Description The present invention is concerned with novel conpounds, their
manuf acture, liquid crystalline mxtures,. especially m xtures having a
‘chiral tilted smectic phase which contain such conpounds and with their use
for eléctro-optical purposes. Liquid crystals are suitable as dielectrics
in indicating devices, since their optical properties can be influenced by
an electric potential. " Suitable electro- -optlcal devices are well-known to
the person skilled in the art. Exanples of such devices are cells having
dynami c scatterrﬁQSClAPtéenls (deformation of aligned phases) TN cells

(tw sted-nemati c) and STN cells (super, tmnsted- -nenatlc) havrn a tw sted
nematic structure,
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can cone into coaggéeg tron for the a enentlon purpose are or
exanmpl e, the phenyl esters of branched a-chlorinated aliphatic carboxylic
aci ds which are specrhk€hbty 6166t0sasht itd3B-adwvd ce®2 Hagedolon &hiPaA- 8 705
017. As ferroel etiltedl specticrysqwids dxh&nalau @ane iprapdseds dint alplpa.nPnyares
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enerally pre smectlc C phases w in particular,

permit high response speeds. The chiral t11ted phases are
usually denoted by SE&. Sf etc., with the
asterisk indicating the chirality.

Ferroelectric liquid crystals should have a good
stability towards chemical and thermal influences and
towards electrical fields. Further, they should have a
suitable mesophase over a broad temperature range, low
viscosity and especially a sufficiently high spontaneous
polarization.

Compounds which can come into consideration for the
aforementioned purpose are, for example, the phenyl esters
of branched a-chlorinated a11phatlc carboxylic acids
which are specifically disclosed in GB- A—Z 182 037 or in
WO-A-8 705 017.

As fer:oelectric liquid crystals there are primarily
suitable mixtures consisting of one or more optically
active dopants and a liquid crystal material which can
consist of one or more components and which as a rule
should have a tilted smectic phase. The optically active
dopants need not themselves be smectic, but in the liquid
crystal material they should produce a chiral tilted
smectic phase and should induce a high spontaneous



-2- polarization. In order to achieve a high spontaneous polarization in
tthe m:xture and/or in order that the anount of optically active dopants can
be held relatively | ow dopants which already in snmall anounts are capable
of i1 nducing a high spontaneous polarization are desired. On-the other hand,
the pitch of the liquid crystal should be distinctly greater than the plate
separation of the cell* which is used and should typically anpbunt to at

| east about 10 [err] in order to obtain bistadl® displays which switch
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Corrpounds of theigenei iomi@ﬁasﬁ&wéne/&w Polabizhands hpe abgipeaber 1
and R2 signifies an unsubstituted or hal ogen-substituted al kyl or al kenyl
group in which optlooaltueowmhémﬂﬁaﬁﬁﬁutuy(yutcmsoEephecQﬂqb&do«yﬂeﬂahnd/or
optionally one nebbylénbe giiapinctlejmedehthan ¢hecplgteupepdOition oOC
or mstands for the ﬂehbewhncbrzq_uﬁﬂﬂ[&ndqshyeddteypacgibnga@ounhet Qedkr al
formula [err] [efgds rﬂP?&FeH%HMFﬂHe : ﬂé bigtah FPB?Yﬁlkeny
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ely small
i ndependent | y srgpii ﬁfPaPrl PP engyano-
nethyl substituted 1, 4 pheny ene in whic optronally 1 CH group or 2 CH
groups is/are repl acerle binwénit DEIEN s WVhdeTndANQieh opehcadlyCcacbove - 3-
atom with the peompsondéadf stialldeaaails|forithldoes not signify an al kyl
~group mand n do not srgnlfy the nunber 1. [err] does not signify the group
[err] or [err] and ring Al. ring A2 and [err] together do not signify

4- (5-al kyl - 2- pyrlntdlnyl) phenyl

wherein m stands for the number 1 and R2 signifies

an unsubstituted or halogen-substituted alkyl or

alkenyl group in which optionally one methylene group

is replaced by oxygen and/or optionally one methylene
s group is replaced by an ester group -CO0- or -00C-; or

m stands for the number O or 1 and RZ denotes a

group of the general formula

= -23—O—ooc-c*nr—a3 11;

Rl and R3 each independently represent an alkyl or
alkenyl group in which ogtlonally one methylene group
is replaced by oxygen: Z2 and 23 each
independently signify a 51ngle covalent bond,

—CHzo-_ —OCHz- -CH20H2— -CO0~ or -00C-; n

stands for the number O or 1: rings Al and A2 each
independently signify unsubstituted or halogen-,
cyano- and/or methyl-substituted 1,4-phenylene in
which optlonally 1 CH group or 2 CH groups is/are
replaced by nitrogen; and C* denotes a chiral carbon



The ctonpounds in accordance with the invention are col ourl ess, have a good
solubility in usual liquid crystal materials and as a rule thensel ves have
~liquid crystalline properties. Although the chiral [err]-fluorocarboxylic
acid residue i's attached to a saturated group, the conmpounds of fornula I
i nduce an amazi ngly hi gh spontaneous polar- ization in tilted snectic
phases. However, on the other hand surprising y only a conparatively smnal
twsting is induced in mxtures. In contrast to [err]-fluorocarboxylic acid
phenyl esters, the @tesenwiltér thef buov@sarbhaylsm&tmmmm&ldm ers
have, noreover, a vé@wor gdgaifyabinl pikylTaeoups ne"amd ubsd9 thated ignifs
cyano- and/ or nethymnmhggtﬂbuﬂéddﬂeﬁ pﬁgnyl héfYnthw%fﬁPQR) &gtz 1 CH
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' The term "halogen" embraces fluorine, chlorlne.

bromine and iodine, especially fluorine, chlorine and
bromine.
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The term “unsubstituted or halogen-substituted alkyl
or alkenyl group in which optionally one methylene group
is replaced by oxygen and/or optionally one methylene
group is replaced by an ester group -COO- or -00C-*"
embraces unsubstituted or halogen (especially fluorine or

e’ chlorine)-substituted alkyl, alkenyl, alkoxy, alkenyloxy,
alkoxyalkyl, alkoxycarbonyl, alkenyloxycarbonyl. alkanoyl-
oxy, alkenoyloxy. alkoxyalkoxycarbonyl, alkoxyalkanoyloxy
groups and the like, especially alkyl, alkenyl, alkoxy,
alkenyloxy. alkoxycarbonyl, alkenyloxycarbonyl, alkanoyl-
0oxy. alkenoyloxy. 2-fluoroalkyl, 2-chlorocalkyl, 2-fluoro-
alkoxy, 2-chloroalkoxy., 2-fluorocalkoxycarbonyl, 2-chloro-
alkoxycarbonyl, 2-fluoroalkanoyloxy and 2-chloroalkanoyl-
oxy. An optionally present oxygen atom and an optionally
present ester group can additionally form a carbonate
group; they are, however, preferably not immediately
adjacent. The groups can be straight-chain or branched
(e.g. n-alkyl, n-alkoxy, isoalkyl. isoalkoxy) and can have
the location of the radical in the l-position (insofar as
not expressly indicated the location of the radical



chai'n, e.g. in the 2-position (such as 2-al kyl, 2-al koxy,

2- al koxycarbonyl ). The groups preferably have a maxi nrum of 15 carbon atons,
_ for*exanple 2-15 carbon atons. Exanples of preferred groups are nethyl,

- ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl, nonyl, decyl,

I sopropyl, |sobutyl 2-butyl, 2-octyl, 2-nmethyl butyl, 3-nethyl pentyl.

vi nyl, 1-propenyl, 1 but enyl, 1- pentenyl aIIyI 2- butenyl, 2-pentenyl,
3-butenyl, 3- pentenyl 4- pentenyl 5- hexenyl 6- hept enyl, net hoxy, ethoxy,

propyl oxy, b“ty'n%’%mB‘iQu' éyi h@éé/ﬂx hf?té/ﬂ ‘?’ éjé”*ﬁttym%y’oz’“l’i!y't%)éy
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and alkenyloxyalkyl. The groups can be straight-chain or
branched and can have the location of the radical in the
l-position or in the chain. The groups preferably have
about 1-15 carbon atoms, especially about 3-15 carbon
N~ atoms. Examples of preferred groups are the examples given

above for alkyl., alkenyl etc. In general, straight-chain
residues are preferred, especially the straight-chain
residues which have the location of the radical in the
l-position or 2-position.

o When n in formula 1 above signifies the number 1., m
St ' conveniently stands for the number 1 (m = O, n = 1
embraces the same compounds as m = 1, n 0).

1f R2 signifies a group of formula II, then the two
a~-fluorocarboxylic acid residues preferably have the
same configuration at the a-C atom.

Formula 1 above therefore embraces optically active
compounds of the general formulae

1
R’-c*uf-coo—O—Z R” Ia



wherein [err],C* and rings Al and A2 have the above significances: R4
denot es an unsubstituted or hal ogen-substituted al kyl or al kenyl group in
whi ch optionally one nethylene group is replaced by oxygen and/ or

. opti‘onal | y one nethylene group is replaced by an ester group -COO- or
-O0C-: with the proviso that in formula Ib simultaneously [err] does not
signify an alkyl group [err] does not signifygthe group [err] or [err] and
ring Al. [err] ring [err] and [err] together do not signify

4- (5-al kyl -2-pyri mdinyl)- phenyl. Preferably, rings [err] and A2 in
formulae I, la. Ib. Id and le eg , 4- phenyl ene,
fluoro-1, 4- phenyl ep¢ 0 e nyl ghe,
cyano- 1, 4- phenyleng LEQBL BPU ¢ Q 5-diyl b
pyrimdine-2,5-diyl. O the co d le there are
general ly especrally preferred those in which one or both of rings Al and
A2 signifies 1,4-phenyl ene, pyrlnrdlne 2,5- -diyl, fluoro-1, 4-pheny|ene,

chl oro-1, 4-phenyl ene, 2, 3- dlfIU4 pher e and/ or e
cyano- 1, 4- phenylené ~E&RECEAPTY S Qpﬁtﬁtﬁﬁﬁ%re are
especrally preferred those conp eHadl'S of for- fe | and la-le in which one

of rings [err] and [err] signifies 1,4-phenylene. fluoro-1,4-phenylene or

2,3-di fluoro-1, 4, phenylene a 0 e qth r| gs ] and A2 S|gg|f|es
1, 4- phenyl ene oR’ pyrH A+ dDOe - u opCefCeHiFe® " gr paIps
rof conpounds in accordance he |n entf on are \thse optlcally active

conpounds of the general fornulae [err] -7- [err] wherein [err] and C*
have the above significances [err] and [err] S|gn|fy hydrogen quorine
h D

chlorine, bromn v.VO or in for
Lerr] Riemtrascfd
represents -CH2CH2 [err]

ocmce-mr[ ]
and 1-1to

wherein R, B3, 21, 22, Zz3, c* and rings

Al and AZ have the above significances; R4

denotes an unsubstituted or halogen-substituted alkyl
or alkenyl group in which optionally one methylene
group is replaced by oxygen and/or optionally one
methylene group is replaced by an ester group -COO-
or -00C-: with the proviso that in formula Ib
simultaneously Rl does not signify .an alkyl group.
o Zl does not signify the group —CHZCHz- or

-CH20- and ring al, Z2, ring A2 and R

together do not signify 4-(5-alkyl-2- pyrlmldlnyl)—
phenyl.

Preferably, rings Al and A2 in formulae I, Ia, Ib,
1@ and Ie each independently signify 1,4-phenylene,

e . fluoro-1,4-phenylene, chloro-1,4-phenylene, bromo-1,4-
-phenylene, cyano-l1,4-phenylene, 2,3-difluoro-1,4-
-phenylene, pyridine-2,5-diyl or pyrimidine-2,5-diyl. Of
the compounds of formulae I. Ib and Ie there are generally
especially preferred those in which one or both of rings
Al and A2 signifies 1,4-phenylene, pyrimidine-2,5-
~diyl, fluoro-1,4-phenylene, chloro-1l,4-phenylene,
2,3~difluoro-1,4-phenylene and/or cyano-1,4-phenylene,
especially 1,4-phenylene. As a rule there are especially
preferred those compounds of formulae I and la-le in which
one of rings Al and A2 signifies 1,4-phenylene,
fluoro-1l,4-phenylene or 2,3- difluoro 1,4-phenylene and the
other of rings Al and A2 signifies 1,4-phenylene or
pyrimidine-2,5-4diyl.



1-5 above preferably signifies a single covalent bond, [err] or -COO. Z3
in each of fornmulae Il, 1d, le and 1-5 above preferably signifies a single
coval'ent bond, [err] or -OOC-. [err] in formulae I. Ib and |Ie above
preferably signifies a single coval ent bond. -COO or -O0OC-. Further, in
formulae 1-1 and -2 at |east one of the substituents [err] and [err]
preferably stands for® hydrogen or fluorine_ g@s_a rule there are especially
preferred those conpounds in.which [err] signifies hydrogen, fluorine,
chlorine, brom ne ogxaxpiesasf peéférsédngdduss BfdcR@PdundsWinl as those
conpounds i n whiackofdanteswfiohf thé iwyekmgion Grd Ither iopeizad lycackiviegni fies
fluorine. Prefecoagongdsdoésthergéneral dfomndwdme . la to le and 1-1 to |-7
are al kyl al kenyl, al koxyal kyl and al kenyl oxy- al kyl, especially al kyl. The
residues [err] can 'be straight-chain or’branched and ggnerally have a

maxi mum of 15 carbon atons, preferably 3-15 carbo ons and particularly

3-8 carbon atons. Exanpl es, of prefe N rqsigug e propyl.

i sopropyl . butyl. 2-butyl ',‘1'r5éh VP?’yq , Ef enyl , 4-pent&hyl
al koxy- nmethyl such as net hoxynet hyl 0t et hoXynet hyT, al kenyl oxy- net hyl
such as allyl oxynet hyl or (3-butenyl)oxynethyl, 1-al koxyethyl such as

1- met hoxyet hyl or 1-ethaoxyethyl, 1-al kenyl oxyethyl such as 1-allyl oxyethyl
or 1-(3-butenyl)oxyethyl, 2-al koxyethyl such as 2-nethoxy- ethyl or

2- et hoxyet hyl . 2-al kenyl oxyet hyl such as 2-allyl oxyethyl or

2> (3-butenyl)oxyethyl and the like. Preferred resigues,R3 in formulae II

Tc, I1d, leand 1-4 to |-7 above ar | kyl, ,alkenyl \Nalkoxyal kyl and - 8-
al kenyl oxyal kyl especi mmmmg@.; s @ oiR3 @ g4 strai ght - chaién or
branched and generally have a nmaxi of 19=gArbon atofs, preferably 3-15
carbon atons and particularly 3-8 carbon atons. Exanples of preferred
residues for R3 are the residues given above for [err]. [err]. and R3 can be
different or preferably also have the same significance. |If desired chiral

residues [err] and, respectively, R3 can preferably also be present in
optically active form Preferably, that CQﬂfigyration whi ch increases the

spont aneous pol ari zation of the conpound s chosen. Especially preferred
residues [err] and [err]g'ageuslead nQ12 RV /(AAL- et hyl al kyl ). 2=& kyl
resi dues preferably have the S-configdratigo yhen_the %djacent

| x! -
N : '
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n'-c-ur-coo—O—O-ooc-c-ur-as 1-6



group [err] has the S-formand the R—configurétion when t he -adj acent group
[err] has the R-form [err] in formula | above signifies a residue R4 or a

group- of formula 11. In fornmula Il R3 and Z3 preferably have one of the
preferred significances given above. Preferred residues [err] in the above
formulae la. Ib, I-1 1-2 1-3 and I-4 (and, respectively, preferred

residues [err] in fornul a ) are al kyl alkenﬁl al koxy al kenyl oxy,
hal oal koxy (preferably 2-fluoroal koxy or 2-chl 6roal koxy), al koxycarbonyl
and hal oal kanoyl oxy (preferably 2-fluoroal kanoyl oxy or 2-chl oroal kanoyl oxy)
especi al |l y al kyl al kenyl al koxy al kenyl oxy and 2-chl oroal koxy. The residues
R4 can ‘be straight-chain or branched and preferably have a maxi mum of 15,
for exanple 2-15, carbon atons and particularly about 3-10 carbon atons.
Exanpl es of preferred residues [err] are the groups referred to earlier.
Especially preferred residues R4 are al kenyl. alkenyloxy and particularly
al kyl and al koxy. The coympounds o rmul a | @ nuf qtured I n

Dt

accordance with the i nvEmerbires i Mo f it °Eaﬁ e act ive
[err]-fluorocarboxylic acid of the general formula [err] and a cycl ofeXanol
derivative of the general formula -9- [err] wherein mstands for the

nunber 1 and R5 denotes an unsubstituted or hal ogen-substituted al kyl or
al kenyl group in which optionally one nethylene group is replaced by oxygen

and/ or optionally oRgePBiRY ENeRyY O, |§1regﬂ & nave€the’ droup - COO
Qor -00G-: or mstangsofrersi gipiedeced; ofl L &Rz igaAeyenyaregeup of the
general formula [ergluorihef réhir bwel, e aeinte. nyamendenmeyhyepr wicht the
al kyl or al kenyl grpnopvisowbhat Dmtfarmula/Inuaxﬁewhmbens guuupxne.replaced
by oxygen: [err] andhI8rimeh bromjmedargdno mmethyd sihegl & lcoval ent bond.
sferr] -COO- or - COCkephegenteis-CyClijre olumf2®G-or 1: rings [err] and A2
each i ndependently s gnlfy unsubstltuted or haloggn- cyano- and/ or

met hyl - substltuted Eh Z¥eﬁ% ot ag boptidon 1d.cle PBGpIOF socH
groups is/are abov ferably s1gn1f1 a s1n e cova ent bond,

-CHZO— -CHzCHy- or -COO-. 23 in each of formulae

11, 1d, le and 1I-5 above preferably slgnlfles a single
covalent bond, -OCHz-, -CHaCHp- or -00C-. 22 in

formulae I, Ib and Ie above preferably signifies a single -
covalent bond, -COO- or -O0C-. Further, in formulae I-1
and 1-2 at least one of the substituents X1 and X2
preferably stands for hydrogen or fluorine: as a rule
there are especially preferred those compounds in which
X1l signifies hydrogen, fluorine, chlorine, bromine or
cyano and X2 signifies hydrogen as well as those
compounds in which X! signifies hydrogen or fluorine and
X2 signifies fluorine.

Preferred residues R! in formulae I, Ia to Ie and
I-1 to 1-7 are alkyl, alkenyl, alkoxyalkyl and alkenyloxy-
alkyl, especially alkyl. The residues Rl can be
straight-chain or branched and generally have a maximum of
15 carbon atoms, preferably 3-15 carbon atoms and
particularly 3-8 carbon atoms. Examples of preferred
résidues Rl are propyl, isopropyl., butyl, 2-butyl,
pentyl, 2-pentyl, allyl, 3-butenyl, 4-pentenyl, alkoxy-
methyl such as methoxymethyl or ethoxymethyl, alkenyloxy-
methyl such as allyloxymethyl or (3-butenyl)oxymethyl,
l-alkoxyethyl such as l-methoxyethyl or l-ethoxyethyl,
l-alkenyloxyethyl such as l-allyloxyethyl or
1-(3-butenyl)oxyethyl, 2-alkoxyethyl such as 2-methoxy-
ethyl or 2-ethoxyethyl, 2-alkenyloxyethyl such as
2-allyloxyethyl or 2-(3-butenyl)oxyethyl and the like.

Preferred residues R3 in formulae I, Ic, 14, Ie and
I-4 to 1-7 above are alkyl, alkenyl, alkoxyalkyl and



repl aced by nitrogen; and C* denotes a chiral carbon atom wth the proviso
that sinultaneously [err] does not- signify an al kyl group. mand n do not
signify the nunmber 1, [err] does not signify the group [err] or [err] and
ring [érr] ring A2 and [err] together do not -signify

4-(5-al kyl -2-pyrimdinyl)- phenyl. or suitable derivatives of these
conpounds. The esterification of the conpoundg of fornulae IIl and IV or

sui tabl e derivatives of these conpounds can be effected in a manner known
per se accor di ngalbenelbxyislkyl clesper idddyr ialdyli.n Thieameaidueer R ¢ang

Houben- eyl . bejgtrajghtrothainiaar dr t@@h@mdw@meéaléarohgvvhaemnmum
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can be convertedI+ht ol+de B-¥ |lansk dedr Hand,.i cespedtiviedy.pprasferned

fluoride.) In thée%EQQeSﬁRﬁewn formula I) are alkyl, alkenyl, alkoxy,
alkenyloxy, haloalkoxy (preferably 2-fluoroalkoxy or

2-chloroalkoxy), alkoxycarbonyl and haloalkanoyloxy
{preferably 2-fluorocalkanoyloxy or 2-chloroalkanoyloxy).
especially alkyl, alkenyl, alkoxy. alkenyloxy and

o~ 2-chloroalkoxy. The residues R? can be straight-chain or
branched and preferably have a maximum of 15, for example
2-15, carbon atoms and particularly about 3-10 carbon
atoms. Examples of preferred residues R4 are the groups
referred to earlier. Especially preferred residues R4
are alkenyl, alkenyloxy and particularly alkyl and alkoxy.

e - The compounds of formula I can be manufactured in
accordance with the invention by esterifying an optically
active a-fluorocarboxylic acid of the general formula

R1-C*HF-COOH 111

and a cyclohexanol derivative of the general'formula



aci ds which do not have a further functional group, such as |eucine,

i sol eucine and valine, this leads directly to the desired a-f :

| uor ocarboxylic acids. In the case of hydroxy-[err]-am no acids, such as
serine and threonine. there are obtained in this nmanner

hydroxy [err]-fluoro- carboxylic acids and, by subsequent esterification of
t he carboxy group (e.g.” with di azonet hane) hydPoxy-a- -fl uorocarboxylic
acid esters. These can be converted i-nto al koxy- or al kenyl oxy-substituted
a-fluorocarboxylic acids, for exanple by etherification with an al kyl

brom de or al kenyl bronlde and subsequent hydrolysis of the ester group.

Further, the hydroxy-[err]-flporgcayboxyl je—gcid esters gen . 9. be
converted by oxidation w Ho~j ' 1y e @ R3 1v
fornyl -substituted a-fluoro- Rarloxylic agid/esPers and gncan be

converted into honol ogous fornyl-substituted a-fluorocarboxylic acid esters
by reaction with nethoxy-triphenyl phosphoni um chl ori de and subsequent

hydrol ysis of the enol ether (this chai n-1 engt heni ng reaction can be
repeat ed once or sevewllereinew standsifer)thdmunibema -andRI tdenotes an
[err]-fl uoro- carboxyNP@“&éthB§?érerc@#ﬂQﬂ?QxﬁRk#ﬁ%ﬁPQQQ(?LﬂM@oﬁ}-ad#enyl
al kenyl oxy- substi t ut e@F @Pr}anBbFBcanh% 1¥Ya%ﬁQkP PR it¢n wit h

sodi um bor ohydri de, efﬁ ﬂPFPEaPYoExﬁ e? &anﬂéﬁne.
broni de or al kenyl br Q nég E EEEEEE ﬁ g;l é%?;£§7§ C-: o;
Al ternatively, the fo X 1 ds can be
conver ted |n¥o [err] - nghpocargoxy Ic acl J'iars of fornula [11 in which

R1 signifies alkyl or alkenyl by a Wttig reaction with an
al kyl -tri phenyl phosphoni um brom de, optional catalytic hydrogenation of the

dqubl e bond and by subsequent Wias of the egt er group. The conpounds
of formula | can be used as-@ w pagb s-C#MHF+RUI d crystal line m xtulds.
The invention is therefore al so xanferned with a liquid crystalline m xture
havi ng at | east 2 conponents, which is characterized in that at |east one
conponent is an offically active conpound of fornula |I. Conveniently, the
m xture contains a liquid crystal material having a nematic, cholesteric or
snecti c phase and one or nore ogti'. active conpounds of fornula I. v

M xtures having a chiral tilted % bhse. especially those having’a
[err] phase, are preferred. These MxtMires preferably contain a |liquid

crystal material having a tilted snmectic phase (especially a snectic C
phase) and one or nore optically active

Rl and R3 each independently represent an alkyl or
alkenyl group in which optionally one methylene group
is replaced by oxygen:; zl, z2 and Z3 each
independently signify a single covalent bond,
-CHz0-, -OCHy-, -CHaCHz-, -COO- or -00C-;: n
stands for the number O or 1; rings Al and A2 each
independently signify unsubstituted or halogen-,
cyano- and/or methyl-substituted 1l,4-phenylene in
which optionally 1 CH group or 2 CH groups is/are
replaced by nitrogen; and C* denotes a chiral carbon
atom; with the proviso that simultaneously Rl does.
not signify an alkyl group. m and n do not signify the
number 1, Z1 does not signlfy the gtoup ~CH2CH2-
or -CH0- and ring Al, ring A2 and R5
together do not signify 4-(5-alkyl-2-pyrimidinyl)-
phenyl,

or suitable derivatives of these compounds.

N -/-

The esterification of the compounds of formulae III
and IV or suitable derivatives of these compounds can be
effected in a manner known per se according to methods
which are described in standard works (e.g. Houben-Weyl,



conpounds of formula I. The anmount of conpounds of formula |I in the

m xtures in accordance with the invention can vary in a wi de range and can
-be for exanple, about 0.5-40 wt.% In general, the preferred concentration
"depends mainly on the desired val ues of the spontaneous pol arization and
the pitch. In general, a range of about 3-20 wt.%is preferred and a range
of about 5-15 wt.%is especially preferred.- ¥ further conponents there
come into consideration usual liquid crystal naterials. The m xtures in
accor dance wi t hMelthodencderoprgasiechehyChenriei fedny Rdiame Vardashe or
nmor e conpounds - SEUtHGRETD - | . one or nore of the conpounds of the fol |l ow ng
general fornul ae [err Lgrgerer and R? signi f aIkyI

fo' 18" car bon ol GREL g@g{%’% Bﬁég wgr% ,,Eé“ qﬁ{@lﬂg
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represent al ky I o

[err] stands fogl égr eehal EGF?Br §§E

singl e coval ent 39a¢all cdRposefits: CyCl ohexy ene

ci s-4-cyano-trans-1, 4- cyclohexylene or 1.4-phenylene which is optionally
substituted with hanw@ebpmica&wyhctivaga&Iwmﬁagmrmﬁchd@ ®fcl o-

13 - hexyl ene, Xotmpllanylig¢narehatboi knopti onadte andixiguest edf Wndwohal ogen
or methyl or, weompGuadgnanhidecan benptepaped|aseomsting ta knowns methedso-
-trans- 1, 4- cycl §esxexan@ler1 ghardcpanrbe Qk&#ﬁ%ﬁﬂuﬁ&?%u? thasremioy

&ré&“&l’ PEBPXYRkE9F1dE maL&
Sggﬁgegrsgazthg g' ey 2ggr8b%§ gg$E$ z&ﬁﬁp. qfceb n%gﬁg%or
-0O0C-; p stands § é gg ng 3°§%§1f ggﬂ Zﬁé 6% Ié?a | ent
bond [err] [er %ﬁﬂﬁgnﬁ & i ,%Eﬁﬁ y| ene
whi ch is opti 0”§'n|dys % gthHE y&’k& yE £6F bﬁy d's]

and [err] si gni angh%edaeg¢AgOnaBeiflst Slik%wiéé”ﬂﬂb&dﬂﬂgoﬁﬂyidhadih al so
signifies cyanowol&isr huendaalﬁoﬁash-weﬁepamdamdeh IRy m@ﬁnmmmnal |y
hal ogen- substi t ¢chethie, Georg Thieme Verlag, Stuttgart).

