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1, 3-Substituted cycl oal'kyl derivatives contai ning

acidic, mainly heterocyclic groups, corresponding
proWQZQQW\Om%od and use of said derivati \RGT/&EP2094/001582
nmedi canments The invention relates to 1, 3-substituted
cycloalkyl derivatives having acidic, nostly

heter oc c groups, and to their physiologically
acé@%?ﬁ%ﬁgnsalts and physiol ogically functiona
derivatlves 10 Conpounds of a simlar structure have

tr che et iaeq o ek deyses e finpfdeidifl gy heterooyeli
ZOCETDBIZL%?G)FFES;IORM arodustientmethodhand meemefi gaidtderivatives as
5P QhkdRaffmRoUNds which allow a 15 therapeutically

exploitable, nodulation of the |ipid and/or
car bohydrate metabolismand are thus suitable for the

pr EMeNInveAtie e&iﬁfesttbelasmagumfed @W@ﬂﬁme‘@mm@hwﬁg acidic,

_ 2 d| ab t%s and at her oscl er s and E{he v

EIRPRYHIC FOURS, ﬁ\P OnEﬂe;V p yggl,ogggﬁ)sfacceptable salts

' cormmmmlwlbglchllymmlmw denwatieds.vity of PPAR
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receptors has been found. In particular, the conpounds
are suitable for the activation of PPARal pha and _
PPATeaptendsatia skilanstarmturef havecalreadyt been daseribest inothe prior

canyrbeyr hd freagnintds nglﬂgma@ﬂn@%dﬁ&%&% m‘goun 600/64876)

Accordingly, the inv nrelates to co
formulal RLLOR3I N"Y, -(CH2)-_, --RR2in \NhICh 30

t z)In WaSnEnAObJQCt( 631@)mwmldmltck¢ﬁ6ﬂdd|compounds which allow a

(C%hg%)peuycalﬁ)(a&&o% ll.algl m%ula?on ofI Ehe lipid and/or carbohydrate
metabolism and are thus suitable for the prevention and/or treatment of
diseases such as type 2 diabetes and atherosclerosis and the various
sequelae thereof.

Surprisingly, a series of compounds which modulate the activity of PPAR
receptors has been found. In particular, the compounds are suitable for the
activation of PPARalpha and PPARgamma, and the extent of the relative

activation can be different depending on the compounds.

Accordingly, the invention relates to compounds of the formula |

| R3
R1 0 |
: \N ' y _~(CH2)m ~ _R
B2 X {Z)n .

]
in which
ring A is (C3-Cg)-cycloalkanediyl, (C3-Cg)-cycloalkenediyl, where in the

cycloalkanediyl or cycloalkenediyl rings one or more carbon
atoms may be replaced by oxygen atoms;




cycl oal'’kanedi yl or cycl oal kenediyl rings one or nore
carbon atons nmay be replaced by oxygen atons; 2 Ril,
R2 i ndependently of one another are H, F, Br, O, SF5,
S-(C-C8)- alkyl, CF3, OCF3, (Z1-Cs6)-alkyl,

O (C1- CG) al kyI SCF3, phenoxy, OCF2CHF2, OCF2CF3,

(CIRtaR2al Kdependentty Damg@nothxrcatecel) F, Br, Cl, SF5, $-(C4-Ce)-

aI kyl - (CL- %r @?qu&@y%%yw% qﬁc% P) Qf I, SCF3, phenoxy,

(Cl- C6) - al k
(C1. C8) - al &H: Hog (el Nt o) ey, HE1-Co)-

or nore calkkp KRy # ced by oxygen atons;
Yis S 0, a?(C{iC%BT% 1toy§my§l5nR|sOor 1; is

50, S, CO or CO NH: |sH OH, CH2- CO- NH- OH,

CHREO NH- [sGH - OB} @11“%) aﬂ@l @i-Ggpoctoafiéyt, Ghengl; koxy,

NRARS or a 5- to -menbered nono or bicyclic
unsat ur at ed, partl aI I y unsaturated or saturated ring
whiXh may iso(m1aCB)-alkanEOiyf arerbdn ¢hieo atkanediyt grouphene or more

penzo- usetopharamsuhay Be 8gated B iugh iy e

'10further substltuents such as F, 25 d, Br, CN SH,
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COGH, I Ci - Co6) - al koxy,
S02- (Cl 04 ?dﬁy%{bo », CF3, OCF3,
(G -C6)-al kyl-(C -C6)- al koxy,
(CmCo) - al jsoxpr §.C - CB) - al koxy, (C3-C6) -al koxy- phenyl,
phenoxy, NHSQ2CF3 or B(OH)2; 30 R4 is H,
(C1-C6)-alkyl; RS is OH NH2, S02-CF3, S02-phenyl - CF3,

CONCF3, (ds-006) 1;
'z is O, S, CO or CO-NH;
R is H, OH, CH2-CO-NH-OH, CHs-CO-NH-(C1-Cg)-alkyl,

CH2-CO-NH-(C1-Cg)-alkoxy, NR4R5 or a 5- to 12-membered
mono or bicyclic unsaturated, partially unsaturated or saturated
ring which may contain one to four heteroatoms from the group
consisting of N, O and S and which may be benzo-fused, where
the 5- to 12-membered ring may further substituents such as F,
Cl, Br, CN, SH, COOH, (C1Cg)-alkyl, (Cq-Cg)-alkoxy,
S02-(C1-Cy)-alkyl, NO2, CF3, OCF3, (C4-Cg)-alkyl-(C4-Cg)-
alkoxy, (C1-Cg)-alkoxy-(C1-Cg)-alkoxy, (C4-Cg)-alkoxy-phenyl,
phenoxy, NHSO2CF3 or B(OH)2;

R4 is H, (C1-Cg)-alky!;

R5 is OH, NHjz, S02-CF3, SOs-phenyi-CF3, CO-CF3, (C1-Cg)-
alkoxy, phenyl which may be substituted by CH3 and COOH;

R4 and RS together with the nitrogen atom that carries them form a 5-
membered aromatic heterocycie which in turn may be fused
to an aromatic 5- to 7-membered ring which may have one
to four nitrogen atoms and which may be substituted by: F,




al koxy, phenyl \Nhl ch may be substituted by CH3 and
COOH, 35 R4 and R5 together with the nitrogen atom
that carries themforma 5- nenbered aromatic

het erocycle which in turn may be fused to an aromatic

5- to 7-rrenbered rl\rxlﬁ:\l\lhl ch 6,}/@have one

5

ni trogen atomsChrkl Scfpﬁﬁgi QUbﬁQzQ)ﬂ@dCb& (CFF'CAQ -alkoxy,
a, Br, CF3, \ K -
A Ic@é a8y @ﬂzéﬁb’gatk@bhém Q=4 &KM-(C1-Ce)
(C1- C6) - al kyI ?! Xyce) -(Cli'l oxy-(C1-Cg)-alkoxy, (C4-Cg)-alkoxy-
(C1l-Co) - alkoxgj kjcoxy, (Cl-C6)-al koxy- phenyl,
phenoxy; 5 an phyS|oIog|caIIy acceptable salts

thereof. Preference is given to conmpounds of the

f oramdl phyksidlogiehliychccEptatilagaks tisereof.
(C3-C8) -cycl oal kanedi yl , where one carbon atom may be

repl aced by an oxygen atom and X is

( CRregyrentk imngivery tq cathpoendmef ibherfoomulationmwiich be

replaced by an oxygen aton1 15 or to conpounds of the
formula | in which ring A is cyclohexane-1, 3-diyl and

1020 riRGIA  CHS- 63&8)wcleawﬁaaﬁu§ yhers eone rGaben | atom may be
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whi ch ri ngreldcedacanBRydEatbre-aidy! ;25 X is OR-Q
Y-is O 30 Particular preference Is given to compounds

of the formula | in which the central
cy® oal kanis-(C13cg)-glkanédigl, wheaé tanghearbonsatom tray be replaced

compounds @Jaﬁ%‘?(yéenaom I in which

or to compounds of the formula | in which
ring A is cyclohexane-1,3-diyl and

X | is CH2-0O;

or to compounds of the formula | in which
ring A is cyclohexane-1,3-diyl;

X is CH2-0;

Y is O.

Particular preference is given to compounds of the formula | in which the
central cycloalkane-1,3-diyl ring is attached cis

or to compounds of the formula | in which
R1/R2  are H, (C1-Ca)-alkyl, (C1-Cy4)-alkoxy,
R3 is (C4-Cy)-alkyl.

Particular preference is furthermore given to compounds of the formula | in




35 R11R2 are H (Cl C4) - aIkyI
(G-C4)-al kyl. Particular preference is furthernore
~given to comnpounds.
conmpounds of the formula I
15 n isO; or to conpounds of the fornmula I

2, _
25 Z1s-Q or to

'V\hl\(ﬂ,‘h’fﬂChYlsO 20 mis 2; nis 1;

conpounds of the formula I
nis 0; 35 or to conmpounds of the formula I
t he conpounds of

vvle:hlsa'So@nd is 1; 55 nis0;

the fornmula |
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m is 3;
n is O

or to compounds of the formula 1 in which

Y is O;
m is 2;
n is 0;

or to compounds of the formula | in which

Y is O;
m is 2;
n is 1;
Z is O;

or to compounds of the formula | in which

Y is O,
m is1;
n is 0;

or to compounds of the formula | in which
Y . ‘is a bond;

m is 1;

(C1-C4) - al koxy,

in4or to
10 Yis O mis

of the formula |
in #%hich

in which Yis O 30 _rn_is-'

in which Y is a bond; misi;




10 nis 1; is 0. Very particular preference is given
to conmpounds of the formula | inwhich 15 Yis Q is
3; 20 nis 0; Ris tetrazole, NHSO2CF3; or to

conmpounds of the formula I in §hich 25 Y is G mISZ
30 nis 0; Ris tetrazole, NHSO2CF3 or NR4R5 which _
denotes indole or 6-azaindole and may be substituted

by
SO
or conpounds of the formula | in which Yis O 6 mis

, Br, COOH, (C1c4)-alkyl, (G -C4)-al koxy,
-CH3, (C1 06) al koxy- (G - C6) - 35 al koxy or benzoxy;

2 feicohip poundisicf i i P RYknRR LNi ophene, whi ch

radicals may carry further

stituents such as F,

ScooH, (Gi-C4)-al kyl, (Cl-C4)-al koxy, 10 NO2, CF3,
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bernyyl oxy @ya Bokd) 2;

m is 1;
n is 1;
Z is O.

Very particular preference is given to compounds of the formula | in which

Y is O,
m is 3;
n is 0;
"R .is tetrazole, NHSO2CF3;

or to compounds of the formula | in which

Y is O;
m  isZ
n s 0;
R | is tetrazole, NHSO2CF3 or NR4R5 which denotes indole or

6-azaindole and may be substituted by F, Br, CN, COOH,
(C1C4)-alkyl, (C1-C4)-alkoxy, 802 CHs, (C1-Csg)- atkoxy—(C1 -Cg)-
alkoxy or benzoxy;

or compounds of the formula | in which

Y is O;




~or to conpounds. of the formula |I. in which Y is O 15
mis 1; nis 0; 20 Ris phenyl NHSQ2CFS3,
phenyl -B(OH)2; © or to conpounds of the fornula | in
which Y is a bond; 25 mis 1;6 nis 0; 30 Ris NR4RS
whi ch denotes pyrrole or indole and is substituted by
COOH; or to conpounds of the formula I in which 35 Y n
7 is Q jsS-thiophene or benzot hiophene, which
radical s may 'be 5 substituted by COOH, d, CF3. The
present invention also enconpasses all conbi nations of
the, "prefegred enbodi nents” of the invention
descri bed herein. 10 The alkyl radicals in the
Ssubstituent s R, Rl, R2, R3, R4 and R5 can be
st rai ght - cigadn or branched. Aryl is to be understood
as nmeani ng an aromatic, carbocylic, nono- or bicyclic
ring systemwhich contains from6 to 10 atons in the
ri iy or i nist phenyb on rhopheseerwhich| radicalsnonay oarry further

bi cyclic agg@idnts | AehS¥et EMOBEHNGCH @M Ak (E3-Cy)-alkoxy,
10 NO2, CF3, benzyloxy or B(OH)p; | |

or to compounds of the formula | in which

Y is O;

15

m is 1;

n is O;

20 R-  isphenyl NHSOQCFs,.phenyI-B(OH)g;
or to compounds of the formula | in which
Y is a bond;

25 '
m is 1;
n is 0;

30 R . is NR4R5 which denotes pyrrole or indole and is substituted by

| COOH,; |

or to compounds of the formula | in which

35 Y. | is a bond; -
m is 1;

n | s 1;




ring menbers, in which at [east one atomin the ring
systemis a heteroatomfromthe group of N, 0 and S.
20 The conpounds of the fornula | contain at |east two
centers of assymmetry and may/ contain nore. The
conmpounds of the formula I may therefore be present
inthe formof their racemates, racem c m xtures, pure
engntionerg,o- di astereoners and di astereomer m xtures.
The present inventi-on 25 enconpasses all of these
1sonmeric fornms of the conpounds of the forrmula 1.

Th??g |somgr 'dtﬁid‘pﬁéﬁ‘é @y'beﬁ!gmidﬂiﬁb hég?ﬁié}f dFalbb%HkI@r fhay be
no escri .. EXQr e , be obtained by known
5net hods. M@ﬁﬁygqjéﬂggcggﬁabl e salts are
particularly suitable for nmedical 30 applications
because of t.heir,. rerater so| ubi Iitﬁ i n v.vatter cofgmalr,,ed]c d
wi thRTESERLIPYPIPTLASE RNCORRSSER 41 Compidaliang YTdng, gieferre
haembodihantsd of the nakhijon deseribiediHeremni on or cati on.
Sui t abl e pharmaceutically acceptable acid addition
salts of the conpounds of the invention are salts of

10j ndihgaslkyl egsiieils i jed sabstitigntscRl &1, RAcR§, R4 and R5 can be

hy df-alheehsin sHtaRbed.c. metaphosphoric, nitric 35 and
sul furic acids, and of organic acids such as, for

exanpl e, acetic acid, benzenesulfonic, benzoic,
ci fArylcis #t benessderstaldcas frogaing  arglavematic, calbyeplid, anono- or

is eIyl ® [ Co-lya iqnd C | ej,C,. mal.i . :

e IEAGBE i B St R8I i € E0 iR g i or in the
15t arings.i ¢ aci ds. Suitable pharnmaceutically acceptable

basic salts are ammonium salts, alkali netal salts

(such as sodium and 8 potassium salts) and al kal i ne

ealtsieRandiis adneso( subieyelic amgralic g systent hawngdfom 4 to 11

?gkmg)n@hﬁbz é@'atiﬁ %icﬁ] %T”eﬁaéggbne atom (ijn tlhsa ring system is a
2-am no- 2- hydr oxynet hyl, - - propanedi ol ),
(i DRIRTASR e T/AIBHE PN, H1 899 Shonian ne. ' 5 Sal ts
20w th a pharmaceutically unacceptabl e ani on such as,
fo t [, ] i n i t hi
t nd "SR s b YERRAE S BRBIL FBAS v G Rt hdsdymetry
f oandmayceptaimmare. dhe monigduralsi afithefformula | may therefore be
phgf%%ﬁﬂﬂ Aol of I6GE A e S Aabanfd HiRlrdL hubS Enditiomers,
nont herapeutic, for exanple In vitro, . . :
diastereomers and diastereomer mixtures, The present invention
25 encompasses all of these isomeric forms of the compounds of the formuia
|. These isomeric forms may, even when some of them are not described

expressis verbis, be obtained by known methods.

Pharmaceutically acceptable salts are particularly suitable for medical

30 applications because of their greater solubility in water compared with the
' starting or base compounds. These salts must have a pharmaceutically
acceptable anion or cation. Suitable pharmaceutically acceptable acid
addition salts of the compounds of the invention are salts of inorganic acids

such as hydrochloric acid, hydrobromic, phosphoric, metaphosphoric, nitric

35 and sulfuric acids, and of organic acids such as, for example, acetic acid,
- benzenesulfonic, benzoic, citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesulfonic and tartaric acids. Suitable pharmaceutically acceptable
basic salts are ammonium salts, alkali metal salts (such as sodium and .




applications. 10 The term."physiologically functiona
derivative" used herein refers to any physiologically

tol erated derivative of a conpound of the formula I of

the invention, for exanple a ester which is able, on
adm nistration to a mmmal such as, for exanple, to a
hupatassium fsaits) eafralisaling earth mactak salty {swch as roagmesiva and

of chﬁﬁjrﬁolégwf aahfjo"saﬁé‘ @Pttidfﬁetﬁﬁ{o@b@-éﬁﬁdd Qeﬂyﬁﬁf»xdfgéethyi 1,3-

Physi ol og unctional derivatives also I'nc
pr BERRASA ﬂﬁé a'&@ﬁﬁﬁﬂﬁ\d%s%‘? of gihvilgnadiAMBE; * as

descri bed, for exanple, in H Ckada et al. Chem

Ph 1. 1994, 4 7-61. Suc d

5 PR P phoStacs BB i beomuIShRE SR 30, B, grame,
Th&ﬁ&zommétateglﬁemge belomgelvitiia tha\wzopaadfi thie tiyvertionods useful
Th%t&%&&{é@ f8 ﬁ"lge dr?ﬁ(ﬁ'%brq 8?%%@#%%0ﬁ)“0?t herﬂaceutlcally

vari ous polynofphous or s € as a

anac@emgb@l Balte qdeqrniﬁxf pﬁmwfwﬂwrapeutlczﬁor example in vitro,
- _Fﬁﬁm&ﬂ s forms of the conpounds of the invention

: t In the scope of the invention and are a
Ofurther aspect of the invention. Al references

| heﬂ'ﬁéﬁéfme‘fph‘yf@loxdﬁﬁéﬂwLfﬁﬁéﬁdna?fdérg/hﬂ%’agéed het&ih refers to any
oun 0 nmu S escri
¢ ophyalblohaLy olsraist dleTalve, o 3 AoeieLBs AR pyomaR™ of the

f umvenbor foleexampley an ebterewhichs idebia,i bedadmimisiration to a

- Usgq m'n iséuc}‘f??%'fgfe&grln esto dﬁlﬂ%é {ngO}IJI]Ie(dH'é&E)PBF indirectly) a

conpoun orrru
15 pheemgeund of e tosmplss er amgcfa@ metaRdlitetereef. | | gands.
The PPAR receptor |igands of the invention are

abl e as nodul afors of the activity t he PPAR
Eéwem'caﬂar Juncliorel pAgrivatuesatalFo g cRrodrgs of the

L ec@mFGUﬁ?é gPﬂ@ lln&éﬁtldiﬁ GHSS@ésche@nf(%rf@iéWIé W cOkaaa et al.,
e CLI e | 0 e C
B b 188852 Se Pt ptul o pin BifmBlaboiized in

- 20 i swrﬁ/ortam cd?ﬁ’pcﬁmqmﬁthe iR Theaea rédtABd ehdayathemsadves have
- argctw%}%tby di fferent genes

- The compounds of the invention may also exist in various polymorphous

forms, for example as amorphous and crystalline polymorphous forms. All

25 polymorphous forms of the compounds of the invention belong within the
scope of the invention and are a further aspect of the invention.