_ Moreover, a-fluorocarboxylic acids are especially
readily accessible by reacting amino acids such as
‘norleucine, isoleucine, valine, serine, threonine and the
like with sodium nitrite and pyridine hydrofluoride
according to the method described in Helv. Chim. Acta 64,
2528 (198l1). (Where inversion at the a-C atom is
desired, there can e.g. firstly be prepared in an
" analogous manner the a-hydroxy acid, this can then be
converted into the mesylate using methyl chloride and the
mesylate can be converted into the a-fluorocarboxylic
acid using potassium fluoride.) In the case of a-amino
acids which do not have a further functional group, such
as leucine, isoleucine and valine, this leads directly to
the desired a-fluorocarboxylic acids. In the case of
hydroxy-a-amino acids, such as serine and threonine,
there are obtained in this manner hydroxy-a-fluoro-
carboxylic acids and, by subsequent esterification of the
carboxy group (e.g. with diazomethane), hydroxy-a- .
~-fluorocarboxylic acid esters. These can be converted into
alkoxy- or alkenyloxy-substituted a-fluorocarboxylic
acids, for example by etherification with an alkyl bromide
or alkenyl bromide and subsequent hydrolysis of the ester
group. Further, the hydroxy-a-fluorocarboxylic aciad
esters can e.g. be converted by oxidation with pyridinium
chlorochromate into formyl-substituted a-fluoro-
carboxylic acid esters and these can be converted into
homologous formyl -~-substituted a-fluorocarboxylic acid
esters by reaction with methoxy-triphenylphosphonium
chloride and subsequent hydrolysis of the enol ether (this



* [err]] or optionally hal ogen-substituted [err]-al kenyl" in which
optionally one [err] group or two non-adjacent CH2 groups is/are repl aced

_ by oxygen: [err] represents a single coval ent bond -COO or -OOC- and [err]
represents a single covalent bond. -COO-. -OOC-. [err] or [err] rings [err]
and A6 each independently signify unsubstituted or cyano-, hal ogen- or

| ower al kyl - -substitUted 1, 4-phenyl ene or o of the rings also signifies
pyrim dine-2,5-diyl .or pyrazine-2,5-diyl and/or, when p stands for the
hunber 1, one ofcﬁérﬁ;ue"tgamaézﬁngswycfm% CaANbelrdpEyELaNExYs CHE MEvdfaNS-
- m di oxane- 2, 5- dt jthes [ eﬂrgaﬂl)flQ&\ealtoﬁhtylloaabbr1gﬁt606&1—ﬁ11@6i¢1 uted

al kenyl -group wi¢drbgxyDicd&aiar Eyteaisonan bewkoakeopedobntdyalkékp- gsoup or
2 non- -adj acentaIké&nylaxypesu e tarta tredp laa€ddolmpca®boxy Dik . aeiliid e og. -BYC-
and/ or optional Igemrbmuniglspmm bogohydrided eghearifiavidheohorhe R15
signifies an optlil!#mxsy ari-tu ey jallkydd bR %ﬂe gPbupllienyil ubremide and

carbon atons in Rd FG@P oA EeﬁBﬂtaH?hEenEhQ}ﬁpggﬁkm

is/are repl aced bqﬁitu “‘%§39‘ 1ig ardds ﬁg

single bond is r I T aﬁ& desX?IE Eg er ?nb ¥alent
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bond, -COO- .
presents

represents pyrin %E%h 2} 'daog % gégglgg“g

unsubstituted orsﬁy ent) e ngheaﬁgfﬁrsg shptute 1 4 phenyl ene
and one of rings | and [err] represents trans-1, 4- -cycl ohexyl ene or
unsubstituted or cyarie cdjoidfis off fowan aalikyhnspbsaseat £6 dnfir@henyl ene;
and R17 and R18 é&mmdntsdapdidariid erysgailljinenmdrtupesl | YThe invention is

hal ogen-substi t uthekefidasd  ajrssuEonicer ned with8acaifuindacoystahl ivhe chixture
optionally 1 CHhaywing afr Leasin2 cedipecentscHIhicbups thiaracterbzedethn by
<0-. -CO. CII)tQﬁﬁHQﬁ l&aa} -offé P@@ﬁ@ﬁeésaa§rﬁgFecéb¥ﬁléﬂtlﬁ@nd ;CII).

-00C-. [err] orc?QQ ppve the mixguce

trans- m di oxane- ect Hﬂ%%%%ﬁ%?ﬁaﬂwaaSPnpkaﬁ ?ﬁﬁlc ?h%&ﬁF 5933

i ndependent|ly r d¥§H°5rm8§5n89 Eeﬁc bye | Rippounds

al kyl -substitute -l%eny ene; [err] and R20 each independently signify
an optional | y hal Ogmxcﬁwtﬂatﬁttfgd aaUﬁ)ikaQr R¥Peeht bnblrie piag&r bon atons
in especially those having a S¢ phase, are preferred.

These mixtures preferably contain a liquid crystal
material having a tilted smectic phase (especially a
smectic C phase) and one or more optically active
compounds of formula 1I.

~ The amount of compounds of formula I in the mixtures
in accordance with the invention can vary in a wide range
and can be, for example, about 0.5-40 wt.%. In general,

" the preferred concentration depends mainly on the desired
values of the spontaneous polarlzat1on and the pitch. In
general, a range of about 3-20 wt.% is preferred and a
range of about 5-15 wt.% is especially preferred.

As further components there come into consideration
usual liquid crystal materials. The mixtures in accordance
with the invention preferably contain, in addition to one

" or more compounds of formula I, one or more of the
compounds of the following general formulae



whi ch optionally 1 [err] group or 2 non-adjacent [err] groups is/are

repl aced by -0-. -CO, -COO and/or -0OOC-. The manufacture of the liquid
.crystalline mxtures and of the el ectro-optical devices can be effected in
a manner known per se.. The invention is illustrated in nore detail by the
fol l ow ng Exanpl es. Optical antipodes have in each case the sane phase
transition tenperatufes and induce" absoluteI%the same spont aneous

pol ari zati on val ues and tw sting val ues th opposite signs. The
abbrevi ati ons used for the characterization of the phase transitions have
the follow ng significances: C stands for crystalline S stands for
snmectic [err] etc. stand for snmectic A, B etc. [err] etc. stand for
chiral snectic C, F etc. Ch staandg/ TRr_ch tegic N stands foryyz
nematic .| stands for isotropic. l e /16 g of (S)-2-fluorohexanoic
acid (S-[err]-fluoro- caproic acid), 0.52 g of
trans-4-(4'-decyl -4-bi phenylyl)- cycl ohexanol and 0.02 g of

4- (di met hyl am no) pyri dine were dissolved in 50 m of dichloronethane and

the solution was treated portionwi se®ai‘ hin rrinutes1 while stirring with
0.35 g of N,N'-dicyclohexylcarbadP' dex urerllas stirred at rfﬁqn
tenperature overnight and then filte . The*t™Itrate was diluted wY

di chl oronet hane washed twice with 50 m of saturated sodi um carbonate
solution each tine and then with water, dried over nmagnesi um sul phate,
filtered and subsequently concentrated. The crude product obtained was
‘purified by chromatography on silica gel wth hexane/ethyl  acetate (vol.

9:1). The trans-4-(4'-decyl -4-bi phenyl yl)cycl ohexyl (S)- 2¥flﬁ9ro- hexanoat e
was recrystallized from rretp /80 t,ra‘ﬂ-m' ' S-S - 28K,
cl.p. (S1) [err] - 15 - @ @ §L w '51'Ia5henyl yl ) cycl ohexanol

“used as the starting naterlal was prepared as follows:Y(a) A suspension of
10 g of 4-(4'-cyano-4-biphenylyl)- cycl ohexanone, 30 mi of diethyl ether
and 270 m of nethanol was treated portionwise at [err] with 1.8 g of

sodi um borohydride. After 3 hours the reaction fixture was

p
g @D —D—  m

9 L R1x“—®— r20 XI1

wherein R® and R7 signify alkyl, alkoxy. alkanoyl,
alkanoyloxy., alkoxycarbonyl or alkoxycarbonyloxy with
up to 18 carbon atoms; r and s each independently
signify 1 or 2; R8 and RY represent alkyl or

alkoxy with 1-18 carbon atoms; X3 stands for CH and

X4 stands for N or X3 stands for N and X4 stands

for CH:; G signifies a single covalent bond, trans-1.4-
. -~cyclohexylene;, cis-4-cyano-trans-1,4-cyclohexylene or
1.,4-phenylene which is optionally substituted with
halogen or methyl:; ring F represents trans-1,4-cyclo-



made aci'd (pH 1-2) with 25% hydrochloric acid. The reaction m xture was
extracted three tines with 50 ml of dichloronethane each tine. The conbi ned
organi ¢ phases were washed twi ce with 500 nl of water each tine and
subsequent|ly dried over magnesi um sul phate, filtered and concentrat ed.
Recrystal li zation from net hanol gave 3.5 g of trans-4-(4

- cyano- 4- bi phenyl yI') cycl ohexanol . (b) A sol uti ¢n of 3.0 g of
trans-4-(4'-cyano-4- -biphenylyl)cyclohexanol, 1.1 m of -

3. 4-di hydr o- 2H-pyr an ife,3fdHe,0f , dLghbaZQeﬁbhaﬂecwafst6§aieﬂamy[err] Wi th
a solution of 0.007 g f@ibgyiYuved®Wwithshhlbgetl pbanethpl2or] when G

di chl or onet hane. The reipifiesriaxisihgleasovhilenedbahd| calgofoisadfeyddms 30
m nutes and then washedt mamse ljid-leycddohexytenbonRl® anduRtbneachl denate with
wat er and subsequent | yanirdpsd onaddynhgdegeorsubsphtutedf alkel eor antkenyl
concentrated. The crudEE@mducwhisch oetipnadlpyonar CHpt Srowp a@hytwh silica

gel with tol uene/et hylnmdaia@eﬁkﬁoICHng!PuPReéﬁ arel replaced by orR-et hyl
acetate at [err] gave €9 0C-; p stands for the number O or 1-

trans-4- (4' - cyano- 4- b'i% i )%@éc?oﬁé? Ei?’%hg§08§9{l yTC?ﬁzgh% Aé,vas
. c o i e

sol ution of nonyl magneé
or low r alkyl; Y

treated at OCwith a: an

trans- 4- (4’ - cyano- 4- bi Sy iADAL By aezsyl oR&! BENEARO saaytu@ﬁ%@rya 1
of tetrahydrofuran. Thet raad |sq1gnmf>1§grey§,a5 hpd2egnat rt3 | gaénr ef |

ovq/n_i ght and then trechaidspendentdy gepresdnunopeionaily nmlolgemuﬂd'ntuted
or gani ¢ phase was sepacla-tﬂa(t-arid:ytlheraqpemuaaMnshaMSebastbet(itmclad t hree
times with 50 m of diGg+4Gys-elkenydadn whieh ohticnablyeonergiini or ses
were washed once with @k [t adr:aéanboﬁuzegseunm be/ape replaced thy¥ wat er
ang_then dried over neRifkEan; I‘ﬁﬁgﬁéenf'ﬁl FerEghﬂ °€\5?1E%¥r'&?'&i “TERO-

resi due was purified tﬁF rép g e§FPF agg ng,}g h%?m'é/‘é?'!ﬂld
s a% i

acetate (vol. 9:1). THe ﬁen bhgx
tetrahydro- pyranyl et aﬁBs ggg

wi t hout further purificl
trans-4- (4-decanoyl - 4-81 E Qi n ﬁogyihe 1%3 also
g of pall adi unf carbon sEg ggngogng np re &@Sthe
stirred for 16 hours V)!ldg% @qmuetigﬁqfh&dr eg3ﬂstmoueyc1 FYXéN6 Cor trans-
Subsequent |y, the inorgadioxameeni, sl aigs;fRhdesegnofiesnsntdpriondInte was
concentrated. The resikilogsnsspbsititadelyathenyht ggoaphwith spl teagatanbdh
-16- toluene/ethyl acetxms @mohhi@hlpptihaallnnt-QHﬁ4§£deny¢r42-non-
-adjacent CHz groups is/are replaced by -0-, -CO-, .
s -C00- or -00C-~ and/or optionally one C-C s1ng1e bond
is replaced by a C-C double bond: R15 signifies an
optionally halogen-substituted alkyl group with up to
18 carbon atoms in which optionally 1 CH; group or
2 non-adjacent CHz groups is/are replaced by -0O-,
-CO-, -COO- or -00C- and/or optionally one C-C single
) bond is replaced by a C-C double bond; X7 denotes a
Sy’ = single covalent bond, -C00-, -00C-,- -CH CHZ- -
-OCHz- or -CH20-; one of rings A7, a8 and aA?
represents pyrimidine-2,5-diyl, one of rings A7,
A8 and A9 represents unsubstituted or cyano-,
halogen- or lower alkyl-substituted 1,4-phenylene and
one of rings A7, A8 and A% represents trans-1.,4-
-cyclohexylene or unsubstituted or cyano-, halogen- or
lower alkyl-substituted 1,4-phenylene; and R17 and
R18 each independently signify an optionally
halogen-substituted alkyl group with up to 18 carbon
atoms in which optionally 1 CH, group or 2 non-
-adjacent CHz groups is/are replaced by -0O-. -CO-,
-C00- and/or -O0C-; X8 denotes a single covalent
bond, -COO-, -0OC-, .-cuacn 2-, -OCHp- or
-CH0-; one of rings Al All ana Al2



- bi phenyl yl') cycl ohexyl tetrahydropyranyl ether (1.2 g) obtained was used in
thé next step without further purification. (e) A solution of 1.2 g of
trans-4- (4' -decyl -4- -bi phenyl yl)cycl ohexyl tetrahydropyranyl ether in 40
m of methanol and 2 m of diethyl ether was treated with a solution of 7.3
mg of bistrimethylsilyl sulphate in 2 ml of_djghl oromet hane. The reaction
m xture was stirred at ‘'roomtenperature for 2 hours and then treated with
0.2 m of pyridine. Yeépresedtis YrahBonrabokane-2)xtdi¥l virrd e ihed adreand
the resi due was thenofakdmgspaAlf,5Alk and 212 héachnoidependenslyed twi ce
with water, dried ovéepregeas unsubbphtutedfor teyanp akpgden-c arcdmwen ed.
The residue was purlﬁﬂéaibyubnﬁéﬁutegr& ﬁ Phﬁﬂtl¢ani QMQtB%QMQ§GHb/ethyI
acetate (vol. 9:1 Ré@"&;gﬂle Rty §g %'ﬁ% WI%‘M? ‘Tiﬁ in
trans-4- (4" -decyl - 4 b@’?i hé |

be manufactured in aff §g2 E & gaﬁ %-(Qf a

| yl')cycl ohexyl (S)- 2gz pﬁo 5§§n5§P aced by - n or
trans-4-(4' -ethyl -4- b|phenylyl)cyclohexyl (S)-2- -quorohexanoate

trans-4-(4'-propyl - 4qhiedhaRuescrare! gPexks {Rusa eé,}mmea@mﬁues and
trans-4-(4'-butylofdtiheplearyityo)optiedtxaévidds can fid W@ AL a manner
trans-4-(4' - pent Wnodmbipeitedelyl ) cycl ohexyl (S)-2- -fl uorohexanoate;

trans-4-(4 -hexyl -4- b|phenylyl)cyclohexyl (S)-2- -fluorohexanoate;

trans-4- (4'-heptyl - 4 Thiepliang gay&sohbhyst(aei in fuore clegeddode the
trans 4- (4 -octylf—°4—119i°’;§ﬁ§n Ix l“ gél-oﬂéi 3‘2’-90‘??%&%%@@ case
s-4-(4" -

BhEXOR tyg
trans 4-(4 qﬂtﬁl I 9 Eg}agg) @nd
trans-4- (4'-et h% e@“atz BEQ S phase
trans-4-(4'-p f],g ?/ -—f aFt
trans-4-(4'- butyloxy b|p ennyI)cyc exy uoro exanoate
trans-4-(4' -pentyl oxy 4- bgggﬁaglfb}cggygbgryinésﬁ 2- -fluorohexanoat e;
trans-4-(4'-hexyl oxys4-bi ptaadkyEpeyshebeiy! -

Sa. Sp etc. stand for smec;;g A. B etc.

S&. S§ etc. stand for chiral smectic C, F

etc.
Ch stands for cholesteric
N stands for nematic
1 stands for isotropic.
— Example 1

0.16 g of (S)-2-fluorohexanoic acid (S-a-fluoro-
caproic acid), 0.52 g of trans-4-(4'-decyl-4-biphenylyl)-
cyclohexanol and 0.02 g of 4-(dimethylamino)pyridine were
dissolved in 50 ml of dichloromethane and the solution was

- : treated portionwise within 10 minutes while stirring with

(N : - 0.35 g of N,N'-dicyclohexylcarbodiimide. The mixture was
stirred at room temperature overnight and then filtered.
The filtrate was diluted with dichloromethane, washed
twice with 50 ml of saturated sodium carbonate solution
each time and then with water, dried over magnesium
sulphate, filtered and subsequently concentrated. The
crude product obtained was purified by chromatography on
silica gel with hexane/ethyl acetate (vol. 9:1). The
trans-4-(4'-decyl-4-biphenylyl)cyclohexyl (S)-2-fluoro-
hexanocate was recrystallized from methanol; m.p. (C-S)
-80°C, transition S$-8 -26°C, cl.p. (S-1I) l44.5°C.



- f 1 uor ohexanoat e; - 17 - trans-4-(4'-octyl oxy-4-bi phenylyl)cycl ohexyl
(S)-2- -fluorohexanoate; trans-4-(4'-nonyl oxy-4-bi phenylyl)cycl ohexyl
(S)-2- -fluorohexanoate; trans-4-(4'-decyl oxy-4-biphenylyl)cycl ohexyl
(S)-2- -fluorohexanoate;
trans-4-(3'-fluoro-4'-nmethoxy-4-bi phenyl yl)cycl ohexyl

. (S)=-2-fluorohexanoate; trans-4-(3 -fluoro-4 -qkhoxy-4-biphenylyl)cyclohexyl
(S)-2-fl uorohexanoat e:

trans-4-(3'-fluoro- 4'TH&09Y£H§¥44(4“lﬁEﬂﬁdéﬂJﬂiﬂﬂéﬂQQ¥ibcyclohexanol used
(S)-2-fluorohexanggt ehe starting material was prepared as follows: .

trans-4-(3' -fluoro-4'-butyl oxy-4-bi phenyl yl)cycl ohexyl
(S)-2-fl uorohexangadeh suspendid¢® of 10 g of 4-(4*'-cyano-4-biphenylyl)-
-fluoro-4'- pentylGYylnhbxphenqlyGQCH&HQﬁKﬂQﬁthGQ)ezhﬁkuendhaiﬁnm&tef

trans-4- (3 -fluor BeghapekyVagytzeatesh leoladx PPC with 1.8 g of
(S) - 2-f1 uor ohexan8qddum borohydrlde. After hours the reaction mixture was
e

! a pH,\1 ic acid. The
trans-4- (3 -fluor B 3§§g¥1x:3}§P$%§*§¥9§3@éﬂ%ﬂggzee glmes with 50 ml of

(S)-2-fl uorohexan

% gl c d organic phases
o (3 T R e e
(S)-2- quorohexangg ﬁffg E% nes1um sulphate, filtered and
- nonyl oxy- 4- blpheeg ¥Eg€¥5 &Qﬁ?f@@ﬂa gthanol gave 3.5 g
trans-4-(3'-fluorefdtrdREyhory+4c n)eqmbqhewhonexanoz.
(SL;Z-quorohexanoate trans- 4- (

, 3" -di fl uoro-4'-nmgbhorysdibvt piwenyt vi )y lof trang-4-$n- 2cfhnorahexanoat e;
trans- 4- (2" , 3- d|#buphenﬂlykl¢un®0hb13qﬂdenﬁlﬁlpdyoﬁoa Aedghydro-2H-pyran
(S)-2-fluor ‘ohexandat 30 mia0f- mu(mlommqmtanmmug q;il a%y0ACHWhkBNG| ylg
cygl ohexyl (5) 2 ppgggbﬁgxgﬁd%iQp7 g of b1str1methy ¥l sulphate in'2'm
trans-4- (2, E %6 @#%ﬁsﬁ lgw) 6F rewag stirred at
(5211 uor bhexandsbe fhet 50 mitiles sha) then waghed sopepcuiShy )
cycl ohexyl (S)-2- Eggbggg ¢ fou i and"twic e

trans-4-(2', 3 -di i) Ied ov nes1 E ha e. iltered and

A P2 rom t
(S)-Z-fluorohexangaasnytaﬁnéiﬂi §§Jﬂlearaeﬁe/ée Bty ok ShEamrtes
cycl ohexyl (S)-2-§tupropex Eli Jﬁﬁ&h ethyl acetate at -20°C gave

, 3' -di fluoro-4'-ogt yb ogyot-pi b ey d nd )L y@ 'Qcyansyla - SSbnanirhymeiaezaﬁeﬁye,
trans-4-(2 , 3' -di téupahydroporanyixethdy.phenyl yl ) cycl o- |

(c) A solution of nonylmagnesium bromide (8.3 mmol) in

o 30 ml of ‘diethyl ether was treated at 0°C with a solution

~— of 1.5 g of trans-4- (4'-cyano 4-biphenylyl)cyclohexyl
tetrahydropyranyl ether in 15 ml of tetrahydrofuran. The
reaction mixture was heated at slight reflux overnight and
then treated with dilute sodium carbonate solution. The
organic phase was separated and the aqueous phase was
back-extracted three times with 50 ml of diethyl ether

: each time. The combined organic phases were washed once

N ' with dilute sodium carbonate solution and twice with water
and then dried over magnesium sulphate, filtered and
concentrated. The residue was purified by chromatography
on silica gel with toluene/ethyl acetate (vol. 9:1). The
trans-4-(4-decanoyl-4-biphenylyl)cyclohexyl tetrahydro-
pyranyl ether (1.8 g) obtained was used in the next step
without further purification.

. (d) A mixture of 1.8 g of trans-4-(4-decanoyl-4-
~-biphenylyl)cyclohexyl tetrahydropyranyl ether, 0.2 g of
palladium/carbon (5%), 20 ml of toluene and 2 ml of
ethanol was stirred for 16 hours while conducting hydrogen
through the mixture. Subsequently, the inorganic material
was filtered off and the filtrate was concentrated. The
residue was purified by chromatography on silica gel with



hexyl (S)-2-fluorohexanoate; trans-4-(2" .3-difluoro-4

- decyl oxy- 4- bi phenyl yl ) cycl o- hexyl - (S)-2-fl uorohexanoat e;

trans-4-(3'-chl oro-4'-nmet hoxy- 4-bi phenyl yl ) cycl ohexyl
(S)-2-fluorohexanoate: trans-4-(3" -chloro-4'-ethoxy-4- blphenylyl)cyclohexyl
(S)-2-fluorohexanoate: trans-4-(3'-chloro-4

- propyl oxy- 4- bi phenyl yl") cycl ohexyl (S)-2-fl uon@exanoate; trans-4-(3

-chl oro-4'-butyl oxy- 4-bi phenyl yl ) cycl ohexyl (S)-2-fl uorohexanoat e;
trans-4-(3'-chl or toduepentyhykyacle taghefwdlyl )a\ol.olTvey Itrans-4-(4'-decyl-4-
(S) - 2-fl uor ohexanehipheayint) cy¢ hexybriptrahydropyranyl ether (1.2 g)

- hexyl oxy- 4- bi pheRPE ﬁaeicVQMéR9¢d(E9 -the nextolsdemaetitthout further
trans-4-(3' -chIoanl1f et i9®xy- 4- bi phenyl yl ) cycl ohexyl

(S)-2- quorohexanoa

) e ‘~-decyl-4- | .
trans-4-(3 chloré OE?Zﬁg}égi §L§¥$¥ﬂ&3§ Rﬁagropy anyl ether in 40 ml of

(S)-2- quorohexan

iet r. was treated with a
~chl oro-4' -nonyl 0§¥3[ gwh %34 ﬁﬂ “m?%g ti'(guf 9§104a1pRAREin 2 m1
trans-4-(3 -chlorgg4qs@Rtyroneeads P re was stirred at
(S)-2-fluorohexangabf; tékpésature thehr Riredeenl witiyol 2haxyl
(S)-2-fl uorohexano#t pyridhins. 4s&Eheduénuly4 tﬂuh&xmcéibmphdnyhyb)w;slohexyl
(S)-2-fluorohexancaeneentraved ar® the residue was then taken up in 50 ml of
- brono- 4' - propy! of§chloromethane,) nﬂﬁnqn1q§3ux;hfma@echeﬂanedtever
trans-4-(3 - bronnmégngﬁl mogglnpqﬁqﬂuiﬁﬂ |1n concentrated. The
(S)-2-fl uor ohexand% qﬁromatography on silica gel w1tp
- pent yl oxy- 4- bi phEﬂ ?{g;’%&{ﬁ udr ﬁ)g G&F t:liu:uoxll :;:rom
trans-4-(3'- bronD Ag§¥p ex’ iphenylyl)-
(9).-2- f I uor ohexan§ Fe rans-4-(3'- bronD 4
-hept yl oxy- 4- bi pheny| hécy&iffyﬁw r{ds“(?{a PR Pactb2BE fn(an
- brono- 4 -octyloxyn41 yclo exy 2-f1 uorohexanoat e:
trans-4-(3' -brono-4 -nonyloxy - bi phenyl yl ) cycl ohexyl
(S)-2-fluorohexanoat etrans-4-(4'-Methyl-4-biphenylyl)cyclohexyl (S)-2-
trans-4-(3' - br ono-filudeaclyéxanoakds phenyl yl ) cycl ohexyl
(S)-2-fl uor ohexanoat etransnt- @4 (-3 thyylarfo-bi phemyllondy-c¥clliopeasr}| ¥8)e2el ohexyl

(S)-2- fIuorohexanﬁﬁléerohexanoate.
trans-4- (4'-propyl-4-biphenylyl)cyclohexyl (S)-2-

-fluorohexanoate;
trans-4-(4'-butyl-4-biphenylyl)cyclohexyl (S)-2-
-fluorohexanoate;
R trans-4-(4'-pentyl-4-biphenylyl)cyclohexyl (S)-2-
-fluorohexanoate;
trans-4-(4'~hexyl-4- blphenylyl)cyclohexyl (8)-2-
-fluorohexanoate;
trans-4-(4'-heptyl-4-biphenylyl)cyclohexyl ($)-2-
-fluorohexanoate;
, trans-4-(4'-octyl-4-biphenylyl)cyclohexyl (S)-2-
N _ -fluorohexanocate;.
trans-4-(4'-nonyl-4- b1pheny1y1)cyclohexy1 (S) 2~
-fluorohexanoate;
trans-4-(4'-methoxy-4-biphenylyl)cyclohexyl (S)~2-
-~fluorohexanoate;
trans-4-(4'-ethoxy-4-biphenylyl)cyclohexyl (S)-2-
~-fluorohexanoate;
trans-4-(4'-propyloxy-4- b1pheny1y1)cyclohexy1 (S)-2-
-fluorohexanoate;
trans-4-(4'-butyloxy-4- b1pheny1y1)cyclohexyl (S)-2-
~-fluorohexanoate;
trans-4-(4'-pentyloxy-4- b1pheny1y1)cyclohexy1 (S)-2-
-fluorohexanoate;

trans-4- (4'-hexyloxy-4 biphenylyl)cyclohexyl (S)-2-
-fluorohexanoate;



trans-4- (3' -cyano-4' - et hoxy- 4- bi phenyl yl ) cycl ohexyl (S)-2-fl uorohexanoat e;
trans-'4- (3 -cyano-4'-propyl oxy-4-bi phenyl yl)cycl ohexyl

(S)-2-fl uorohexanoat e;

trans-'4- (3, - cyano-4' - butyl oxy-4-bi phenyl yl ) cycl ohexyl
(S)-2-fluorohexanoate; trans-4-(3 -cyano-4

- pent yl oxy- 4- blphenylyl)cyclohexyl (S)-2- f+uh?ohexanoate trans-4-(3

-cyano-4' - hexyloxy hen I I o tohe 2-fl anoate
trans-4-(3' -cyan% X %E g § {y ¥yk§é§&9 le ohexyl (S) 2-
(S) - 2-f 1 uor ohexa & ohexanoate;

trans-4-(3'-cyang 1%0r§§€¥ggg§ﬁén%?{}@§xngS}RHﬁqx%g&Acyclohexyl (s)-2-

S)-2-fl h
nony! ox§°2°b.e§ﬂ;?§t¥§guﬁhgg% fopiyi hishaminagrgionenyl (5)-2-

trans-4-(3'-cyano-4'¢yrdfigy Q%i'AfPﬁGH&ﬂy‘Jﬂéﬂh@*fﬁﬁﬁﬁiphenylyl)cyclohexyl
(S)- 2-fl uorohexgggakefluorohdRanodt@s-4-(2-[4
- met hyl - 4- bi phenyl ykkkanby) ¢y el pheayo- 4 Sethdipar-Biphanydlyd)cyclohexyl
trans-4-(2-[4' - dShyR-flbppbbeyagédeehyl ) cycl ohexyl (S)-2-fl uorohexanoate;
trans-4-(2-[4 -propgkanspip h%hyfy¢9E9+ﬁAﬁngnﬂxiﬂxqﬂ4{hﬁpn§dﬂhmiﬂsﬁsiahexvé:
trans-4-(2-[4' - §§0yR ﬁleEﬂbﬁy¢g¢ atenhy I%cyclohexyl S) - 2- f l_.uor ohexanoat e;
trans-4-(2-[4' - RgntgFaﬂsb §¥ zﬁ+1 envilyldcysdehes¥ie:
trans-4-(2-[4 - y )c cl.o ?éf f :
trans-4-(2-[4 - zgﬁté Eﬁ g &gaTllj 2“@%@ %fnﬁH§338H833ﬁ8%¥%:
trans-4-(2-[4' - viy Y, Qﬁ§y ¢ ;
trans-4-(2-[4 - quyb 41Eb§gg£ygy %:1 é%iﬁw ?é%m%ﬁﬁlgggg ggﬁgg 3
trans-4-(2-[4 -deCykr4nblh @ilylﬂid@wyi') g?rédﬁ?ﬁ@b?&&Bﬁék?l
{rans-4-(2-[4 - wabhgxfiﬂoboﬁﬁgzuaaﬁdethyI)cyclohexyl - | uor ohexanoat e:
trans-4-(2-[4' -et hoxyadsbd phenyt Wdss-ha ot idhapad- ut@meayHWQomqbe»aaagne.
trans-4-(2-[4 - §F0p@toiyodehexamontes | et hyl ) cycl ohexyl
(S)-2-fl uorohexanoateans-4-(3'-fluoro-4'-nonyloxy-4-biphenylyl)cyclohexyl
(s)-2-fluorohexanoate; .
trans-4-(3'-fluoro-~ 4'-decy16xy—4 biphenylyl)cyclohexyl
(S)-2~-fluorohexanoate:;
trans-4-(2',3'-difluoro-4'-methoxy-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2',3'-difluoro-4'-ethoxy-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate:;
trans-4-(2',3'-difluoro-4'-propyloxy-4-biphenylyl)-
cyclohexyl (S)-2-fluorohexanoate;

trans-4-(2',3'-difluoro-4'-butyloxy-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2',3'~difluoro-4'-pentyloxy-4-biphenylyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2',3'~difluoro-4'-hexyloxy-4-biphenylyl)cyclo~
hexyl (S)-2-fluorohexanoate;
s trans-4-(2',3'-difluoro-4'-heptyloxy-4-biphenylyl)-

cyclohexyl (S)-2-fluorohexanoate:
_ trans-4-(2',3'-difluoro-4'-octyloxy-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2',3'-difluoro-4'-nonyloxy-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2',3'-difluoro-4'-decyloxy-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(3'~-chloro-4'-methoxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(3'-chloro-4'-ethoxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate:
trans-4-(3'-chloro-4'-propyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(3'-chloro-4'-butyloxy-4-biphenylyl)cyclohexyl



trans-4-(2-[4' -butyl oxy-4-bi phenyl yl]ethyl)cycl ohexyl

('S) - 2-fl uor ohexanoat e;

trans-4-(2-[4' -pentyl oxy- 4- b|phenylyl]ethyl)cyclohexyl

(S)-2-fluorohexanoate; trans-4-(2-[4

- hexyl oxy- 4- bi phenyl yl Jet hyl ) cycl ohexyl (S)-2-fluorohexanoate:

trans-4-(2-[4'-heptyl oxy- 4- b|phenylyl]ethyL)qprohexyl

(S)-2-fluorohexanoate; trans-4-(2-[4

- octyl oxy- 4- bi phgsylg-ieubybheyshodexy! (S)-2-fl uorohexanoat e:

trans-4-(2-[4 -nonyl 6xanéd-~ b+p&eﬂqhy¢4Q&4ﬁH9&Qﬂﬂhﬂﬂ!@ﬂ-biphenylyl)cyclohexyl

(S)-2-fluorohexaf§atr@-finanghaxgpoque;

- decyl oxy- 4- blphegé F%é?h §+1(33 t¢% e%XHQ&MJﬂUW@%@#&£ﬂ¥1)CYC1°hexY1
cer

4-(2-14 - X 9H9 pLARPt hy | ohex
Eg?nz flﬁorghexggggt g p % ? Eﬂhé’&f?&%fz phenYlyl)cyclohexyl

- dodecyl oxy- 4- bi ﬂ f%

AR Egé § SRR BT Tevetonexy:
(S~ 5- 11 vor ohexats teza TR Q{&hﬂoﬁiﬂ)ﬁ\ipﬁe‘&&rﬁ%%whbﬁbhﬂ)
cycl ohexyl (9)- ZTEBUQLQ ﬁ&ﬁ&ﬁé&fnoéi@“s' -

-fluoro-4'-propyl oxytgahbphepy yéhEd Fod 9 -— doesh190%pM - bipheaylylgcgiee sheggpic:
trans-4-(2-[3 -fl(gora= ﬁlububuéﬂxuodtb:phenylyl]ethyl)- cycl ohexy
(S)-2-fluorohexanoat éransads(3:{Rrdmo-4|tmetthoky-4-biphenylyl)cyclohexyl
-pent yl oxy- 4- bi pli&dyRyELuohghgxanoate20 - cycl ohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3 -quor&rﬂnShéxzﬁbx rmen%ﬂﬁ#ﬂh%ﬂﬂﬂﬁﬂﬁﬂ?ﬁenUQUﬂdﬁ&%}PhexYl

(S) - 2-fl uor ohexaf§aré-fluorohexanoate;

trans-4-(2-[3 -fl ugr fgnsﬁéggghﬁ 'b# mﬁﬂﬁ%}ﬂ"é&-rﬂ/HP“&;?&lé’HéWF1°hexY1
.S) - 2- quorohexaﬁg F Séggs g §§ @% %%51q¥ﬁqﬁﬂgaﬂm§£gﬁggggyclohexyl
rans- 4 (203 110 gé P dnsi! ¥ O3z 251 Phesb g oy e b1 pRYEYAPI Yy c1onexy
rans 4 (2- (3 -f1oar eEii‘éﬁig'ﬁ’éax'&??ﬂ.ﬁﬁﬁphmmd@umbm@wmqmmexyl

(S)-2-fluorohexagsate-fluorohexanoate:

trans-4-(2-[3' -fl uor ordnadecy’ oxyeemdi pharag tyljoadyhvil-biphealydlgd)¢lyclohexyl

(S)-2-fl uorohexakBate-fluorohexanoate;

trans-4-(2-[3' -fIuorbtdnsdbdé%y+hﬁ@mahiﬁ1ﬂﬂ§ﬁﬂQﬂYhéPW}DPenayvﬂdn&x}nhexYl

(S)-2-fl uorohexak8at@-fluorohexanoate;

trans-4-(2-[3' -CR g % %nsnérﬁ% bﬁﬂﬁﬁ}ﬂmﬂﬂH%MHQ§MﬁﬂjP1H9?€W8WQQ§V°1°hexY1
T

. . luorohexanoate,
{5» 2 quorohexa tans-4-(3'-bromo-4'-decyloxy-4-biphenylyl)cyclohexyl

{(S)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-methoxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-ethoxy-4-biphenylyl)cyclohexyl
{S)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-propyloxy-4- b1pheny1y1)cyclohexy1
Nt : (S)-2-fluorohexancate;
trans-4-(3'-cyano-4'-butyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-pentyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanocate;
trans-4-(3'-cyano-4'-hexyloxy-4- bzphenylyl)cyclohexyl
(Ss)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-heptyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-octyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate; .
trans-4-(3'-cyano-4'-nonyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(3'-cyano-4'-decyloxy-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate;

-octyl oxy-4 blph?



trans-4-(2-[3"'-chl oro-4'-ethoxy-4-bi phenylyllethyl)- cyclohexyl

(S) 2-'f | uor ohexanoat e;

trans-4-(2-[3 -chloro-4"- propyloxy 4- blphenylyl]ethyl)- cycl ohexyl

- (S)-2-fluorohexanoat e:

trans-4-(2-[3'-chl oro-4'-butyl oxy-4- blphenylyl]ethyl)- cycl ohexyl
(S)-2-fluorohexanoate: trans-4-(2-[3

-chl oro-4' - pentyl oxy- 4- bi phenyl yl ] et hyl) - c?%?dhexyl (S)-2-fluorohexanoat e;
trans-4-(2-[3 -chl ogeafs=lgexsL yzf-@ﬁ S0 B H ity 14 DTe 1Ay ¥y ¥

(S)-2-fl uorohexqsqatzeambaageﬂgz da §; i % e ) Shexyl

-chl oro-4'-heptyl oxyrdnbi-pheay| ¥} lethyl)s- KigHeliavl ] by 13 dylciehekgianoat e;
trans-4-(2-[3 - dB)ereflduonohgkanyatdehi phenyl yl] et hyl)- cycl ohexyl

(S)-2-fl uorohexanoatgans-4-(2-[{4'-propyl-4- blphenylyl]ethyl)cyclohexyl
trans-4-(2-(3' - d8)oRofauonoh KéR uebu henyl yl ] et hyl )- cycl ohexyl

(S) - 2-f1 uor ohexgnoat&angrinf24[4>-bytyl-4- b1pheny1y1]etny1)cyclohexyl

£?2L2r2 ?2 dSCyKékyzafBPﬁHGHgFZngg?%l)- cyclC)éiﬁiy18§§@§ahg;ph%hgﬁggoate
(97511 bor brenSREAE! ?anEP§2§ (AR P Bk R e 1Y)

cycl ohexyl (S)- %sglgo

trans-4-(2-[3'- broner nsPa0pYLp %Eipé I

( E) 2-f I4uoL oherQBQageg 1&368%14?4 M@ﬁ‘%{ﬂﬂhe@@;v;:;tz:::@%’iﬁhexyl

< rono- utyl oxy-€rahpnenyzyf4 et - CHiphealy10ekn nehexgioat e;
trans-4-(2-[3' - lis0r2-flupeohexanyatiep phenyl yl ] et hyl) - cyclgﬁexy ¥
(S)-2-fl uorohexandateans-4-(2-[4'-nonyl-4-biphenylyl]ethyl)cyclohexyl
trans-4-(2-(3 -6Bdnd= ﬁluﬁéR ¢%R atey phenyl yl Jethyl)- cycl ohexyl

{S) - 2- fluorohex?ﬁgaFéanﬁTﬁn Zﬂl qpyl 4- b1pheny1y1]ethyl)cyclohexyl

“bromo- 4' - hept ykBy2at V%@ E?* ;? ohexyl, (S) -2l uor ghexanoat e;
(S-2-11 tor oh A RBaRLY o5 B an RgRoRe YT
(g?n; flﬁorghexg ga 1u°r0 exa oat ¢¥§1] yrley ¢

trans-4-(2-[3' - pg 1od o 5 ey I eEhY i dfYs ) phexyl
decy f'”°r°hexg”gg§y§§s&g§ %‘yﬁ it Seifyissmp ereionenst

- decyl oxy- 4- bi phgyy
trans-4-(2-[3'-cyangr g 4By 4-baphe ek BPeY ¥y clohex
(S)-2- f|uorohexasnpazefmsm:ég:(&at[&m?%no tpet %gﬁ - bi ghzmyf lyl] TYWI
cycl ohexyl (S)-2-fl upsandresafmags- ﬁdﬁﬁ%&o&y@l—b&ph@h¥n9i4ethy1)cyclohexyl
- propyl oxy- 4- bi f8kEnZ+§lietdhy@yanaats ohexyl (S) 2- f 1 uor ohexanoat e;
o trans-4-(2-{4'-hexyloxy-4- blphenylyl]ethyl)cyclohexyl
~ (S)-2-fluorohexanoate:
trans-4-(2-[4'-heptyloxy-4-biphenylyllethyl)cyclohexyl
(8)-2-fluorohexanoate; -
trans-4-(2-[4'-octyloxy-4-biphenylyl]ethyl)cyclohexyl
(S) 2-fluorohexanoate;
. trans-4-(2-[4'-nonyloxy-4-biphenylyllethyl)cyclohexyl
: "(8)-2-fluorohexanoate;
— " trans-4-(2-[4'-decyloxy-4-biphenylyl]ethyl)cyclohexyl
(S8)-2-fluorohexanoate;
trans-4-(2-[4'-undecyloxy-4-biphenylyl]Jlethyl)cyclohexyl
(S)-2-fluorohexanoate:
trans-4-(2-[4'-dodecyloxy-4-biphenylylJethyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-(2-[3'-fluoro-4'-methoxy-4-biphenylyljethyl)-
cyclohexyl (S)-2-fluorohexanoate:;
trans-4-(2-[3'-fluoro-4'-ethoxy-4-biphenylyllethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-fluoro-4'-propyloxy-4-biphenylyljethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-fluoro-4'-butyloxy-4-biphenylyljethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-fluoro-4'-pentyloxy-4-biphenylylj]ethyl)-



trans-4-(2-[3 -cyano-4 -butyl oxy-4-bi phenylyl]ethyl)- cycl ohexyl

('S) - 2-'f | uor ohexanoate; trans-4-(2-[3 :
-cyano-4' - pentyl oxy- 4-bi phenyl yl Jet hyl)- cycl ohexyl (S)-2-fluorohexanoate:
trans-4-(2-(3 -cyano-4 -hexyl oxy-4-bi phenylyl]ethyl)- cycl ohexyl
(S)-2-fluorohexanoate; trans-4-(2-[3

-cyano-4' - heptyl bxy- 4-bi phenyl yl ] et hyl)- cyckohexyl (S)-2-fluorohexanoate:
trans-4-(2-[3' -cyano-4'-octyl oxy-4-bi phenylyl]ethyl)- cycl ohexyl

(S)-2- fIuorohexa?tﬁ&QhexWﬂad§J42g¥ 9robhgxapoate:

- nonyl oxy- 4- bi phenyl Q;KY éHEi r4 S§9§Y¥?EST6h%&EHRﬂX¥¥1]ethyl)‘
-4-(2-13" - %XQ%; ded
Eg??;-?lggrgﬁex égg?g %1§ §§§ g f¥p%§%]4§g3|c%ﬁi%ﬁ%A%&ﬂﬁ{hj_

f¥nghEX{£ Eg)'féiﬁiéhe Y1 - -Qﬁﬁ%tgggkaﬂoﬁtg en§¥yf5b1%R$SXﬁY%Aﬁ le

(S)-2-fluorohexanoatiang-4- é 3'-fluoro-4'-non lox —4 blphenﬁlyl]ethyl)—
trans-4-[2-(3' - cdyNdhekyll (B)-2-21uBkoKEkadolte eny yl)- ethyl Jcycl ohexyl
(S) - 2-fl uor ohexanoattrans-4-(2-[{3'-fluoro-4'-decyloxy-4-biphenylyllethyl)-
trans-4-[2-(3' - ryriohExyl( $5)220c0nbesiiexdnbapaenyl yl ) - et hyl ] cycl ohexyl
(S)-2-fl uorohexanoattrans-4~(2-[3'-fluoro-4‘undecyloxy-4-biphenylyljethyl)-
trans-4-[2-(3' - csmgiphexap($ﬁozzetﬂypcnppxanoapheny|yl)- et hyl ] cycl ohexyl
(S) - 2- f | uor ohexanoattEans-4nd241p2 -~ A“Ogg a-256€? Yb?&! irkﬂRﬁﬁﬂﬁﬂxﬂb%&Wﬁﬂﬂﬁ

cycl ohexyl (S)- _ R¥qlghenyd, 4 da efls F %
oct yl ox ohek ?x¥E§ 91???R¥¥ﬁﬁ$8ﬁﬂ¥ﬁ)’
rony (5 (o ﬁ?ﬁ”%&é At e S

(S)-2-11uorohexaindlghexy S) 2-fluorohexanpat

(rans.4-[ 2. (3 - EEETY & (221300 KhaVKb-4- DoEOBFYbY s SLA AP Rt -

S) - 2- f | uor ohexagyidhexy1aNS)42-21u8rohexanocate;

cyano-4' -[ (R) - 2- octtdamsy-la—42bifpheotilpkd- 2 et byt yryzyobeiphenylyl Jethyl) -

S) - 2- f | uor ohexarysliohexyrlar($)42-£10drohexanoate;

-[(S)-2-chl oro-1- prdmwnﬁxyklzrﬁﬁphehyDZP)C'epﬁgtybthfﬁmkyPhenYlYl]ethyl)—

) -
S)

(
2-f1 uorohexaﬂmﬁtoéle’ﬂﬂlar(fidrg £lp gro S on 1y17ethyl)
eny e -
(92 gg'rg;gx;c,ff%%x‘wﬂ UL Teaiste Eas B i
- 4= -bi -
trans-4-[2- (4" -[(R) aﬁﬁlérézIIBrggg gg;g -Btgﬁ%ﬁ?¥§T3- RBSAYIX Al e
(S)-2- quorohexa ép exyl ( 2. [3? ch oro a?oa -4-bi nylyl 1)-
trans-4-[2-(4'- rﬁ) g‘jzlor(é)l?ngng Laﬁob yYyﬁ %l%?"ly‘f]] y]cﬁ lWe>?y|
(R -2-1l uorohexanoalg.ansl.aUg2416 E&M@ fx %§ g} ?esysnéé9r§&iéeﬂ¥ra-
Texanoat e: tran%y‘l:‘l(o‘ifeﬁ‘ctyﬁO)(%QhQDﬂ.hSYG eRexy -
trans-4-(2-[3'-chloro-4'~decyloxy-4- b1pheny1y1]ethy1)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-{3'-bromo-~-4'-methoxy-4-biphenylyljethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-bromo-4'-ethoxy-4-biphenylyljethyl)-
cyc¢lohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-bromo-4'-propyloxy-4-biphenylyljethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-bromo-4'!-butyloxy-4- b1pheny1y1]ethy1)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-bromo-4'-pentyloxy-4-biphenylyllethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[{3'-bromo-4'-hexyloxy-4-biphenylyllethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-bromo-4'-heptyloxy-4-biphenylyllethyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'~bromo-4'-octyloxy-4-biphenylyl]ethyl)-
" ecyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[3'-bromo-4'-nonyloxy~4-biphenylyljethyl)-
cyclohexyl (S)-2-fluorohexanoate;

(
(

(S exanoat

n



- 22 - hexanoate: trans-4-(4-propyl oxyphenyl)cycl ohexyl (S)-2-fluoro-
hexanoat e; trans-4-(4-butyl oxyphenyl)cycl ohexyl (S)-2-fluoro- hexanoat e:
trans- 4- (4- pentyl oxyphenyl ) cycl ohexyl (S)-2-fluoro- hexanoate;

trans- 4- (4- hexyl oxyphenyl ) cycl ohexyl (S)-2-fluoro- hexanoate:

trans- 4- (4- heptyl oxyphenyl ) cycl ohexyl (S)-2-fluoro- hexanoat e:

trans-4- (4-octyl oxyphenyl ) cycl ohexyl (S)-2-flygro- hexanoat e:

trans- 4- (4- nonyl oxyphenyl ) cycl ohexyl . (S)-2-fluoro- hexanoate:

trans-4- (4- decyl oxyphepyhg-cg-cf DIEscHbriowo-2-Hdedyloxyeuabiphenylyplethyl) - |
[err] cl.p. [err]cgéDohéxyphs¢s)-(2-flnbarohexanpateyl ) cycl ohexyl (S)-2-fl uoro-
hexanoat e; trans-4- (4ttangeiH @ofEteropanoyd cirethoxySh-bibheoydylhekbybit e.
The conpounds | i seEelokexyhafsler2-flaanehexamoated i n an anal ogous manner by

esterifying trans- 4 Eg %;& : -E@' Qﬂ4drﬁ§l efybiohepyhERafbhELl) t he
%?Ltéﬂgim;% ey eﬁ, i Pfdoif‘ﬁaﬁpﬁ BhbhY5t Phekprpne
-4-(4- h I ' t

4 (e cranopneny TGO n,yfi ‘g@t B 1 EpebipL fetaptyno

(S)-2- quorohexanoatetrgﬁgutL annLhabﬁaxyifyyéeﬁﬁryl
fIuorohexan@ﬁépohéfjﬁﬁ*g}JgLﬂf&dﬁuu@ﬁan a@bﬁlﬁl I ayl ) phenyl | cycl ohexyl
f 1 uor ohexanoat etransins- @48 (<cyauioy-4- 2 hexyloxg-aybipheayly L yet ByEXy |
f | uor ohexanept Fohdxyh st-s)—{24-fluorohiexandamesi nm di nyl ) phenyl ] cycl ohexyl
f 1 uor ohexanoat etrans-{R-{[4-'oyasmoy-4-* 2 heptytodyrdbpbbanyl vy té tinek)H
f | uor ohexancye kohexyl (SO-3BE IMEohexamoiatiegn [err] cl.p. [err] 137C
4-[ 4- (5- hept y| -PraRE14v (@&l erW@mgePd @F&HéﬂyN-GSPIPhPPﬁbY hekarbht e.
mp (C SB) 53C, ?Y‘é}&hﬂﬂﬂ[ apoateq

t kans- 4-[ 4- (5- oct ¢§27 P)g@%ﬁg§£F¥CPBH¥}9FYcSybQPPFBBFSH&%%Hﬁ%IE

=T

mp. (CSB) 41C, ano=-4" de ylokylﬂ§g1pheny1y1]]ethyl)-
cyclohexyl (S)-2-fluorohexanocate;
trans-4-[{2-(4'-[(S)-2-octyloxy]-4-biphenylyl)ethyl}-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-[2-(3'~-fluoro-4'-[(S)-2-octyloxyl)-4-biphenylyl)-
ethyl]cyclohexyl (S)-2-fluorohexanoate:
trans-4-[{2-(3'~chloro-4'-[(S)-2-octyloxy)-4-biphenylyl)-
ethyl]ceyclohexyl (S)-2-fluorohexanoate: .
trans-4-[2-(3'~bromo-4'-[(S)-2-octyloxyl-4-biphenylyl)-
ethyl]cyclohexyl (S)-2-fluorohexanoate:
trans-4-[2-(3'-cyano-4'-[(S)-2-octyloxyl-4-biphenylyl)~-
~ ethyl]cyclohexyl (S)-2-fluorohexanoate;
trans-4-[2-(4'-[(R)~2-o0octyloxy]-4-biphenylyl)ethyl]-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-[2-(3'-fluoro-4'-[(R)-2-octyloxy]-4-biphenylyl)-
ethyl])cyclohexyl (S)-2-fluorohexanoate:
trans-4-{2-(3'-chloro-4'-[(R)-2- octyloxy]-4-biphenylyl)-
_ ethyl]cyclohexyl (S)-2-fluorohexanoate:
S .trans-4-[{2-(3'-bromo-4'-[(R)-2-octyloxyl-4-biphenylyl)-
ethyl]cyclohexyl (S)-2-fluorohexanoate;
trans-4-{2-(3'~-cyano-4'-[(R)-2-octyloxyl-4-biphenylyl)-
ethyllcyclohexyl (S)-2-fluorohexanoate:;
_ trans-4-[2-(4'~-[(S)~2~-chloro-1l-propyloxyl-4-biphenylyl)-
ethyllcyclohexyl (S)-2-fluorohexanoate:
trans-4-[2-(4'-[(S)-2-chloro-1-propyloxyl-4- b1pheny1y1)-
ethyl]cyclohexyl (R)-2-fluorohexanoate;
trans-4-{2-(4'-[(R)~-2-chloro-1-propyloxyl}-4-biphenylyl)-
ethyllcyclohexyl (S)-2-fluorohexanoate:;
trans-4-[{2-(4'-[(R)-2-chloro-1-propyloxyl-4-biphenylyl)-
ethyllcyclohexyl (R)-2-fluorohexanoate;
trans-4-(4-methoxyphenyl)cyclohexyl (S)-2-fluoro-
hexanoate;
trans-4-(4- ethoxyphenyl)cyclohexyl (S)-2-fluoro-