All references hereinafter to “compound(s) of formula I" refer to
compound(s) of the formula | as described above, and to the salts, solvates
- 30 and physiologically functional derivatives thereof as described herein.

Use

This invention relates further to the use of compounds of the formula | and

35 their pharmaceutical compositions as PPAR receptor ligands. The PPAR
- receptor ligands of the invention are suitable as modulators of the activity of

 the PPAR receptors. '

Peroxisome proliferator-activated receptors (PPAR) are transcription

- factors which can be activated by ligands and belong to the class of nuclear




(Peroxi sone proliferator-activated receptor (PPAR):
structure, nmechanisns of activation and diverse
functions: Mtojim K, Cell Struct Funct., 1993, 5
18(5), 267-77). There exist tvw variants of PPARganmmm,
PPARgammai and PPARgamma2, which are the result of

al tharmeney gegeploss. prhstet ere dmge RRABr emfpahSnﬁRﬂARa!pha

spI n t
P PPARSS S DR, wnkn, Skl B by, e, genes

dPﬁf@i’Feqme Plr%’kf%’@t‘éfr%(itf‘fﬁtﬁﬂ fQﬁ@PHﬁde@-%QUP@P@ mechamsms
d: fdfeécﬁmhtmma&luodnogrlsgaﬂfufnemt 'Mﬁﬁ)lmtEWR f@%ﬁf}%t@@teraméts 1993,
p ole in different aspects o e

5 %@} g% 7j) a multitude of genes, whose gene

prdﬂmﬂ_as exigt ctwei aldriantsvafveBPARgaairhy, oPRARGarentay and
in r
exaﬁﬁ%ﬁggaﬁ%ﬁ%lgﬁr%rgep%orresgﬁﬁa&oél ejﬁb :\}%H‘g? éfoﬁromoters and
i n difientgiuhRNAoaplifing &Vidpl-Roigdetcadt, ab @lins |Imcast 97 2553 2561,

' Pp’g@%m@véﬁoﬁ?b@%ﬂ feqd@p'tc?}st%%elé ?ﬂﬁfemﬁﬂls{sﬁe dlstantlon and

IS Cru
- 10r egno@ﬂatendlﬁeremumg@ agigal fumcftmnseﬁhedi’%ﬁ rep@ptors play a key

- ad%!e' PNgiffBFRMNR ds%%@&t of ﬁwea?égtﬁétﬁjh bf“é%\llﬁﬁudé‘ of j@nes, whose

. ul ati on of ol ogi ca roc
| Qe ﬁ@oc{%&%@rﬁmp@wla&we'wﬂ  Haeeiy orctﬂ%ﬁée%d"vwl?lﬂ and

ggrda;eﬂsmwxdaéte rgegdbdmem ITEH LS dbf emam'ﬂtﬁ laleARaIptna edceipliers play
| I

Va9 S Pl By YR FBalatod 38 9ty BRAL oAb a1 fpoprotein

15d'ermataboﬁ&rs hihdh@yimemetwlmlazd?ﬁ%lagammams crici@allgninvolved, for

" OBHTIC AU oS Adipsse PO aielcidiafioh, of ot and

si ol see; R
I\/b dn adxtyﬂm F@%XRwyethts@rewlﬁ@ﬂnyplvw i $he éﬁguhatlon pf many

'%/Fﬁurﬂ%}e sng%ﬂaal \'fﬂ'bceés?es Nﬁcluﬂmgﬁsgﬂo@%hléﬁ eateN not directly

Pr.o 001
ot wihe SaiHONVHARL pbRtb] BEBEOTY e o AR of the
20t hedifferentPRAR vddeptordrean seihadililatddoto vagingaekieptd bg various

of Tebhaioh o AckEREAhEs B8 SihMet tollaffls, fortrelevant
of reviewsnoehdesningnfunchiens.opbysioldgical affest fandnplathaphysislogy,
' ?Su'sb%bUSeIf Ber. a({é?%ttéiea;&ﬁﬁﬁ‘t Rg@owl‘“eﬂnté@z agrs] mdyahxééanothy

ns descri ‘herei’ t

seMVispnogt Qit, HeMede 6ot 80P n¥pInad e, %a$27a§§@1| 2lgven ddiewer
25(segal.f REcea@YyMHorm Res., 2001, 56, 239-63.

The present invention relates to compounds of the formula | which are
suitable for modulating the activity of PPAR receptors, especially the
activity of PPARalpha and PF’ARgamma. Depending on the profile of the
modulation, the compounds of the formula | are suitable for the treatment,

30 control and prophylaxis of the indications described hereinafter, and for a
series of other, connected pharmaceutical applications (see, for example,

Joel Berger et al., Annu. Rev. Med., 2002, 53, 409 — 435; Timothy Wilson

et al., J. Med. Chem., 2000, 43(4), 527-550; Steven Kliewer et al., Recent

- Prog Horm Res., 2001, 56, 239-63; Jean-Charles Fruchart, Bart Staels and

- 35 Patrick Duriezz PPARS, Metabolic Disease and Arteriosclerosis,
Pharmacological Research, Vol. 44, No. 5, 345-52, 2001: Sander Kersten,
Beatrice Desvergne & Walter Wahli: Roles of PPARSs in health and disease,
NATURE, VOL. 405, 25 MAY 2000, 421-424: Ines Pineda Torra, Giulia
Chinetti, Caroline Duval, Jean-Charles Fruchart and Bart Staels:




Joel Berger et al., Annu. Rev. Med., 2002, 53, 409 -

435, Tinmothy Wlson et al., J. Med. Chem, 2000,

43(4), 527-550; Steven Kliewer et al., Recent Prog

Horm Res., 2001, 56, 239-63; J@an-Charles Fruchart,

Bart Staels and 35 Patrick Duriez: PPARS, Metabolic

Di steagdsame potitaratos-alctivatedl secefioms: rfewro | toayiscaiptional control to
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&F@ﬂpwnﬂ@api Hrigivpey |a§%d§?’ét'CU|W§R|t§b|%'@f thrp freafgepgnd/or
20QPevediibndt4; I nes Pineda Terra, Gulia Chinetti,
Carol i ne Duval, Jean-Charles Fruchart and Bart St ael s:
510 Peroxi sone prol iferator-activated receptors: from
t r dnscr idpgordes| of iy aau metabohsmlmlglmcmet uiflizatiGidisorders

are par FS%S%‘%%@%%W i FetentE BRIEAIE cnal or ' *°

prevention of 5 1. - disorders of fatty acid

”EtZab@iabéfgsﬁ‘ﬁ% i@usH ‘?Riﬁrt#ﬂri]éritggé DOflagbRer ﬁiﬁu?iing the prevention

Sorders Stance plays a
10D| ableéBelﬁlSP‘Flﬂt%' sqquslag-ti cul ar type 2 d| abet es,

~incl leéﬂﬁ@ulfahésﬁéﬁgﬁﬁlih@ﬁonﬂébt@fn drBe associ at ed
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20 especially those (but not restricted to those) which are characterized by

one or more of the following factors:
- - high plasma triglyceride concentrations, high postprandial plasma
triglyceride concentrations
- low HDL cholesterol concentration
25 - low ApoA lipoprotein concentrations
' - high LDL cholesterol concentrations
- small dense LDL cholesterol particles
- high ApoB lipoprotein concentrations

- 30 4. Various other conditions which may be associated with metabolic
syndrome are such as:
- obesity (excess weight), including central obesity
- . thromboses, stages of hypercoagulability and prothrombosis (arterial
and venous)
35 - high blood pressure
- heart failure, such as, for example, (but not restricted to that) in the
state after myocardial infarctiori, hypertensive heart disease or
cardiomyopathy |
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ocardi al infarction, 5 stroke -
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thiopaggpel di seases, such as, for exanple,
di Sease .and ul cerative colitis - pancreatitis

restricted to) carcinomas of the gastrointestinal tract, of the liver, of
the biliary tract and of the pancreas, endocrine tumors, carcinomas
of the lungs, of the kidneys and the unnary tract, of the genital tract,
prostate carcinomas, etc.

acute and chronic myeloproliferative disorders and lymphomas
angiogenesis

neurodegenerative diseases

Alzheimer's disease

multiple sclerosis

Parkinson'’s disease

erythemato-squamous dermatoses such as, for example, psoriasis
acne vulgaris

other skin disorders and dermatological conditions which are
modulated by PPAR

eczemas and neurodermatitis

dermatitis, such as, for example, seborrheic dermatitis or
photodermatitis

keratitis and keratoses, such as, for example, seborrheic keratoses,

senile keratoses, actinic keratosis, photo-induced keratoses or
‘keratosis follicularis

keloids and keloid prophylaxis
warts, including condylomata or condylomata acuminata
human papilloma virus (HPV) infections, such as, for example,

" venereal papillomata, viral warts, such as, for example, molluscum

contagiosum, leukoplakia




- solid tunors and neopl asns, such as, for exanpl e,
(but. not 15 restricted to) carcinomas of the
gastrointestinal tract, of the liver, of the biliary
tract and of the pancreas, entldbcrine tunors,
- carcinomas of the lungs, of the kidneys and the
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kel oi.d gstepiMhd s warts, including condyl omata or

condyl omat a acum nata h n papilloma virus (HPV)
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15 cancer ,wastity @achéxia) exanpl e, basal -cel | carci nomas,
- gout
- ischemia/reperfusion syndrome
- acute respiratory distress syndrome (ARDS) (“shock lung”)

20 Formulation

 The amount of a compound of formula | necessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the intended use, the mode of administration and the

25 clinical condition of the patient. The daily dose is generally in the range
from 0.001 mg to 100 mg (typically from 0.01 mg to 50 mg) per day and per
kilogram of body weight, for example 0.1-10 mg/kg/day. An intravenous
dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which

can suitably be administered as infusion of 10 ng to 100 ng per kilogram

30 and per minute. Suitable infusion solutions for these purposes may contain,
for example, from 0.1 ng to 10 mg, typically from 1 ng to 10 mg, per
milliliter. Single doses may contain, for example, from 1 mg to 10 g of the

" active compound. Thus, ampoules for injections may contain, for example,
from 1mg to 100 mg, and single-dose formulations which can be

.35  administered orally, such as, for example, capsules or tablets, may contain,
for example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the
therapy of the abovementioned conditions, the compounds of formula | may

be used as the compound itself, but they are preferably in the form of a

- pharmaceutical composition with an acceptable carrier. The carrier must, of
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MY, i ARLA se dH theXIBlePand severity of the condition to be treated and

on the nature of the compound of formula | used in each case. Coated

formulations and coated slow-release formulations also belong within the

framework of the invention. Preference is given to acid- and gastric juice-

20  resistant formulations. Suitable coatings resistant to gastric juice comprise

cellulose acetate phthalate, polyvinyl acetate phthalate, hydroxypropyl-

- methylcellulose phthalate and anionic polymers of methacrylic acid and
methyl methacrylate.

25  Suitable pharmaceutical compositions for oral adminisiration may be in the
form of separate units such as, for example, capsules, wafers, suckable
tablets or tablets, each of which contain a defined amount of the compound
of formula I, as powders or granules; as solution or suspension in an
aqueous or nonaqueous liquid; or as an oil-in-water or water-in-oil

30 emulsion. These compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which includes a step in which the
active compound and the carrier (which may consist of one or more
additional ingredients) are brought into contact. The compositions are
generally produced by uniform and homogeneous mixing of the active

35 compound with a liquid and/or finely divided solid carrier, after which the
product is' shaped if necessary. Thus, for example, a tablet can be

| produced by compressing or molding a powder or granules of the
compound, where appropriate with one or more additional ingredients.
Compressed tablets can be produced by -tableting the compound in free-
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25 by mixing a compound of the formula | with one or more conventional solid
carriers, for example cocoa butter, and shaping the resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are
~ preferably in the form of cintment, créme, lotion, paste, spray, aerosol or
30 oil. Carriers which can be used are petrolatum, lanolin, polyethylene
glycols, alcohols and combinations of two or more of these substances.
‘The active compound is generally present in a concentration of from 0.1 fo
15% by weight of the composition, for example from 0.5 to 2%.

35 Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal uses can be in the form of single plasters which
are suitable for Iong—term close contact with the patient's epidermis. Such
plasters suitably contain the active compound in an aqueous solution which

_ is buffered where appropriate, dissolved and/or dispersed in an adhesive or
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25 8. active compounds for the treatment of high blood pressure
- 8. active compounds for the treatment of heart failure and
10. active compounds for the treatment and/or prevention of compli-
cations caused by diabetes or associated with diabetes.

30 They may be combined with the compounds of the formula | according to
the invention in particular for synergistic improvement of the effect.
Administration of the active compound combination may take place either
by separate administration of the active compounds to the patients or in the
form of combination products in which a plurality of active compounds are

35 presentin one pharmaceutical preparation.

Mention may be made by way of exampie of:
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on [ipid and sugar netabolismand, in particular,
25 In one embodiment of the invention, the compounds of the formula 1 are
' administered in combination with substances which influence the hepatic
glucose production, such as, for example glycogen phosphorylase
inhibitors  (¢.f.. WO 01/94300, WO 02/096864, WO 03/084923,
_ WO 03/084922, WO 03/104188).
30
“In one embodiment, the compounds of the formula | are administered in
 combination with a sulfonylurea such as, for example, tolbutamide,
- glibenclamide, glipizide or glimepiride.

35 In one embodiment, the compounds of the formuia | are administered in
combination with an active compound which acts on the ATP-dependent
‘potassium channel of the beta cells, such as, for example, tolbutamide,

~ glibenclamide, glipizide, glimepiride or repaglinide.
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' In one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR gamma agonist such as, for
example, rosiglitazone, pioglitazone.

25 In one embodiment the compounds of the formula 1 are administered in
combination with compounds with inhibitory activity on SGLT-1 and/or 2, as
disclosed, for example, directly or indirectly, in PCT/EP03/06841,
PCT/EP03/13454 and PCT/EP03/13455.

30 . In one embodiment, the compounds of the formula | are administered in
combination with an a-glucosidase inhibitor such as, for example, miglitol
or acarbose.

In one embodiment, the compounds of the formula | are administered in
combination with more than one of the aforementioned compounds, for

35 example in combination with a sulfonylurea and metformin, a sulfonylurea
and acarbose, repaglinide and metformin, insulin and a sulfonylurea, insulin
and metformin, insulin and troglitazone, insulin and lovastatin, etc.

Lipid modulators
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e”ﬁP@PE“’é}ﬁb&ﬁm{é?s df”(H@%bé%gront Hge %BFFER}H?\% &fthbhi%rmu!a | are

formu tion wt

suBdministesedyil epmpifatigs yith aw@ole@&rpl ebscgpt]%é@“bltor such as
preds@rtbew foisU@Bta#@iefQ:ﬁ YYONI2B0ARY COBEN ezetimibe, tiqueside,
phosg@ é % inhibitors (c.f.: WO 01/94300, WD
02PB9REHRSI9RO 03/ 084923, WD 03/ 084922, WO 031104188).

20 30 In one enbodi nent, the conpounds of the formula I
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25 In one embodiment, the compounds of the formula | are administered in
combination with dietary fiber materials, preferably insoluble dietary fiber
materials (see, for example, carob/Caromax® (Zunft H J; et al., Carob pulp

preparation for treatment of hypercholesterolemia, ADVANCES I[N
THERAPY (2001 Sep-Oct), 18(5), 230-6). Caromax is a carob-containing

- 30 . product from Nutrinova, Nutrition Specialties & Food Ingredients GmbH,

Industriepark Héchst, 65926 Frankfurt/Main. Combination with Caromax® is
| possible in one preparation or by separate administration of compounds of
the formula | and Caromax®. Caromax® can moreover be administered in
the form of foodstuffs such as, for example, in bakery products or muesli
35 Dbars.

in one embodiment of the invention, the compounds of the formula | are
administered in combination with a PPAR alpha agonist.




conmbi nation with an active conpound which acts on the

ATP- dependent pot assi um channel of the beta cells,
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administered in combination with an ACAT inhibitor.

In one embodiment of the invention, the compounds of the formula | are
25 administered in combination with an MTP inhibitor such as, for example,
implitapide.

in one embodiment of the invention, the compounds of the formula | are
administered in combination with an antioxidant.

- 30 _
In one embodiment of the invention, the compounds of the formula | are
administered in combination with a lipoprotein lipase inhibitor.

In one embodiment of the invention, the compounds of the formula | are
.35 administered in combination with an ATP citrate lyase inhibitor.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a squalene synthetase inhibitor. -




30 I'n one enbodi nent, the conpounds of the formula I

are admnistered in conbination with an a-gl ucosi dase

i nhi bitor such as, for exanple, mglitol or acarbose.

I'n one enbodi nent, the conpoufls of the formula | are

adm nistered in conbination with nore than one of the
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insulin and a sul fonylurea, insulin and nmetformn,

i n;\L,l,ltibBegEYJI troglitazone, insulin and |ovastatin, etc.

Li pitd nodul ators 18 In one enbodi nent of the
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at orliststt at i n, rosuvastatin. In one enbodi nent of the
i nvention, the conmpounds of the formula I are
adm ni stered in conbination with a bile acid .
10 adbor pre oembadinmentorthes edhert @ictivex aamipeund)Siss, fendiyramine or
USqyBxfedtiuBPiineUS 6, 227, 831, EP0683773, 10 EP0683774).
In one enbodi nent of the invention, the conpounds of
t hin g duigrembegimensdhe othereadiyeicompawsdra s afing. a
polynmeric bile acid adsorbent such as, for exanple,
chpl est yram n col esevelam 15 1n.qne. enbodj nent ,of .
Cnid 7 TVERET SRBodiRent s aRodas Bt He oz | 5 adinistered
15 adin néhkination nwithntCARTI onodulatore (deal €'€ioeaie-amphetamine-
ab QN i bt ' or :
B0 Bs R Rl Bherdl HibteBGfrh” ankAy Ry, gastric
20emptying irefier]i Aeskavet, A I8¢ al.neitaraenetans! Metaheliadesearch
of (ddte)f or ma@® | a554.588M ni {FY ed JiagEidsNat F@n WekBmple
an L receptor, i ndqucer gﬁ_ee for
N-B,I?[(4-am| oquinazolin-2-ylaminojmethyl]cyclohexylmethyl}-naphthalene-
20  1-sulfonamide hydrochloride (CGP 71683A)), MC4 agonists (for example
- N-[2-(3a-benzyl-2-methyl-3-ox0-2,3,3a,4,6,7-hexahydropyrazolo-
[4,3-c]pyridin-5-yl)-1-(4-chiorophenyl)-2-oxoethyl}-1-amino-1,2,3,4-tetra-
- hydronaphthalene-2-carboxamide (WO 01/91752)), orexin antagonists (for
example 1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea hydro-
25 chloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyi-
1,4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt
(WO 00/63208)); TNF agonists, CRF antagonists (for example [2-methyl-
9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine
(WO 00/66585)), CRF BP antagonists (for example urocortin), urocortin
30 - agonists, B3  agonists (for example  1-(4-chloro-3-methane-
sulfonyimethylphenyl)-2-[2-(2, 3-dimethyl-1H-indol-8-yloxy)ethylamino]-
ethanol hydrochioride (WO 01/83451)), MSH (melanocyte-stimulating
hormone) agonists, CCK-A agonists (for example {2-[4-(4-chloro-
2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-ylcarbamoyl]- '
35 . 5,7-dimethylindol-1-yi}acetic acid trifluoroacetic acid salt (WO 99/15525));
serotonin reuptake inhibitors (for example dexfenfluramine), mixed
serotoninergic and noradrenergic compounds (for example WO 00/71549),
5HT agonists (for example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid
salt (WO 01/09111)), bombesin agonists, galanin antagonists, growth




- exanple, US 6,342,512). 25 In one enbodi nent, the
conmpounds of the fornmula | are admnistered in
conmbination with dietary fiber materials, preferably
insoluble dietary fiber matephials (see, for exanple,
carobl Caromax(r) (Zunft H J; et al., Carob pulp
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of the i ns\sfereht.e‘lgont tkge c?rrpounds of the formula™ are
15 2QIRGNLE.H8La DIGPkERSfrat i on with nicotinic acid or
niacin. In one enbodiment of the invention, the
COW%Hgdém%diHE%tf ﬂ{ﬂb%plouﬁag of the formula | are administered in
combination with medicaments having an antiinflammatory effect.
25
In one embodiment, the compounds of the formula | are administered in
combination with medicaments which are employed for cancer therapy and
cancer prevention.