— AAAA/—\

-2-
- 2-
- 2-
- 2-
- 2-
S-



trans-4-[4-(5-nonyl - 2- pyri m di nyl ) phenyl ] cycl ohexyl (S)-2-fluorohexanoate.
mp. (C-SB) [err] transition [err] 113C «cl.p..[err] 145C, -
trans-4-[4-(5-decyl -2-pyri m di nyl) phenyl ] cycl ohexyl - 23 -
(S)-2-fluorohexanoate. mp. [err] 48C, transition [err] 116C. cl.p. [err]
145C;, trans-4-[4-(5-nmethyl-2-pyrimdinyl)phenyl]cycl ohexyl

(2S, 3S)-2-fl uoro-3-net hyl pent anoat e;

trans-4-[4-(5-ethyl-2- pyr|n1d|nyl)phenyl]cycloﬁexyl

(2S, 39) - 2-f | uor o-gPeyBi Sy PNt anoat e;

trans-4-[ 4- (5-propy é&éﬁ@JdnGﬂJﬁﬂdbﬁheﬁybh6h9lPbﬁdybhexyl (S)-2-fluoro-
(2S, 35)-2-fl uor o-gex@Eidneent anoat e:

trans-4-[4-(5-butyl - 2egars-n-disrbutylexyphengl popsyohexyl (S)- 2-fluoro-
(2S, 3S) - 2-f| uor o-Bexandaternt anoat e;

trans- 4-[ 4- (5-pentyl crqgaﬁ4n«iﬂnﬂquﬂeuyppeyrlbﬁﬁﬂ&ohexyl (s)-2- £luoro-
(2S, 3S)-2-fl uoro- GB*Rn¢aﬁ$entanoate

t;gngs4 £4ff5 hex ée_zt Al 4mpexyioxyrhep¥l dreglphexyl (S)-2-fluoro-
{ ana- 4 4 (5 hoy 34%<HTﬁﬁéﬁmagﬁyPPsyx}aﬁ% lphexr1 (8)-2-f1uoro-

trans-4-[4-(5-he s 2
oxy enyl)cyclohexyl (S)-2-fluoro-

(2S, 3S)-2-fluoro-

trans-4-[4-(5- octy@xghgg@éJH ny ph enyFrcyc | ohexyl

(2S, 3S) - 2- f | uor o- 3- B¢ kot @LRIN1oxyphenyl )cyclohexyl (S)-2-fluoro-
trans-4-[4-(5-nonyéxangyte 1 di nyl ) phenyl ] cycl ohexyl

(28 3S) - 2- f | uor o- 3- net hanpetH (@Arakecyloxyphenyl)cyclohexyl (S)-2-fluoro-
trans-4-[4- (5- dec&éxénqgwexnnhnwdUbﬂénﬁﬁ]é?@hoﬁéxpk (Sp-1) 41°C;

(2S, 3S)-2-fl uoro- netmmmomd@cnmwmpw&haxclobewlhé%r%aﬂ%?r%-an

be .manuf act ur ed |hﬁ%ﬂp%§&ﬁ ous manner. b a kox
-%{ 3' -di f | uor o- 4- bj (ﬂqgﬁ£¥&ﬁ6¥§gf Eéféfggh ﬁgtég?(é £ ?%oy
obt ai ned accord|H5 %b%% %m nethods by the etherlflcatlon of

2, 3- dlfluorophenol mn o
butyIIlthlun1and ﬂb 4ﬁﬂ J)(¥Q€%E Qagggﬁgyggigiggeﬁﬁff (§1Ey -

gl ycol . dehydratl Ryd1ohd%h oléeaEEéOBtﬂtt ng materlals

2, 3-dichl oro-5. 6- Eélaévcalnée&)wwmm laydnokyshopRény DEciel aheganowe and
reduction of the wESH | d 6 duk Borvhydrides addurehot dhydthderésul bingl todmd -
trans-4-(4' - Met hoxy- @4~Syanbpietylyofcliofexayb}l inyahoanaksgbus manner to
(S)-2-fl uorohexanbataturforschung 34b, 1535 (1979):

trans-4-(4'"-ethoxy-2',3" -difluoro-4- blphenylyl)cyclo- hexyl

(S)-2- f|uorohexanoatetrans -4-[4-(5-Methyl-2-pyrimidinyl)phenyl]cyclohexyl

tTans-4- (4 (Dky2<f luprohenanaases- bi ph | o
(S?nz fI&Orog;gg%oatZ trans-4-[4-(5-ethyl 5—P$Q¥m¥d% %E 8henyf¥°Y°1°hexY1

trans-4-(4' -butyl bRy~ ERIMMPARIEL ohenu) Y1) GY6L 95 pheny1eyelonexyl

(S)-2-fluorohexanoate;
trans-4-[{4-(5-butyl-2-pyrimidinyl)phenyljcyclohexyl
: (S)-2-fluorohexanoate;
N - _ trans-4-[4-(5-pentyl-2-pyrimidinyl)phenyl]cyclohexyl
: (S)-2-fluorohexanoate;
trans—4-[4—(5-hexy1-2—pytimidinyl)phenyl]c¥c}ohexy1
(S)-2-fluorohexanoate, m.p. (C-Sg) 34°C, transitlon
(Sp-Sa) 98°C, cl.p. (Sa-1) 137°C;
trans-4-[4-(5-heptyl-2- pyzim1d1ny1)phenyl]cyclohexyl
(S)-2-fluorohexanoate, m.p. (C-Sg) 53°C, transition
(Sg-Sa) 101°C, cl.p. (Sa-I) 143°c-
trans-4-[4-(5-octyl- 2-pyr1m1d1ny1)phenyl]cyclohexyl
(S)-2-fluorohexanoate, m.p. (C-Sg) 41°C, transition
(Sp-Sa) 109°C, cl.p. (Sp-I) 143°C;
- trans-4-[4-(5-nonyl- 2-pyz1mid1ny1)phenyl]cyclohexyl
(S)-2-fluorohexanoate, m.p. (C-Sg) 49°C, transition
(Sp-Sa) 113°C, cl.p. (Sa-1I) 145°C;
trans-4-[4-(5-decyl-2-pyrimidinyl)phenyl]cyclohexyl



hexyl (S)-2-fluorohexanoate: trans-4-(4 -pentyloxy-2,3
- di f1 uor o- 4- blphenylyl)cyclo- hexyl (S)-2-fluorohexanoate;
trans-4-(4' - hexyl oxy-2' -di f I uor o- 4- bi phenyl yl ) cycl o- hexyl
(S)-2-fl uorohexanoat e:
trans-4-(4'-heptyl oxy-2'.3"-difluoro-4- blphenylyl)cyclo- hexyl
(S)-2-fl uorohexanoat e; - 23 -
trans-4-(4'-octyl oxy-2', 3" -difl uoro-4-bi phenyl yl)cycl o- hexyl
(S) - 2- f | uor ohexari@ar@-filugaehexanoanenymory- C-Sp) 48°C, transition
, 3-di f1 uor o- 4- bi ffaPRAY| 1d$ECa- chery! (SH)I2- Idikﬂbhexanoate - 24 -
trans-4- (4’ -decyl yIZa DS Iﬂuéﬁomﬂth 24 inyl) pheayl Jcyclohexyl
(S)-2- quorohexaﬁ%gt ‘ noate;

$)r25 gu rgg
.3 -di fl uoro- 4- bkgge ;f ip% ¥§§m¥9¥9KﬁﬁqygﬁﬁﬁiﬂﬁﬂHﬁ&ﬁﬁ?ﬂoate
trans 4-(4' -etho gﬁ* ?Q§§i l)ﬁ?@ﬁylleyclohexyl
(2S, 39) - 2- quoro( 3n§§ QQS Fé 5- ylpent
trans-4-(4' -propyl OXyygn { ¢eLPa g?% fﬁﬁ¥§§ﬁqgfﬁgifﬁhéﬁ?@ﬁcyclohexyl
(2S, 35) - 2-f 1 uor o2sTBEh ¥ PefhaPe3s Cmethyl entanoate.
trans-4-(4'-butyl oxyt2ang- 4d[§Lngpeﬂtin;§w5y' r)pﬂyﬁﬁﬂjggclohexyl
(2S,39)-2-fl uoro{zsrresbynpemuanoaaemetnmrﬂea(rﬂoamntyI OXy- 2
-di fl uor o- 4- bi phenyl $kaosefiof 4k eayhexPh; 39y Lididimyd-)phenyl\icyelohexytle;

t 4- (4' - hexy(8Ry38)-2-finoroo? onathy lpentandateicl o- hexyl
(é)aSHES) (2 fl uo)rqc/)- %érréggr %ni&nb&t'&epwhﬁ-wqﬁgwlww]cyclohexyl
C ]

. 3-di fl uoro-4- blﬁ Y€4qr.0- 3 n§9%¥kqo Liggate
t

trans- 4- (4'- octyl %g %
qﬂ%ﬁb‘% H&ﬂﬁgﬁfgﬁoate:

(2S.39)-2- fluoro
3+ -difluoro-4- bkggegg 5

trans-4-(4'-decyl oxytgans-a 99165 d& %MQB$PeE§ﬁ¥%yclohexyl
(2S,39)-2-fl uorOfssmshytpsnﬁaﬂ@asﬂme ftahdate.

(S)-2-fluorohexanoic acid (S-[err]-fluoro- caproic aC|d) 0.5 g of
trans-4- ([ 2- br ono- 4- thedesypodnds pyis tedlikudoinladvery car! byl mayoifabtszeal .
0.35 g of NN -di cychnheuglcwmmameb by .dx ey ifly itg( diramishwl-(4 ' -alkoxy-
ami no) pyri di ne and’'b®’ ﬂdlblu@uqﬁﬁfhtnngnxmxixnmq;qhaxmnaasbntan ataksdogs
manner to Exanpl@a&er¥ﬁ1§ re Qbup e according to known methods by the

trans-4- ([ 2- br onpthe §fH%% jop. r3¢ﬁTﬂ Rzafﬁﬁhﬁﬂggggﬁﬁyl é}&Yéhex I
(S)-2-fl uor ohexaRb3F %S ?NE. éqi ﬂlf gpﬁene gycol
phenoxy]nethyl)c§§2§ gg Sﬁ %ﬁy s 1Phon1i ac1 . reactlon with

o, 2,3-dichloro-5,6- dxcyano 1, 4 benzoquinone, hydrolysis of

the ketal group and reduction of the resulting ketone with
sodium borohydride to the alcohol:

trans-4-(4'-Methoxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(4'-ethoxy-2',3'-difluoro-4-biphenylyl)cyclo-
N hexyl (S)-2-fluorohexanoate;
trans-4-(4'-propyloxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(4'-butyloxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
. trans-4-(4'-pentyloxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate:;
_ trans-4-(4'-hexyloxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2- fluorohexanoate.
trans-4-(4'-heptyloxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate;
‘trans-4-(4'-octyloxy-2',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate:
trans-4-(4'-nonyloxy-2*',3'-difluoro-4-biphenylyl)cyclo-
hexyl (S)-2-fluorohexanoate:



was prepared as follows: (a) A solution of 5 g of

4- (5-decyl - 2-pyri m di nyl )phenol in 50 m of dichloronethane was treated at
[err] while gassing with argon with a solution of 2.6 g of bromne in 50 n
of dichl oronethane. The reaction mxture was stirred for a further 2 hours
and then treated with water. The organi c phase was separated and the
aqueous phase was back-extracted three tines_wth 50 m of dichloronethane
each time. The conbi ned organi ¢ phases were fdshed with water. sodium

hydr ogen carbonate i_Qn (ahd yat d gﬁg@ﬁﬁ _
sul phate, fil terﬂﬁ@%u%&ggusggggigﬁgﬂgggﬁ r at g%ﬂqﬁggr%gﬂy%h pu&%ﬁ%d
by chronat ography OR rains-q2 (deLméthbxiobucsel&ifyhorscda6Ephenty 1y Yycyolo-
Recrystal | i zat | Glexy10(2i8¢38Ne2g8 Aofo339m@thylpentanoate;

2- brono- 4- (5-.decyl - Zrnapsi-ai-danyerhbepol !, 3'-difIuer¢-bl - Kipherylyel dyol - g
of 2-br ono- 4- ( 5-heeeydl (2SpB6i) A2~ fdunyb)phmebhylﬁeﬂtgnmate.

(trans- 4- hydr oxycyclteaasyd)- a8t hproppiokyte' . 3! ﬁdgftmognn%ﬁhinhnuxﬂxiiqmqio-

and 100 nml of buﬂ&ﬂ@ﬂe(ﬁ§s3ﬁéa3e§19ﬁ69r3sﬂﬁ hY1P€¥F%R°4€$ 2 day
Subsequent |y, t e c eéétr HtﬂiQFMTE' b&*%ﬁF?TﬁthE&%ﬂY¥ﬁiﬁ°Y51°‘

extracted three Rﬁsr
conbi ned organic {@ 2 5 mg g gg % & ;L*Rﬂﬁﬂ¥A£E§°Y°1°’
sul phate, filteré ugs d ep %E%f§ﬁ3ﬁv¥?€?%? fed
by chromat ogr aplpg %gﬁl §§ g' fﬁ g'uees& tan6stel )
Jhis gave 4.5 ¢ 0 k&&%%‘ = ep 22',3'-difluoro-4-biphenylyl)cyclo-
-decyl - 2-pyrim dlﬂéydy)lthBQBBbﬂBT—b!h ﬁuc OB6¥RyPhentdkoi e OW Ng conpounds
can be manuf act ur ed tiranar4aal ogotglonyrer;3'-difluoro-4-biphenylyl)cyclo-
trans-4- ([ 2- Fl udvexyd- (28n88hy2-21pgroqscneyhy bpemtanydatect hyl ) cycl ohexyl
.(S) - 2-f | uor ohexanoattgans-4-(4'-nonyloxy-2',.3'-difluoro-4-biphenylyl)cyclo~
trans-4-([2- fIu@ﬁ@yﬂ-GgseﬁﬁyfzifbVPFﬂrarhytzphbﬁhkwqoa¢ﬁﬁrlI)cyclohexyl
(S) - 2-f | uor ohex ans-4-(4'-decyloxy-2 difluoro-4-biphenylyl)cyclo-
trans-4-([2-fl ug‘ﬁ 685pP6|byF S1R0F o ALY BReABR2 6 et hyl ) cycl ohexyl
((S)-2-fluorohexanoate:
trans-4-([2-f|uoro-4-(5-buty|-2-pyrinidiﬁ%ﬁ#ﬁﬁ@n@xy]- met hyl ) cycl ohexyl
('S) - 2-f | uor ohexanoape: of 2-fluoro C ac1 S-a- 0ro-

trans. 4- (Lo-f1 ugapbal5oeehs P )22 g s R ee I e sl o Sag 109058 ey
(S)-2- f|U0r0hexa%9QEﬁad1ny1) henoxy Jmethyl cyclohexanol 0.35 g of

trans-4- ([ 2-f1 ugr, &+ 4dGbyBesKExyP1 Oaf bod il midd Pherexyd -omnet-hod hmtyahexy!
(S)-2- quorohexandabepyrld1ne and 50 ml of dichloromethane were reacted
trans-4-([2-fl udmnoas- @bahegoys - Bapyer ntoli ExanpherbxyPhismgdwd )J\Acigogxy|
\(s) 2-fl uor ohex&t8ased-([2-bromo-4-(5-decyl-2-pyrimidinyl)phenoxylmethyl)-
trans-4- ([ 2-f| uS¥§1ohexydc{§)=2-Hinoroke¥angatenoxy] -

The trans-4-([2-bromo-4-(5-decyl-2-pyrimidinyl)-
phenoxylmethyl)cyclohexanol used as the starting material
was prepared as follows:

e (a) A solution of 5 g of 4-(5-decyl-2~pyrimidinyl)phenol
in 50 ml of dichloromethane was treated at 0°C while
gassing with argon with a solution of 2.6 g of bromine in
50 ml of dichloromethane. The reaction mixture was stirred
for a further 2 hours and then treated with water. The
organic phase was separated and the agueous phase was
back-extracted three times with 50 ml of dichloromethane
each time. The combined organic phases were washed with
water, sodium hydrogen carbonate solution and again with
water, dried over magnesium sulphate, filtered and
subsequently concentrated. The residue was purified by
chromatography on silica gel with toluene/ethyl acetate
(vol. 4:1). Recrystallization from hexane gave 4.8 g of
2-bromo-4-(5-decyl-2-pyrimidinyl)phenol.



met hyl ) cycl ohexyl (S)-2-fl uorohexanoate:

trans-4- ([ 2-fluoro-4-(5-nonyl -2-pyrimdinyl)phenoxy]- nethyl)cycl ohexyl

(S)-2-fluorohexanoat e;

~trans-4-([2-fluoro-4-(5-decyl -2-pyrimdinyl)phenoxy]- nethyl)cycl ohexyl

(S)-2-fl uorohexanoat e:

trans-4- ([ 2-chl oro-4-(5-nethyl - 2-pyri m di nyl 3§henoxy] - nethyl)cyclohexyl
(S)-2-fluorohexanoate:

trans-4- ([ 2-chl o) 4 ety o2- RYBi §i BENZLbPORE.OXYTS- detyYI-pyad adiexy |

(S)-2-fl uorohexatioptlphenol, 3.5 g of (trans-4- hydroxycyclohexyl)methyl

trans- 4- ([ 2- chl drasyAat®.p6eBylg- 2Eppotasdingl Fanbonate -and:t ®fohexyl
(S)-2- f|g£rohexdn5@m@- &asp eategpunder s?z gt ref?gx for 1§03§¢; Y

rans ggogg'xM“*ﬁﬁ?&'ﬁ%ﬁ%ﬁ"tmﬁiizébﬁﬁf‘%&*ﬁ‘é*‘%f‘@ﬁ SRR
o s (ot %:@w R R b
R e

trans-4- ([ 2- chl @xye

(S)-2-fluorohexaneAt.e4:1). This gave 4.5 g of trans- 4 ([2-bromo-4~ (5~
trans-4-([2- Ch'0@%0&1@5-b?@ﬁhhdin?lbbﬁbﬂbﬁy!ﬁ@ﬂﬁﬁpxaﬂcldﬁéiuddxwf|OheXy

(S)-2-fl uorohexanoat e:
trans-4- ([ 2-chl or o- Lhe5fodlypwiRgpgompounay| ¢ahecbexyinufeattuded yid arexyl
(.S) - 2-f | uor ohex#nsdiogous manner:

trans- 4- ([ 2-chl or o- 4- (5 nony I- yrlnldlng henoxg
met hy| )Cyc| Ohexée gl? p g % ¢ gﬁﬁggé% -methyl- -EgrlmldinYI)Phen.OXY]—
trans- & ([2- chi AR CRLEGEN: ’:‘ Ceatq UPSERPTAAT, vy st e

CRIl O R T
n
. (9)-2- quorohex ?gq)c Eiﬂﬁe % 5Q§D£¥u g £gi;§¥§yrln13ﬁh§{ pheroxy] -
net hyl ) cycl ohexy. kads kUQTQ 913896 @»(5 butyl-2- yrimldxn 1)phenoxy]-
trans-4- ([ 2-br ongethyQ)cpeepyex?ipYsh 1R dE by Shexaudate jret hyl) cycl ohexyl
an =flldo n
(S)-2-fluorohexanoatgank-ang{2=£idob6oan(s-pén byl y2- @y niniidi oy Inphemvaya<y] -
met hyl ) cycl ohexpleth$l)2ytlioherpdx 8paref lhorolexafoate;
[ 2- br onp- 4- (5- pent yitzranpyai-G{d iy phedokythexyl h24 pyyimictingl ) phenoxy ]~
(S) - 2-f | uor ohexaeshyd) cycinberyl [ £S b+ 2AbHlucr Shémaysd aﬁbpgrln1d|nyl)phenoxy]
met hyl ) cycl ohexyl gyrazsﬁﬁuéiahékunbaté*(5 -heptyl-2-pyrimidinyl)phenoxy]-
trans-4-([2-bro € d €iret hyl ).cycl ohexyl
i @QQH phexyl ¢ 8) nZdf hye ?ﬁﬁ#ﬁﬂ@ﬂt

(9;2:11 uor ohexangattane aé %g;ggﬁmxmmwMWWM
s A Bro&ti’%%‘é@x iz et e

(S) - 2-f 1 uorohexanoa 2-fluoro- yr1m1d1ny1)phenoxy]—
trans-4-([2- Cya'ﬂ\%‘t‘ﬂyggc%igﬁ x§1p¥§m3f§w$3 te:
trans-4-([{2-chloro-4-(5-methyl-2-pyrimidinyl)phenoxy)-
methyl)cyclohexyl (S)-2-fluorohexanoate:
N . trans-4-([2-chloro-4-(5-ethyl-2-pyrimidinyl)phenoxy]-
methyl)cyclohexyl (S)-2-fluorohexanocate;
trans-4~([(2-chloro-4-(5-propyl-2-pyrimidinyl)phenoxy]-
methyl)cyclohexyl (S)-2-fluorohexanocate:;
trans-4-([{2-chloto-4~(5-butyl-2- pyrxmzd1nyl)phenoxy]-
methyl)cyclohexyl (S)~-2-fluorohexanoate:;
trans-4-{[2-chloro~-4-(5-pentyl-2-pyrimidinyl)phenoxy]-
methyl)cyclohexyl (S)~2-fluorohexanoate:;
: trans-4-([2-chloro-4-(5-hexyl-2-pyrimidinyl)phenoxy]-
methyl)cyclohexyl (S)-2-fluorohexanoate:
trans-4-([2-chloro-4~(5-heptyl-2-pyrimidinyl)phenoxy]-
methyl)cyclohexyl (S)-2-fluorohexanoate;
trans-4-([2~-chloro-4-(5-octyl-2-pyrimidinyl)phenoxy]-
methyl)eyclohexyl (S)-2-fluorohexanoate:
trans-4-([2~-chloro-4-(5-nonyl-2-pyrimidinyl)phenoxy]-



met hyl ) cycl ohexyl (S)-2-fl uorohexanoate:

trans-4- ([ 2-cyano-4-(5-ethyl -2-pyri m di nyl)phenoxy] - nethyl)cycl ohexyl

('S)y- 2-fl uor ohexanoat e;

trans-4- ([ 2-cyano- 4- (5-propyl - 2- pyri m di nyl ) phenoxy] - net hyl ) cycl ohexyl
(S)-2-fluorohexanoate: trans-4-([2-cyano-4-(5-butyl-2-pyrimdinyl)phenoxy] -
met hyl ) cycl ohexyl (S)-2-fluorohexanoate; . 26 -

trans-4- ([ 2- cyano- 4- (5- pentyl - 2- pyri m di nyl ) phenoxy] - net.hyl ) cycl ohexyl
(S) - 2-f 1 uor ohexmeohy k) cy¢ bottexyX [ (5 ) extdwbrichexanpiat?-spyri m di nyl ) phenoxy] -
net hyl ) cycl ohexyl (6yafs+4-ubf>rehlomnide: (5-decyl-2-pyrimidinyl)phenoxy]-
trans- 4- ([ 2- cyamethyl beyehohexyl pig)-+A-d lnorolexagedte: et hy| cl ohex
(S)-2- fIuorohexanoateanﬁf%w&izbR{QNQ3Anﬁ;EQQP9“iﬂ@rPYZJH&FFHYEP%?F?Bﬁ%ioxy]-
nethyl)cyclohex?PtPEQ)Q¥¢1QRﬁ¥¥ka 1“°‘°hexa“°ate'

trans- 4- ([ 2- cyano- 4LFap ([%? H@Pﬁ?V}&?BFBﬂﬁX}T

(S)-2-f Lor ohexBABA i)qu i qué o 1m55%§59xg),9;g§510xy]-

g --Iwmhﬁx@w .
(S)-2-11 Uor ohexggeats; e s ﬁmu&mm&ﬁ“ oxy het Ry} oy ol ohexyl

(S)-2-fluorohexanoatfans-4- ([z bromo-4-(5-pentyl-2-pyrimidinyl)phenoxy]-

trans-4-([4'-prapgyhy?) Oyehenesyl 0eg)-Bif luoronexanvatle ;
(S) - 2- f 1 uor ohexanoat eans+&neE2- K omo-1as (H-heatyilpizepyininddinyd ) phehoyrlohexyl

(S)-2-fluorohexmabthyk)cyclohexyl (S)-2-fluorohexanoate;

kS

t+f ans-4- ([ 4' - penty| tnans &%ﬁq r1m1d1ny1)phenoxy]—
c
(S)-2- f:uorohexaﬁéhYé? Y¢¥ﬂh@¥¥¥z%2§n3qﬁ 3§f§ﬂg;ﬂ1m1d1nyq¥pthC|O?exyl

(S)-2- or ohexano i‘ns -4- Omo 4 (5 oct

flu
trans-4-([4' - heBF§PY }BY%
(S) - 2- quoroheng §%§ T gE dﬂ% lmggﬁf*égﬁgfychPohexyl
(S)-2- ;:uorohexano Fan ; |f§&ﬁhﬁ9ﬁh¥hhﬁ5ﬁ?qhexy|
u
flu
4-(

(S)-2-fluorohexgaes: E;c}éﬁéﬁeﬁyi ésyihemauodcdndammdﬁd xy] met hyl') cycl ohexyl
(S)-2- or ohexanoatfans-4-([2-cyano-4-(5-ethy]l-2-pyrimidinyl)phenoxy]-
trans-4-([4' - undeenyl fepé Poteswsy| (50 2vet ud fohentanioatel;

(S)-2-fluorohexanoateans-4-([2-cyano-4-(5-propyl-2-pyrimidinyl)phenoxy]-

trans-4- ([ 4' - dodethyl dcye bolzewyl | 654 2reh Ind pahexaneads:
(S)-2-fluorohexanoateans-4-([2-cyano-4-(5- thYl 2-pyrimidinyl)phenoxy]-

trans-4-((4'- nepﬁék¥i£§§fk?%?§!cyano_ _(5q§H2q§Kﬂgﬂ§%§§m1d1nyl)phenoxy]—

methyl)cyclohexyl (S)-2-fluorohexanoate;
trans-4-([2-cyano-4-(5-hexyl-2-pyrimidinyl)phenoxy]-

methyl)cyclohexyl (S)-2-fluorohexanoate;
trans-4-([2-cyano-4-(5-heptyl-2-pyrimidinyl)phenoxy]-

methyl)cyclohexyl (S)-2-fluorohexanoate;

o trans-4-([2-cyano-4-(5-octyl-2-pyrimidinyl)phenoxy]-

methyl)cyclohexyl (S)-2-fluorohexanoate;
trans-4-([2-cyano-4-(5-nonyl-2-pyrimidinyl)phenoxy]-

- methyl)cyclohexyl (S)-2-fluorohexanoate;

trans-4-([2-cyano-4-(5-decyl-2- pyrimld1ny1)phenoxy]—
methyl)cyclohexyl (S)-2-fluorohexanoate;
trans-4-([4'-methyl-4-biphenylyloxylmethyl)cyclohexyl
" (8)-2-fluorohexanoate;
trans-4-([4'-ethyl-4-biphenylyloxylmethyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-([4'-propyl-4- blphenylyloxy]methyl)cyclohexyl
(8)-2-fluorohexanoate;
_trans-4-([4'-butyl-4-biphenylyloxylmethyl)cyclohexyl
- (8)-2-fluorohexanoate;
trans-4-({4'-pentyl-4- biphenylyloxy]methyl)cyclohexyl
(S)-2-fluorohexanoate;
trans-4-([4'-hexyl-4- biphenylyloxy]lmethyl)cyclohexyl
(s)-2-fluorohexanoate;



(S)-2-fl uorohexanoat e;

t'rans-4- ([ 4' - et hoxy- 4-bi phenyl yl oxy] met hyl ) cycl ohexyl

(S)-2-fluorohexanoate; trans-4-([4

- pr opyl oxy- 4- bi phenyl yl oxy] net hyl ) cycl ohexyl (S)-2-fl uorohexanoat e:

trans-4-([4' -butyl oxy-4-bi phenyl yl oxy] met hyl ) cycl ohexyl

(S)-2-fl uorohexanoat e; = 27 -

trans-4-([4' - pentyl oxy-4-bi phenyl yl oxy] net hyl ) cycl ohexyl

(S)-2-f|uorohexanoaimxanaqﬂ¥§[4-6P¢pty1 -4-biphenylyloxy]lmethyl)cyclohexyl

- hexyl oxy- 4- bi phfA nedheixanpagel ohexyl (S)-2-fluorohexanoat e;

trans-4-([4 - hep cﬁeﬂnﬁﬂﬁ-dﬂédyPyFUiyfnbth9¢9$9!l®ﬁék9¢thyl)cYCIOhexYl

(S -2- quorohexa 1§¥3P

- oct yl oxy- 4- bi ph g%?; {tt% gxioﬂekwhw\;l&l?m%maﬁyaﬁleohexvl

trans- 4 ggfo;}ggn LI REb Dyl Y54 £ e by cyetonexy)
a(}f)a orohexa

trans-4-([4'-dec >ﬁfiﬁ 'qu?Qy €¥}ﬂeah¥i§ﬁ¥ﬁiﬂyfﬁﬂ9]methyl)cyclohexyl

(S)-2- quorohexa(gyuszldyyyi

-fluoro-4 'OCty|OXY'GbéhdﬂlﬂtihyLQ&EbG?lhlLﬁipﬁdﬁipﬁﬁﬁwﬁ]methyl)cyclohexyl

(S) - 2-f 1 uor ohexarspizs-£ Iuoxodhrekanbatechl oro- 4

- oct yl oxy- 4- bi pheny|tdame ar{iay Fme thyry olebibh¢my 1Pl étyImet bty knhexyl

trans-4-([3' - broifo-2- £Rnﬂgﬂhsxpnnabephenylyloxy]nethyl}- cyclohe%F

(s) 2- fluorOhexancm%giziigf ([4'-ethoxy-4-biphenylyloxy]lmethyl)cyclohexyl

tfans- 4 3' - cyldho: L h@%yneaSP hen met hyl ) - cycl ohex

(S)-2- flgggohexa. Eug;aqﬁqﬁg 14 gopeloxg X— xggen ;igxy] ethyl)é@clohexyl

-fl 4' -octyl 41 h

%fgugrgluorgﬁei % % iﬁggfgyg) gﬂény{&fgky]methyl)cyclohexyl

-octyl oxy- 4- bi ph 9%&' e yé = y$% : ;

trans-4-([3'-br Aéyfyyazzq &aﬁoﬁﬂg ghﬁ? f ﬁa?i# 6§§ cl ofe lohexyl

(R)-2- quorohexanoa&Qans 4-([4'-hexyloxy-4- blphenylyloxy]meth l)cyclohexyl

trans-4- ([ 3' - cyqs)r-4-fQalotlobexadohtphenyl yl oxy] met hyl ) - cycl ohexyl

(R)-2-fl uor ohexanoattxrans-4-([4'-heptyloxy-4-biphenylyloxy]methyl)cyclohexyl

trans-4-([4--[(Ensx}ayﬁmuamnpkxénbhphenyIyIoxy]nethyl)-

cycl ohexyl . (9) - 2-f | toagiseAai{d4t eoctyloxy-4-biphenylyloxy]methyl)cyclohexyl

trans-4-([4 S -2y &lpog REXANBABAENY| vI oxy] et hyl ) - cycl ohex
(R) - 2- flﬁgrohgiaEZaté y-4?¥¥4' Eylo%yy - yghe f&ioxyf&ethylf@yclohexyl

I
trans-4-([4-(5- n@thﬁl a%:ﬁglolt(’qgl‘ﬁﬁf’zgﬁfgg{’(yl ngumletzyi/yioxy]methyzﬁ)cycqo%xyl
(S)-2-fl uorohex £1uorohexa
t ans- 4- ([ 4- (5- eotyle i e T AP ERRE hoxy) gt vl d ok %1 i3 1y 10xy Imethy1) -
(S)-2- quorohexqﬂQ§5 exyl Ei rohex noa
trans-4-([4-(5- propwra%vsml’-'(‘abﬁy QEEGDM }‘Ygifyfiﬁphenylyloxy]methyl)-
cyclohexyl (S)-2-fluorohexanoate;
. trans-4-([3'-bromo-4'-octyloxy-4-biphenylyloxylmethyl)-
cyclohexyl (S)-2-fluorohexanoate;
et trans-4-(([3'-cyano-4'-octyloxy-4-biphenylyloxy]lmethyl)-
cyclohexyl (S)-2-fluorohexanoate:
trans-4-([3'-fluoro-4'-octyloxy-4- bzphenylyloxy]methyl)-
cyclohexyl (R)-2-fluorohexanoate;
trans-4-([3'~-chloro-4'-octyloxy-4- blphenylyloxy]methyl)—
cyclohexyl (R)-z-fluorohexanoate:
trans-4-([{3'~bromo-4*'-octyloxy-4-biphenylyloxy]methyl)-
cyclohexyl (R)-2-fluorohexanoate;
trans-4-([3'-cyano-4'-octyloxy-4-biphenylyloxy]methyl)-
cyclohexyl (R)-2-fluorohexanoate;
trans-4-([4'-[(8)~-2-0octyloxy)-4-biphenylyloxylmethyl)-
cyclohexyl .(S)-2-fluorohexanoate:
trans-4-([4'-[(S)-2-octyloxyl-4-biphenylyloxy]lmethyl)-
cyclohexyl (R)-2-fluorohexanoate;
trans-4-([4-(5-methyl-2-pyridinyl)phenoxylmethyl)cyclo-




hexyl -(S)-2-fl uorohexanoat e;
trans-4-([4-(5-butyl-2-pyridinyl)phenoxy] net hyl)cycl o- hexyl

(S)-2-fl uorohexanoat e;

trans-4-([4-(5-pentyl -2-pyridinyl)phenoxy] nmet hyl ) cycl o- hexyl
(S)-2-fluorohexanoat e;

trans-4- ([ 4- (5- hexyl - 2- pyri di nyl ) phenoxy] nethglg) cycl o- hexyl

(S)-2-fl uorohexanoat e:

trans-4- ([ 4- (5- hehexyl 2¢py+2-of hyd pqtizaramopjtent hyl ) cycl o- hexyl

(S)-2-fl uor ohexanoat etrans-4-([4-(5-ethyl-2-pyridinyl)phenoxyJmethyl)cyclo-

trans- 4- ([ 4- (5- och§¥y ag:u ?ﬂhﬁﬂﬁ&ﬂ cl - hex
(S)-2- f|ﬁgroﬁexan zte rggs 4- 5-propyl- z-ﬁ;r1d¥ny1)phenXxy]methyl)cyclo-

([4
(550 ﬁLfoﬁ,ixQﬁRZ{? T R 45 SonlES Ky me ey 1y eveto-
Eg;ing ?I Elg)foglgxgﬁ &i ) 3%%2 %' ggégﬁnggﬁgmmﬁhﬁ%e clo-

TEL
met hyl ) cycl ohexyl f. €§59%§l rl- 2 pyr1dxny1)phenoxy]methyl)cyclo—
trans-4-((2- chlorneﬁy15(geczdf qBoHeianvarelienoxy] - net hyl)cycl ohexyl

(S)-2-fl uorohexanoat etranss- 0r4- G-epuyl42-pytddingidphenosydmerhhk)oxylo-
nethyl)cyclohexylhefylZGS)iRHiiuD@nhaxanoate.
trans-4- ([ 2- cyano- 4- (6rapeys 5-daermlyﬁh@ucxyl]inyhphgnysy&mehbx;«)cyc10-

S) - 2- fluorohexan5§¥%1 - 2-f1 uor ohexanoi.c
(& *ﬂxtw -z§ezdpavetpasae§yasgghvl)cyclo-

(S—a fluoro- capr
?mﬂm&? RBfUOKY IRGFREL AE¥HC L

E&
benzoyl oxy) phenyl T
N, N' - dlcyclohexyl l6p é

n_-of di chl Oromet - dtoara-qrs 4QeQYs 21BYPREA1 b1 FiRERb £y §-
This gave 0.6 g of ﬁfﬁfc{blohexyl (S)-2- fluorohgxanzgge. L

- (2-[4-(4-dodecyl oty xypRhamddeetshys) avel,2beX gy ridinyl) phenoxy]-
(S)-2-fl uor ohexamatnynTm:Idmeyﬂ ()40 dododesshoxdybenzoyl oxy) phenyl ] -

et hyl ) cycl ohexanol userams-4-W Sitrdmoirg-(Stdecgll-2apypiapaytiphendelowns:
(a) A m xture of methyl)c¢yalvhekylyds)-2sfduoltenaranaabex- al dehyde 30 g of
4- met hoxybenzyl - t ri pheraaphosiliBavancdetbadeayd-250ynidbhyldpheboxy] -

met hyl et her was netRYklrxgkahexyl (fS)p@-£duogehesanoptieyl ate at 0C while
gassing with argon. The reaction m xture mas stlrred at room tenperature
for a further 2 hours and then treated mAt 3 The reaction nmixture was

extracted three tlnes ether eacH % he_conbi ned
organi ¢ phases MEgﬁﬁg % u°& §ﬁ38§e zﬁﬁb % 3ﬁh§ ;§§%§e
fitered and subsg, ffgéﬂil)t glohexanol 0.45 g of
N,N'- dlcyclohexylcatbodi1mlde. 3 mg of 4-(dimethylamino)-
pyridine and 30 ml of dichloromethane were reacted in an
analogous manner to Example 1. This gave 0.6 g of trans-4-
-(2-[4-(4-dodecyloxybenzoyloxy)phenyljethyl)cyclohexyl
(S)-2-fluorohexanoate.

The trans-4-(2-[4-(4- dodecyloxybenzoyloxy)phenyl]—
ethyl)cyclohexanol used as the starting materlal was
prepared as follows:

(a) A mixture of 5 g of trans-4-hydroxycyclohexaneca:box-
aldehyde. 30 g of 4-methoxybenzyl-triphenylphosphonium
bromide and 250 ml of tert.butyl methyl ether was treated
with 7 g of potassium tert.butylate at 0°C while gassing
with argon. The reaction mixture was stirred at room
temperature for a further 2 hours and then treated with
water. The reaction mixture was extracted three times with
50 ml of diethyl ether each time. The combined organic
phases were washed with water, dried over magnesium
sulphate, filtered and subsequently concentrated. The



- 29-- residue was treated several tinmes with hexane. The conbi ned organic
phases were again concentrated. The crude product obtained was purified by
chromat ography on silica gel with hexane. This gave 8 g of

1- (trans-4- hydroxycycl o- hexyl)-2- (4-nethoxypheny|)ethene (cis/trans

m xture). (b) A mxture of 8 g of 1-(trans-4-hydroxycycl ohexyl)-2-

- (4- et hoxyphenyl ) et hene, 0.5 g of paIIadlunicarbon (599 and 100 m of
et hyl acetate was reacted |n an analogous et to Exanple 1 (d) while

conducti ng hydr r i

trans-4-(2-[4- ”%&,E%ihg Ef EF&( e%a %ﬁjgj%%’é‘ﬂf Eriad
trans-4-(2-[4- myly ﬁ%ﬁﬂ eBY¥aifkay on 3111ca

di chl or omet hane ggaswitfiahestanb. [ Phis w &g foi mwssm-wa%xq STely
tribromde in dhekyanoge(dagethdigphéengl ) Othéa«t (¢ s Mrany imindsdral) .room
tenperature for a further 2 hours and then poured on to ice-water. The
organi ¢ phase wad)sapaiatadeaofl 8he ofjubo(sraiest- iy dxycyodohexyilgd2t-hr ee
tinmes with 50 ni-(é4F-méitbbkypbenyhletheneh 0i%5eg dhecpaldadine cardoni d Saases
were washed wit andad@p. mdodfuathylir agetate rwas eactsd tinoamanadggonsn t h

wat er and then Gﬁméero$9rﬂﬁa Eb§|hn{ b white conduating hydrogese through.

Th d AV Rk aned R rARS 4L 4y [§-methexys. (2-
[2 LsgLogspﬁgﬁyggégﬁ E¥i$8ﬁ%§éﬂ%¥a§?ﬁ) 0.7 g of 4- dojg;yloxyben20|g

acid, 0.5 g of t A é %% [ oxyghenyll itdﬁi%@i J} %2%& gtﬁ
NN - di cycl ohex QZ%B cERfaget itg i ety e ?& edts Xaéo
n of dichloro HeL9 heaskesl 1M o P 9O S JEUH ¥ b2 ot aEP i 8
This gave 0.8 gdei:nflbaaﬁeénanéz THe (Fed@EiEsy | MG WdeO B0 iRERAY at room
et hyl ) cycl ohexanemhpefbeutel fori agfeptper nzishairs kindeshénplowred on 2o .
\anal ogous nennericetwanerd- The (drgdnilt bloagd arys )8 apaatiedhpndetthel pgueloas
hexyl (S)-2-flupheBexwasaback-extracted three times with 50 ml of
trans-4-(2-[ 4- (dléhhgxymehh@x}eoaw?hém] ¥he/|ganined [psganic phases
(S)-2-fl uor ohex¥fg8t washed with water. sodium hydrogen carbonate solution

trans-4-(2-[ 4 (&ﬁg gg?*axyb§cez3§%&33 E@gﬁtrgﬁﬁg(ﬂ¥ﬁe resi ;uzas

(S)-2-fluorohexd

oo R AR R Rbrenes- o

(S)-2- quorohexa

trans-4-(2-(4- (‘éal?eatv'BXMPeﬂzwéé’éinM&}é‘yéawc'oOs Re%¥ trans-a-
(S)-2-fluorohexapgatg-ny droxyphenyl ethylicyclohexanol 0.6 g of
trans-4-(2-[4-(#, hexaiewbeﬁaﬂy exyBodEIWiId&! Y ing Yo a- (hﬁ)ﬁl‘é'thylamlno)—
(S)-2-fluorohexppodithet andssd-nP-of dichloromethane were reacted in an
T(4-(4-heptyl oxybaalogbosypahrey| tetExanplel b- Teis/|gave) -02-8f iguofokeaasedt-e:
trans- 4- (2-[ 4- (4{2ef 9+ 64ydedecyl oxybenzoyldxy Iptienyllethyl)cyclohexanol.

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

trans-4-(2-{4-(4-Methoxybenzoyloxy)phenyllethyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2-{4-(4- ethoxybenzoyloxy)phenyl]ethyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2-[4-(4-propyloxybenzoyloxy)phenyl]ethyl)cyclo-
hexyl (S)-2-fluorohexanoate:
trans-4-(2-[4-(4-butyloxybenzoyloxy)phenyllethyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2-{4-(4-pentyloxybenzoyloxy)phenyllethyl)cyclo-
hexyl (S)-2-fluorohexanoate;
_ _trans-4-(2-~-[4-(4-hexyloxybenzoyloxy)phenyllethyl)cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-(2~[4-(4-heptyloxybenzoyloxy)phenyllethyl)cyclo-
hexyl (S)-2-fluorohexanoate;
- trans-4-(2~[4-(4-o0ctyloxybenzoyloxy)phenyllethyl)cyclo-
hexyl (S)-2-fluorohexanoate;



hexyl ('S)-2-fl uorohexanoat e; - 30 -

trans-4-(2-[4-(4- nonyloxybenzoyloxy)phenyl]ethyl)cyclo- hexyl

(S)-2-fl uorohexanoat e:

trans-4-(2-[4-(4- decyloxybenzoyloxy)phenyl]ethyl)cyclo- hexyl
(S)-2-fluorohexanoate; trans-4-(2-[4-(4- undecyloxybenzoyloxy)phenyl]ethyl)
cycl ohexyl (S)-2-fluorohexanoate; - 30 -

trans-4-(2-[4-(4-net hyl benzoyl oxy) phenyl ] et hyl cycl o- hexyl

(S -2- fIuorohexanoat%!aQﬁ%ﬁr&Z&IGZJB&npnyépkybbaaenybmxybhhmmy]éthymdaxuﬂay
hexyl (S)-2- fludd 2cfluorohexanoate;

trans-4-(2-[4- ( ogﬁ %% rc§>@ ﬁngﬁgv e#n?se;evboxmbalwnvl]ethyl)cyclo-
()~ 2-f1 uor ohexaltit gy o (a2uhdecyi bkPBOREY) P FICEN RERY Y°! ©

hexyl -(S)-2-flu fﬁ&aﬁﬁﬁg& I E Eﬁ . .
trans-4-(2-[4-(4-pentp RZQYL EQ ng - le lo-
(9)-2-11 Uor ohexapaye: <s>r.@n§14.32 Ehgg syt FEbEnBEs s sK IS o
hexyl (S)-2-fl uor ohepeui@aiee:(2-[4- (4- ethglbenzoyloxy)phenyl]ethylcyclo—
trans-4-(2-[4- (hdeytt isYszzdluoxvhphanphtet hyl cycl o- hex

(S) - 2-f 1 uor ohexanoattxans—ar{24{82{B4ptpPlbghbeyoxy Pplye mEIe Hyl dpd1ic| o-
hexyl (S)-2- fl hgxtedSIed-61luorohexanoate;

trans-4-(2-[4-(4- noﬁﬂQQ§nﬁoi?oi})gﬁehytybbhyze¥b¢xv)Phﬂ@&l]ethYICYCIO—
(S) - 2- f | uor ohex M3 ( r&n 3°§2 g!a paatietyl benzo | oxy) phenyl ] et hyl cycl o-
hexyl (S)-2-fluqr -pentylbenzoyloxy)phenyl]ethylcyclo-

s 2oL ?@ga r;”éé”gﬁf’g%* OB s L e

ethyl)cyclohexyl ggg ben oyloxy)phenyllethylc
trans-4- (2-[ 4- (?iré‘:dylor(%ﬂzptQﬁufaﬁéﬂ?%g&’{’ 5 ety  RReRb S Yt
(S)-2-fluorohexanoatt@ans-4-(2- £4 (4- octylbenzo lox ﬁphenyl%ethylcyclo-

_ trans-4-(2-[4-( hedyaone)4z2bplubosnbranoyt®xy) phenyl |- et'hyl ) cycl dhexyl
(S)-2-fluorohexanoatgans-4-(2-[4-(4-nonylbenzoyloxy)phenyllethylcyclo-
trans- 4-(2-[ 4- (hexiydo(8)42pEhugtohgbaemaateé pxy) phenyl ] - et hyl ) cycl ohexyl
(S)-2-fl uorohex%noagé;él? ; éi [4-(4- decy;benzoyloxﬁ)phenyhl]lethyllcYﬁIO-l

7%%%& X hen - et cycl ohex
Eg?n; ?Iggrgﬁeiaegy Oan344h(zv?g& 2 flgg;o— —methggébenon&ékggphenyl%_
SThY, S

(5311 uor onexgg § S L IO s Lo g5
trans-4-(2-[4- (% ?? écﬁc£°he§§%P&§§G%¥§§@éﬁ§5§§ﬁ§§§ﬁxybéﬂyﬁg&%&y)% %x¥5]_

(5) - 2-fl uor ohexgR@gi§eyclohexy 2- f1 oro exano
trans-4-(2-[4-(2- f?ﬂ95ﬁ54439ﬂ¥} % ﬂﬁﬁyﬂaﬁfbenzoyloxy)phenyl]—
ethyl)cyclohexyl (S)-2- fluorohexanoate.

trans-4-(2-[4-(2-fluoro-4-pentyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate:
trans-4-(2-[4-(2-fluoro-4- hexyloxybenzoyloxy)phenyl]—
ethyl)cyclohexyl (S)-2-fluorohexanoate:;
S trans-4-(2-[4-(2-fluoro-4- ~heptyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate:
trans-4-(2-[4-(2-fluoro-4-octyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate:
trans-4-(2-[4-(2-fluoro-4-nonyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate:
trans-4-(2-[4~-(2-fluoro-4- -decyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate:;
: trans-4-(2-[4-(2-fluoro-4-undecyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate:;
trans-4-(2-[4-(2-fluoro-4-dodecyloxybenzoyloxy)phenyl]-.
ethyl)cyclohexyl (S)-2- fluorohexanoate:
trans-4-(2-[4-(3-fluoro-4-methoxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (S)-2-fluorohexanoate;
trans-4-(2-[4-(3-fluoro-4-ethoxybenzoyloxy)phenyl]-



et hyl ) cycl ohexyl (S)-2-fl uorohexanoat e;
trans-4-(2-[4-(2-fluoro-4-decyl oxybenzoyl oxy) phenyl]- ethyl)cycl ohexyl
(S)-2-fl uorohexanoat e;
trans-4-(2-[4-(2-fluoro-4-undecyl oxybenzoyl oxy) phenyl ]- ethyl)cycl ohexyl
(S)-2-fl uorohexanoat e;

trans-4-(2-[4-(2- f1 uor o- 4- dodecyloxybenzoylox@ﬁﬁhenyl] et hyl )cycl ohexyl

(S) -2-fluorohex c lohe

R s
) [ = 3¢}

- 31 - ethyl)cycl ohexyHangSh= 2 HOKQ ﬂxﬁ6¥5ﬂ¢Lbutyloxybenzoyloxy)phenyl]-

trans- 4-(2-[ 4- ( 3-dthydneyéipheryloxsherzplhoxondaindde; et hyl ) cycl ohexyl

(S)-2-fluorohexanoat ¢rans-4-(2-[4-(3-fluoro-4-pentyloxybenzoyloxy)phenyl]-

trans-4-(2-[ 4- (3£mhwdﬂ6¥¢lbhayvayabﬁZeﬁlunggnﬁxaqdquexﬂhyI)cyclohexyl

(S)-2- quorohexanoatéraﬂﬁa#s(R ég (3-fluoro-4-hexyloxybenzoyloxy)phenyl]-

or Qaks:
Eg)fg-;:ﬂg:ghgxgggﬁéé gﬁgggy X%??h%?gl3o-§#g§§2ylox;§xﬁéoyloxy)phenyl]-
45(3éfiroro-ﬁ-he ¥i§%§ § ng%l %%nglﬁozgﬁgﬁﬁbﬁaggﬁﬁmg§&%yloxy)phenyl]—
{rane d- (2[4 (3T hapgre ghexy E@x Yol reo SE i DOt st ng oS sy
(S)-2- fluorohexaeaayaocyeaaae g luorohexanoate'e 1-
-fluor o- 4- octyloxybemzenEOEykp emyt fﬁﬁ&bﬂ F'el dyrﬁﬁ#benzoyloxy)phenyl]-
(S)-2-fluorohexaeshyd)cyclohexyl (S)y-2-fluorohexanoate;

trans-4-(2-(4-(3-fl usceng-ae 2+ b4y b3rzyd moednindedy]l-o xyblenzoyloxyh) phehyl ] -
(S)-2-fluor ohexaﬁ‘&&vg)CYclzhzxyl*(S) -2- fluorohexanoa;:j.

t 4-(2-[4-(3-flubkans (35302 Zpoyoxylohenyl]-
(Hg)anz £l l(.IOI’ gheiaﬁ&&# CYC].OEG YS) Zwmﬂtew il ehghyil

P e (3ﬁ%§§ §cYc1§Q§§§Y1fé§@§¥%§§§ro anoé@:FYbépﬁyW}eygpBhegyp]-

(S)-2-fluorohexa

trans-4- (2-[4- (SEEL?Q5QY§1§R§§§§$Eé§@gﬂ%§§ﬁ(éggﬁgﬁgiigfybgPﬁQV}8§¥P8H§Q¥FJ_

(S)-2-fluorohexa

trans-4-(2-[ 4- (2eghy959yg1§g§%;[ éégﬁgﬁﬁgﬁaﬁyﬁzkgmégocrbenzﬁgl x¥3P8ﬁ3¥§P-

(S)-2-fluorohexanoat erans-4-(2-[4-(3-bromo-4-dodecylo benzoyloxy) henylﬂ
trans- 4- (2- [ 4- (3echy 0y oyéd1 6RéeeY | )N ronexa halaxbf hyl)CyC ohexy
(S)-2-fluorohexanoat erans-4-(2-[{4-(2-cyano-4-dodecyloxybenzoyloxy)phenyl]-
trans- 4- ( 2- [ 4- ( 2ebhpibeye loklexyl ot/ barAlorohexanogite; et hyl)cycl ohexyl
(S) - 2-fl uor ohexanoat trans-4-(2-[4-(3-cyano-4-dodecyloxybenzoyloxy)phenyl]-
trans-4-(2-[4- (3e5hnhﬁcnckkhkxxn berfdposohexaaonites et hyl ) cycl ohexyl
(S)- 2- quorohexananéans -4-(2-[4-(2-chloro-4-dodecyloxybenzoyloxy)phenyl]-

e CYiC | .
{rans- 4. (2 gﬁegggﬁng e e e b b Sty 1-

cyc 'e) t
trans-4-(2-[4- (3¢ ba’és%%%%éﬁp%%}%&' GRREHaR025 ks ahul i syg) BheaL 1-
(S)-2-fluorohexag@rf£jcyclohexyl (R)-2- fluorohexanoat
trans- 4- (2-[ 4- (2 C €%£héL4k¥EmU Qﬁ%ﬁﬁ@?@%ﬁ}benzoyloxy)phenyl]-
ethyl)cyclohexyl (R) 2- fluorohexanoate.
trans-4-(2-[4-(2-cyano-4-dodecyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (R)-2-fluorohexanoate:
trans-4-(2-[4-(3-cyano-4-dodecyloxybenzoyloxy)phenyl]-
ethyl)cyclohexyl (R)-2-fluorohexanoate:;
trans-4-(2-[4-(4-[(S)-2-chloro-1-propyloxylbenzoyloxy)-
phenyllethyl)cyclohexyl (S)-2-fluorohexanoate:
' trans-4-(2-[4-(4-[(R)-2-chloro-1-propyloxylbenzoyloxy)-
- phenyl]ethyl)cyclohexyl (S)-2- fluorohexanoate;
trans-4-(2-[4-(4-[(S)-2-chloro-1l-propyloxy]lbenzoyloxy)-
phenyl]ethyl)cyclohexyl (R)-2-fluorohexanoate;
trans-4-(2-[4-(4-[(R)-2-chloro-1-propyloxylbenzoyloxy)-
phenyljethyl)cyclohexyl (R)-2-fluorohexanoate:



et hyl ) ¢cycl ohexyl (R)-2-fl uorohexanoat e:
trans-4-(2-[4-(3-chl oro-4-dodecyl oxybenzoyl oxy) phenyl ] - ethyl)cycl ohexyl
(R) - 2-fl uorohexanoat e;

trans-4-(2-[ 4-(2-brono-4- dodecyloxybenzoyloxy)phenyl]- et hyl ) cycl ohexyl
(R) - 2-fl uorohexanoat e:

trans-4-(2-[ 4- (3 br onp- 4- dodecyl oxybenzoyl oxy3 phenyl ] et hyl)cycl ohexyl
(R) - 2-fl uor ohexanoat e:

trans-4-(2-[ 4-( 2- cyarant-doddcylomebbnxybénzey binen]phenyl oy lohwxytiexy|
(R) - 2- f|uorohexd@jﬂayfluorohexanoate.