30 It is self-evident that any suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and
optionally one or more other pharmacologically active substances is
regarded as falling within the protection conferred by the present invention.

35 The activity of the compounds was tested as follows:




adm ni stered in conbination wwth a CETP inhibitor, for
exanple, CP-529,414 (torcetrapib). 20 In one
‘enbodi ment of the invention, the conpounds of the
formula | are admnistered i @2conbination with an
ACAT inhibitor. In one enbodi nent of the invention,
t hdetenpination af EGS0 fvalues fl PRAR agbnixtyiini tHee PEAR ralpha
corgéi“n@sjton with an MIP inhibitor such as, for
exanpl e, inplitapide. In one enbodi nent of the
"~ invention, the conpounds of the formula | are
admppicgiiered in conbination with an antioxidant. 30 In
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| &b lingni Higreelseanly littie expression of the luciferase reporter gene

without addition of a PPARaipha ligand if fatty acid-depleted fetal calf

| serum (cs-FCS) is used in the test. PPARalpha ligands bind and activate

20 .the PPARalpha fusion protein and thereby bring about expression of the

luciferase reporter gene. The luciferase which is formed can be detected by
means of chemiluminescence via an appropriate substrate.

Construction of the cell line
25
' The PPARalpha reporter cell line was prepared in 2 stages. Firstly, the
luciferase reporter element was constructed and stably transfected into
HEK cells. For this purpose, five binding sites of the yeast transcription
factor GAL4 (in each case 5-CGGAGTACTGTCCTCCGAG-3) were
30 cloned in 5°-upstream of a 68 bp-long minimal MMTV promoter (Genbank
 Accession #V01175). The minimal MMTV promoter section contains a
CCAAT box and a TATA element in order to enable efficient transcription
by RNA polymerase Il. The cloning and sequencing of the GAL4-MMTV
construct took place in analogy to the description of Sambrook J. et. al.
35 - (Molecular cloning, Cold Spring Harbor Laboratory Press, 1989). Then the
complete Photinus pyralis luciferase gene (Genbank Accession # M15077)
was cloned in 3’-downstream of the GAL4-MMTV element. After
sequencing, the luciferase reporter element consisting of five GAL4 binding
sites, MMTV promoter and luciferase gene was recloned into a plasmid
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The activity of PPARalpha agonists is determined in a 3-day test, described
_ below:
30
Day 1
The PPARalpha reporter cell line is cultivated up to 80% confluence in
- DMEM medium (# 41965-039, Invitrogen) with the following additives: 10%
cs-FCS (fetal calf serum, #SH-30068.03, Hyclone), 0.5 mg/ml of zeocin
35 (#R250-01, Invitrogen), 0.5 mg/ml of G418 (#10131-027, Invitrogen), 1%
B penicillin streptomycin solution (#15140-122, Invitrogen) and 2 mM of
L-glutamine (#25030-024, Invitrogen). Cultivation is carried out in standard
cell culture bottles (# 35 3112, Becton Dickinson) in a cell culture incubator
at 37°C in the presence of 5% CO,. The 80% confluent cells are washed
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20 Det:@mmen@wl remnm®iedERp Gispithties, ahd AMAredigiel), 3he test khiestances
PPéRuted in®medium are added to the cells. Dilution and addition of the

substances is carried out using a robot (Beckman FX). The end volume of
the test substances diluted in medium is 100 ul per well of a 96-well
microtiter plate. The DMSO concentration in the test is below 0.1% viv to

25  prevent cytotoxic effects of the salvent.

To demonstrate that the test is working in each individual plate, a standard
PPARalpha agonist, which is also diluted to 11 different concentrations,
was added to each plate. The test plates are incubated in an incubator at
37°C and 5% CO; for 24 h.
.30

Day 3

The PPARalpha receptor cells treated with the test substances are
removed from the incubator, and the medium is aspirated off. The cells are
lyzed by pipetting 50 pi of Bright Glo reagent (from Promega) into each well

35 of a 96 well microtiter plate. After incubation at room temperature in the

' dark for 10 minutes, the microtiter plates are measured in the luminometer

(Trilux from Wallac). The measuring time for each well of a microtiter plate .
is 1 sec.




cell test Principle 5 To analyze the effectiveness of
substances which bind to human PPARal pha, activating

it in agonistic manner, a stable transfected HEK cell

Iine (HEK = hunman enbryo ki dn2%) designated here as
"PPARal pha reporter cell line" is used. It contains

t wevgdregioinc el ements, a luciferase 10 reporter el enent
(pdel t aM GAL4- Luc- Zeo) and a PPARal pha fusion protein

(GR- GAL4- human PPARal pha-LBD) whi ch nedi at es

expihesgLda deta ohéhe appartusaios megsiringriumingasence are exported

depspd 'ﬂﬂcr‘b@oﬁ If)f’c%*ﬁ?i\é”@o%é Sty cU?@esStaﬁB' BCsMMlues of PPAR

constitutivel y exX ressed. f usion

5 GRAgRNISIS (AN mmtsﬁausmo tbenagogrﬂmt h?éL E#| popergingusto the
of |ﬁ§1ﬂ1CﬁBﬁB@fﬂiﬁnéﬁQ@c¥Lﬂér9@H Syl ine via the 15 GAL4
_proteln portion to the GAL4 bi nding notifs
-upstream of the luciferase reporter el enment which
i S Isthblagsayntthg RRAR alphd BE€sgeqioe® fafthe emperinds|of iexamples

renapcrafihthe A4S TR 80P M 2earal pha 1§ gand

-10if fatty acid-depleted fetal calf serum(cs FCS) is

I
574 AL e 6O SB p,  hori

.ab@GFOf@%E&@Pd'ﬁV%ﬁloﬂrﬁfe |Hstﬁ9 indpbled heé%ner gene. The
Iumferase which is fornmed can be detected by nmeans
H%EF% Ium' nescence via an appropriate substrate.

_ ction of the cell line 25 The PPARal pha
15reporter cell line was prepared in 2 stages. Firstly,

‘the TuciTegase fepgrter el emgnt m%ééﬁ‘?ﬁA%&iBﬂaiﬂﬁl}

ot P r\r\lln

SlCllle tr—anstectea+nto rci—Gie —1OF—tHAt+S

fiive binding sifles of the yeast transcri pt|3)$ﬂ factor
GhL4 (in each ogse 5' - CGGAGTAQTGTCCTCCGAG 3499 Were 30
clloned in 5 -upstream of a 68 |by-1ong m ni mal MVIV
pionot er (Genbattk Accession # V01175). The3®d ni nal
MMTV pronoter gsggtion containst a CCAAT boxq@gad a TATA
ellemrent in or de)ivt o enabl e effli ci ent tranSCéMJti on

XXII 222
XXVI 24

It is evident from table | that the compounds of the formula | according to
the invention activate the PPARalpha receptor, thus effecting, for example,
analogously to clinically used fibrates, a lowering of the triglyceride
20 concentration in the organism (see, for example, J.-Ch. Fruchard et al.:
PPARS, Metabolic Disease and Atherosclerosis, Pharmacological
Research, Vol. 44, No. 5, 345-52 2001; S. Kersten et al.: Roles of PPARs
in health and disease, NATURE, VOL 405, 25 MAY 2000, 421-4; |. Pineda
et al.: Peroxisome proliferator-activated receptors: from transcriptional
25  conftrol to clinical practice, Curr Opin Lipidol 12: 2001, 245-254).




by RNA pol ynerase I1. The cl oning and sequenci ng of
"the GAL4- MMTV construct took place in analogy to the
description of Sanmbrook J. et. al. 35 . (Ml ecular
cloning, Cold Spring Harbor L2®oratory Press, 1989).
Then the conplete Photinus pyralis luciferase gene

( GBettermminationsei 6658 vialiiey 8§ PPARs agbnists inthe cellular

3 W@r{"mﬁt the GAL4- MMIV el enent. After
‘'sequencing, the luciferase reporter elenent consisting
of five GAL4 binding sites, MMIV pronoter and

| Upriheibfsse gene was recloned into a plasmd 23 which

5confers zeozin resistance in order to obtain the
pl asm d pdeltaM GAL4-Luc-Zeo. This vector was

trAnsrhasteﬁd tranisfedtidt cestem i @mplydante determting hihe celiular
” o PEART " oG oG] PRAN agonlts; o R 1ifdKe BrolifE Ust of a

I ntucjferegesepobeplageid { piLdvasic-H kG L8-Ti€dananof 8. FEPARgamma
TOLRLSYBR USRI SThANAS Al LB PRI S0P ot

expr essi on of
10| u@laﬁem@%eargetwswmﬂyatrge@iﬂ%e%ﬂr@tp hyman pemREYQtR Kidney cells

BHBK dc%{lalg} ?Tﬁéréﬁetﬁéft%de ﬁ’f\ﬁﬁé&?g‘ I(';SBQ) N $usion proteln
bﬁ% beaPPRRoamRDEDRREbANTEB dp 1S GALAHaNding Sies of
N— ther mprmaﬂer b&hs?ﬁ:idam e prasencefiof thPPRRy=pavstactivedigand, the

{racRi WS BB RG 1 Eharkr el USRS efression

15 yea’stha funifetaseprepnTteragens, vach ¢aBe hbatteptedensthenfarm of a

the |
el HRBee G Bidtal aifer éf?nfﬁﬁ%“ 1S OS5 hpiralehs o
c;eﬁvﬁﬁrﬁn%is@@sth@nstﬁ @ S RABARNA WP&’!TGELQBIW@GBIH the
engelRfiart PPAR@BW%%QQHé&W@CHOm mnw §iTEr§§é1$é;5¢’r€ér plasmid

PR ARG e xR &*asa@@mgenﬁmﬁﬁ?m&ﬁw%ag% N HEK

- 20 or celis berarselstable amst pérmdnent expressivinast the dFRARgaiiyna fusion
}iﬁm‘fé/'h?gg%i%é rus pronoter. This plasm d was

eari ze restriction endonucl ease and stably
transfected into the previously 20 described cel

clggﬁ %@cgaﬁg fieniheci ferase reporter elenent. The

f|n|s a reporter cell line which contains a
Iu0|ferase reporter

25 The luciferase reporter plasmid pGL3basic-5xGAL4-TK is based on the

vector pGL3basic from Promega. The reporter plasmid is prepared by

cloning five binding sites of the yeast transcription factor GAL4 (each

binding site with the sequence 5-CTCGGAGGACAGTACTCCG-37),

together with a 160 bp-long thymidine kinase promoter section (Genbank

30  Accession # AF027128) §'-upstream into pGL3basic. 3’-downstream of the

thymidine kinase promoter is the complete luciferase gene from Photinus

pyralis (Genbank Accession # M15077) which is already a constituent of

the plasmid pGL3basic used. The cloning and sequencing of the reporter

~ plasmid pGL3basic-5xGAL4-TK took place in analogy to the description in

35  Sambrook J. ef. al. (Molecular clomng, Cold Spring Harbor Laboratory
Press, 1989).

The PPARgamma expression plasmid pPcDNA3-GAL4-

humanPPARgammalLBD was prepared by first cloning the cDNA coding for

amino acids 1-147 of the yeast transcription factor GAL4 (Genbank




" elenment and constitutively expresses the PPARal pha
fusion protein (GR GAL4- human PPARal pha- LBD) was
i sol ated by selection with zeozin (0.5 ng/m) and
(A18 (0.5 ng/m ). 25 Test progpdure The activity of
PPARal pha agoni sts is determned in a 3-day test,
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PPARal pha agoni sts to be tested are dissolved in DVBO

at a concentration of 10 mM This stock solution is

di MeseprocedEM medi um  (#41965-039, Invitrogen) to

whi ch 5% of c¢s-FCS (#SH 30068. 03, Hycl one),

The activity of PPARgamma agonists is determined in a 4-day test which is

20 described below. Before the transfection, HEK cells are cultivated in DMEM
(# 41965-039, Invitrogen) which is mixed with the following additions: 10%
FCS (#16000-044, Invitrogen), 1% penicillin-streptomycin solution (#15140-
122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen).

25 Day1
' Firstly, solution A, a transfection mixture which contains all four plasmids
previously described in addition to DMEM, is prepared. The following
amounts are used to make up 3 ml of solution A for each 96 well microtiter
plate for one test: 2622 pl of antibiotic- and serum-free DMEM (# 41965-
30 039, Invitrogen), 100 i of reference plasmid pRL-CMV (1 ng/ul), 100 pl of
luciferase reporter plasmid pGL3basic-5xGAL4-TK (10 ng/pl), 100 pl of
PPARgamma expression plasmid pcDNA3-GAL4-humanPPARgammalBD
(100 ng/ul) and 78 pi of plasmid pBluescript SK(+) (500 ng/pl). Then 2 ml of
solution B are prepared by mixing 1.9 ml of DMEM (# 41965-039,
35 Invitrogen) with 100 pl of PolyFect transfection reagent (from Qiagen) for
each 96 well microtiter plate. Subsequently, 3 ml of solution A are mixed
- with 2 ml of solution B to give 5 ml of solution C, which is thoroughly mixed
by multiple pipetting and incubated at room temperature for 10 min.
80%-confluent HEK cells from a cell culture bottle with a capacity of




2 mM of L-glutam ne (#25030-024, Invitrogen) and the
antibiotics already described (zeocin, (418,
penicillin and streptonycin) are added. 15 Test

~substances are tested at 11 dpfferent concentrations

in the range from 10 pMto 100 pM More potent
CONPeWMSarar Wasdist efcd Witﬁma:ﬁmdf EFIBS) 14@@9@@4 qﬁwfrbgarm) and

of -Qgﬁteoqvjﬁ’g\tﬂg%ﬁ'gofﬁiﬁgg d M‘%U o |8Mltr&g§n)laf 37°C for
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PRt B apcUP A o o t@%&?‘f?&ﬁé@irﬁi S B Seriio: for

PPArdl.pha receptor cells treated with the test
substances are renoved fromthe incubator, and the
mediumis aspirated off. The cells are |yzed by

pi E)é‘lYtZ ng 50 pl of Bright Ao reagent (from Pronega)
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: compounds are tested in concentration ranges from 1 pM to 10 pM.
The medium of the HEK cells transfected and seeded on day 1 is
completely removed by aspiration, and the test substances diluted in
medium are immediately added to the cells. The dilution and addition of the
substances is carried out by a robot (Beckman FX). The final volume of the
test substances diluted in medium is 100 yl per well of a 96 well microtiter

- plate. Each plate is charged with a standard PPARgamma agonist, which is
likewise diluted in 11 different concentrations, in order to demonstrate the
functioning of the test in each individual plate. The test plates are incubated
for 48 h in an incubator at 37°C and 5% CO..

Day 4

After removal of the medium by aspiration, 50 pl of Dual-Glo™ reagent
(Dual-Glo™ Luciferase Assay System; Promega) are added to each well in
accordance with the manufacturer's instructions in order to lyze the cells
and provide the substrate for the firefly luciferase (Photinus pyralis) formed
-in the cells. After incubation at room temperature in the dark for 10 minutes,
the firefly luciferase-mediated chemiluminescence is measured in a
measuring instrument (measuring time/well 1 sec; Trilux from Wallac).




5 agoni sts are cal cul ated using t he program XL. Fi t

according to the instructions of the nmanufacturer
(IDBS). In this assay, the PPAR al pha EC50 val ues for

"~ the conpounds of Exanples 1 2® 31 are in the range

from0.1 nMto >10 pM 10 15 The results for the

| actrhéhtso af of e Dokl Gr@“’bsmm&nam eda (Dgan@lcd“"l Luciferase

5

10

15

20

DeAgnY SIBlEn PRRY o RitebiS caE T harhe stpadne actiy

VI b6 ey Iudiferadd augirovidsl memSlmﬂ ot the Ranilla luciferase

P ERERbar O, B [teterkl e EHIREMVSARCr [dERRapER drtoom
r etmppé@ﬂaturehmst@ fiade farga mﬁtheéﬂ&)nml@ites,aﬁaﬂwnugmeﬁ@ence
hgello‘?élbh a;‘“fh%dRéhMé i &forage iPUGaMNEesurbBor 1 sec/well in the

yceri 0 concentration In the or gani sm ( see,
forne@;saﬁﬁwstwm@{ Fruchard et al.: PPARS, Metabolic
D| sease and At heroscl erosis, Phar macol ogi cal
k@? Vol . 44, No. 5, 345-52 2001; S. Kersten et
QQ of PPARs in health and di sease, NATURE,
VQ 405, 25 MAY 2000, 421-4; 1. Pineda et al.

Zﬁé Cc?&ﬁ? dBfa> J)mz’c&g lur’ﬁi ?Irﬁﬂsfaﬁ%ﬂﬁhﬁré Mibfo Bit Excel

| ona con nica

Opf . LTlpﬁe direfly/Renili@o 1u0|fgna;sez Eagtlv:tgggaggt isr matg{ml@qd ofpr each
a‘éﬁ"élﬁénto(ﬁerRPeﬁFfr&E PHeShell iof thd hiciBliter lplite. The dose-effect

pio?s and EC50 values of PPAR agonists are calculated from the ratios by
the XL.Fit program as specified by the manufacturer (IDBS).

PPARgamma ECS50 values in the range from 6 nM to > 10 puM were
measured for the PPAR agonists described in this application.