trans-4- (2-[ 4-(3- cyéﬂﬁuﬁbﬂodéciﬁoﬁ{b@ﬁ!b?ﬂé&&}?ﬁ%&@#ﬁnYk&?KHSQW%ﬂﬁhexy

R) - 2- f 1 uor ohex &S at fluorohexanoa

trans-4- (2-[4- (4 Scsm- r‘alf Fsgyiems%ﬁ%&?mwhem)cchOhexrl
phenyllethyl)cy at e:
trans4(2[4( éc?h

gﬁg?gﬁ ?ﬁ%?‘&’b%%enyl yeyclohexyl

h | ] et hyl
Frggg ]e(zy[zczc f ug&bg@gaéogeaﬁgiggg?%enz0 ?xggghenyl)cYclohexyl

phenyl ] ethyl)cyc oh%dn kUBeRPESRPPEAFOYloxy Jphenyl) cyclohexyl
trans-4- (2-[ 4- [ 49)R~-fAwltlhexahoptapyl oxy] benzoyl oxy) - -

phenyl ] et hyl ) cycl ohebrpins-R)-(2-Rubephyiaxpbérzoyloxy Bshenyl)cyclohexyl

t rans- 4- (4- [ 4- ndtShe@rifduosphexapp h&ﬁyl)cycloheX{ (S)-2- quorohexanoate
trans- 4- (4- [ 4- et hoxassod-dfy[ Aheayyleyrbemzoxioxys Fhﬁﬁﬂlkﬂﬂﬂigkﬂﬁy

trans-4-(4-[4-pr ZnE MoK S FGR ﬁen cl ohex - 2-f 1 uaor ghex noate
trans- 4- E4 [4 Eg;g{: ; ﬁfG 7 g %?% fﬁ*%&*&k L & hqr lﬁhﬁﬁ¥ ate;
YiQ

trans-4- (4- [4 p g #% %%EP 45 f| noat e:
trans-4-(4-[4- hqﬁp ? E T¥ E%ﬁ @*Q{ onﬁgk oat e;
trans-4-(4-[4-hep ka%%QeQZQX P4y g % f@é?g??gféig ate
trans-4-(4- 4-oqigylexy¢haszenkeyubreenyl )cyc ex Iuoro exanoate
trans-4- (4-[4-nonyl exphenacyhoxyl abasyy) exEbeneowl oxydpliery Ly IOMAGA! €;
trans-4-(4-[ 4- dgsyl-axghaozonbranppbenyk)py c{(OBExY 16499 ,- Zddnsirtdaxanoat e:
trans-4- (4-[ 4- undgssioxyhaneoyedxypl phsgyl ) cyseadexyl (S)-2-fl uor ohexanoat e;
trans-4-(4-[ 4- dodecykanybéﬁiéy[axﬁ}phemy49dsdﬁcﬁtnqybqnzoxldXHﬂnhﬂn&ﬂanoate,
m p. (C SB) 64ccypﬂan9xvﬂoﬁsgleglnqeqhetanQatqenw]p. (C-sc) 73°C,
cl.p. (S¢-1I) 148°
trans-4-(4-[3-chloro-4- dodecyloxybenzoyloxy]phenyl)-
cyclohexyl {(S)-2-fluorohexanoate, m.p. (c-sc) 50°C,
cl.p. (Sg-1) 138°C;
"~ trans-4-(4-[(3-bromo-4- dodecyloxyhenzoyloxy]phenyl)-
cyclohexyl (S)-2-fluorohexanoate, m.p. (C-sc) 56°c
cl.p. (Sg-1) 118°C;
trans-4-(4-[3-cyano-4-dodecyloxybenzoyloxy]phenyl)-
cyclohexyl (S)-2-fluorobenzoic acid:
trans-4-(4-[2,3-difluoro-4-methoxybenzoyloxylphenyl)-
: cyclohexyl (S)-2-fluorohexanoate;
S - trans-4-(4-[2,3-difluoro-4-ethoxybenzoyloxylphenyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(4-[2,3-difluoro-4-propyloxybenzoyloxyjphenyl)-
cyclohexyl (S)-2-fluorohexanoate: '
trans-4-(4-[2,3-difluoro-4-butyloxybenzoyloxy)phenyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(4-[2,3-difluoro-4-pentyloxybenzoyloxylphenyl)-
cyclohexyl (S)-2-fluorohexanoate;
trans-4-(4-[2,3-difluoro-4- hexyloxybenzoyloxy]phenyl)—
cyclohexyl (S)-2~fluorohexanoate;
trans-4-(4-[2,3-difluoro-4- heptyloxybenzoyloxy]phenyl)-
cyclohexyl (R) 2-~fluorohexanoate, m.p. (c-sc) 82°C,
transition (Sg-Sp) 93°C, transition (Sp-Ch)
140°C, cl.p. (Ch~1I) 151°C;
trans-4-(4-[2.3-d1£luoto-4—octyloxybenzoyloxy]phenyl)—



trans-4-(4-[3-fl uoro-4-dodecyl oxybenzoyl oxy] phenyl ) - cycl ohexyl
(S)-2-fluorohexanoate. mp. [err] 73C, cl.p. [err] 148C
trans- 4- (4-[ 3-chl or o- 4- dodecyl oxybenzoyl oxy] phenyl ) - cycl ohexyl
(S)-2-fluorohexanoate. mp. [err] 50C, cl.p. [err] 138C,
trans- 4- (4-(3-brono-4-dodecyl oxybenzoyl oxy] phenyl ) - cycl ohexyl
(S)-2-fluorohexanoate, mp. [err] 56C. cl.p. £rr] 118C
trans- 4- (4-[ 3- cyano- 4- dodecyl oxybenzoyl oxy] phenyl ) - cyclohexyl

(S)-2-fluorobenzeyelatestyl (S)-2-fluorohexanoate, m.p. (C-Sg) 77°C,
trans-4-(4-[2, 3- drbhedrdod- (BELSXY beTvOy | te@fgitivg ) csgqou)ghexyl
(S)-2-fluorohexanaare, tlaps- aeb41I21§Bﬁbiluoro 4- et hoxybenzoyl oxy] phenyl ) -
cycl ohexyl (S)-2-fl uSranexanbstE2,.3-difluoro-4-nonyloxybenzoyloxy]phenyl)-
trans-4-(4-[2, 3- §¥clabesyl- (R} &Ww hmw)-(%ﬁcl)oﬁsxszl.

(S)-2- fIuorohexag:gpgltégnp(SC' Ai 7°C, transition (Sp-Ch
t 4-(4-12,3 4Pp D q h I | ohex
(g?ng f|ﬁorghexanoag orns ?SgT %“%%%{ﬁgggQﬁlﬁgﬂ" 3&ybe¥goglgx¥]phenyl)-

trans-4- (4-[2, 3- §¥€ Qgﬁ?’n %%éiiﬂﬁwmﬁ%n B2, §§|’oﬁéx9r

(S)-2- fluorohexag ? ; 148°
{rans-4- (4-[2, 3-d1'1) ypafe 2 DekIl DIYLETE fﬁﬂfBQHJHHﬁE@§h0t9$%hQB?i%ky]-

(S)-2-fluorohexaphghfl)cyclohexyl (S)-2-fluorohexanoate, m.p. (C-S
trans-4-(4-[2, 3-debtyotpads ey | esglsyy oyl <y ey (s -qychqhwy?

(B) - 2-fl uorohexanoat erafisPa- (€13, 3Iﬁﬂddma[-wdd]ec91€xybéﬁl6ylbﬁg][-err]
140C. cl.p. (Ch-phe&Bliryclohexyl (S)-2-fluorohexanoate, m.p. (C-Sg)
trans-4- (4-[2, 3- @3PCuot bads btign ob§h i moyans:] wilsmyl XSa-1)- 133°C.cyclohexyl

(S)-2- fIuorohexanoatéran$§f€4§ﬁﬁg iﬁﬂjkaQﬂﬂﬁﬂﬂmﬂt oxybengogloxyinbenybh-
Merr] 143C. cl cyf \'d E )-2-fluoro- methy pentanoate.

R e

(R) - 2-fl uorohexan
Urans-4-(4-[ 2. 3- O 1T 55 g 2 SEEV D)9 P OBLO ML IAES pe"téggggﬁeighgn ayL)-

# T §§bﬁ_
[err] [err] cl. pcyé ﬁz y%i g
(S)-2-fl uorohexaepai@neﬁp (29 )JzZ-Qlsz@l%'-we%
[err] 147C, cl. (Chrans{i®r(4-r2,3-aifluoro-4- pentyloxybenzo loxy]Fhenyl)—
trans-4-(4-[2. 3- dyéiomnxym~¢zsuxsd4zqﬂxuumvﬂamﬁ¢hhyubenxhhe;e phexy
(S)-2-fl uorohexanoat erams-pi- (117, 3FA £ lucansidt-hexylexybenebypoxy phényl) -
trans-4-(4- [2,3cuciohexyl A 2foRflH 2 flvorood-methy lpeatanpaget ohexyl
(S) 2-f 1 uor ohexanoat €¥r#R$-44(4[j2.3-difluoro-4-heptyloxybenzoyloxylphenyl)-
) cyclohexyl 2S,3S)-2-fluoro-3-methylpentanoate;
~ trans-4-(4-[2,3-difluoro-4-octyloxybenzoyloxylphenyl)-
cyclohexyl (2S,3S)-2-fluoro-3-methylpentanoate;
trans-4-(4-[2,3-difluoro-4-nonyloxybenzoyloxylphenyl)-
cyclohexyl (2S,3S8)-2-fluoro-3-methylpentanoate;
trans-4-(4-[2,3-difluoro-4-decyloxybenzoyloxylphenyl)-
cyclohexyl (2S,3S)-2-fluoro-3-methylpentanoate; ,
trans-4-(4-[2,3-difluoro-4-undecyloxybenzoyloxy]lphenyl)-
cyclohexyl (2S.,3S)-2-fluoro-3-methylpentanocate;
trans-4-(4-[2,3-difluoro-4-dodecyloxybenzoyloxy]phenyl)-
cyclohexyl (2S,3S)-2-fluoro-3-methylpentanoate;
trans-4-[ (4- [4-methoxybenzoyloxy]phenoxy)methyl]cyclo—
hexyl (S)-2-fluorohexanoate;
trans-4-[(4-[4- ethoxybenzoyloxy]phenoxy)methyl]cyclo-
hexyl (S)-2-fluorohexanoate:;
. trans-4-[(4-[4-propyloxybenzoyloxylphenoxy)methyllcyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-[(4-[4-butyloxybenzoyloxy]lphenoxy)methyl]jcyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-[(4-[4-pentyloxybenzoyloxylphenoxy)methyl]cyclo-
hexyl (S)-2-fluorohexanoate;
trans-4-[(4-[4-hexyloxybenzoyloxy)phenoxy)methyl]lcyclo-
hexyl (S)-2-fluorohexanoate:;



[err] transition [err] 74C, cl.p. [err] 147C
-trans-4-(4-[2.3-di fluoro-4-net hoxybenzoyl oxy] phenyl )- cycl ohexyl

(2S, 3S) - 2-fl uor o- 3- net hyl pent anoat e;

trans-4-(4-[2, 3-di fl uoro-4-et hoxybenzoyl oxy] phenyl ) - cycl ohexyl

(2S, 3S)-2-fl uoro-3-net hyl pent anoat e;

trans-4- (4-[2, 3-'di f| uor o- 4- propyl oxybenzoyl 8sy}phenyl )- cycl ohexyl

(2S, 3S) - 2-fl uoro- 3- et hyl pent anoat e;

trans-4-(4-[2, 3-di fnmar%-tblwlflokyméﬂwmepnényvﬂphepexxsﬂe&wyncyclo-
(2S,3S)-2-fl uor%e’s&he@rg
trans-4-(4-[2.3-dif 44'§s[ént E{g ﬁ{é’?ﬁ&fﬁﬂyﬂ&ﬁ}??e“%g?'B‘F\%'}X/’r3°Y°1°'
(2S, 39) - 2- f1 uords _
trans- 4- ( 4- [2 é%g 4- gloxipgnzfxﬁgﬁyp?henoxygﬂetgxl]cyclo
(2S,39)-2-fluoro- -{égﬁéﬂ a2pa eyclo-
trans-4-(4-2, ngf1 ey ”*Eraaé%éﬁ%a Gacasl oxy] pheny Ty eyEl Shexy o
(2S, 39)-2-fl uoro- 3- f&ﬁ Jpqqmaﬁqahﬁdecyloxybenzoyloxy]phenoxy)methyl]—
trans-4- (4-[ 2, 3egkIdhenyl 4-S0c2yfdapronhesanoaykphenyl ) - cycl ohexyl

(2S, 3S) - 2-f | uor o- 3-tmnsHpd(4a{axdedecydoxybenzoyloxy Jphenoxy)methyl ] -
(4-[ 2, 3-di f | uorerclohmxitloxBlezzEnoxphexanghre:cycl ohexyl

(2S, 3S) - 2-fl uor o- 3- #ﬁa’tﬂfﬁrl‘lp'dr(t‘lar[éaﬁéuoro-‘i ~dodecyloxybenzoyloxy]phenoxy)-

trans-4-(4- [3O?$Hi“' 4 lé ggggagpgggggﬂgﬁg ﬁénngioxyfghenoxy)~_
ek (| rxar gi SEaU2GEEERTIR0RN0 oy rued ety -

trans-4-(4- [2

(2S,39)-2- quor sth O#s§.2_fluorohexanpate
trans-4-(4-(2,3- d 1 Qd¢ayleandeazay e&yiaﬁwx&ioywﬁ}pﬁ%ﬂéxy)-
2S5, 3S) - 2- f | uore thy Efdpd 10Mex§10369 - 2-f luorohexanoate:;

trans-4-[(4-[4- ”Ethn%uhﬂnZQXMOXY]BhGﬁQXMbWBLhyhbcnck?behedyloxy]phenoxy)—
(S) - 2-f1 uor ohexmanistledcyclohexyl (S)-2-fluorohexanoate;

trans- 4-[ (4-[ 4- et hdxaamsrA\[(8xfRpReddfiposoh¢l pthokpbeheayloxylphenoxy) -
(S) - 2- f| uor ohexeatdtldcyclohexyl (S)-2- iluorohexanoate, b . :

t 4-1(4-[ 4- ansyredfdylle ASAURYPAL BEPPY}EXPDenzRYIOXY ]~
(g?ng f|LgroLeﬂghgg;g)methyl]cycé%igxyl (gg 2-f ugr%hexanoatg.

trans-4-[ (4-[4-Qut éniqgré£¥ggﬁéﬁ§%¥§ﬁegh?ﬁt!%&ﬁ&beﬂéﬁy¥?xY3-

(S)-2-fluorohe cyclohexy exanoa

R G St A T

(S)-2- f|U0r0he ns- 1£1uo o-4-hexyloxybenzoyloxy]-
rane. 41 (4] 4 g ansiane 'c%xﬁaﬁswx YebDyRho¥6hexansava;
() -2- f1 uor ohexanoairgns-4-1(4412,.3-difluoro-4- heﬁtyloxybenzoyloxy]-
trans- 4- [ (4-[ 4-pratiofypaeteyaqekeivheign0xs) tL PYhb eyRbRanbLKe ]
(S)-2-fluorohexanoairans-4-f(4-[2,3-difluoro-4-octyloxybenzoyloxy]-
trans-4-[ (4-[ 4-pendxydpiechydjcyclppeeydxypree2hflioychexaheaye:
(S)-2-fluorohexanodir@ans-4-[(4-[2,3-difluoro-4- nonyloxybenzoyloxy]—

t 4- [ (4- [ A-BhenaxdymedhydJcygy pBREMX ¢ PleBhil 9 ehexaneate
&(g?ng fIBgrohexan &g&% [(% [Z}gpd1f1§g§o 4- gegy oxybenzoyloxy]-

trans-4-[ (4- [4-Rﬂﬁ5@§§%£ﬁ§9¥§ﬂF¥§9§B§§¥§uﬁi ghgigegeg§:;g:::§§10xy]—

. phenoxy)methyl]cyclohexyl (S)-2-fluorohexanoate;
trans-4-[(4-[2,3-difluoro-4-dodecyloxybenzoyloxy]-
phenoxy)nethyl]cyclohexyl (S)-2-fluorohexanoate.

Example 4

0.23 g of (S)-2-fluorohexanoic acid (S-a-fluoro-
caproic acid), 0.24 g of trans-4-(4-[(trans-4-hydroxy-
cyclohexyl)methoxylplienyl)cyclohexanol, 0.29 g of
N.N'-dicyclohexylcarbodiimide, 0.02 g of 4-(dimethyl-
am1no)pyr1d1ne and 20 ml of dichloromethane were reacted
in an analogous manner to Example l. This gave 0.2 g of



hexyl (S)-2-fluorohexanoate; '
trans-4-[ (4-[4-undecyl oxybenzoyl oxy] phenoxy) met hyl ] - cycl ohexyl
(S)-2-fluorohexanoate: trans-4-]|

(4-[ 4- dodecyl oxybenzoyl oxy] phenoxy) net hyl ] - cycl ohexyl
(S)-2-fluorohexanoate; trans-4-[

(4-[ 3-fl uor o- 4- dodecyl bxybenzoyl oxy] phenoxy) - 3gethyl]cyclohexyl
(S)-2-fl uorohexanoat e; -

trans-4-[ (4--[ 3- Gl {04 @ogqeyhnaxyRepesyL ?Xfiﬁ%¥3ﬁ@§9nof¥gfpdéfﬁ@ﬂﬂﬂ¥?ﬁﬁ—

(S)-2-fl uor ohexanaly i}phenyl)cyclohex 1 (S)-2-fluorohexanoate; m.
trans-4-{(4-[3-brausy- waemzwl‘:owmﬂﬁwwd @p.t@ylds,y-d)ohexyl
(S)-2-fl uorohexammtgrec.trans-4-[ (4-

[ 3- cyano- 4- dodecyl oxybenzoyl oxy] phenoxy) - net hyl ] cycl ohexyl
(S)-2-fluorohexanoat &he trans-4-(4-[(trans-4-hydroxycyclohexyl)methoxy]-
trans-4-[(4-[2, 3-mefunldmc40mnmyzbuneéymx‘yl}tpmm@ng rma el Jady sashexyl
(S)-2-f1 uor ohexarRfRRared as follows

trans-4-[(4-[ 2, 3- dlfluoro 4- et hgx benzo oxyhghenox thyl]c clohexyl
(S)-2- quorohexaiE?t e4°F oxyc xY ¥ oxy]
phenoxy) net hyl ] ¢ é tbo ate a q?g ﬁ of ] I
b 2@%/ g 3 1aaysl ohexy
a dEdd e

trans-4-[ (4-]2. 3Aﬁ p rd
. 6h‘h P Mto

(S)-2- quorohexaEEj:gsﬁe,cj E E EE
phenoxy) net hyl | cygle@eanla EHOER #'with 50 ml of d1chlo:o—
trans-4-[(4-(2, 3nbithaner @a@nhumboxrhenemﬁwd -0 IRFEA \pHERE B [Wenec hiaizhed

(S)-2-fl uorohexalﬂi&tﬂﬁhatmnsdéibd(évéi maghds Lum cmﬂmwtq.l e erad) landy | -
phenoxy)nethyl]cgghﬂeunphtaBécﬁnﬁéub;gheﬁ;:%?&exes1due wa;ﬁ§§§5ﬁ1ed :iﬁa |
tx.ans- 4- [ (4-[ 2, 3-chiromasograpdyt progibiez g@m@g agefiadieexy
(S)-2- quorohexadd@ﬂe 5¢AdnsThip(gaye B.Qi9

phenoxy)nethyI]C)‘n'(YIc @ﬁfwlé5?tE°FY&BF%ﬁ%&bﬁKﬁ&Qﬁexan°n

trans-4-[(4-[2, 3- qu%ro |Of genzoy net cl hexyl
(S)-2- quorohexa E 3 ﬁgiﬁﬁg £§<
phenoxy)nethyl]c %%X ﬂQFQ Q§ ther were reacted in an
trans-4-[(4- [2 3a lall QQEQ‘ ?CY O%Qﬁ The crude product was
phenoxy) net hyl ] cyairgtden! bz h@cfn H@f@bﬂfﬁwtﬁl nFe e i th 43 ch1Pro-
(S)-2-fluorohexameithane/setRaholr [vblore:1 raprvie @aweﬂ)o A 2! o drans-4-
trans-4-(4-[ (trang4d{lirdansy4-nyakokpayt ) ot Ho)medrowy Jpheryinyldhexandy .
g of N, N -dicycl ohexyl carbodiimde. 0.02 g of 4-(dinethyl- am no)pyridine
and 20 m of dichl or Givet fakdowéng cempownids ncam benakagifisc turedrin @rbExanpl e
1.7 This gave 0.2agadpgous- mgpner:

. trans-4-(4-[(trans-4-[(S)-2-Fluoropropanoyloxylcyclo-
hexyl)methoxy]lphenyl)cyclohexyl (S)-2-fluoropropanoate;
trans-4-(4-[(trans-4-[(S)-2-fluorobutanoyloxylcyclo-
hexyl)methoxylphenyl)cyclohexyl (S)-2-fluorobutanoate;
trans-4-(4-[(trans-4-[(S)-2~-fluoropentanoyloxylcyclo-
hexyl)methoxy]lphenyl)cyclohexyl (S)-2-fluoropentancate;
trans-4-(4-[{(trans-4-[(S)-2-fluoroheptanoyloxy]cyclo-
hexyl)methoxy]phenyl)cyclohexyl (S)-2-fluoroheptanoate:
: trans-4-(4-[(trans-4-[(S)-2-fluorooctanoyloxyjlcyclo-
hexyl)methoxy]phenyl)cyclohexyl (S)-2-fluorooctanoate:
trans-4-(4-[(trans-4-[(S)-2~-fluorononanoyloxyjcyclo-
hexyl)methoxy]lphenyl)cyclohexyl (S)-2-fluorononanoate:
trans-4-(4-[(trans-4-[(S)-2-fluorodecanoyloxylcyclo-
hexyl)methoxylphenyl)cyclohexyl (S)-2-fluorodecanoate:
" trans-4-(4-[(trans-4-[(R)-2-fluoropropanoyloxylcyclo-
hexyl )methoxylphenyl)cyclohexyl (R)-2-fluoropropanoate;
- trans-4-(4-[(trans-4-[(R)-2-fluorobutanoyloxyjcyclo-
hexyl)methoxy]phenyl)cyclohexyl (R)-2-fluorobutanoate;
trans-4-(4-[(ttans-4-[(R)-2-fluoropentanoyloxylcyclo-
‘hexyl)methoxylphenyl)cyclohexyl (R)-2-fluoropentanoate;



trans-4-(4-[(trans-4-[(S)-2-fluorohexanoyl oxy] cycl ohexyl) -
nethoxy]phenyl)cyclohexyl (S)-2-fluorohexanoate: mp. (CS) < [err]
transition [err] «cl.p. [err] [err] The

trans-4- (4-[ (trans-4-hydroxycycl ohexyl ) nmet hoxy] - phenyl)cycl ohexanol used
as the starting material was prepared as follows: (a) A mxture of 1.0 g of
4- (4- hydr oxyphenyl ) cycl o- hexanone, 1.4 g of3¢ _
(trans-4-hydroxycycl ohexyl ) net hyl tosylate, 1.5 g of potassium carbonate
and 60 nl of absol utealBLl a008cf (BsahE4 O RYLGEIT 1rove xaioyd odieyclo-
Subsequently, thexgd9ohedhofgipheny)ocyelchemitl (RN-26-filuox oh@ixanoate ;
extracted three ti nesanstAa-58- fi{ t pdnsh 4-h (R )o-24fdnvanohepdanoyloxy J€yelo-
conbi ned or gani bepirdjduethexy]phehrl) eyclohexywl  (Ri-i2=¢ lnogohepganoate:

sul phat e, flltered &ﬁén§uéséQUéhF¥ n%xﬁni&ﬁ}1ﬁ1§}“°Hﬂ9qgﬁﬂqu9“wd§YﬁGPrf|ed

gy chronatograpggxg )EPFPeay evy _4_ (R @%orjggnanqu%xgggggi)_ Thi s
cycl ohexyl ) met h ﬁfségﬁ %% uoronggingzte.

4= (4- (t 4- }5 .
o uubzfzﬁydrﬁgng@g@” ot

bp% ?ﬁo&Zﬁ@yclo-
reacted in an anekygqyﬁeﬂynmgfhyp) 4;
purified by chronat egaaphy- 02- pa (cﬂan§ﬂ4mm n@bumahbque&vqbbaneL
(vol. 19:1). ThhexgayphénPl])gthfl)eyebokexyl (S)-2-fluorobutanoate;

-(4-[ (trans-4- hydr oxyansi8ehézyl § vttt hans H{s)-2x\fdlvorepentianoylexydicyolorg
conpounds can baeuumubhennlédthnlhwye&nﬁ&xxikiSﬁﬁﬂ%ﬂiuoropentanoate,

trans-4- (4-[ (trans- 8rpnsy42(& [or Opr 2c\fdiugrohexanoyloxy]lcyclo-

hexyl)nethoxy]pHéKYﬂ)E?QPﬁH&%QﬁY¥E%m§ shexy 3n§ép@rohexanoate.

Nt ans- 4- (4- ns- BE ﬁ orohegta:oyloiy]cyclo-
Y 2. oroheptanoate;

hexyl)nethoxy]p &ﬁy %92_ g%;g%u t'ooctanoyloxylcyclo-

trans-4-(4-[(trgg § % I uorooctanoate;
hexyl)nethoxy]pﬁen§ iE Fﬁ% gggg XdrBnonanoyloxy]eyclo-
trans-4-(4-[(trgagyt )Q%QfQuorononanoate. '
hexyl)nEthoxy]phenyﬁ MQLQ ?Z¥t4 éﬁréhéJ4“F6§¥ﬂ3ﬁiﬂQ%&%decanoyloxy]cyclo-
trans-4-(4-[ (trnegy?d)phényPiéthpl pored Boresydx WsOy-@-Fluorodecanoate;

hexyl ) met hoxy] phenytiagstodhetyang-S -1 [ (8- fllarvaaiperopanoyloxyjbicyclo-
trans-4-(4-[(trbhexyd;[(S)- 2- quorononanoonxy]cycIo-

hexyl ) met hoxy] phenyt¥anetdhekgang-3 - :ﬁ#ﬂﬁﬁﬁﬂﬂﬁﬁiﬂﬂ&ﬂhﬂtanoYloxY]b10Y310—

trans-4- (4-[(trBA¥YRI[(S)- 2- quorodecano ]cyclo-
_hexyl ) et hoxy] p enﬁ FRYE! bneS5ANE-S SA X (o efclmaep@ntanovloxvlblcvclo-
Yrans- 4- (4-1(traf

R) 2- flLﬁ% % ia éanoyloxy]blcyclo
hexyl ) met hoxy] p %@% ;{ﬁ% %:ﬂ (ig’% %ﬁ' : -
trans-4-(4- [(tr%ﬁgy ? b ra ) (5-5) 18.8°C, cl.p.
hexyl ) met hoxy] pheny }f¥ néF§ :%fﬂd#%rQb l%gg%h%ptanoyloxy]blcylo—
trans-4-(4-[(trpegy uoropentanoy ox cycl o-

;heXy|)nEthOXY]thHYtEQHQlOPGKNSnéfﬁ*JﬁﬂﬂGﬂyﬂﬂmiﬂh%&Q%EQanoyloxy]b1cyclo—
hexyl;
trans-4, trans-4'-di[(S)-2-fluorononanoyloxylbicyclo-
hexyl;
trans-4, trans-4'-di[(S)-2-fluorodecanoyloxylbicyclo-
hexyl; .
trans-4, trans-4'-di[(R)-2-fluoropropanoyloxylbicyclo-
hexyl;
trans-4, trans-4'-di[(R)-2-fluorobutanoyloxylbicyclo-
hexyl; )
trans-4, trans-4'-di[(R)-2-fluoropentanoyloxyl}bicyclo-
hexyl:; )
trans-4, trans-4'-di[(R)-2-fluorohexanoyloxylbicyclo-
hexyl:
trans-4, trans-4'-di[(R)-2-fluoroheptanoyloxylbicyclo-
hexyl: _



- 36 - trans-4-(4-[(trans-4-[(R)-2-fl uorobexanoyl oxy] cycl o-
hexyl ) met hoxy] phenyl ) cycl ohexyl (R)-2-fl uorohexanoat e:
trans-4-(4-[(trans-4-[(R)-2-fl uoroheptanoyl oxy] cycl o-

hexyl ) met hoxy] phenyl ) cycl ohexyl (R)-2-fluoroheptanoate:
trans-4-(4-[(trans-4-[(R)-2-fluorooctanoyl oxy] cycl o-

hexyl ) met hoxy] phenyl ) ¢ycl ohexyl (R)-2-fluorogctanoate; .
trans-4-(4-[(trans-4-[(R)-2- quorononanoonxg?cyclo- :

h | th h 1 2-afs |
tre)a%s) Ze( 40?3(/% Pa;g Qxﬁ’r% qi}e ng(rs? eCgﬁgyﬁgoQOQi‘HPQBgctanoyloxﬂb1cyclo-

hexyl)nethoxy]pheny Faifd AN e tHans @)~ %i&(RQLQdEQEBQBESnanoyloxy]bzcyclo-

trans-.4-(2-[4- (héxys .4 ((S) 2-fl uor opr opanoyl oxy] cycl o-

hexyl ) phenyl ] et hyl ) Clyxﬂridmy|tz@Sb——Z—'ﬁH&Qr(Rpr-Qpnm{iai:edecanoyloxy]blcyclo-

trans-4-(2-[4-(thexplA-[ (S)-2-f1 uor obut anoyl oxy] cycl o-

hexyl ) phenyl ] et hyl ) dycl-diisytir ans)-42{f(Sle2eflnanoprrepanoyloxylcyclohexyl) -
trans-4-(2-[4- (thengened (S)-2-f| uoropent angyl oxy L cl o-

hexyl ) phenyl ] et hyl -dﬁé&wra(ns-)t-ﬂﬁl)uarsieﬁfa Bgée?YlelcYc“hexYl)-

hes: ) ooyt e hud et HRGrane LIRS ACHAREKBRY Bt Shov 1oy Ieyeronexyr) -

trans-4-(2-[4- tran U re n
hexyl)ph(enyl[]eg st ’(bfmlg)(ﬁ%a@)q ek ?ogégtggﬁlég%‘%gxluﬂ°Y°1°hexyl"
teans- 4- (2- [ 4- (transy 4 Hi®(t#ansLarqqeh2o¥h a5¥bEEpt 8noyloxy Jeyclohexyl )~
hexyl ) phenyl ] et hyydnZagd ;ohexyl (S)-2-fl uorooct anoat e:
trans-4-(2-[4-(transtA4-JHis)(t2ahsua-grisnagofiasyboycaneyloxylcyclohexyl)-
hexyl ) phenyl ] et hy¢nzepeEohexyl (S)-2-fluorononanoat e;

trans- 4- (2- [ 4- (t r ansk.A-hig)(t2ansudr-ddEdaRof lunypoyoaooyloxylcyclohexyl)-
hexyl ) phenyl ] et HB&n :©ohexyl (S)-2-fluorodecanoate: trans-4,

trans-4' -di[(S)-2-fl mﬁdﬁawréxﬂsocﬁc\f6u°ﬁe§9Fan9¥h%¥h0Yﬂ%w>-
-di[(S)-2-fluor 7l OX Io-

AN TS yt'% ¢>§§]‘5FB hol (RiR3r e 1ypnpRropanoyLoxy)-

trans-4'-di[(S)- S | @- y _
transition (S-S) 2‘[(’Ea]rorﬂc_, en‘; SH‘Z}{S 8 ngi & fﬁgroﬁ&iiﬂo}ﬁ{{}]
trans-4'-di[(S)-2-Tljign Q%Btinq¥59§¥kbhﬁ¥|9 [E§¥¥ﬁ fiﬁaﬁépéntanoyloxy]-
trans-4'-di[(S) - Jﬂduyggqqm@agg hexy] bi cycl o- "hexyl; trans-4
trans-4'-di[(S)- -fIzuﬁmumaaaquLkakbtﬁueLQ [hsxytyflﬁﬁﬂshéxanoyloxy]—
trans-4'-di[ (S) -cGdlanexydodanaghexy] bi cycl o- hexyl; trans-4.
trans-4'-di[(R)-2-fla+dlumpropandybis(tbangetof (5)~2-fluoroheptanoyloxy]-
cyclohexyl)benzene;
2-fluoro-1l,4-bis(trans-4-[(S)-2-fluorooctanoyloxy]-
cyclohexyl)benzene;
2-fluoro-1,4-bis(trans-4-[(S)-2-fluorononanoyloxy]l-
cyclohexyl)benzene;
2-fluoro-1l,4-bis(trans-4-[(S)-2-fluorodecanoyloxy]-
. cyclohexyl)benzene;
>~ 2-chloro-1,4-bis(trans-4-[(S)-2-fluoropropanoyloxy]-
cyclohexyl)benzene;
2-chloro-1l,4-bis(trans-4-[(S)-2-fluorobutanoyloxyl-
cyclohexyl)benzene; .
2-chloro-1,4-bis(trans-4-{(S)-2-fluoropentanoyloxy]-
-cyclohexyl)benzene;
2-chloro-1,4-bis(trans-4-[(S)-2-fluorohexanoyloxy]-
cyclohexyl)benzene;
2-chloro-1,4-bis(trans-4-[(S)-2- fluoroheptanoyloxy]-
cyclohexyl)benzene;
2-chloro-1,4-bis(trans-4-[(S)-2-fluorooctanoyloxyl]-
cyclohexyl)benzene;
2-chloro-1,4-bis(trans-4-[(S)-2-fluorononanoyloxy]-
cyclohexyl)benzene;
2-chloro-1.,4-bis(trans-4-[(S)-2-fluorodecanoyloxy]-

Ho e

?.‘>°<:r?‘“‘



hexyl: trans-4. trans-4 -di[(R)-2-fluorobutanoyl oxy]bi cycl o- hexyl:
trans-4, trans-4'-di[(R)-2-fluoropentanoyl oxy]bi cycl o- hexyl: trans-4,
trans-4'-di [ (R)-2-fl uorohexanoyl oxy] bi cycl o- hexyl: trans-4, trans-4'-di]|
(R) - 2-fl uor ohept anoyl oxy] bi cycl o- hexyl : - 37 - trans-4.
trans-4'-di [ (R)-2-fl uorooctanoyl oxy] bi cycl o- hexyl: trans-4,
trans-4'-di [ (R)-2-fl uorononanoyl oxy] bi cycl a- ggexyl; trans-4
trans-4'-di [ (R)-2-fl uorodecanoyl oxy] bi cycl o- hexyl:
1, 4-bi s(trans-4- pyeaeﬁetYlmbenzenmanoyloxy]cyclohexyl) benzene:
s(trans-4-[(S 22b¥¢man¥iﬁnhwﬁﬁnniqa1gnﬂ«ﬁﬁeﬂyﬁﬂnowenzenénoyloxy]—
s(trans- 4- F¥E$°Qe¥¥lkﬁQﬂiﬁﬂQﬁu)l oxylcyclohexyl - benzene
s(trans- 4- &rdi (egyitruosohutasoyloxy]-

irens Eg 3 ‘*wa R Yogbierson-
e L2 bg g;{zg@yq Cy;@e;éy:f) nol§AEgIBoy1oxy-
H’f agsp, f A '

oro-1, 4-bi 1é’(ctrsz(ifs‘lﬁ&rﬁlé)0->2\L]t‘1u%¥6£@§%)£5%i’6£§?

oro-1.4- bISéyéﬁﬂﬁeﬁyiiﬁﬁné@ d:uor obut anoyl oxy] - cycl ohexyl ) benzene;

or o- 1. 4- bi s(tr apsbFomndJ) -L-His(¥rapisaqs)oyfluoyobebanyy) bgprene;
or o- 1, 4- bi séycrobexy] Y@nzerd uor ohexanoyl oxy] - cycl ohexyl ) benzene:

oro-1. 4- bls(traasbﬂo Q{Qr{PHﬂaknninqﬁﬁﬁﬁiﬂ)eﬂyﬁluoyohohenyY}bnmlene:
oro-1. 4- b|5€¥¢hﬂ%eﬂ¥ nzengiuor ooct anoyl oxy] - _cycl ohexyl ) benzene:
oro-1.4-bis fﬁﬁexy n%?hﬂﬁﬁﬁﬁiﬂﬁnﬁﬂiﬂsd fluorodecanoyloxy]-

H
™
=

PRRRPPRR
-h-b-h-h-h-b-

- bi
- bi
- bi
- bi
- bi
bi
u
u
u
u
u
u
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nzene:;
Z—cyano 1 4-big(trans-4-[(S)-2-fluoropropanoyloxyl-
cyclohexyl)benzene;
2-cyano-l,4-bis(trans-4-[(S)-2-fluorobutanoyloxy]-
cyclohexyl)benzene:
2-cyano-1,4-bis(trans-4-[(S)-2-fluoropentanoyloxyl-
cyclohexyl)benzene;
2-cyano-1,4-bis(trans-4-[(S)-2-fluorohexanoyloxyl-
cyclohexyl)benzene;
2-cyano-1,4-bis(trans-4-[(S)-2-fluoroheptanoyloxy]-
cyclohexyl)benzene;
2-cyano-l,4-bis(trans-4-[(S)-2-fluorooctanoyloxy]-
cyclohexyl)benzene;
2-cyano-1,4-bis(trans-4-[(S)-2- fluorononanoyloxy]-
cyclohexyl)benzene:
Ny 2-cyano-1l,4-bis(trans-4-{(S)-2- fluorodecanoyloxy]—
cyclohexyl)benzene;
1,4-bis(trans-4-[(R)-2- f1uoropropanoyloxy]cyclohexyl)-
benzene;
1l,4-bis(trans-4-[(R)-2-fluorobutanoyloxyj]cyclohexyl)-
benzene;
. l,4-bis(trans-4-[(R)-2- fluoropentanoyloxy]cyclohexyl)-
L benzene;
l.4-bis(trans-4-[(R)-2-fluorohexanoyloxylcyclohexyl)-

benzene;
' l,4-bis(trans-4-[(R)-2-fluoroheptanoyloxylcyclohexyl)-
benzene: _

1l,4-bis(trans-4-[(R)-2-fluorooctanoyloxylcyclohexyl)-
benzene;

l,4-bis(trans-4-[(R)-2- fluorononanoyloxy]cyclohexyl)—
benzene:

1l,4- b1s(ttans 4-[(R)-2~- fluorodecanoyloxy]cyclohexyl)-
benzene;

1,4-bis[(trans-4-[(S)-2~ fluo:opropanoyloxy]cyclohexyl)-
methoxy lbenzene;

l,4-bis[(trans-4-[(S)-2- fluorobutanoyloxy]cyclohexyl)-
methoxylbenzene;



cycl ohexyl ) benzene:
cycl ohexyl ) benzene:
cycl ohéxyl ) benzene;
cycl ohexyl ) benzene:
cycl ohexyl ) benzene:
cycl ohexyl ) benzene:
cycl ohexyl ) benzene;

cycl ohexyl ) benzene;

2-fluoro-1. 4-bi
2-chl oro-1. 4- bi
2-chloro-1.4-b
2-chl oro-1. 4- bi
2-chloro-1.4-b
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2- brono-1, 4- bi s( ty
2-brono- 1, 4- bi s(trang.,4-biS(2raheoaonesprpyE DUyt od €yaheyEowy ) Oy Watiexyl ) -
2- brono- 1, 4- bi s( tmrectrhoxedrIbeBeenef;| uor odecanoyl oxy] - cycl ohexyl ) benzene:
2-cyano- 1, 4- bi s(t r ans-.4-bis{{(2rahaetep(Bpaoflwosdprepaneiloxy )drsiahaxyl)-
2- cyano- 1, 4- bi s( metihoxy)beggenet| uor obut anoyl oxy] cIohexyI}benzene'
2-cyano- 1. 4- bls(tran§~4= g&;ggﬂpﬁoﬂobéﬂla%o?l%&&?bué§%9¥%ﬁﬂ&'9¥R%9ﬂﬁﬁ¥1)‘
2-cyano-1, 4- bi s(t sflu a cycl ohex be
2- cyano- 1, 4- bls(tr%%v i ggi(f FPHO?OE&%? ﬁ g &gépenéﬁno;f%Q&fcyé?%ietyl)—
- ‘ 1,4- b1s[(trans 4-[(R)-2- fluorohexanoyloxy]cyclohexyl)-
methoxylbenzene;
l,4-bis[(trans-4-[(R)-2-fluoroheptanoyloxylcyclohexyl)-
methoxy]lbenzene;
l,4-bis[(trans-4-[(R)-2- fluorooctanoyloxy]cyclohexyl)—
methoxylbenzene;
l,4-bis[(trans-4-[(R)-2- fluorononanoyloxy]cyclohexyl)—
methoxylbenzene;
l.4-bis[(trans-4-[(R)-2-fluorodecanoyloxy]cyclohexyl)-
nethoxylbenzene;

2-fluoro-1,4-bis[(trans-4- [(S) 2- fluorohexanoyloxy]—
cyclohexyl)methoxylbenzene;
2-chloro-1,4-bis[(trans-4-[(S)-2-fluorohexanoyloxy]-
N cyclohexyl)methoxylbenzene:
2-bromo-1,4-bis[(trans-4-[(S)-2-fluorohexanoyloxy]-
cyclohexyl )methoxylbenzene;
2-cyano-1,4-bis[(trans-4-[(S)-2-fluorohexanoyloxy]-
cyclohexyl)methoxylbenzene;
1l,4-bis[2-(trans-4-[(S)-2-fluoropropanoyloxylcyclo-
hexyl)ethyllbenzene;
1l,4-bis[2-(trans-4-[(S)-2- fluorobutanoyloxy]cyclo-
hexyl)ethyl}benzene;
1,4-bis[2-(trans-4-[(S)-2-fluoropentanoyloxylcyclo-
hexyl)ethyllbenzene:
1,4-bis[2-(trans-4-[(S)-2-fluorohexanoyloxy]cyclo-
hexyl)ethyl ]benzene;
1,4-bis[2-(trans-4-[(S)~-2- fluoroheptanoyloxy]cyclo—
hexyl)ethyl]lbenzene:;
l,4-bis[2-(trans-4-[(S)-2-fluorooctanoyloxylcyclo-
hexyl)ethyl]lbenzene;
l1.4-bis[2-(trans-4-[(S)-2-fluorononanoyloxyjcyclo-
hexyl)ethyl)benzene;
1,4-bis[2-(trans-4-[(S)-2-fluorodecanoyloxy]cyclo-
hexyl)ethyl)benzene;
1,4-bis[2-(trans~-4-[(R)~-2-fluoropropanoyloxylcyclo-



cycl ohexyl ) benzene:
cycl ohexyl ) benzene:
cycl ohéxyl ) benzene:
cycl ohexyl ) benzene:

2-cyano-1.4-bis(trans-4-[(S)-2-fluorooctanoyl oxy] -
2-cyano-1.4-bis(trans-4-[(S)-2-fl uorononanoyl oxy] -
2-cyano-1, 4-bi s(trans-4-[(S)-2-fl uorodecanoyl oxy] -
1,4-bis(trans-4-[(R)-2-fl uoropropanoyl oxy] cycl ohexyl) -

benzene; 1, 4-bis(trans-4-[(R)-2-fluorobutanoyl oxy]cycl ohexyl)- benzene:
1.4-bis(trans-4-[(R)-2-fIuoropentanoyloxy]cxph%hgxyl)- benzene:
1,4-bis(trans-4-[(R)-2-fl uorohexanoyl oxy] cycl ohexyl)- benzene;

1, 4-bi s(trans-4-[ {Bxy?)ét HPI PHERE Y| Oxy] cycl ohexyl ) - benzene:

1, 4-bi s(trans-4-[ (R - 2; 4l vdg ppct etens -0 (R)Cl20E2 68 bbultaRdgloxy Jcyclo-
1, 4-bi s(trans-4-[ h&xy?)éthpl Phewzerms] oxy] cycl ohexyl ) - benzene:

1, 4-bi s(trans-4-[ (R) - 2; 4+ bbs D2leCturans -Baf] (R)cl2eifdupicppebtanewdoxy Jcyclo-
1, 4- bi

1, 4-bi

- 3

i s[ (trans-4- hegylyethybibgrzgngioy| oxy] cycl ohexyl)- met hoxy] benzene:
i s[ (trans-4- (S)124+Phbf%bﬁ!%ﬁnﬂd%D@ﬁgﬁnﬂﬂﬁﬂéﬁfPPexﬁBPH6?¥¥ g¥sife:

o benzenc  J hAs % LAY B geraseyer
1 -g% (R0 s A gAcHs gL

met hoxy) benzene:

met hoxy] benzene; %e§7 p uQr ooctanoyl oxyjcyc

met hoxy] benzene: 1,4-9ig £Pﬁ5(€:'ﬁéﬁqé?dﬂ)uQLQﬂ%B%BQMhﬁﬁB QBﬁ??E?éibl-
AedyD)6thy1 PhénFend;S) - 2- f | uor odecanoyl oxy| cycl ohexyl ) -

1. 4-p| 1 bis porserddRe-4-(R)+2-gpuopoderhasyioxgll opexyl ) -

hexkyb)etky! Pbenzend:R) - 2- f | uor obut anoyl oxy] cycl ohexyl ) -

1,4-bteﬁé{ifﬁﬁrEKQ(J@B&!#H(aﬁn@ﬁéﬁzaﬁéybon{PeyetbnbxyI)-

pentanoyloxylcyclohexyl)methoxy)phenyl)cyc

-2-fluoro-3-methylpentanoate;

trans-4-(2-[4-(trans-4-[(2S.38)-2~-fluoro-3-methyl-

nmet hoxy] benzene;
met hoxy] benzene;
methoxy] benzene;
nmet hoxy] benzene;

ohexyl (25,38)-

pentanoyloxylcyclohexyl)phenyllethyl)cyclohexyl (2S,3S8)-2-

-fluoro-3-methylpentanoate; :
trans-4, trans-4'-4if(2S,38)-2-fluoro-3-methyl-
©  pentanoyloxy)bicyclohexyl: ’
1,4-bis(trans-4-[(2S8,35)-2-fluoro-3-methylpentanoyl-
oxylcyclohexyl)benzene:
l1,4-bis{(trans-4-[(2S8,35)-2-fluoro-3-methylpentanoyl-
oxyJ)cyclohexyl)methoxy]lbenzene;

1,4-bis[2-(trans-4-[(2S,35)~-2-fluoro-3-methylpentanoyl-

oxylcyclohexyl)ethyllbenzene.

Example S

0.2 g of (S)-2-fluorohexanoic acid (S-a-fluoro-
caproic acid), 0.7 g of trans-4-(4'-[(R)-2-octyl]-
oxycarbonyl-4-biphenylyl)cyclohexanol, 0.45 g of
N,N'-dicyclohexylcarbodiimide, 3 mg of 4-(dimethylamino)-
pyridine and 30 ml of dichloromethane were reacted in an

analogous manner to Example 1. This gave 0.5 g of trans-4-

S~ -(4'-{(R)-2~octyl]loxycarbonyl-4-biphenylyl)cyclohexyl
(S)-2-fluorohexanoate: m.p. (C-Sp) 34°C, cl.p. (Sp-I)
41°C. '

The trans-4-(4'-[(R)-2-octyl)oxycarbonyl-4-

~biphenylyl)cyclohexanol used as the starting material was

prepared as follows: :

(a) A mixture of 20 g of 4-(4'-amido-4-biphenylyl)cyclo-
hexanone, 200 ml of 50% sulphuric acid and 400 ml of
acetic acid was heated to a temperature of 115°C.
overnight. The cooled reaction mixture was poured on to
ice-water and the white precipitate was filtered off. The
filter residue was washed with water and subsequently
recrystallized from ethanol. This gave 9.9 g of 4-(4'-



met hoxy] benzene; 1,4-bis[(trans-4-[(R)-2-fluorohexanoyl oxy] cycl ohexyl) -
met hoxy] benzene: 1.4-bis[(trans-4-[(R)-2-fluoroheptanoyl oxy]cycl ohexyl) -
met hoxy] benzene; 1, 4-bis[(trans-4-[(R)-2-fluorooctanoyl oxy] cycl ohexyl) -
met hoxy] benzene; 1, 4-bis[(trans-4-((R)-2-fluorononanoyl oxy] cycl ohexyl) -
met hoxy] benzene; 1, 4-bis[(trans-4-[(R)-2-fluorodecanoyl oxy] cycl ohexyl) -
met hoxy] benzene; 2-fluoro-1, 4-bis[(trans-4- [(E?-Z-fluorohexanoyloxy]-
cycl ohexyl ) met hoxy] benzene; 2-chloro-1.4-bis 4

> br omo- 1, 4- b | (FPERERR F{o eB8H bef i s?f;ﬁb%?f%saﬁ oylbenzene

cycl ohexyl) met hoxyghbgngep £ 4'-carhoxy-4-biphenylyl)cyclo-
2-cyano- 1, 4- bi s[ Ekﬁﬂﬁnz Fzgg ; éiq% 1431y &UB@ 2.0 g of N,N'-dicyclo-
cycl ohexyl ) met hoxgkpesaepsaiimide, 1 mg of 4- (dlmethylam1no)£gt1dine and
1, 4-bi s(2- (tr ans8d- i Spf 2a{ ERDS APRODEIY I wae/ | resdtea IR 4 bhBRBZENE;
1, 4-bi s[ 2- (t r ansménhéB) ta- Exawp Dé Ul ArThe @ed iaud @a&W'ﬁQEHYBkaHEGBSto-

1, 4- bi s[ 2- (transggaphg)en- $1lbcappel arth hexdanerethylcageratieyiibenzrag)
1, 4- bi s[ 2- (transThlﬁ(s?VQ 1 8109 ool xdernid/ 1 -4 )y 2 o t oy carbphybeazene;
1, 4- bi s[ 2- (t r ans=Riphenpy ¥} ) exe knhexanang oxy] cycl o- hexyl)ethyl]benzene
1,4-bis[2-(trans-4-[(S)-2-fl uorooct ano ony]cyclo- hexyl ethyl ] benzene;
1, 4-bi s[2- (trans{g? uQP?QQEﬂQ) £ Gﬁ béﬁzbﬁeml
1, 4- bi s[ 2- (transg -1 a@ lEHb°n
1,4-bi s[ 2- (transgdzld % i

hexyl ) et hyl ] benzg{i@sure 452% ]S (ﬂ:@@& I Egggéég?o
hexyl)ethyl]benzgoemlﬂufb I PbeRPyk P YAEY.

&-tidr Wi g
hexyl ) et hyl | benzene; zéadeicuxs[m?n(w@wafk [e(x@ra%tUdUQhQ eXeNRA¥sOWYtRYS0 Onl
Wéxyl ) et hyl | benzeﬂeméxm;bla{t&x.( teraots tinle(. RThe- condineapbagakiexyhsyés o-

were washed with sodium hydrogen carbonate solution and
several times with water and subsequently dried over
magnesium sulphate, filtered and concentrated. The residue
was recrystallized twice from hexane and gave 0.8 g of
trans-4-(4'-[(R)-2~octyl]oxycarbonyl-4-biphenylyl)cyclo-
hexanol.