.'The examples given below serve to illustrate the invention, but without
limiting it. o




Principle 5 A transient transfection systemis :
enpl oyed to determ ne the. cellular PPARganma activity
of  PPAR agoni sts. It is based on the use of a
.luciferase reporter plasm d (pG.3basic-5xGAL4-TK) and
of a PPARgamma expression plasmd

" ( pcDNA3- GAL4- humanPPARgamm®alLBD). Both 10 plasm ds are
transiently transfected i nto human enbryoni c ki dney
cells (HEK cells). There is then expression in these
cells - of the fusion protein GAL4-humanPPARgammalLBD
whi ch binds to the GAL4 binding sites of the reporter
plasm d. In the presence of a PPARgamm-active |igand,
the activated fusion protein GAL4- humanPPARgammalLBD

i nduces expression 15 of the luciferase reporter gene,
whi ch can be detected in the formof a

chem | um nescence signal after addition of a

| uci ferase substrate. As a difference fromthe stably

- transfected PPARal pha reporter cell line, in the

cell ul ar PPARgamma test the two conponents (Il uciferase
‘reporter plasmd and PPARgamma expression plasm d)
are transiently transfected into HEK 20 cells because
stabl e and permanent expression of the PPARgama
fusion protein is cytotoxic. Construction of the

pl asm dsx25. The luciferase reporter plasm.d
pGL3basi d- 5XGAL4- TK|i $ balsdd ect oo, pGl
from Prongga. The reaporiser prepa
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35 Sanbrook J. et. al. (Nblecular clonlng, Col d Sprlng_

Har bor Laboratory Press, 1989). The PPARgamma
expression plasm d pcDNA3- GAL4- humanPPARgamralLBD was
prepared by first cloning the cDNA coding for amno
aci ds 1- 147 of the yeast transcription factor GAL4
(Genbank 27 Accession # P04386) into the plasmd
pcDNA3 (fromlnvitrogen) 3"- downstream of the
cytonmegal ovi rus pronoter. Subsequently, the cDNA of

t he |i gand-bi ndi ng domai n- (LBD) of the human PPARgamma
receptor was - cloned (am no acids 1152-Y475; Accession
# g1480099) 3'-downstream of 5 the GAL4 DNA bi ndi ng
domai n. C oni ng and sequenci ng of the PPARganma
expression plasm d pcDNA3- GAL4- humanPPARganmalLBD
agai n took place in analogy to the description in
Sanbrook J. et. al. (Mol ecular cloning, Cold Spring
Har bor Laboratory Press, 1989). Besides the

| uci ferase reporter plasm d pG.3basi c-5xGAL4- TK and

: the 10 PPARgamma expression plasm d pcDNA3- GAL4-

humanPPARganmalLBD, al so used for the cellul ar

- PPARgamma test are the reference plasm d pRL- CW.
(from Pronmega) and the plasnmd pBIuescrlpt SK(+) from

St rat &gene. our, pl
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previously described in addition to DVEM s pr epar ed.
The fol l.owm ng anounts-are used to make up 3 m of
solution A.for each 96 well mcrotiter plate for one
test: 2622 pl of antibiotic- and serumfree DVEM (#
41965 30 039, Invitrogen), 100 pl of reference plasmd
pRL-CW (1 ng/dal), 100 pl of luciferase reporter

pl asm d pGL.3basi c- 5xGAL4- TK (10 ng/ pI) 100 pl of

'PPARgamma expression plasmd -

pcDNA3- GAL4- humanPPARgammalLBD (100 ng/pl) and 78 pl
of plasm d pBluescript SK(+) (500 ng/pl). Then 2 nm of
solution B are prepared by mxing 1.9 m of DVEM (#
41965-039, 35 Invitrogen) with 100 pl of Pol yFect
transfection reagent (from Q agen) for each 96 well
mcrotiter plate. Subsequently, 3 ml of solution A are
mxed with 2 m of solution Bto give 5 m of
solution C, which is thoroughly m xed by multiple

pi petting and incubated at roomtenperature. for 10

"mn. 80%confluent HEK cells froma cell culture

bottle with a capacity of 28 175 cnz are washed once

~with 15 m of PBS (#14190-094, Invitrogen) and

treated with 3 m of trypsin solution (#25300-054,
Invitrogen) at 37C for 2 mn. The cells are then

~taken up in 15 i of DMVEM (# 41965-039, Invitrogen)

whi ¢ rs—hxetrwth—10%F€ES (# 16600-= ut—w—r Hiv it Ugcn) )
1% 5 |pgnicillip-st reptOTyC| n sqgl ution (#15140-122,
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wel | jof—a—96—1p—wett—nierotiterr—prate wth < ctear
pl ast{dgobase (#8610, Corami ng Castar). The pbates are
i ncubated in cell culture ingubator at 37C and 5%
Cx2 flof 24 h.| Day 2 15 PPAR agonists to be|tested are
di ssqi~V&d in Oin a ¢goncentration of 10|{MM This
st ock—sotutton s dirtuted—Tm DVEM(# 41965039,
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whi ch is nixed with 2% U troser (#12039-012,
Bi osepra), 1%penicillin- streptonycin solution
(#15140-122, Invitrogen) and 2 mM L-gl utam ne -

- (#25030-024, Invitrogen). Test substances are tested

in atotal of 11 20 different concentrations in the
range from 10 pMto 100 pM Mre potent conpounds are
tested in concentration ranges from1l pMto 10 pM  The
medi um of the HEK cells transfected and seeded on day
1is conpletely renoved by aspiration, and the test
substances diluted in nediumare inmediately added to
the cells. The dilution and addition of the 25
substances is carried out by a robot (Beckman FX). The
final volunme of the test substances diluted in nmedium
is 100 pi per well of a 96 well mcrotiter plate.
Each plate is charged with a standard PPARganma

agoni st, which-is likewise diluted in 11 different
concentrations, in order to denonstrate the :
functioning of the test in each individual plate. The
test plates are incubated 30 for 48 h in an incubator
at 37C and 5% CO2. Day 4 After renoval of the medi um
by aspiration, 50 pl of Dual -d oTM r eagent

(Dual -G oTM Luci ferase Assay System Pronega) are
added to each well in 35 accordance with the

manuf acturer's instructions in order to lyze the cells
and provide the substrate for the firefly luciferase

(Phot)nus pyralis) forped in {the cell|s. After
i ncubptji on at {room tenperature_in the [dark|for EQ
mnutes, tQe|k ' Be- npdi gt etk 3
chem |gtlm nes a [%g p—<::>
i nstrun > iiv 1 T ®m |
val | ac)l. 29 Then 50 pl -G qQTM 3 ¢ o}
reagent| (Dual {3 oTM Lugi ferasg Assay [System Pronega)
.1 s adgegd—te—each—welH—r—orderto-—stopg-—thelactiyHty
of theybirefl yslucifergse and jpyovi de |[phe substrate
for the Renillla luciferase exjpressed|by the reterence
pl asmi d pRL-CW. Afteriincubat|ion at room {tenperature
in theé|@ark for a furtfier 10 ninutes, @ e
chem frgmnescence medfared-by-tHhe Remttajtucrierase
i s agd|ry neasimed for [lnsec/wgN in the - -
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measuring instrunment. Evaluation 10 The crude data
fromthe lum noneter are transferred into a M crosoft
Excel- file. The firefly/Renilla luciferase activity
ratio is determ ned for each. neasurenent derived from
one well of the mcrotiter plate. The dose-effect

pl ots and EC50 val ues of PPAR agoni sts are cal cul at ed
fromthe ratios by 15 the XL.Fit program as specified

34

by the manufacturer (1DBS). PPARgama EC50 val ues in P
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" The compounds of the general formula | can be obtained in accordance
with the reaction schemes below:

Synthesis scheme I: Preparation of the central intermediates 6 and 7
f L ), = f&\ SO

2] Separation by
chremategraphy
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Synthesis scheme ll. Reaction of 6 with functionalized benzyl bromides
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Here, component 1 is initially heated with dibutyltin oxide in toluene on a
water separator for a plurality of hours and then, with addition of
-5 dimethylformamide, cesium fluoride and iodide 2, converted by stirring at
room temperature for a number of hours into compounds of the general
structure 3 in which R1, R2, R3 are as defined above.

I

_ The compound of the general formula 3 is reacted using Chirazyme L2 and
10 . vinvi acetate; this gives the compounds 4 and 5, of which 5, after
separation, is reacted with alkali metal hydroxides to give compounds of

the general structure 6 in which R1, R2, R3 are as defined above.
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17 ~NaH DM, indol ecarboxylic acid NaH DWMF 23 NaH
26 27 Pd/C H2 diethyl oxalate KOEt 28 38 31 R2 R3
RI- 33 Synthesis schene Il11: Reaction of 6 with
functionalized benzy] brom degqNaH, THF | Tf20, if
NEt3 39 5 Synthesis schene |V:

The compound of the general formula 6 is deprotonated using strong
bases, for example sodium hydride in an aprotic solvent, and reacted with
unsaturated bromides, for example allyl bromide, to give compounds of the
general structure 7 in which R1, R2, R3 are as defined above.

The compound of the general formula 7 is, using hydroboration reagents,
such as, for example, 9-BBN, and subsequent treatment with alkaline
hydrogen peroxide, converted into compounds of the general structure 8,
which is reacted with sulfonyl chlorides, for example chioromethylsulfonyl
chloride, to give compounds of the general structure 9 in which R1, R2, R3
are as defined above.

Alternatively, the compound of the general formula 7 can be converted with
osmium tetroxide and sodium periodate into the aldehyde of the general
structure 15, which is reacted with complex hydrides, for example sodium
borohydride, to give compounds of the general structure 16. The further
conversion of compound of the general formula 16 with sulfonyl chiorides,
for example toluenesulfonyl chloride, yields compounds of the general
structure 17 in which R1, R2, R3 are as defined above.

Using sodium cyanide in aprotic solvents, such as, for example, NMP, the
compound of the general formula 9 is converted into compounds of the
general structure 10, which is reacted with a metal azide, for example
tributyltin azide, to give compounds of the general structure 11 in which R1,
R2, R3 are as defined above.

Alternatively, the compound of the general formula 8 can, using sodium
azide in aprotic solvents, such as, for example, NMP, be converted into
compounds of the general structure 12, which are, by catalytic
hydrogenation using, for example, palladium-on-carbon, converted into the
- compounds of the general structure 13. The further reaction of compound
of the general formula 13 with sulfonyl chlorides, for example
. trifluoromethanesulfonic anhyride, gives compounds of the general
struciure 14 in which R1, R2, R3 are as defined above. |

The compound of the general formula 17 is, using sodium cyanide in
aprotic solvents, such as, for example, NMP, converted into compounds of
the general structure 18, which is reacted with a metal azide, for exam_ple
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OH C s imdazole,12 PPH3 42

tributyltin azide, to give compounds of the general structure 19 in which R1,
R2, R3 are as defined above.

Alternatively, using sodium azide in aprotic solvents, such as, for example,
NMP, the compound of the general formula 17 can be converted into
compounds of the general structure 20, which are converted by catalytic
hydrogenation, for example with paltadium-on-carbon, into the compounds
of the general structure 21. Further reaction of compound of the general
formula 21 with sulfonyl chlorides, for example trifluoromethanesulfonic
anhyride, gives compounds of the general structure 22 in which R1, R2, R3
are as defined above.

Nitrogen-containing aromatic heterocycles, for example pyrrole, indole,
azaindole, are converted by treatment with strong bases, for example
sodium hydride, in polar aprotic solvents, such as, for example, DMF, into
the corresponding sodium salts and reacted with a compound of the
general formula 17 to give compounds of the general structure 23 and 24.

~ The compound of the genera! formula 24 is, using alkali metal hydroxides,

converted into compounds of the general structure 23 in which R1, R2, R3

are as defined above.

Azaindole-2-carboxylic esters of type 28 are prepared by nucloephilic
aromatic substitution on 2-chloronitropyridines (25) with alkoxides and
subsequent condensation with oxalic esters. Reductive cyclization under an

-atmosphere of hydrogen gives azaindole-2-carboxylic esters of type 28

which can be reacted as described above with a compound of the general
formula 17 to give compounds of the general structure 29. Following
hydrolysis of the ester compounds of the general structure 30 similar to
compounds of the general structure 22.

Benzoic esters substituted by a hydroxyl group of the general formula 31
and heterocyclic carboxylic esters, for example thiophene and furan, are
converted by treatment with strong bases, for example sodium hydride, in
polar aprotic solvents, such as, for example, DMF, into the corresponding
sodium salts and reacted with a compound of the general formula 17 to
give compounds of the general structure 32. The compound of the general
formula 32 is, using alkali metal hydroxides, converted into compounds of
the general structure 33 in which R1, R2, R3 are as defined above.
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R1, R2, R3 are as defined above.

Using lithium aluminum hydride, the lactone 41 is reduced to diol 42 which

can be protected by selective monosilylation (43). The compound of the

20 general formula 43 is deprotonated using strong bases, for example

sodium hydride in an aprotic solvent, and reacted with phenyioxazoyl

iodides of the general formula 2 to give compounds of the general structure

44. The compound of the general formula 45 is desilylated with fluoride, for

example TBAF, giving compounds of the general formula 45, which are

25 reacted with sulfonyl chioride, for example toluenesulfonyl chloride, to give

' compounds of the general formula 46 in which R1, R2, R3 are as defined
above.

Nitrogen-containing aromatic heterocycles of the general formula 47, for
-30 example pyrrole, indole, azaindole, are converted by freatment with strong
bases, for example sodium hydride, in polar aprotic solvents, such as, for
example, DMF, into the corresponding sodium salts and reacted with a
compound of the general formula 48 in which R1, R2, R3 are as defined
above.
35
‘Heterocyclic carboxylic esters substituted by a hydroxyl group, for example
thiophene and benzothiophene are in the deprotonated in the presence of
weak bases, for example potassium carbonate, in polar aprotic solvents,
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, exanpl e, NV® convérted into c
general structure 18, which is reacted
azide, for exanple 42 tributyltin azide, to give

conpounds of the general structure 19 in which R1,

R 1R 39, SRy S he e NG 30.3 g of dibutyltin oxide are dissolved in
450 ml of toluene and, under reflux on a water separator, heated at the boil.
During the reaction time, the reaction volume is reduced by half. After three
hours, the reaction mixture is cooled fo room temperature and 300 ml of
DMF, 29 g of 4-iodomethyl-5-methyl-2-m-tolyloxazole and 23.5 g of cesium
fluoride are added. The mixture is stirred at room temperature for 18 hours.
The reaction mixture is diluted by addition of ethyl acetate and washed with
saturated NaCl solution. The organic phase is dried over magnesium
sulfate, the solvent is removed under reduced pressure and the residue is
purified by flash chromatography on silica gel (n-heptanefethyl acetate =
10:1 -> 1:4). This gives 58 g of the cis-3-(5-methyl-2-m-tolyloxazol-4-
yimethoxy)cyclohexanol racemate as a vyellowish solid which is
recrystallized from n-heptanefethyl acetate. C4gH23NO3 (301.39), MS

(ESI): 302 (M + HY).
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2-m-tolyloxazol-4-ylmethoxy)cyclohexyl acetate is taken up in 170 ml of
methanol and, after addition of 27 ml of 2N NaOH, stirred at room
temperature for one hour. Most of the solvent is removed under reduced
pressure. After addition of in each case 150 ml of water and ethyl acetate,
the org. phase is washed with NaCl solution. The organic phase is dried
over magnesium sulfate, the solvent is removed under reduced pressure.
This gives 6.7g of 3-((1R,38)-5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexanol as a yellowish solid. C1gH23NO3 (301.39), MS (ESI) 302

' (M+H)
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- 3.3g of 4-((1R,38)-3-(A!ly1oxycyclohexyloxymethyl)-S-methyI-2-m-tonloXa-
zole are dissolved in 70 ml of dry THF and, at room temperature, 20 ml of
9-BBN, 0.5 M in THF, are added. The mixture is stirred at this temperafure
for 4 h and 10 ml of water, 10 ml of 2 N NaOH and 5 ml of 30% strength
HoO» are added successively. The mixture is stirred at room temperature
for 18 h and then heated at 40°C for 1 h. After cooling, 50 ml of water are
added, the mixture is extracted twice with 100 mi of methyl tert-butyl ether
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ot fer EHUES RS e gemiaie e bietisd %f/oﬂas@i%nfﬁn@tographv

t hioapéiheegan-hsptane/btigpacemiaiel 2n Thigeglde@ﬁcaetng@f ad1R 3S)-
a

JUN TGRS R s P RS éﬁggeﬁs‘rﬁ' as a

exaoiirtess DNFC2aHdoNOad869.44), tMSdE&b)mBﬁQNM bH".he

general fornmula 49 to give conpounds of the general
structure 51. The conmpound of the general formula 51

i's (E0hIE)-Be8- (@smﬁ@yéwanplymaaol hytmethodyisytiehexyloxylpropyl
cormémggﬁn% structure 52 in which R, RZ,
E a

R3 are as de |ne bove O her conpounds of the
Of ormula | can be prepared accordingly or by known
processes O The exanpl es and preparation nethods

. given beI ser to i || ustgcadugy t he T()?_\nt@ but
with O/\/\O NE3 \N o O/\‘/\O }?
rac- [ s 5- I\/Et hyl -2-mt ol yl oxaz 4-yl met hoxy) cycl oﬁ’“‘/

exanol; Bu2SnO CSF 15 21.7 g of 1,B-cycl ohexanedi ol
and 30.3 g of dibutyltin oxide are dissolved in 450
m of toluene and, under reflux on a water separator,

hegt atyst Re 1 t :
oSSR PR ISR B oo
ho@x¥]preprn-il < careodisaelvedria 1% mi ol dighlosorethane, and, at 0°C,
15t emefrﬂfolﬁ 9n@iﬂ€ a’%%oo a6 rAf of dﬁ'técrorr%%awé&fmfonyl chloride are added.
rPs r{ce }(I-Z- tol%oxazole an 5 g of

%{% ve ours of stirfing at this temperature, the mixfure is poured onto
._lcel1 N HC| and extracted with dichloromethane. The exiract is dried over
sodium sulfate and the solvent is removed under reduced pressure. The
residue is purified by flash chromatography on silica gel (n-heptane/ethyl
20 acetate = 1:1). This gives 1.8 g of ((1R,38)-3-[3-(5-methyl-2-m-tolyloxazol-
4-yimethoxy)cyclohexyloxylpropyl 4-chloromethanesulfonate as a colorless

oil. C22H30CINOgS (472.00), MS (ESI): 473 (M + H"),

2-({1R,38)-[3-(5-Methyl-2-m-tolyloxazol-4-yImethoxy)cyclohexyloxylethanol
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fluoride are added. The nmixture is stirred at room

acetate =
ci SO A H@Sﬁwedzn
yI mmtquxz)c!cgcdafolsemmlmempeniadgteaena Bed movefsh 2@% dstrength

tenperature for 18 hours. The reaction mxture is
diluted by addition of ethyl acetate and washed with
saturated Nad solution. The @&8ganic phase is dried
over magnesium 25 sulfate, the solvent is renoved
under reduced pressure and the residue is purified by

flagsh gCBf R%%S‘)IO rg: ¢|6ﬁe%xwﬁeth991@ﬁe4rﬂmyﬂn-to|y|oxa-

i'ves 58

g;@;;ggtezpbutyl e bna"St 0°C. 65 mi of

500 silicBeof SETTah othEte S5’ RRBREEY pibEY, AREE 28 Sin, the

_3 (ndikture is slowly warmed to 40°C. After 2 h, a further 700 mg of sodium

R %é%faéhﬁoéat&f%@{é ?%952_‘{ %{c}/ La?é(%%ur Wéé*%ii{leéyeltcw‘co?& 2 h.

I raz

C| s1/4r0azebﬁ*‘a§@t sodioHthioautiate Sleltlgn cwereaa%iﬂdcand the mixture was
ci %x%aemthymemé@'wm@ﬁeﬂ ﬁié"cﬂﬁibi‘ﬁéﬁ’bﬁg’ﬁ %385 are
vi nyl acetate nd r@%uced

e

are dissol ved
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Af treesabeuThishgiees oY R 33) [3t(|5tmengrl-atm tlemazol-tl ylmethoxy)-

I ERBsRuB1achRINEL' & ¢ Siafaidlc Cathsibyy (449 ms

ac dE&l)e 3é|4c(M FeHSp I2«@hR,33)- [BdﬁEMetihy!l:Q m+tdigtoxaedibé-gbnethoxy)-

pr %gélﬁngw-orgﬂaf:@t%\cfgﬁ?pb S pég% t%@%aﬁh?%gk%n p in 80 mi of dry

tané/ et
= g anqlmagldg:ﬁ%g]ggo@sgeﬂnurrhbqoﬂydgge are added After 1. 5 h the

3 ﬁxﬁﬁé Y hu@néﬁéoo'l'v}th BXRF 8f aéetﬁhg%hﬁ%%eﬁﬁﬁ{éé\h THhel residue is

aénegai”u gﬁﬂngl hyft @ge’@ielg(?jgg)z ofpat. 5sq¢éntuﬁj;]|garbonate solution,

2 kmlntioﬂhlsi'I %aﬁigsé |S|c?‘@f20\¥ef) ﬁ)didninhﬁmﬁdte aThé aiowderﬁ is removed
t ake | 0 ano ter a t,1
¢ 2i5RefPradlioad pdsstie AndT s is Afekr Aiifteli B flash

20 onehrmmatoghapity ofi silica gel yeheptanme/athylvacetateder 1:3¢dlibisdgives
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169 of 2-((1R,38)-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-

. hexyloxylethanol as a colorless oil. CogH27NO4 (345.44), MS (ESI): 346

(M + H").

((1R,3S)-[3-(5-Methyl-2-m-tolyloxazol-4-yImethoxy)cyclohexyloxylethyl
toluene-4-sulfonate

L
Q/&‘f—\ rQ\ Igg' S o o1

1.6g of 2-((1R,3S5)-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyl-
oxylethanol are dissolved in a mixture of 30 ml of dichloromethane and
3.6ml of pyridine, and 1.2g of 4-tosyl chloride and 50mg of
dimethylaminopyridine are added. The mixture is stirred at room
temperature for 18 h and then poured into 2 N HCl/ice, and the aqueous




preSs’ure. After addition of in each case 150 m of

water and ethyl acetate, the org. phase is washed

-with NaCl solution. The organic phase is dried over

magnesi um sul fate, the solvend9 s rermved under

reduced pressure. 20 Thi sx% ves 6.7 of 3-((1
R, Fass. igeprtacted mithob§ mixeizdichlargmetanex e combined organic

cycﬁrfaﬁgéaml disd @v&ﬁ'sb@iﬂ'rﬁ @uﬁé‘ﬂ | Qnd GHhE AN i€ 30rho?8Y > under
S %‘g 302 + (1

R, 3‘%5 %Pf%ﬂsasgy%@ 'aﬂw e py)flash pbrepatograghyopy silica

| oxget ¢hehelNtdhe/Blilyl asbtaye =D2ani Teis Givéd ((1908B)-[3-(5-methyl-2-m-

55 apalaPgR 4y %thﬁ%@cw?ané%ﬂ %é&iwf JahERbsyronate  as

colapldrtassafi. €22Hg3NOsS-(6(3.68),IBB-(ESHEBHH (Mp+ H").

. mtolyloxazol - 4-yl net hoxy) cycl ohexanol in 30 nml of

10

di met hyl formam de, and the m xture is stirred at room
t elpéamplerle for 20 min. 1.36 mMl of allyl bronide are

coqreesy -8 Metlipin! @ Bhakbel Bhofitkyebiohe oo
sodﬁr%hgﬁrqea’éz@ﬁd ally bromide are 10 added. Once the

- CONYRIZE )M [ 3-65-MUTRY IS fh-{oIPebk S 21- 20 e thdxy lohlaQQlom( pRtyro-

eth Ilacetate and 150 nl ‘of sat. NaCl solution ar
add®d'® The organic phase is dried over nagne3|um
sul fate, the solvents are renoved under reduced
pressure and the residue is purified by f

@ . silica gelkefn- hept /et h
. @ A @S\gwe:% P 2 3P of
aI | yl'oxycycl ohexyl oxymnet ﬂyl ) - 5- net hyll- 2- m t ol yl oxazol

1565 as a colorless oil. C21 H27NC3 (341. 45) M5 (ESI):
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xy osyprepydpad-chlorometitargestilignate 4-gré1 dissolved in 3ml  of

R, We@hﬁﬁ\}ﬁ&ld&’%cyﬁ@%ﬁ%@%%@és}mﬁ ERAAINE - gnddPhng of
tetrabutylammon:um iodide are added. The mixture is stirred at 60°C for 3 h
and, after cooling, taken up in 20 ml of ethyl acetate/20 m! with sat. NaCl
solution. The organic phase is dried over sodium sulfate and the solvent is
removed under reduced pressure. The residue is purified by flash
chromatography on silica gel (n-heptane/ethyl acetate = 1:1). This gives
(1R, 35)-4-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]butyro-
nitrile as a colorless oil. CooHogN203 (368.48), MS (ESI): 369 (M + HY).

(1R,3S)-5-{3-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyciohexyloxy}]-
- propyl}-2H-tetrazole

S A
)\ Q BUSNG ‘L Q\ N
@N o o ™"y _Xylene Y ° 0T ;Zj

333 mg of (1R,3S5)-4-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyl-
oxylbutyronitrile are dissolved in 5 ml of xylene, and 919 mg of tributyltin




zole are dissolved in 70 m . of dry THE and, at room
tenmperature, 20 mM of 25 9-BBN, 0.5 Min THF, are
added. The mixture is stirred at this tenperature for
4 h-and 10 m of water, 10 m 58f 2 N NaOH and 5 m of

30% strength H202 are added successively. The m xture
i s ¥ide piegadded. ddp mbdweriastired atd2018 far 4b ardemfter cooling,

heag@tadd iRt d.9'm/L o TPAL eheC QBIVERY is SRrfbve UM¥e" reduced
are added, t{;le mxture is, extbg(ac[gel_g twce wth 1

of PIEESHIF and: heygpidueds marifiay byRPHRRLE o hbisraives 13"?933 -5-{3-
phqs&s-mmymmngétbl%ylmdh&y)_@ﬁi!@hé)ﬁﬁftbﬁyﬁl@pyl}&Hu

or e . e 0 ] *
Sqoftaisolp &Rt bl derr bl et Tt e B 42+ v,
residue is purified by flash chromat ography on silica

gel -E%plganel ethyl acetate = 1:2). This gives 1.56 g

of 3- , 3S) 5

[ 3{t B3t G, CoTmAitospN-03 53 Gi-metlyy i rhtokyioxazsl-d et nsy) -

I P Hide C21 H2ONO4 (359. 47),

\B E%g%y'%*%ﬁf@"ﬁ "f"fﬁjﬁﬁn@ﬁde (39947
- 10R 487,30 313-65-Mathy2-D-telerazobtdaethnxy) srslahsxyipxylerepyl-
hexayhiasy] propyl  4-chl or onet hanesul fonate 10
Cl s2CH2d o-,,-~0~O NEi 3 1.56 g of 3-(1

R, 3S)-[ 3-(5-net hyl -2-mt ol yl oxazol - 4- yl met hoxy) cycl ohe

xyl - oxy] pyopan-1-ol are dissolved in 15/mM o
di chl or t han nd, at 0C, d&hz0.7 nl [oh_pyr @ e@/ol\
sul f oft¥A, fide are added. Ny

five hours of stijfing at t tenperature, the
re is poured onto ice/l N HC|and extragtged with
di chloronet hane. The extraet is dried over s um
sulfate and the solvent is renoved under reduced

pressure. The residue is purified by flagh
chr omat ography on silica gel (n-heptan @I
acetate = 1:1). This gives 1.8 g o Sy o 0" "
R, 3S)-3-[3-(5-nmethyl -2-mtol yl oxaz
. 4-yl met hoxy) cycl ohexyl oxy] pr opyl
4-chl oronmet hanesul fonate as a colorless oil.
C22H30CI NO6S (472.00), Ms (ESI): 473 (M + H+), 2-((1

15 Sy lﬁ%ﬁ[@tcﬁ Z(F]‘i(\)i?,%@f—lg-[%'-C?J*—hgmﬁ)l-ﬁ)-‘rﬁ-ztmwo%(a&h BLARERLRY Y eRRexyl-
oxylpropyl 4-chloromethanesulfonate are dissolved in 3ml of
N-methylpyrrolidone, and 200 mg of sodium azide are added. The mixture
is stirred at 60°C for 3 h and, after cooling, taken up in 20 ml of ethyl
acetate/20 ml with sat. NaCl solution. The organic phase is dried over

20  sodium sulfate and the solvent is removed under reduced pressure. This
gives  4-((1R,3S)-[3-(3-azidopropoxy)cyclohexyloxymethyl]-5-methyl-2-m-

_' tolyloxazole as a colorless oil. Co1H2gN40O3 (384.48), MS (ESI): 385 (M +

H*). The crude azide is taken up in 20 ml of methanol and hydrogenated

with 50 mg of Pd/C 10% at a hydrogen atmosphere of 1 bar for 3 h. The

25 catalyst is filtered off, giving (1R,38)-3-[3-(5-methyl-2-m-tolyloxazol-4-

' ylmethoxy)cyclohexyloxylpropylamine as a colorless oil. C21H3gN203
(358.48), MS (ESI): 359 (M + H"). '




25 0504 O o~ Nalol NaBH4 MeOH 48 2.3 g of 4-((1
R, 3S)-3-(al l yl oxycycl ohexyl oxynet hyl ) - 5- et hyl -2-mt ol
yl oxa- zole are dissolved in 65 nl of methyl

- tert-butyl ether and, at OC 63 nl of water, 44g of

sodi um rret%)erl odate and 3.3 ml of a 2.5% strength
s ol(lIRi 3H-6GC, eshifluare-A-{H 13- tfemathyie?f m-teolitloxazol-drdmethoxy)-

oo ey pRA et s NI = St

nmet aperi odate were added and the m xture was sti rred
at 45C for,2 h. 140 nml of sat. sodlu t hi I fate
sol uti orPWere ddded and t herti xture ﬁﬂ act ed

S ot e her® THiescorbi ne g N

> are 10 dri ed over sodi unmkgal fate and the ”\éF
i s removed under reduced| pressure. This gives

phas
sol v

52- ((1 R3S -[3-(5-nethyl-2-mtolyl oxazol - 4-yl met hoxy) -
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cycl ohexyl ox%éacet al dehyde as a colorless oil.
CZ@IEZBQIO@f ( SHR.383)3-[3f5- m@t_tstlﬁ matolylgxazel-frymethoxylcyclohexyl-
cycl o o !%Tﬁa%%aatsgﬁtv@tﬂywxﬁgﬁ;' gﬁcc?‘ﬁtglﬁffcfoi‘rﬁ%ﬂﬁhne 0.1ml of
t alkidst Mﬁ?'/'?'ﬂe 6@@9 oet@?id fee FRPRSoIS CRABI3HRD ffé G 60t of
SOQHlﬂtfﬁrbMEMsuE@g@r@qt%ﬂﬁdd avﬁ; bddecti andl, thehmiixture is slowly
ure 1.s uencned w e .
oAU Ee B ARG Tonth pmbeRhrufl, BREL 3 aftipiiie somponents
et yedre aeatoved/ Gidar redﬂcedttpresmttetantbthmreﬁidm avas taken up in
| h . : i ' L
SOEH o ) DT SomBbeng ol o, B SEEES This gives
pr é48.H%- %@Cttﬁﬂuq’r@smdﬁé&(é reelaii-gumtelyleyazgl-4-yvimathoxy)-
Chh?ﬂ@h@g}g?ﬂwrdﬁw}ﬁtéth%s@ﬁbnéﬁnd@m ae/ ety gnefiddse  oil.

ng$h§$0 E%}n%gl(gggxﬁég]ﬂ% )H }ret hoxy) cycl o-

hexyI oxy] et hanol as a colorless oil. C20H27NOM4

44%]blg5(ES|) 346 (M+ H+). 25 ((1
Met hyl - 2- m t ol yl oxazol - 4-yl met hoxy) cycl ohe
xyI(ﬁR;B]SQt&t{B -[3-(5- Methyl-2 -m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]-

ethyl}-2H-tetrazole
(1R,38)-4-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxyl-
propionitrile

KCN
\N\ O'Qo ~_OTos  NMP N o o N

500 mg of ({1R,3S)-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyl-
oxylethyl toluene-4-sulfonate are dissolved in 3 ml of N-methylpyrrolidone,
and 200 mg of potassium cyanide and 30 mg of tetrabutylammonium iodide
are added. The mixture is stirred at 50°C for 8 h and, after cooling, taken
up in 20 ml of ethyl acetate/20 mi with sat. NaCl solution. The organic
phase is dried over sodium sulfate and the solvent is removed under
reduced pressure. This gives (1R,3S8)-4-[3-(5-methyl-2-m-tolyloxazol-4-




tb1Uené-4-squonate Tosco NEt3 Q-I~p - Olos 30 1.6 g
~of 2-((1 '
R, 3S)-[3-(5-methyl -2-mtol yl oxazol - 4-yl met hoxy) cycl ohe
xyl - oxy]ethanol are dissolve®2in a mxture of 30 ni
of dichloronethane and 3.6 m of pyridine, and 1.2 ¢
of Vimeteyy)cyrlobexdexyrepmonitile ofs a colorless oil. CpoHogN203
di [ +added. The mixture is
stﬁgBQ§8ZWngES”lngggﬁé?t ‘e for 18 h and then poured
into 2 NHCl/ice, and the aqueous 49 phase is
eXt(n RC‘J@CB \(w 135 Methy F-nidhb R LR A ARE 0 XUE cFSHE & Y]
%§@Hf2 b, Fses are dried over sodium sul fat'e and"t he
Ssol faefr8fdlfed under reduced pressure. The
residue is purified by flash chromat ography on silica

gel (n-hept ne/ et hyl acet ate = 2:1). This gives ((1

R, 3S) - [3c( 2- ﬁw N=|\\1
t ol.ylaxa#ol o;q),ayclxﬁiﬂé%( | \,N
tolu - 4- sulf nat e “as C27H33N(BS
(513™>¢06), MS (ESI): 514(M+ H+) . anplel

R, 3S)15-{3-[3-(5-Met hyl -2-mtol yl oxazol - 4y|rrethoxy)cy
cl ohexyl oxy] - 10 pr opyl} 2Htetrazol e (1

R, 39)-4-[ 3- § th -mtol yl oxazol - | met hoxy) cycl o
e APPang] Sl RS & Beitey Erm ey axarzpl 4 ymethoxy)cyclonexyl-

10R, %ﬁ }p?o;ﬁlgni@rﬁe@éf&{%so?\{%q grpb)fhpéﬂ%ﬁb?é ahmhﬁgyafqvm&hymn
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of tltma‘mis iveiti Q/ﬁmldef anrA. 30’h&g solvent d¢ r @dvedanmaer ueduced
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renoved under reducéd préssure. resi
: purlfled by fl ash

ExamplelV-
(1R,38)-C,C,C-Trifluoro-N-{3-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyloxylethyl}-methanesulfonamide

20  (1R,38)-3-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy}-
ethylamine
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v o o™ Q/LN o o
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25 500mg of ((1R,3S)-[3-(5-methyl-2-m-folyloxazol-4-yImethoxy)cyclohexyl-
oxylethyl toluene-4-sulfonate are dissolved in 5 ml of N-methylpyrrolidone,




chromat ogr aphy on silica gel (n-heptanelethyl acetate

= 1:1). This gives (1 o

R, 3S)-4-[3-(5-net hyl - 2-mt ol yl oxazol - 4-yl met hoxy) cycl o
hexyl oxy] butyro 25 nitrile as53 colorless oil.

C22H28N203 (368.48), Ms (ESI): 369 (M+ H+). (1 R

3S)arsl 200 pyy o6 sqivmyazide rare gidgdedx dhel midktwrkrie tshiteg atyaf1°C for

| gg%%lml%@&dﬁnﬁg] ta@nttib §h A7 lof SthiNcedtater20 fl Wik sat.
R NCusglulion. Hae ioanisphass isckiss) over, peitu sy falpcand the
| hefssdlver@wgrbgtlmeanmcgérlt I%c%fc@dﬁ%r_‘é%&hﬁé@drﬂiﬂ dved (%SR&A-[&-@-
xyl en n ri i azi de are added.
5 e o P Ryt SeheBy P4 un ro(Ruaedie s a colorless
codlili iepoH26NuOrRaf3d.46)t MB. (ESY: 31 TAA+ HNe Thel srede azde is
b LR ZashfRt et S lrBgenatdl Wilt 5YW oF Paic 10%
[ 3-at 5 hysirogen atmesplieye of 4 Asr-far slhnihiamaya_)mgtdﬂ; Giteredl afk yiving
{IRES-3 [t hRb AN %%?J49f'@%§%%é%°lﬂ‘ﬁ§%v‘é%%"
1035jangine as a colorless oil. CooH28N203 22'44.46),%18 (ESI): 345 (M + H").
C, CTrifluoro-N-{3-[3-(5-nethyl-2-mtolyl oxazol - 4-yl ne
th - V| t | i d 1 1
G I T L S
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472 nmg of ((1
R, 3S)-3-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl met hoxy) cycl o

~ hexyl - O)éy_Kgfrﬁ chl oroqgfg hanesul ate

~di ssal ved 3 f _NenByl pyrs ol , 200 ROf ¢
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95 mg of (1R,38)-3-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyl-
oxylethylamine are dissolved in 2ml of dichloromethane, 0.1 mi of
triethylamine are added and the mixture is cooled to —78°C. 60 ul of

20 trifluoromethanesulfonic anhydride are added and the mixture is allowed to
slowly warm to room temperature. After 3 h, all volatile components were
removed under reduced pressure and the residue was taken up in DMF
and filtered. The compound is purified by RP-HPLC. This gives (1R,3S)-
C,C,C-trifluoro-N-{3-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyl-

- 25  oxylethyl}-methanesulfonamide as a colorless oil. C24H27F3N205S8

(476.52), MS (ESI): 477 (M + H").

Example V
(1R,35)-5,7-Difluoro-1-{2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-
30  hexyloxylethyl}-1H-indole-2-carboxylic acid




Is stirred at 60C for 3 h and, after cooling, taken up
in 20 M of ethyl acetate/20 ml with sat. Nad

- solution. The organic phase is dried over 20 sodium

-2-m toljylNoxaza Iorless oil.

sul fate and the solvent is remdved under reduced
pressure. This gives 4-((1

opoxy) cycl ohexyl oxymet hyl ] -5-net hyl ¢
C21 H28NA403 ¢

for 3 h. The. 2
R 3S)-3-[3-(5
yl met hoxy) cycl
oil. C21 H30N20
51 (1
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{ y] propyl am ne as a col orl ess
.(358.48), M5 (ESI): 359 (M+ H{).
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are, di ssolve
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colorless oil. 15 C22H29F3N2058 (490.55), Ms (ESI):
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hexyloxylethyl}-1H-indole-2-carboxylic acid

((1R,3S)-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxylethyl
toluene-4-sulfonate and 5-benzyloxy-1H-indole-2-carboxylic acid give,
analogously to ExampleV, (1R,3S)-5-benzyloxy-1-{2-[3-(5-methyl-2-m-
tolyloxazol-4-ylmethoxy)cyclohexyloxylethyl}-1H-indole-2-carboxylic acid of
molecuiar welght 584.71 (C36H38N205) MS (ESI): 595 (M + H™). |
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20 (1

R 3S)-4-[3-(5-Methyl-2-mtolyl oxazol - 4-yl net hoxy) cycl 0

5

10

15

20

hexyl oxy] - propionitrile KCN OTlos NWP GN .25 500 ng
of ((1 | 55

R, 3S)-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl met hoxy) cycl ohe
Xy Examplé&thy! tol uene- 4-sul fonate are dissolved in 3

cyifh a@*) et S e PR oAy B b
adblemyloiy]ethlyi};dtHHr&ldl@Zs&arbogdlc&tcmﬁOC for 8 h and,
after cooling, taken wup in 20 m of ethyl acetate/20

m with sat. NaCl solution. The organic 30 phase is
dri ed over sodiumsulfate and the solvent is yenoved

under reduced pressure. This gives (1

R, 3S) - 4-[ 3- (5- net hyl - 2 -4 54‘!’}

yl met hoxy) cycl ohex@H6 =0l orl ess
oi . C22H28N2Q3
R, 3S)-5-{3-
cl ohexyl oxy e hyl }-2H-tetrazol e
xylene ~O 10¢"ng of (1 O
R, 3S)-4-[3-(5inmet hyl -2-mtol yl oxazol - 4-yl met hoxy) cycl o
hexyl - 10 oxy]propionitrile are dissolved in 5 m of
xyl ene, and 82 ng of trinethyltin azide are added- The

mxture is stirred at 130C for 24 h and, after
c ol Rn3S)-[3t (5t Metive-2-mitolylaxagohd-yonethery)cyalehewyiosyiethys

pugﬂ?gefrgéd @%ﬁgp sducady pS%‘iﬁwm HdId- Eﬁza&@gggge sgid  give,

h
[36('@loaewly| to. %%@éakzz Iﬁﬁéy%ﬁhwoﬁa By tolyl-
]ebke/idi A2ricthd83e)ofoh oa@]ahwphplnuhaab Dichrbdd@lic  acid  of
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Example Vil
(1R,38)-5-Bromo-1-{2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-
hexyloxylethyl}-1H-indole-2-carboxylic acid

m./

O

(1R, 38){3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxylethyl
toluene-4-sulfonate  and  5-bromo-1H-indole-2-carboxylic acid  give,
analogously to Examplel, (1R,38)-5-bromo-1-{2-{3-(5-methyl-2-m-
tolyloxazol-4-ylmethoxy)cyclohexyloxylethyi}-1H-indole-2-carboxylic acid of
molecular weight 567.48 (C2og9Hz1BrN20s), MS (ESI): 568 (M + H).




Exanmple 1V (1 R 3S)-C,
C,CGTrifluoro-N{3-[3-(5-nethyl-2-mtolyl oxazol -4-yl ne
t hoxy) - cycl ohexyl oxy] et hyl } - met hanesul f onam-de 20 (1
R, 3S)-3-[ 3-(5- Met hyl - 2- m t ol y@®oxazol - 4- yl met hoxy) cycl o
hexyl oxy] - ethylam ne NaN3 NWP 25 500 ng of ((1 R
3FExadplebet hyl - 2- m t ol yl oxazol - 4-yl met hoxy) cycl ohexy
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ar gethieg) cythahaxyloxyieshylk 1 Bepyrralef2a3-Clpyddine?-casaxyimacid
af$ es_ ' ke [=a e il et hyl acetate/ 20

m é&nétkﬁéggwh?\l%@gmiisgﬁ&%?wéd@%gani c phase is

dried over sodiumsulfate and the solvent is renoved
under reduced pressure. This gives (1 S, 3R)-4-O[ 3-(2 .

5 . .
azi doet hoxy) A ox;?n‘e«t/m)) - 5- et hyl %I[-Syl oxa
Ss oi | —E26H26N403 _(37 . 46) ,

zol e as a colljorl
(ESI): 371N HH) . The dkdde azPde g, en up in

20 mM of nethanol and hydrogenated with 50 ng of Pd/C

10% at a hydrogen atnosphere of 1 bar for 3 h. The
catalyst is filtered off, giving (1

oSl sirBngnt odiodr mdridesbianlontwiath R o RGO ™
( e BHERE bt aoRorRy] Rirr 85 th Wil SR the

C, éxofutidn uof chyldré@er 3h4s- ceasad.- BIBrmgl yif oRectddrosd-yhetyi-5-

: Fﬁﬁxbwgﬁﬁg lap%gﬁﬁf?? gj']da gl%@%%gi?:@%&“d‘t%@m #Hfpkrature until

R, tbg) reaction (@sngensy ito zomplelign. Ak of waterare @ddedy @ng the

“heppdtareqy exBhBIdaRith theth @ HHIRAYRHel. Thé &fgafic phase is dried

di chi or opret ha 0. of )
over sodium suqf%’te angi tWe solvent is removed under reduced pressure.

The residue is purified by flash chromatography on silica gel (n-
heptanel/ethyl acetate = 1:3). This gives 2-(2-methoxyethoxy)-4-methyl-5-

" nitropyridine as a colorless oil. CgH12N204 (212.21), MS (ESI): 213 (M +
H).

Ethyl 3-[2-(2-methoxyethoxy)-5-nitropyridin-4-yl]-2-oxopropionate  potas-
sium salt

9] .

T diethyl O
Ni - Oxalate ~

0
O KOEt o N

1.86 g of potassium are initially charged in 120 ml of dry diethyl ether, and
15 ml of EtOH are added slowly. The mixture is cooled to 0°C. 5 g of 2-(2-
methoxyethoxy)-4-methyl-5-nitropyridine are dissolved in 15 mi of dry ether
‘and 3 ml of EtOH and added. 27.5 g of diethyl oxalate were dissolved in




‘triethylanm ne are added and the mixture is cooled to

-78C. 60 pl of 20 trifluoromethanesul fonic anhydride
are added and the mxture is allowed to slowy warm

- to roomtenperature. After 3 %7 all volatile

conponents were renoved under reduced pressure and
t heDo esligfusiuens ahdkan0 () dduebNfopaise dver gpexibd dihid min. The
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( M2-(3methexygiipe)-g-nitropyridin-4-yl}-2-oxopropionate potassium salt as
R 89bdSofid G- WS @rdtohatd Brind 0@t ¥N2Q7 (8t 2128) oM&Z (HSI% 313
-yl met hoxy) cycl o- 30 hexyl oxy]ethyl}-1

H (Mdohe- 2- car boxyl i ¢ acid 54 79 mgy of

5, 7-di fl uoroi ndol ecarboxylic acid are dissolved in 2

m _af .dried . DVF,  and f el t n

o PHRITP DY EREST B BrEols SelTHIRR SRR, o0
roomtenperature, 100 ng of ((1 R, 3S)-[3-(5-nethyl-
2-mtol yl oxazol - 4-yl nmet hoxy) cycl ohexyl oxy) et hyl

tol uene-4NﬁuI forfate, dissolved in 2 nl of DW, are
added. Theom'x ure is stirred at 65C until the

reacti on has e to conpbebtien (nmonitored by LC M5).

50 | of TFA greladed. tHe nixturg s i® ando
the residue i sfpulifi@d BYoRP-APLC.” This 3 glve 0
o N 0
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R, 3S)-5, 7-di Pl uoro-1-{2-[3-(5-nethyl -2-mtol yl oxazol -4
- yl met hoxy) cycl ohexyl oxy] ethyl }-1

H i ndol e- 2-carboxylic acid as a colorless oil.

C2SIEpF2AR05 B34, Byl MB-{ZEBLinettisyeiioxy) Biniroscidipidey-2-
R 3S)-5-Benzylaxy- L. .

¥ Baropiseli RoTASSLAE CaATS CsAglveR h SR GLMEDk god 2 mi of
heaybtick yaaid hgrd - Added.ndAftes- the aadditign i of aB0GIMRD ¢f( palladium
R, 3S)- : -2 : - -
e
5- Bduithenx90 ng-pf ¢atalyst and & Howy of Hifiwerepthanel are added. After
;nggﬁggrsﬁ}ﬁ, &f v%]%ﬁﬁ@'c&:n nehts are removed under reduced pressure

CoROH ZRBbPL LAty PRI RPBAT SOk FT S Rged.and e rdure s

dokgtracted withoathlyl aceta. Theforganic phase is dried over sodium sulfate
and the solvent is removed under reduced pressure. The residue is purified
by flash chromatography on silica gel (n-heptane/ethyl acetate = 1:2). This
gives ethyl 5-(2-methoxyethoxy)-1H-pyrrolo[2,3-clpyridine-2-carboxylate as
a yellowish solid. C13H1eN204 (264.28), MS (ESI): 265 (M + HY).

Ethyl 5-(2-methoxyethoxy)-1-{2—[3-(5-methyl-2—m—tqiyloxazoI-4-ylmethoxy)f
cyclohexyloxylethyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxylate




nol ecul ar wei ght 594.71 (C36H38N206), Ms (ESI): 595 (M
+ H+). 25 55 Exanple VII (1

R, 3S)-5-Ethyl -1-{2-[ 3-(5-nmet hyl - 2- m t ol yl oxazol - 4-yl ne
t hoxy) cycl o- hexyl oxy] et hyl } -38Hi ndol e- 2- car boxylic
racid ((1

R 3S)-[3-(5-Methyl -2-mtolyl oxazol - 4-yl et hoxy) cycl ok

xyl oxylet byl . _tol ugne-4-sul fonate and 5-ethyl - N
I—_l-indle2bab [ aC|dg|ve | og yto__ N
Exanpl e V, ,'3S) 25- et hy i : 2<onit gl
10 oxazol - 4- yknet hoxy) cyct—o-he oxytet h§l}-1°

H i ndol eg2¢ car lic acid of ™fol ecul ar wei ght . 64
(C31 5 ESLyts 517 (M + H+). Exanple WII (1
R 3 -1

-(5-nmet hyl - 2-mtol yl oxazol - 4-yl net hoxy) cycl o- 15
hexyl oxy] ethyl }-1 H i ndol e-2-carboxylic acid ((1 R,
3S)-[3-(5- Met hyI 2-mtol yl oxazol - 4-yl nmet hoxy) cycl ohexy

| @l

H?Iéﬁg'ﬁg? Y %rﬁfg rH?fF.%xg gkgloﬂf?tp?jngﬂF% %Bgllr@né -2-carboxylate
o Brflissalveg TR29 ofiy LMb . 804 32(r0 08 ot R AtiRNgth sodium

5t0h diM@é@épé}'rs‘{éﬁ'fﬁ@Qddé@YRﬂ@h%YﬁiﬁW]r@bﬁvie}nrierature 100 mg

gdoﬁﬁzﬁé%;(%x%e{hylz% Soflwagar 4 Vingthoxhe %ﬁ\gnsmmfﬁethw

( lioluene-4-sulfonate ((1R,3S)-{3- (5 methyl 2-m-tolyloxazol-4-ylmethoxy)-

TN A0 e Sy e o

I—prxtutﬂ 0{52$t3're;:] rgtr(l TG- Qntﬁat’r@oxgacptmrad'ia@ gone to completion
10 2 rﬁcM?drBeméFLla%s}\l AnSELSNIn gf“tl’i‘é RIQRIE li8licNated Rith kit NaCl

erce strengt h sodi um hydri de
Sugggﬁgn Ghaeibyl gﬁqtg@ua‘gg cprggalc]}@hqﬁe is gfrieg BB ium sulfate

gl ¥AQkheTBORNERT BYerrRiVEE unden fedutRdprsbilire. TAE rasitue elpurified

unB ﬂas}q chromatography on silica gel (n-heptane/ethyl acetate = 1:2). This

gives  ethyl  5-(2-methoxyethoxy}-1-{2-[3-(5-methyl-2-m-tolyloxazol-4-

15 ylmethoxy)cyclohexyloxylethyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxylate as
a yellowish solid. C3gH41N307 (591.71), MS (ESI): 592 (M + H").

(1R,38)-5-(2-Methoxyethoxy)-1-{2-[3-(5-methyl-2-m-tolyloxazol-4-yl-
methoxy)cyclohexyloxylethyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxylic acid
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60 mg of ethyl 5-(2-methoxyethoxy)-1-{2-[3-(5-methyl-2-m-tolyloxazol-4-
o ylmethoxy)cyclohexyloxylethyl}-1H-pyrrolo[2,3-c]pyridine-2-carboxylate are
- 25 dissolved in 2 mi of THF/methanol 3:1, and 0.15ml of a 1 N lithium
- hydroxide solution is added. The mixture is stirred at room temperature for
24 h. All volatile components are removed under reduced pressure, the




- 10 evol ution of hydrogen had ceased. 516 ng of
- 2-chloro-4-nethyl -5- nitropyridine are added, and the
mxture is stirred at roomtenperature until the
reacti on has gone to conpletid®d. 20 m of water are
added, and the mxture is extracted wth methyl
t erésithug y3 takdmeoup imHeMévametotitribage ui of dififedre added and the

o s Pfcf?ﬂ‘%wes“wﬁf 0595
ch(mtngmmxy@ﬁ -85 %ﬁarr@mw@am ﬂ@éfdmazel dtipethaxgicycle-
- t eX lox ﬂgﬂﬁe}% Pf%grr%kf[@?: tﬂ“&é%b iTBEIY bsOa colorless

5 vsotls ) Ha7Ned 7 wmés 6GOJ|+ '\gg{%%(zoﬁn (et hox%%h

0Xy)-5-n |tropyr|d |n 4 yl]- 2 oxoproplonate pot as-
SI um sal .t )g 11+ ~C~" QJ N diethyl oxalate KO
Exapiple Xgq g of pot assiumare initially charged in

13@1 Fg138?f5 dyan@lﬂ G{QIS[SBL(Sahbﬂ’IyI-zémctolyékﬂanbIolgiyhﬁéi@dx@)cf gclo-

added s The to 5go0

?‘?X I%ﬁ%&%}lﬂbn@%b %PH&(I tropyr| di ne are

10d| ssolved in 15 m of dry et her and 3 m of EtOH and
added. 27.5 g of diethyl oxalate were dissolyugd in 57
100 m of toluene and, at OC, added dropwse¢ over a
period of 45 mn. The xture is stirred aty room

terrperature for 24 hp—fhe pr

((1R,38)-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxylethyl
toluene-4-sulfonate  and ethyl 5-cyano-1H-indole-2-carboxylate give,

15 analogously to Example IX, (1R,38)-5-cyano-1-{2-[3-(5-methyl-2-m-tolyl-
oxazol-4-ylmethoxy)cyclohexyloxylethyl}-1H-indole-2-carboxylic  acid  of
molecular weight 513.60 (C3gH31N305), MS (ESI): 514 (M + H").

Example XI
20  (1R,38)-6-Methoxy-1-{2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-
hexyloxylethyl}-1H-indole-2-carboxylic acid
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" 25 ((1R,38)-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxylethyl
. toluene-4-sulfonate and methyl 6-methoxy-1H-indole-2-carboxylate give,




5 _
[ 2- (2- met hoxyet hoxy) - 5-ni tropyri di n-4-yl]-2-0oxopropi on
‘ate potassiumsalt as a red solid. (LG M protonate

form C13HLI6N2O7 (312.28), MSGQESI): 313 (M + H{).
~Ethyl 5-(2-nmethoxyethoxy)-1 H -pyrrolo [2,3-c] pyrid

i nanalamusly oty | Exampld D0 PHFECBEBRECnethbxy+H - [N 3A 5-hi@Mayl-2-m-

?Q?[@L@A@@e@bﬁ@c gh%xs%lmg/ thyl)-14- 41(19'! -2:parboxylic acid of
ox@mléwlahwembéﬂaaﬁﬁ Z%okbhblz@s MSs(ESlI)véa9|(M S6"  of
MeOH, and 2 ml of 15 acetic acid are added. After the
addi tion of 500 ng of palladium hydroxide/C 20% the
Smi Ex@mpleXibtirred under 1 atm of hydrogen. After 5 h,

a mt:-is;r 8D imEhSly- F-32 éﬂneﬁtﬁﬁ Bt ﬁ)!yﬂbxé’fol 4- ylmethoxy)

LQPQ"E*B ﬁ%ﬁ%ﬁ‘@ﬂ?ﬁm‘g’ ﬁ‘iﬂ%tﬂ’%'ﬁ@éﬁ' reduced pr essure

and 20 nl of sat. sodium bicarbonate solution are
added and the m xture is 20 extracted wth ethyl
acetate. The organic phase is dried ove\roso% um
sulfate and the solvent is renoved under_reduced

pressure. The residue is purified by fI
chromat ogr aphy on sidiga gel hept ane/ethyl acetate
= 1:2). This gives/etfyyl 5- t hoxyet/hoxy) - 1

H pyrrol o] 2, 3- vy gine- arpoyd ate”as# a yel | ow sh
~solid. CL3H16N (264.28), Ms (ESI): 26

25 Ethyl 5-(2- &t hoxyeth

oxy)-1-{2-[ 3-(5-'net hyl - 2-mt ol yl oxazol - 4 yI nmet hoxy) -
1ocycl ohexyl oxy] ethyl }-1

.H 7 r & 05@@%‘“ e o)glacz%llr Eoy)l( le?ﬁoiysc%/clo%exyloxy]ethyl

H mzlué@é -afstifén&iePnd dthet- Qecmrri@?m 1H-ln@élé-zib§r$)@|xyia®b give,
1N rc

 SonfafoeShyl FRESERED, (13 2 edimbiRoRy i fetg-2-m-

r otolyloraaud-dayimeth oxi)Cyatohexyloxylethyl}-1H- mdo!e 2-carboxylic acid of
“15R ﬁ@l %&?Kﬁ?ﬁﬁ{ 55 B4 (@4 Pl XN%?)Z%S‘&ESb”B&Q‘EWl f! ohe

(|v|+ H') .

Example Xl
(1R,38)-5-Methanesulfonyl-1-{2-[3-(5-methyi-2-m-tolyloxazol-4-yimethoxy)-
cyclohexyloxylethyl}-1H-indole-2-carboxylic acid
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((1R,38)-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxyjethyl
toluene-4-sulfonate and methyl 5-methanesulfonyl-1H-indole-2-carboxylate
25 give, analogously to Example IX, (1R,3S)-5-methanesulfonyl-1-{2-[3-(5-




“t ol uene- 4-sul f onat e ((1 o :

R, 3S) - [ 3- ( 5- net hyl - 2- n}tolyloxazol 4-yl met hoxy) --

cycl ohexyl oxy] et hyl tol uene-4-sulfonate in 2 mM of DW
are added. The mxture is stiblred at 40C until the
reacti on has gone to conpletion 10 (nonitored by

L C-rivethyl- Aﬂ'l‘l-é(b[ybﬁﬂt@ln@-wmetBOW)EVGJObGX)dO)q{]dE'IJhy@d Huindole-2-

t
Dheitalic A2 Bl A N 0 B0 R RO LS WS (E5): 567
rertbed under reduced pressure. The residue is

purified by flash chromatography on silica gel
(n-heptane/ et hyl acetate = 1:2). This gives ethyl

95 (EXamplecklVet hoxy) - 1- { 2- [ 3- (5- met hyl - 2-m t ol y| oxazol -

4 (3R, w)@mnw)@wm&métwﬂ-m&wléxalzo| 4—y!meth0xy)cyclo-
Pé%%ﬁ" ill ridi ng -car boxyl ate as " a yell'ow sh
soﬁTv O oY, ®61.71), M5 (ESI): 592 (M + H+).
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10H |@yﬁ>||0 exyloxyetioxyliatizaste2- car boxylic acid '20 60 ng

of et hyl

5- (2- net hoxyet hoxy) - 1-{2-[ 3- (5-nmet hyl - 2-mt ol yl oxazol -
4- yl met mﬁcy hexyl oxy]ethyl}-1

H pyr ol

Mi_n@res2- car boxyl ate are 25
di ssbl ved“in 2 ni o? THE/ met\fhanol { and 15 ul o
al i thi um sy oxi de solut @é

mxture is std.rped at roomtenp turefor 24h Al
vol atil e conpo
pressure, the 59 residue is taken up in

DVF/ acetonitrile, 70 | of TFA are added and the

mxture is filtered and purified %/ RP-HPLC. This

gi @nggzpfngthuf 2¢hydroRsh- raethylbenzoa e are dissolved in 2 ml of dry

ts are renoved under reduced

15 ( 2fmﬂt hapy eBhayYor- a1—66 %ér@er(t%‘t W'sbam% H9LMa©%aZPEnLon are

Y eSS gi'ﬂ;ﬂt R mrER 00 E T (1R 3§)13-(5-methy-
C0|2Q’ﬁ|-te@b@z@l—h-yirﬁ@&oﬂ?m@ﬁekﬁﬁﬁﬂéﬁ‘}w tdrerd=Slaulfoh&t in 2 mi
Yok PTaF oy AR The, histue is sfimsd 2t 4056 ainth the segtion has

t hngdpct@npl&a@myl ongriteréy | By LCHMSHd difter Zootingothd mixture is

20 aCfuttl WA sat. NaCl solution and ethyl acetate. The organic phase is dried

25

30

over sodium sulfate and the solvent is removed under reduced pressure.
This gives ethyl (1R,3S8)-2-methyl-6-{2-[3-(5-methyl-2-m-tolyloxazol-4-yi-
methoxy)cyclohexyloxylethoxylbenzoate as a yellowish oil. C3gH37NOg
(607.63), MS (ESI): 508 (M + H").

(1R,38)-2-Methyl-6-{2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cycio-
hexyloxylethoxy}benzoic acid




(L o - .
R, 3S)-[3-(5-Methyl -2-mtol yl oxazol - 4-yl net hoxy) cycl ohe -

"xyI oxy] et hyl tol uene-4-sul fonate and ethyl 5-cyano-1

H i ndol e- 2- car boxyl ate gi ve, B2 anal ogously to Exanpl e
X, (1 R 3S)-5-cyano-1-{2-[3-(5-nethyl-2-mtolyl-

© oxdimpuriied! mesthpixy)(dRe3SP2xyeibylyd €2 03H(3-rdethyl-2-m- tolyloxazol-4-

I I 913.
(MBS ble Rl [l R (o5 of
( 1 methanol, and 0.25 ml of a 5 N sodium hydromde solution are added. The

t - I
m?ﬁi}ad@ Ytdnrey éétx§ |(§h"§ Ot B kP ) OXRR ¢ ?MIg the
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o reiane T BB by RBHPTE v s S 2 ety e 3-(5-
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s Q%%-%'gr%g@?ﬁgjg@%g RS el (U IIInI 518. 62

‘IO(C30H34N206) M5 (ESI): 519 (M + H+) 5 Exanple Xl (1

R, met hoxy- 1- {2-[ 3- ( 5- mathyl 2-mtolyl oxazol -

4-y rretIﬂox cl ohexyl ox ]eth |}
RS A Mg e ioxampba-yimethoxy)cyciohexyloxy)

- R 3odyfodrizodeadiy! - 2- m t ol yl oxazol - 4- yl et hoxy) cycl ohe

xyl oxyJ'et hyl toluene-4-sul fonate and et hyl
5, 6-di net hoxy-1 H-indol e- 2- car boxyl ate gi ve,
anal ogously to Exanpl e ,
R, 3S) - 56d|rrethoxy- 2-[3-( thyI_-2-m
t ol yl oxazol - ‘ gk xyl.erayl 34

H i ndol e- 2- ca | i é"_am d%f 15 ndl ecul ar ht
548. 64 (C31 H36M207), MS (ESI): 549 (M + anpl e
X1 (1 R 3S)-5¢tMet hanesul fonyl - 1-{2-[ 3- (5- net

15hyl -2-mtol yi oxazol - 4-yl neth oxy)- cycl ohexyl oxy]
(1

20
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ethyl }-1 Hindol e- 2- carboxyllc acid 20

xyf@@%gf 7 é\wﬂ@ﬁ@: - I oxgﬂg II'C&W%W?I}I% ¥‘I’I°¥<y e?hy?

5- tettibraerdssulifonate ahdHrietiay! E—-I@dﬁtfwb@hzd)aéeglve analogously to

Example X1V, (1R,3S5)-2-{2-[3-{5-methyl-2-m-tolyloxazol-4-yiImethoxy)cyclo-
hexyloxylethoxy}benzoic acid of molecular weight 465.55 (C27H31NOg),
MS (ESI): 466 (M + H").

Example XVI

(1R,3S)-2-Fluoro-8-{2-[3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclo-
" hexyloxylethoxylbenzoic acid

o5 by
\N\ O,O\o/\/oé/lz

((1R,3S)-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxylethyl
toluene-4-sulfonate and methyl 2-fluoro-6-hydroxybenzoate give,




25 give, analogously to Exanple IX (1
R, 3S) - 5- met hanesul fonyl -1 -{2-[3-(5 61
- met hyl -2-mt ol yl oxazol - 4-yl net hoxy) cycl ohexyl oxy] et hyl
}-1 Hindol e-2- carboxylic acBd of nol ecul ar wei ght
- 566. 68 (C30H34N207S), MS (ESI): 567 (M+H+). Exanple
x| wnalpgously to Example XIV, (1R,3S)-2-fluoro-6-{2-[3-(5-methyl-2-m-

I'o a%tthwhﬁﬁh&)?y P% i;,-thg éﬁicy %OEEﬁ(’lofA' o8 utar

eth
R, 3‘9‘9 I)oxazol 4 yl m
et hoxy) 10 cycl ohexyl oxy] et hoxy} benzoat e NaFl | M
ﬂ){ 2- hydr oxy- 6- net hyl benzoate are
5d| 8 2 m of dry 15 DMF, and 23 ng of a 60

peftR/YS)A- FI@@@@-B {oddi(ambitgi-Rdr-tslyRansiagimettorgdeclo-

After. 30 oom t epperature, 100 ng of ((1
bgj(y[%y] 10XY ai%nlzmc acid

2 m t ol yl oxazol - 4-yl et hoxy) cycl ohexyl oxy] et.hyl

t ol uene-4-sul fonate in of DMF are adde The

m xture is stirred OC un he r eact as gone

to conpletion (nponifor Aftﬁr collng, t he
m xture is 20 evmthoa '
et hyl acetatel The organic phase is dried er sodi um
sul fate and theysolvent is renoved under reduced

- pressure. Thisfgives ethyl (1 O
R, 3S) - 2- et hyl - 6- {2-[ 3- (5- net hyl - 2- m t ol yl oxazol - 4-yl -

10 et hoxy) cycl ohexyl oxy] et hoxy} benzoate as a yel |l ow sh

OI I((’1 R%%é))l—% Jggﬁethgr?% m-to y‘!oxazof Eﬂ[r)r\eth%%)c&woﬁex%%ky]%ﬁ\yi

R EheRe- W%Lﬂfsbha@r { @nfi3- friethigt Mdmethoxy-Rhydesabehzdatel nyive,

Sﬁ]gﬁﬁé}gpg’%’;{gt ’1{' OX%L%UOXV(WF%PQ%lu%?é-%-{§9[3§(%-methy[-2-m-
R ﬁﬂ}ylozazcémhylmeﬁlqc{mg&lcél’fenmydthwﬁbemmit oaaiolof4 molecular
15 weight 495.58 (C2gH33NO7), MS (ESI): 496 (M + H").

enz

Example XVIII
(1R,38)-4-Isobutoxy-2-{2-[3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-
hexyloxylethoxy}benzoic acid

L
L
N o) o™~

20

o

((1R,3S)-[3-(5-Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxylethyl
" toluene-4-sulfonate and ethyl 4-isopropoxy-2-hydroxy-6-methylbenzoate
25 give, analogously to Example XIV, (1R,3S)-4-isobutoxy-2-{2-[3-(5-methyl-2-
m-tolyloxazoi-4-yimethoxy)cyclohexyloxylethoxy}benzoic acid ‘of molecular
weight 551.69 (Ca2H41NO7), MS (ESI): 552 (M + H™). '




yl met hoxy) cycl ohexyl oxy] et hoxy} benzoate are di ssol ved
in 3 mM of nmethanol, and 0.25 mM of a 5 N sodi um
hydr oxi de sol ution are added. The mxture is stirred
at 60C for 8 h and at 80C for642 h. After cooling, the
5 mxture is taken up in 2N HCl/ethyl acetate, the

or dgemsiraple¥e i s dried over sodiumsulfate and the

sol g)l r

el Bk h‘i%ﬁ?@?%&%ﬂ%ﬁ TEHBR2 0B Ee - fYmethoxy)cyco-
R Iepylexplethppyienzeiq acids-
met hyl - 2- m t ol yl oxazol - 4-yl net hoxy) cycl ohexyl oxy] et hox
y)benzoic acid as a colorless oil. C28H33NOG

(479.58), M5 (ESl): /480 (M A~H+) 10 Exampl eoXV (1 R
3S)-2-{2-[3-(5- l-2-m )| oxazol - 4- y'rret hoxy) cycl

ohexyl oxy] X Qi 2 d D.R.A
S)-[3-(5- [ -2 tol)ﬂoxazol OWm {y) cycl
ohexyl oxy]~etHyl tol uene-4-sul fonate and_get hyl
2- hydr oxybenzoate give, anal ogously to an‘pl V,
(1 ' 0

5R 3S)-2-{2-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl ne y)cy

cl o 20 hexyl oxy] et hoxy} benzoi c acid of nDIecuIar
wei ght 465.55 (C27H31 N46), Ms (ESI): 466 (M + H).

Exgnm, BSMB (-t E&Sbnt%l xazol- 4 ylmethoxy)cyclohexgloxyiethyl

oMy AR ohgid b yfﬁyﬁéé"% R0 E by Rt e roate
R 850, [Baldgcsbhg ExamleDyVo(HR 85)4-benmioa 2 bimsthyl-

10%Y fz%ytbféﬁcg%éﬁo?’&) Xirﬂ%fé‘ﬁ)?g c%ﬂ%&@ﬂ@@%tr‘gﬁg )él acid of
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e@Ja@iwel 5 (0235H39 Po) MBS AESE: r{Mﬁ 2 m
tononazol 4- yInethoxy)cyclohexyloxy]ethoxy}ben20|c
acid of cular weight 483.54 (C27H30FNO6), NS

 (ESMRMPIBAXM + H'). 5 Exanple XVII
(1S,3R)-5-Methyl-4-{3-[2-(2-nitrophenoxy)ethoxy]cyclohexyloxymethyl}-2-

m-tolyloxazole
Oy, +O"
0 ~N
\i\ /Q ~_C
N o] 0

((1R,3S5)-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxylethyi
toluene-4-sulfonate and 2-hydroxynitrobenzene give, analogously to
Example X1V, (1S,3R)-5-methyl-4-{3-[2-(2-nitrophenoxy)ethoxy]cyclohexyl-
oxymethyl}-2-m-tolyloxazole of molecular weight 466.54 (CogH3zgN20g),
MS (ESI): 467 (M + H").

Example XXI
(18,3R)-5-Methyl-4-{3-[2-(3-methyl-2- n|trophenoxy)ethoxy]cyclohexyloxy—
methyl}-2-m-tolyloxazole




(1R 3S)-2-F

.tol yl oxazol - 4-
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uor o- 6-{2-[ 3-(5-net hyl - 2-mt ol yl oxazol - 4-yl net hoxy) cyc

| o- hexyl oxy] et hoxy}benzoic acid 10 ((1

R, 3S)-[3-(5-Methyl -2-mtolyl o85zol - 4-yl met hoxy) cycl ohe

xyl oxy] et hyl tol uene-4-sul fonate and net hyl

4- met hoxy- 2- hydr oxybenzoate give, analo ushy to

Example XIV, (1 R @ flue 6- { 2- [ 3- (5nfet hyl -
i~§§i}cyclo | oxy] e hoxy} be n20|c

acid of nol ec 15Nwei gi® 495. 58" ( CZ5H3ENOT), MBS

(ESI): 496 ( ). Exanple XVIIl (1 R

3S) - 4- | sobut oxy} 2-{2-[ 3- (5- net hyl - 2-m t ol yl'oxazol - 4-yl

nmet hoxy) cycl o- 'hexyl oxy] et hoxy}benzoic acid 20 ((1

R, 3S)-[3-(5-Methyl -2-mtol yl oxazol - 4-yl met hoxy) cycl ohe

xyl oxy] et hyl tol uene-4-sul fonate and et hyl

4 I( S@OBS)OFMG Mdﬂ)@ﬂ@mytoﬁrl@lﬁzbyh%ﬂéﬂﬁix?)cﬁfélc@iewwoxy]ethyl

%é’rﬁ 5‘5%#8{18%61'38 '{5%11? yag I})@gwmtﬁobenzene give, analogously
m tol ylEenmule X4Vy| et 8 BR)) Tydtioyiedd{3-[(3-piciiopyd-bitnopbenoxy)-

e gﬁgg%& (TEEE B AP i 65 A9 2L r weight 45057

He2Boie)! Mﬁ/@'{ﬂﬁh@ﬂﬂﬁét hyl - 2- m t ol yl oxazol - 4-

yl met hoxy) cycl o- hexyl oxy] et hoxy}benzoic acid /\ ((1

R, S) -[ 3- ([, Met hyl - 2-m t ol yl oxazol - 4-yl net hoxy) cycl ohe
%O)i‘iﬁé?ﬂé‘l\/btol uene- 4-sul fonate and et hyl

4 bER 3B)-OX{P-[3~ (tmymemw 2ﬁnﬁt©tyilt)blalzeM%ﬁetho@y)@clohexyloxy]—

XV,
a”alg&xfpi“@ﬁg@a%mcgp{f@ [ 3- (5 rret hyl 10
2 (3,8 R)HSeMatoll-44(3y{2afet (o4 5 oetetlaotetiyit 6,3/ 2 leidwabpr dan-2eyl)-

 EafiehSyBitoRleFEihek Ity GPmIBINGRRRNOT . 1B

S 3R) - 5- Met hyl - 4-{3-[ 2-(2- nltrophenoxy) et hoxy] cycl ohex

yl oxymet hyl } - 2- w
SNIe
i i
X \ . /\\/O\©
N o) 0

((1 R,38)-[3-(5—Methyl-2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxy]ethyl
toluene-4-sulfonate and 2-(4,4,5,5-tetramethy!-[1,3,2]dioxaborolan-2-yl)
phenol give, analogously to Example X1V, (18,3R)-5-methyl-4-(3-{2-[2-
(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)phenoxylethoxy}cyclohexyl-
oxymethyl)-2-m-tolyloxazole of molecular weight 547.51 (C32H42BNOg),
MS (ESI): 548 (M + H™).

(1 R,38)-2-{2-[3-(5-Methyi-2-m-toly!oxazol-4-y!methoxy)cyclohexyloxy]—
ethoxy}phenylboronic acid ' '




15 mtolyl oxazol e ((1

'R, 3S)-[3-(5-Methyl-2-mtolyl oxazol 4-yl met hoxy) cycl ohe
xyl oxy] et hyl 20. t ol uene-4-sul fonate and

2- hydr oxyni t r obenzene gi ve, a6@l ogously to Exanple

XV, (1°

'S, 3R) - 5-net hyl -4-{3-[2/(2- nltrphenoxy) et hgxy] pycl ohex
yl - oxymet hyl }-2- mQ yI oxa nol ecul ar Biei ght
466. 54 ( C26H39N206 (ES 167 (M +-H) ) 25
Exanpl e XXI \ /(\/O

S, 3R) - 5- Met hj {3[2(3 rrethyl 2n|troph ) et hoxy

] cycl ohexyl ox methyl}-2-mto |y loxazo le 65 ((1

R, 3S)-[3-(5-Met hyl -2-mtol yl oxazol - 4-yl met hoxy) cycl ohe
xyl oxy] ethyl tol uene-4-sul fonate and

6- net hyl - 2- hydr oxyni t r obenzene gi ve, anal ogously 5 to

gx ugfé% fﬂs SRSty A (3211244 4 5. 5 detrametn gs 11,3 2]dloxa~
i herseyierprilsitinaiavpichexyionymeihdxasotalyiokazole
sokae 8p 86 #! o BOFS Bl GTBAPUPON O SRA. AR 3 o

gsff'rim{azat[ @O(Tsn?%PﬁSﬂtuf,? g’@% 89(;?6& is,8Yanpratedkand i rsridue is
oh@kﬂn In Dot pogfivd bp RMHPLESI Thié Jg[@s R,38)-2-{2-[3-(5-

| 2] th'ﬁgﬁ!-@jﬁéfﬁ-ﬂﬁ %J4ho><y)cyclo§1exy oxyfn% )X/ ;'thenlylbos,rbnic

phanidhag 2 chioxkeps pil| 4626 (C2emeaBIYOE), MEWESI)y 466 dict H™).

1015 ((1
R, 3S) - [é- é&ll\/bt hyl - 2-m t ol yl oxazol - 4-yl net hoxy) cycl ohe
e

xy ESam Il t ol uene- 4-sul fonate and
- 2- (1@ QS »35{2"- HW-'Z rhkoﬁdcﬁ&a‘io! @%ﬁ@ﬂ@x?}&y%b}‘lbkyloxy]

IOhe mﬁ%%%%ﬁiﬁw%@t caﬂ})oxyhc acid

(4, 4, 5 5-tetr anet hyl -[ 1, 3, 2] di oxabor ol an- 2-yl ) phenoxy]
et hoxy} cycl ohexyl - oxymet hyl ) -2-mtol yl oxazol e of

nol ecul ar wei ght BAZ, BNO6), Ms (ESI): 548
(M+ H). (1R F
3S) - 2- { 2- [ 35y a7 1> ) eycl
.ohexyl oxy] - et hoxy} phenyl boroni c acid \ d
_ O
15 0

((1R,35)-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxylethyl
toluene-4-sulfonate and methyl 3-hydroxy-5-trifluoromethylthiophene-2-
carboxylate give, analogously to Example XIV, (1R,3S)-3-{2-[3-(5-methyl-2-

20 m-tolyloxazol-4-yimethoxy)cyclohexyloxylethoxy}-5-trifluoromethylthio-
phene-2-carboxylic acid of molecular weight 539.58 (CogH28F3NOgS), MS
(ESI): 540 (M + H").

Example XXIV
25 (1R,3S)-C,C,C-Trifluoro-N-{3-[3-(5-methyl-2-m-tolyloxazol-4-yImethoxy)-
~ cyclohexyloxymethyllphenyl}methanesulfonamide |
(15,3R)-5-Methyl-4-[3-(3- nltrobenzyloxy)cyctohexyloxymethyl] 2-m-
tolyloxazole




66 0 0----'~0 Unpurified (1

S, 3R)-5-nethyl -4-(3-{2-[2-(4,4,5,5-tetranethyl -[1, 3, 2]

di oxa- -

bor ol an- 2-yl ) phenoxy] et hoxy} c§él ohexyl oxynmet hyl ) - 2- m t

ol yl oxazole is taken up in 6 mM of THF, and 0.75 m

of 1 N HC iscﬁd ed. Alter 3 h of stirring at room

t enper at ur e, sol v is evaporated afd the residue

is takepd ﬁ%d@pgriﬁig WR}-C. R

[ tol yl oxazol - 4-yl met hoxy) c ohexyloxy]ethox

y} phenyl boronic acid as a colorless oil. 465. 36

(C26H32BN0O6), MS (E%! / 466 (4 H+). 10 fxanple XX 11

(1 R A 1,

395)-3-{2-[3-(5 Vi 2- e

ohexyl oxy] -

et hoxy}-5-trifl upronethyl t hi ophene-2-carboxylic acid

15 ((1

R, 3S)-[ 3-(5- Met hyl - 2-m t ol yl oxazol - 4-yl net hoxy) cycl ohe

xyloxy]ethéb t ol uene-4-sul fonate and net hyl )

3- Ry@idaf- B NaMRS weltiy areiastsiednie- 250 gt BbRy((HR S5)-cis-5-

gi Hféthi!@ﬁﬂﬁﬂ%&é%cﬂ-@ﬁ?@%)@)é?c\bhdx&na in 3 ml of THF, and the
- e

3S)-3-12-] 3-. 122 20 . . .
Sm ﬁw %*%fafr@q-ah tfﬁsx@) T b gk grtbsyaY! fromide are
| uatidee} anyd tHe mixtpfeeis estitredaatt B0 for Sai Afteyfadditicecad farther 3-
V\Eﬁgﬁﬁbg%@i @%ﬁ%@%ﬁﬁb@@m%ﬁ m/eﬁ%?\t'. TR&Gnidré iyﬂken. up
3Sjn eat, IdaGt solutioniethyd {Bdtate( Sheeotgy Iphas: isolljedheyebisodium
4- . . . , -
oy LR HSIaporaiee) The ronifue 5 puited by chromptoafaphy on siica
0s gm - sthiet wijyess- {13%83) -methyl-4-[3-(3-nitrobenzyloxy)cyclohexyloxy-
it hi&tﬁyl}rﬂrﬂlwww&@lbeé#' axyerBiHEN Joil2ofmblebilapxagight 436.51
67 oty s, Ms Esi): 437 (M + HY.

(1R,38)-3-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxymethyl]-
15 phenylamine

O O
_§\ i, SnCi2
\N o o /\@rN\ o ethyl acetate

SIS GWN:
N 0 | O/UN\H

400 mg of tin(ll) chloride dihydrate are added to 150 mg of (15,3R)-5-
20  methyl-4-[3-(3-nitrobenzyloxy)cyclohexyloxymethyl]-2-m-tolyloxazole in




0 530 | of 1M NaHVDS in THE are added to 1150 ngy of
'3-((1R 3S)-cis-5-

~ methyl - 2-mtol yl oxazol - 4- yl net hoxy) cycl ohexanol in 3

mM of THE, and the 5 mixture B8 stirred at RT for 10
mn. 121 of 3-nitrobenzyl brom de are added, and

- thedninkolelbyl scetater aad the roBre ds stired anfaan temgetdtore. After

'mamR 3.5
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of JdF e%hg{/ 430 rﬂgtdf%ﬁ@zé’lhlohdé"d}%rétgear@ éﬂo‘érde unﬁ[ the reaction

stirr
I\IadjassgPrdﬁthnWé’f‘ﬁkﬂtfoﬁc@'th@t anixtyree '%rcljmt%ét@@l eﬁndiraceaaate and

oveWafsmgl gﬂh Ef@kératﬁeardﬂ%e‘{)ﬂa@é albeanedf et %ﬁm k6lifate and
S ,u\rpé@lpgrf\tecy The Tesiane i tsdéd Tor ?he Ing% reacﬁon wﬂ]zlou? purification.

S IRis giveat (IR, 3‘9){33E3( @mdhw@emztlxolw?xe)zoyalmeﬂwwm|ohexyl-
me V4 e a a,Ccol Okl esSsS_ 0
o lRERRERRHENIR 4 % (Rudicd s 5T Toalepulll ) weight, 406.53

( M(E€26H30NQ3), MS (ESI): 407 (I H.

'R 38) 3 [ 3-(5-Methyl -2-mtol yl oxazol - 4-yl net hoxy).cycl o

hex met hé - 15 phenylamne 0 11+ SnCl2 N. O-
ifluoroN-{3- Ei‘atﬁ -Frgtiofl-2-mnioivlgxagel-gryilmethoxy)-

5- 20
m%&bﬁéﬁ,{[%&%@{ﬁ?ﬁﬂi zyl Qg\?e%{/'fgﬁéﬁ'e@é;? oxynmet hyl]-2-m

-tol yl oxazole in 68 24 m of ethyl acetate, and the
mxture is stirred at omtenperature. After every 8
h, 400 ng of ti \II) c i de dehydfate are added,

until the rog 00| et i ofeg The
| ut ed vvlth ethyl atgandmwashed W th

m xture is
wat er. The Yrg. phase is dried ©Vver sodium sul fate and

5 evaporated. The residue is used for the next
reaction wi thout purificabi THis gives (1 o ¢

R, 3S)-3-[3-(5-nmethyl -2: m o}\ ox4- I th@xwyclo
m Ne asa Col 8I|00fF

hexyl - oxymet hyl ] phe

nol ecul ar wei ght 406.
55 mg of (1R,3S)-3-[3-(6-methyl-2-m-tolyloxazol-4-ylmethoxy)cyciohexyl-
oxymethyllphenylamine are dissolved in 2 mi of dichloromethane and
cooled to -78°C. 100 pl of triethylamine and then 42 pl of triflucromethane-
sulfonic anhydride are added. After 1 h, 200 pul of water are added and the
mixture is allowed to warm to room temperature. The mixture is diluted with
dichloromethane and washed with 1N HCL and sat. NaCl solution. The org.
phase is dried over sodium sulphate and evaporated. The residue is
purified by RP-HPLC. This gives (1R,38)-C,C,C-trifluoro-N-{3-[3-(5-methyl-
2-m-tolyloxazol-4-ylmethoxy)cyclohexyloxymethyllphenylimethanesulfon-
amide as a colorless oil of molecular weight 538.59 (CogH20F3N205S), MS
(ESI): 539 (M + H).

Example XXV

- (1R,38)-2-[3-(5-Methyl-2-m-tolyloxazol-4-yImethoxy)cyclohexyloxymethyl}-
benzeneboronic acid |
(1S,3R)-5-Methyl-4-{3-[2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-

- benzyloxy]cyclohexyloxymethyl}-2-m-folyloxazole |
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(C25H30N203), Ms (ESI): 407 (M+ H). 10 (1 R 39)-C,
C,CTrifluoro-N-{3-[3-(5-nethyl-2-mtolyl oxazol -4-yl ne
t hoxy) - cycl ohexyl oxynet hyl | phenyl } met hanesul f onami de
TfF20 NEt3 OF N S4F 11 O F695 55 ng of (1

R, 3S)-3-[3-(5-nmethyl -2-mtol yl oxazol - 4-yl met hoxy) cycl o
hexyl - oxynet hyl ] phenyl am ne are dissolved in 2 m of
di chl oronet hane and cooled to -78C. 100 | of

triethyl api and_then 42.tl of trifluoronethane-

sul fonic gnhydride ale added. After 1 h, 200 | of §L\4

wat eSgtdedodneg the mixture is altowed war nt Qo

r oo erature. The mi x{Hre is di Pulled wi 0 B

di chl ¢r omet haney and, washewrw t P X6 >0

sol ution. The org—{t—phase 1s d over sodi um

sul phate and ev@pooated. The regidue is purified by

RP-HPLC. This gives (1 R 3S)-C,

C, Ctrifluoge™N-A%

2-mtol yl oxazol | met hoxy) cycl ohexyl oxynet hyl ] phenyl

} et hanesul f on- ide as a colorless oil of nolecular

wei ght 538.59 (C26H29F3N205S), M5 25 (ESI): 539 (M +

H4). Exanple XXV (1

rF]%, esl)mg- (1% hﬁwlqbﬁt dts)wlNaH wérel hbéé@zl@'d 300yhgesh exy) RBS)ais-5-
ex yiret - zenehoroni c aci .

s g BT Ry bxesf FEBRROG it Rbthid fynl pf DM, and the

1, Migdd dx adiivrend ah-RTyloy-10 min. After addition of 335 mg of 2-(2-

be Xy | i = 2141 tah: e ;

oA AR A TR el P [ TR BBAPRIE g rure is

R styedjuntib maximum conversion has been achieved and quenched with

&emfcb%ﬁ/;ﬁbt ﬁgﬁt{.l%?(i’@@él%e‘i'r vibipt Qé’tw\)é%lc b@lhggsrﬁ%myl iag:e'ﬁate, the

i ﬁ?gwq Qhag%dq, pirlgqr%rgs@iqfﬁ %Jﬁ#ag ggd afltl’uereci and t%e solvent is
removed under reduced pressure. The residue is purified by flash
chromatography on silica gel (n-heptane/ethyl acetate = 1:1). This gives
(18,3R)-5-methyl-4-{3-[2-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-
yl)benzyloxylcyclohexyloxymethyl}-2-m-tolyloxazole as a colorless oil.
C31H40BNOs5 (517.48), MS (ESI): 518 (M + H).

(1R,38)-2-[3-(5-Methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyloxymethyl]-
benzeneboronic acid

rrrtrecrrrfier

o, | o, 0
o O O]
N o 0A© Hat Q/A N o o’\©

1mi of 1N HCI is added to 300 mg of (1S8,3R)-5-methyl-4-{3-{2-(4,4,5,5-
tetramethyl-[1,3,2]dioxaborolan-2-yl)benzyloxylcyclohexyloxymethylf}-2-m-

tolyloxazole in 5 mi of THF, and the mixture is stired at RT until the
reaction has gone to completion. The solvent is removed under reduced
pressure and the compound is purified by RP-HPL.C. This gives (1R,3S5)-2-




br ononet hyl phenyl )-4,4,5,5-tetranet hyl -1, 3, 2] di oxabor
~olan, the mxture is stirred until maxi num conversion

has been achi eved and quenched with MeOH The m xture

is taken up in sat. Nad sol uOon/ethyl acetate, the

10 organic ase is dried over sodiumsul fate and

fi |_{8ég€uefam@2mhréolslouamit4 -Yisnethexy)opdohexioxymetogiienzene-

pr f +

chm@ggarcla;% agﬁdlgfl&fécg”g l_f(grqg C§qg\n:)legligit%h)I/VIIS 5%2{)61?26 M

= H7). This gives (1

S, 3R)-5-nethyl -4-{3-[2-(4,4,5,5-tetranethyl -[1, 3,2]dio

xahor ol ap-
= %@Wﬁf‘%ﬁ%‘ﬂycl ohexyl oxymet hyl }-2-mt ol yl oxazol e as

a clol(08]3894 18, 39)-315-Mezthy -t NG zoB A% IrA8ihoxBy CIEBEXY -

518 ). (1 S

R, fg‘%tyﬂﬂg?@p%égmrb%y#?@gml oxazol - 4-yl met hoxy) cycl o
he_@d-ﬂ%bkwh?thy@nbhaﬂamlom cacid THE M 201 m
of 1 NHC is added to 300 of (1

S, 3R) - 5-net hyl -4-{3-[2- (4, 4, 5 5-

tetramethyl -[ 1, 3, 2] d+© bo,_”g}_man benzyl oxy] cycl ohe
xyl oxymet hyl }-2-m t : THE, and
the m xture is stlr el t RTunD| 5react|on has

gone to conpl etion. ol vent |s|3tc@srmved under
10r educed pressure and the conpound is purified by
RP HPLC. This gives (1 R 3S)-2 70

) TR B b botRg o I B A o
Q%Mu(mar&ts) 60 vib of BSIN soltu;@n(q\ﬂIlthlumc jlurrgnum hydride in
ai%?é@dm:{%ﬁ aﬁé Jagéeaf\%ﬁr( 4%3)( chJ%Ilng4 Affer 3% 8329')‘t§§c°f starnng at
15y rowttﬁmqeratum.u%?Maéectawmum ghiodds aokifig is Pﬂ%d and the
r OpHRtdjLstea te Mexearby bHAIDA of& 5% strength solution of citric acid.

The tetrahydrofuran is. removed under reduced pressure and the residue is

extracted three times with in each case 150 ml of ethyl acetate. The

combined organic phases are dried over MgSO4 and the solvent is then
20  removed under reduced pressure. This gives 10.5 g of (15,3R)/(1R,3S)-3-
hydroxymethylcyclohexanol as a colorless oil. C7H1402 (130.13), Rf(ethyl

acetate) = 0.14.

(18,3R)/(1R,38)-3-(tert-Butyldiphenylsilanyloxymethyl)cyclohexanol

OQ\/ © TE?"F?EI O/O\/‘)“Q
s X

25

1,3-cis

10.5 g of (1S,3R)/(1R,3S)-3-hydroxymethylcyclohexanol are dissolved in
300 ml of dimethylformamide, and 23 ml of tert-butyldiphenylsilanyl
30 chloride, 8.0 g of imidazole and 200 mg of dimethylaminopyridine are
' - added. The mixture is stirred at room temperature for 12 hours. The




0 1,3-Cis 10 g of 6-oxabicyclo[3.2.1]octan-7-one are

di ssolved in 300 mM of tetrahydrofuran, and 160 nl of

a 1M solution of lithium alum num hydride in
tetrahydrofuran are added wi tK1ice cooling. After 30
mnutes of stirring at 15 roomtenperature, saturated
ameimethwformamidizissigmaveshunderaedusded pieasuee aps the residue is
ade@o%o‘ﬁl BBO I3 Q%gﬁ‘é@éﬁa‘té’%nﬂ sﬁgfﬂ Sﬁvéetﬂﬁéi‘ with in each

solutlon of citric ac drofuran .i.s

r efBS@d! QFhan of (e E e INp ruganiF P hase tShéf'%@sqveaéWg%O‘* and the
extsbwéhedstthéﬁere&mm vhilsr réd@aeh, 6@@@1@5%@ givks 27.0g of

Soud SO et TS BIP ery Y Mo PR Ao Kb ol s an

r ednlcédi%laleem €36808), Rfn-heptahe.dihyg avetdté =S 3R)=1?( 42,

R, 3S) - 3- hydroxynet hyl cycl ohexanol as a colorless oil.
C7H1402 (130.13), Rf(ethyl acetate) = 0.14. (1

S IR(18 BR)/(1R, 38)-3-(tert-Butyldiphenylsilanyloxymethylcyclohexyloxy-

| oI %%th%&@%fhyf%&'t&@egﬁé;' L?n%’aogyg% 2{'1) cycl ohexan

“tert-but

OR, 3S) - 3- hydr oxynet hy[ cycl ohexanol are dissol ved i n

300. m of dinethy, ormam dQ and 23 n1 of
i m dazol ¢

i phen /@IE‘Q hlori 8
thyI am op
added.

id 20
t i stirred at rqom te erature
12 hours. The mat hyl f or mani de )sNr enpved @
reduced pres and the resi due di ssol ved 300

m of ethyl acetate and washed fi imes with in each
case 100 m of water. The organi cyphase is dried over
MySO4 and the solvent is then renoved under reduced
pressure. This gives 27.0 g of 5 (1 S, 3R/ (1

R, 3S)-3-(tert-butyl di phenyl sil anyl oxynet hyl ) cycl ohexan

_ oI 6% gaof (18{3R)/(CR3IEREREIrt-H@§RIIEenyRilanyloapmeatiyl)eytighexanol

%@?@5 éﬁ@%@tﬂ??tﬁﬁl %@ne[}flil-%gg %éx%r%g ehare dISSCf!V%d in %00 ml

15ox>¢n‘ dlmethylformamlde and 19 of sodlum hydnde (60% strength
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suspension in mineral oil) is added. After 1 hour of stirring at room
temperature, another 2 g of sodium hydride and 5g of 4-iodomethyl-
5-methyl-2-p-tolyloxazole are added. After 4 hours of stirming at room
temperature, the reaction mixture is diluted by addition of 400 mi of ethyl
acetate and washed five times with in each case 200 ml of water. The
organic phase is dried over MgS0O4 and the solvent is then removed under
reduced pressure. The residue is purified on silica gel using the mobile
phase n-heptane:ethyl acetate = 10:1. This gives 6.8g of 4-
[(18,3R)/(1R,3S)-3-(tert-butyldiphenylsilanyloxymethyl)cyclohexyloxy-
methyl]-5-methyl-2-p-tolyloxazole as an oil. C35H43NO3Si (553.28), Rf(n-
heptane.ethyl acetate = 2:1) = 0.50.

[(18,3R)/(1R,3S)-3-(5-Methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl]-
methanol




5 ox JPUAER AT AL R eT 2

nethyl] 5-nmet hyl - 2-p-tol yl oxazole 10 .6.4 g of (1

S, 3R)/(1

R 3S)-3-(tert- butyld|phenyIS|Ianyloxynethyl)cyclohexan
ol and 6.5 g of 72

4-i odonet hyl - 5- net hyl - tononazoIe are dlssolved

in 200 M 15 of di thylfo and g of um
hydri de (60 ostreE@\;us |on in mner Q i So
added. Afte \ ri ng at roo enfer at ure,

“anot her 2 SOdI um h and—5 g of~H-i odomnet hyl -
- 2- -tononaze added At er 4 hours of
room terrpe ure t he &

5- net hyl
stirring ion mxture is
di | ut ed ddition of 400 m of et hy O acetate and
washed fifde tinmes wth in each case 200 ml of water.

The organic phase is dried over MgJSO4 and t he sol vent

is then renoved under reduced pressure. The residue

|s purlfled on silica sing the nobile
620 ane! oty SARVAFSSS)- Sater ouhicipReris a6V