The following compounds can be manufactured in an
analogous manner:

trans-4-(4'-[(R)-2-Octyl]Joxycarbonyl-4- blphenylyl)cyclo—
s hexyl (S)-2-fluoropropanoate;
trans-4-(4'-[(R)-2- -octyl Joxycarbonyl-4-biphenylyl)cyclo-
hexyl (S)-2-fluorobutanoate:
trans-4-(4'-[(R)-2-octyl]oxycarbonyl-4-biphenylyl)cyclo-
hexyl (S)-2-fluoropentanoate:;
trans-4-(4'-[(R)-2-octyl)oxycarbonyl-4-biphenylyl)cyclo-
hexyl (S)-2-fluoroheptanoate;
- _ trans-4-(4'-[(R)-2-octyl]oxycarbonyl-4-biphenylyl)cyclo-
hexyl (S)-2-fluorooctanoate;
trans-4-(4'~[(R)-2-octyl]oxycarbonyl-4- biphenylyl)cyclo—
hexyl (S)-2-fluorononanoate:;
trans-4-(4'-[(R)-2-octylJoxycarbonyl-4-biphenylyl)cyclo-
hexyl (S)-2-fluorodecanoate:
trans-4-[2-(4'-[(R)-2-0octy]oxycarbonyl-4- blphenylyl)-
ethyl]cyclohexyl (S)-2-fluoropropanoate:
trans-4-[2-(4'-[(R)-2-octyl]Joxycarbonyl-4-biphenylyl)-
ethyl])cyclohexyl (S)-2-fluorobutanoate;
trans-4-[2-(4'~-[(R)-2-o0octyl]oxycarbonyl- 4- biphenylyl)-
ethyl]cyclohexyl (S)-2-fluoropentanocate;
trans-4-[2-(4'-[(R)- -2-octyl ]Joxycarbonyl-4-biphenylyl)-
ethyl]cyclohexyl (S)-2-fluorohexanoate;
trans-4-[2-(4'-[(R)-2- -octyl Joxycarbonyl-4-biphenylyl)-
ethyl]cyclohexyl (S)-2-fluoroheptanoate:;



hexyl ) et hyl ] benzene: 1, 4-bis[2-(trans-4-[(R)-2-fluorooctanoyl oxy]cycl o-

hexyl ) et hyl ] benzene: 1, 4-bis[2-(trans-4-[(R)-2-fluorononanoyl oxy]cycl o-
hexyl )et hyl ] benzene; 1, 4-bis[2-(trans-4-[(R)-2-fluorodecanoyl oxy]cycl o-
hexyl ) et-hyl ] benzene; trans-4-(4-[(trans-4-[(2S, 3S)-2-fluoro-3-nethyl-

pentanoyloxy]cyclohexyl)nethoxy]phenyl)cyclohexyl (2S,39)- -2

-f 1l uor o- 3- net hyl pént anoat e; - 42 -

trans-4-(2-[4-(trans-4-[(2S, 3S quoro 3 nmet hyl -

.pentanoyloxy]cyclgﬁﬁg i%?g§§¥ Jiyeed %EéSC%SPOBYI -4~ blphenYlyl)—
f1 uoro-3-methyl p - '- af:r;%-locty I §§a§§on§1f'”8£8n§n3?th¥;

pent anoyl-oxy] bi cy

_bis( ) yol ate;
3%3]2;§f2L22§|?b2§£§§f 2 39?§¥%h&§f?éjﬁéﬁgéﬁc%?gzgcarbonyl 4- blphenylyl)-
1,4-bis[(trans-4- %gg %%x Eo??’ﬁ%lr o( 3) mtﬁ#qogggteacﬁgyﬁte
oxy] cycl ohexyl ) net hoxy] benzene; * E le 6
1,4-bis[2-(trans—4-[(28,38)-2-f|uoro-3-netﬁ§?%éﬁ%ﬁﬁoyl
oxy] cycl.ohexyl ) et hyl ] bre2esee. o ot | conpotnd sy off £obhulal fURROBEXEE®I C aci d
(S-a-fluoro- capranecatcdphaiaﬂ'xp(ﬁlhnaﬂnated(by-Ehﬁ)mixoutgblset forth in
oxycar bonyl - 4- bi pﬁéhgﬂg and | by dxtaire M-35 Fhef percentages signify wt.s

N, N—dlcyclohexylcaﬁb |¥ﬁ§R?°Q}Wﬁ$ tﬁeﬂﬁyﬁéﬁlﬁe}al g;xaune ahe 30 m

68§mﬁéﬁnérwpb° I%eEPtqﬁlkY
the

f hl h
gauglg.Sogogftt?a g%ihgigﬁdztlona compon nts denoted by C

-(4' - [gﬁ) 2- ﬁctyl §§§%¥ﬁ?ﬂnﬁﬂmgfqﬂqﬁhenylyI)cycIohexyl
S)-2
(3) L) bor onexcanped o1 o d %}1 btgégggﬁggggg:fa-cm .

material was prepergd as 4ﬂ a-[(trans-4-

4- (4' - am do- 4- bi phenyl yl )cwﬂxftyl M@Qyﬂﬁ@tﬁbx?f] hehysubpber| c acid and
400 M of acetic @e3d xas frahidedyloxybetzpicanctia leée(tlaﬁdelﬂtﬂh&yl Jhe
cool ed reaction m xture wayqiohexyliethylijphenglcesaad,the white
precipitate was f¢+4ered difdecyloxybengoicesicddeandiz-(hsans- 4+ péntpleychnd
subsequently rech%stal | i zétP’Wr]dthﬂéﬁblenﬂhpgytgave 9.9 g of 4-(4'- - 41
- -car boxy- 4- bi pHem/| yT ) cyiel ygﬁ@beggglA Arxdufie[3f (Prangf4-pentyl-

4-(4' - car boxy- 4- Q£Q?eqylygy(¢ﬂhe:y 2L ?nglﬂegpegb -2:octanol, 2.0 g

of NN -di cycl o- enyl onylpyrimidine,

2-(4-nonyloxyphenyl)-5-nonylpyrimidine,

C 8 = 2-(4- nonyloxyphenyl) -5-heptylpyrimidine,
C-9 = 2-(4-octyloxyphenyl)-5-heptylpyrimidine,
L . C-10 = 2-(4-heptyloxyphenyl)-5-heptylpyrimidine,
C-11 = 2-(4-hexyloxyphenyl)-5-heptylpyrimidine,
C-12 = 2-(4-decyloxyphenyl)-5-decylpyrimidine,
C-13 = 2-(4-hexyloxyphenyl)-5-decylpyrimidine,
D-1 = trans-4-(4'-decyl-4-biphenylyl)cyclohexyl)
(S)-2-fluorohexanoate,
. D-2 = trans-4-(4-[(trans-4-[(S)-2-fluorohexanoyloxy]-
N~ : cyclohexyl)methoxy]lphenyl)cyclohexyl (S)-2-
-fluorohexanoate. _
Table 1
M-1 M-2
C-1 16.32% 14.44%
Cc-2 4.57% 5.42%
C-3 5.86% 5.23%
c-4 5.25% 5.23%

C-5 3.30% 4.87%



hexyl carbodiimde 1 ng of 4-(dinethylam no)pyridine and 80 m of

di chl oronet hane was reacted in an anal ogous manner to Exanple 1. The
residue was purified by chromato- graphy on silica gel wth hexane/ethyl
acetate (vol. 7:3). This gave 1.5 g of 4-(4'-[(R)-2-octyl]oxycarbonyl -4-

- bi phenyl yl') cycl ohexanone. (c) A suspension g% 0.14 g of sodi um borohydri de
in 10 M of 1,2-di methoxyet hane was treated OC with a solution of
4-(4'-[ (R -2-octyl]oxycarbonyl - 4-bi phenyl yl) | o- hexanong, i 0 m of

1, 2- di met hoxyet hane. The‘gégction nixturexkaixgtirred at r h&# nper at ur e
for a further 30 m nutes au® then treated2d78%25% hydr ocht@r$&s aci d. The
reaction mxture was extragied three times,w,gh 50 m of digtdyd ether each
time. The conbi ned organi c phases were washed with sodiun18éﬂ£ogen

carbonate solution and s al times with #aP8% and subseq 3% dried over
magnesi um sul phate, filte-ad and concentraged2sThe resi due 5560%
recrystallized twice fro xane and gave 0.8 g of

trans-4-(4' -[(R)-2-octyl JoXycar bonyl - 4- bi phenyl yl ) cycl o- hé&é%%?. The
fol | owi ng conpounds can W&Xanuf actured i n3ah8anal ogous manner:
trans-4-(4'-((R)-2-Cctyl Jougucar bonyl - 4- bi phegyiy! ) cycl o- hexyd2y
(S)-2-fl uoropropanoate:
trans-4-(4'-[(R)-2-octy|Fbﬂycarbonyl-4-bipﬁeﬂ??yl)cyclo- hexyl
(S)-2-fluorobutanoate; D-2 - 9.75%
tkans-4-(4'-[ (R -2-octyl ] oxycarbonyl - 4-bi phenylyl)cycl o- hexyl
(S)-2-fluoropentanoafis melting points of the mixtures are difficult to
trans-4-(4'-[ (Rasreaiitd.oxgstadnikzatibhpbeniighleyet deré®xgmhectic
(S)-2-fluoroheptghessds=;could not, however, be observed upon cooling to
trans- 4- (4' - [ (R jwsbdeldworcar Mivey miztbrpheinl gt¢eydance hekgh Table 1
(S)-2-fluorooct dres cche (foidowing properties:
-[(R)-2-octyl ] oxycar bonyl - 4- bi phenyl yl ) cycl o- hexyl (S)-2-fluorononanoate;
trans-4-(4'-[(R}ﬁgﬂﬁﬂﬁyﬁkdxycarbonyl-4-biphenylyl)cyclo- hexyl
(S)-2-fluorodecanoate: <o * ,
trans-4-[2-(4'-E;TgtgﬁQNﬁﬁdRiﬁﬁ§%FB§Hgl5@?§Apﬁ§ﬁ§T§1)§A€?myl]cyclohexyl
(S) - 2-f 1 uor opr opfrdat®e; ¢I-p. (Ch-1) 89.2%.
trans-4-[2-(4“ﬂ“f§f }pﬂﬂg]cmycarbonyl-4-biphenylyl)- et hyl ] cycl ohexy
' ($)-2-fluorobu : -
trans-4-[2- (4" - MR- 2xo>d,Y Itk @rneqRibasy badski paesweylg,-@ihyl ] cycl ohexyl
(S)-2-fluoropent/@Nepice: c1.p. (Ch-1) 86.1°C.
trans-4-[2-(4'-[ (R -2-octyl]oxycarbonyl - 4-bi phenylyl)- ethyl]cycl ohexyl
(S)-2-fl uor ohexatioatiure M-3ns-4-[2-(4
-[(R)-2-octyl]oxycarbonyl -4-bi phenyl yl)- ethyl]cycl ohexyl
(S)-2-fluorohept @nded &t.3 trans-5-hexyl-2-(4'-octyloxy-4-biphenylyl)-
-1,3-dioxane, ,
3.53 wt.% trans-5-heptyl-2-(4'-heptyloxy-4-biphenylyl)-
-1,3-dioxane,
P 8.25 wt.% trans-5-heptyl-2-(4'-octyloxy-4-biphenylyl)-
-1,3-dioxane,
8.20 wt.% trans-5-nonyl-2-(4'-octyloxy-4-biphenylyl-
-1,3-dioxane,
5.99 wt.% .2-(4-hexyloxyphenyl)-5-octylpyrimidine,
12.73 wt.% 2-(4-hexyloxyphenyl)-5-nonylpyrimidine,
7.72 wt.% 2-{4-octyloxyphenyl)-5-heptylpyrimidine,
4.22 wt.% 2-(4-nonyloxyphenyl)-5-heptylpyrimidine,
5.89 wt.% 2-(4-nonyloxyphenyl)-5-octylpyrimidine,
25.44 wt.%  2-(4-nonyloxyphenyl)-S5-nonylpyrimidine,
5.00 wt. % trans-4-(4-decyl-4-biphenylyl)cyclohexyl
- (S)-2-fluorohexanoate,
9.50 wt. % trans-4-[4-(2,3-difluoro-4-dodecyloxybenzoyl-
oxy)phenyl]cyclohexyl (S)-2-fluorohexanoate,




-42- trans-4-[2-(4'- [(R) 2-octyl ] oxycarbonyl - 4- bi phenyl yl') -
ethyl]cyclohexyl (S)-2-f.l uor ooct anoat e;

P eERtat i anso a2 (4 ) ey ﬂmll ﬂmmﬂﬂﬂmﬁm

-[ (R)-Z-octyl ] oxycarbonyl - 4-bi phenyl yl') - et hyl ] cycl ohexy
(S)-2-fluorodecanoate. Exanple 6 The use of_ tfye _conpounds of fornula I in
tilted snectic phases is illustrated by the mxtures set forth in Table |
and by Mxture Mn3p.thecpsr €eaasfebost Wih#35M610019C,1 I8g -OBS BSC7ieCe
conponents in theitgtakchrixyuge, 790e pmmadpfm .actpnee mistarles hald &ornul a |
whi ch are denot edebpoblsentimbeofideid taorat 25 hdmeat ceddnacedriding &oe t he
fol | owi ng conpoud®el.CPhys= 364-89%et)? wtilizimgh@npdiageaseparation of
4-[2-(trans-4- -pBemlyRadcRoRekgnyiahyot W | (egrare wave. peak to peak).

4- dodecyl oxy- 2-fl uorobenzoic acid 4-[(trans-4- -

- pent yl cycl ohexyl nethoxy]phenyl ester. CG3 = 4- dodecyl oxybenzoi ¢ acid
4-[2-(trans- 4- pefrtfios cyclohexyl)ethyl]phenyl ester. G4

4- decyl oxybenzoi ¢ acid 4- \ C hexyl.).et nyl r.
C5 = 4- undecylox}benzéggiéé? Té&?% J;ﬁ?zﬁhds %é t%% B¥5¥QQ§ ¥orfidis
cycl ohexyl ) et hyl ] phenyl ester. C-6 =

2- (4- hexyl oxyphenyl ) - 5- nonylpyr|n1d|ne C— =

2- (4- nonyl oxyphenyl ) - 5- nonyl pyri m g [ 2
1
!II"ﬁ“( ‘II'I)

2<£ 4- nonyl oxypheny! ) -@-epirdcop
2- (4-octyl oxyphenyl ) -5-heptyl pyri A
2- (4- heptyl oxyphenyl ) -5-heptyl pyri m di ne, C—11 =
:2- (4- hexyl oxyphenyl ) - 5- hept yl pyri m di ne. C—12 =

27 (4- decyl oxyphenyl ) -5-dec¢yl pyrimdine. C13 =

2- ( 4- hexyl oxyphenyl )"Beﬂéé § ?F?ﬁ‘%ﬁ gge;r I}@ nu %E%

uﬁg alkyl or

g signifies
one

-decyl - 4- blphennyI)E PBﬁ

trans-4-(4-[(trans-4 (égg%i qpﬁionalegbon thyleﬁb}

cyclohexyl)nethoxy]p‘ f
M2 C1 égg% % for the nulﬂﬁ’efug/ (slp 4 "and R2 denotes?a>

5.42% C 3 group the general f&i % C 4 5 2596
5.23% C-5 . 30% 8796

» : -13—Q-ooc-c-ur-a3 11;

Rl and R3 each independently represent an alkyl or
alkenyl group in which opt1ona11y one methylene group
is replaced by oxygen; zl, 22 and z3 each
independently signify a single covalent bond,

~-CH30-, -OCHz-, -CHyCH,-, -COO- or -00C-: n

stands for the number O or 1:; rings Al and A2 each
independently signify unsubstituted or halogen-,
cyano- and/or methyl-substituted 1,4-phenylene in
‘which optionally 1 CH group or 2 CH groups is/are
replaced by nitrogen; and C* denotes a chiral carbon
atom; with the proviso that simultaneously Rl does
not signify an alkyl group, m and n do not signify the
number 1, Zl does not signify the group -CHZCHZ-

or -CH,0- and ring Al, Z2, ring A2 and R2

together do not signify 4-(5-alkyl-2-pyrimidinyl)-
phenyl.

ethylene group

2. Compounds according to claim 1, characterized in



-.43 -:CG6, 12. 11% 12. 09% C— 21. 79%

20.86% G 8 I | 253G
O 0- U~ . 0 o C-
domcie 3. 58% ---msWWWWMﬂ

9.75% The nelting points of the m xtures aLe4§|Lf|cuIt to deternlne
Crystallization or highly ordered smectic phases could not, however, be
observed upon coohatigrimgg Bt and a4 leaich] iRdependentty éngatﬁprdance with
Tabl e 1 have t heli#&tphenylene,ofduoresl,M-phenylibhé, Mchloferl ] 4+phenylemas
[err] [err] cl.pbr¢m=1)4-Ehemplemest Gyano-1. Wkphepviﬁpetr&n%rdiiﬁﬂm§QHr]

[err] cl.p. (Ch-t}. ﬁtﬂhﬁnﬂﬂﬂa@UrQWWPﬂlﬁeSQ #-ddyl or PY!lmldl“e iyl.
trans- 5- hexyl - 2- (4 -octylo phen - -1.3-di,ox . %
trans-5-heptyl -2, g%?g )§° 51§ g xﬁhe 8 25 W . %
trans-5- heptyl - é?ﬁa § °f g 8Foxane. 8.20 wt. %

trans-5- nonyl - 2- (4 roctyloxy 4- blphenylyl -1, 3-di oxane, 5.99 wt.%
2- (4- hexyl oxyphenyl ) - 5-octyl pyri m di ne. 12.73 Wy 2% U
2- (4- hexyl oxyphenyl ) - 5- nonyl pyri m di ne, 7.72 mﬁ

2-(4- octyloxyphenyl* 5- hept yl py, dlnq
2- (4- nonyl oxyphenyR) = S*hép€9$- e
2- (4- nonyl oxyphenyl ) - 5- oct yl pyr» Alne

2-{ 4- nonyl oxyphenyl ) - 5- nonyl pyri m di ne. 5. 00 mﬁ.@b
trans-4-(4-decyl - 4- bi phenyl yl ) cycl ohexyl (S)-2-fluorohexanoate. 9.50 w. %
trans-4-[4-(2, 3-di fl uoro-4-dodecyl oxydenzoyl - oxy)phenyl]cyclohexyl

(S)-2-fl uorohexanoat e. - 44 - ﬁlp c [err] transigfonsxberr] cl.p. (Ch-1)
NTErr] pitch 9 [err] The m xtur
R1-C*HF-C00 -<i::>>- 1-2

x? .
N—
o
N
' 4
. R1-C*HF-C00 2! /::j>h-n
: . N== I1-4

%
RY-Canr- 1 7>
F-C00 z z GOC-CoHF-RS I-5



response tine of 90 [err] at [err] in a cell according to Appl. Phys. 36,
899 (1980) utilizing a plate separation of 2 [err] and a potentiak-of. 20 V
(square wave peak to peak). Cains 1. Optically act ounds of the
general formula [err] wherein mstands for the nunber m% ﬂmm, S an
unsubstituted or hal ogen-substituted al kyl or alkenyl 'f
optionally one nethylene group i s repl aced- b96oxygen and/or optlonﬁlly one
nmet hyl ene group is replaced by an ester group -COO or -0OOC- or m stands
for the nunber 0 or 1 and R2 denotes a group of the general fornula [err]
[err] and R3 each independently repregent an_gl kyl or al kenyl group in
whi ch optionally one vl I Q S ed en;z[err] and Z3
each i ndependently S|gﬁlp§ Z g?ﬁgl ngefy "7 000 or - -
n stands for the nunber 0 or 1. ring arfd [err] each independently
signify unsubstituted or hal ogen-. cyano- and/or nethyl-substituted .
4-phenyl ene in which optionally 1 CH group or 2 CH groups is/are repl aced

by nitrogen; and C* denotes a chiral carbon atom w th the proviso that
simul taneously [err] does not signify an alkyl group mand n do not signify
the nunber 1. [err] does not S|g- the group —QRCH2- or [err] and ring
Al. Z2. ring [err] and, do_not _sigr fy
4- (5-al kyl - 2- pyr|n13|nyF$ phén 4 eh Eﬂﬁp C ot i Grd! ft-&F cIaJrn¥b7
characterized in - 45 - that gs [err] an each i ndependently
stgnify 1, 4-phenyl ene, fluoro-1, 4-phenyl ene. chloro-1, 4-phenyl ene,
-brono- 1, 4- phenyl ene. cyano-1, 4- phenyl ene, 2, 3- difluoro- -1, 4- phenyl ene,
pyri di ne-2, 5-di yl Oéggﬁgimhﬁunena Syl yb3 f ndge according to claim
J.or 2. characterize £ anaeeeai ehOYfU 9512 ierﬁ repfeéghfs[éﬂr]

unsubstltuted or halogen—substituted alkyl or alkenyl

group in which optionally one methylene group is

replaced by oxygen and/or optionally one methylene

group is replaced by the ester group -COO- or -00C-,

X1l and X2 signify hydrogen, fluorine, chlorine,

bromine, cyano or methyl; with the proviso that in

formula I-4 X1 denotes fluorine, chlorine, bromine,

cyano or methyl when Zl represents -CH2CHz- or

~CH20-.

4. Compounds according to any one of claims 1 to 3,
. characterized in that 2l signifies a single covalent
N bond, -CH20-, -CHaCHz- or -COO- and Z3 signifies a
single covalent bond, -OCHz-, -CH2CHz- or -00C-.

5. Compounds according to any one of claims 1 to 4,
characterized in that Rl signifies alkyl, alkenyl.
alkoxyalkyl or alkenyloxyalkyl with up to 15 carbon atoms,

< preferably C3-C;g-alkyl.
e’

6. Compounds according to any one of claims 1 to 5,
characterlzed in that R? denotes a group of formula II
and R3 signifies alkyl, alkenyl, alkoxyalkyl or
alkenyloxyalkyl with up to 15 carbon atoms.

7. Compounds according to any one of claims 1 to 5,
characterized in that RZ denotes a residue R4 and R4
signifies alkyl, alkenyl, alkoxy., alkenyloxy. haloalkoxy,
alkoxycarbonyl or haloalkanoyloxy with up to 15 carbon
atoms.

8. A process for the manufacture of compounds of
formula I defined in claim 1, characterized by esterifying
an optically active a-fluorocarboxylic acid of the



wherein-[err] and C° have the significances given in cld mi—ferr}— - — —

represents an unsubstituted or hal ogen-substituted al kyl or al kenyl group
i.n which optionally one nethylene group i's replaced by oxygﬁmmmmu I”III
optionally one nethylene group is replaced by the ester gro

-00C-. [err] and [err] signify hydrogen, fluorine, chlorine. bronmi'ne"cyano*
or nethyl with the proviso that in fornula lgg4_[err] denotes fluorine,

chl orine, brom ne cyano or nethyl when [err] represents -CH2CH2- or [err]
4. Conpounds agenetabgférmueley one of clains 1 to 3. characterized in that
[err] signifies a single coval ent bond, [err] or -COO- and Z3 signifies a
single coval ent bond, [err] or -0OOC-. 5. Conmpounds accordi ng to any one
of clains 1 to 4 characterized in that tiﬁ_rr]* signifies al kyl, al kenyl.

al koxyal kyl or al kenyl oxyal kyl with up -GS HE2E€00H at ons, preferanyIII
C3- C15-al kyl . 6. Compounds according to any one of clalns 1to 5
characterized in that [err] denotes a group of formula Il and [err]

oL 11 es o) oG b AOTNE) S ViR TR Dbl

characterized in that [err] denotes a residue [err] and [err] signifies
al kyl, al kenyl, al koxy, alkenyloxy hal oal koxy alkoxycarbonyl or

haloalkanoyloxy with up to = carbon at o, for t he
manuf act ure of conpoundg , gt acteri zed by
esteri fying an optlcally a -quo 0C3 v@x lic aX 6ffnt he - 47 -

gereral fornula [err] and a cyclohexanol derivative of the general fornula
[err] wherein nrstands for t he nunber 1 and R5 denotes an unsubstituted or
halogen-substituted or al kenyl in mh ch_o trongll one

et hyl ene group is r g%n up
is replaced by an es . é@in -suE ﬁﬁEEt?g § gﬁe E

ox 1 and R5 denotes ! %Bﬁbo{ Opp¥isn oﬁé methylene

group is replaced by an ester group -CO0- or -00C-: or

m stands for the number O or 1 and R5 denotes a
group of the general formula

: 3
-2 -O-ooc-cmr-a?’ bR
or
3 | ;

Rl and R3 each independently represent an alkyl or
alkenyl group in which ogtlonally one methylene group
‘is replaced by oxygen: Z2 and 23 each
independently signify a s1ng1e covalent bond,

-CH20-, -OCHp-, -CHzCHz-, -COO- or -00C-: n

stands for the number O or 1; rings Al and A2 each
independently signify unsubstituted or halogen-,
cyano- and/or methyl-substituted 1,4-phenylene in
which optionally 1 CH group or 2 CH groups is/are
replaced by nltrogen. and C* denotes a chiral carbon
atom; with the proviso that simultaneously Rl does
not s1gn1£y an alkyl group, m and n do not signify the
number 1, 21 does not signify the group —CH2CH2-

S



e e——_

[err],and R3 each independently represent an al kyl or aIkenyI group in

whi ¢ch optional ly one nethylene group is replaced by oxyg and Z3
each’ i ndependently signify a singl e coval ent bond [err]: 1 Imnl

stands for the nunber 0 or 1; rings [err] and [err] each

signify unsubstituted or hal ogen-. cyano- and/or nethyl - substltuted
4-phenyl ene in ‘which optionally 1 CH group 2 CH groups is/are repl aced

by nitrogen: and C* denotes a chiral carbon atom wth the proviso that

si mul taneously Rl dogsg Def1, 6L 08hdYr g AKY 22 Qtithgna@idnd &5 not signify

the nunmber 1. [err] d@@étﬂ@k 8b0hb € Ve idei fy o 5-Gikg22-pyrimd@inydn-[err]

and ring [err] ringphenyl,and [err] together do not signify

4- (5-al kyl - 2- pyrnmldumyhblepdenyVatheSLnteﬂheﬁﬁkﬂqmnﬂﬂnﬁﬁs of these

conmpounds. 9. A liquid cristalllne m xtur-e havi ng at | east conponents

characterized in tha®.at Redigubdecevspphkine |@#%ﬁ?§ﬂ¥ﬁiﬁﬂq aécte@§

compound i n accoCQBRREBERLEH ﬁﬁgzﬁﬁﬁeé¥zﬁﬂzﬂ?ﬁ$gf ﬂigL
conpounds of for@@lénl°8§F§ﬂ%a ACEL Ve FamRYIR %ﬁnﬂ%f° R Y88 s

claim

10. The use of the compounds of formula 1 defined in
claim 1 for electro-optical purposes.

NS



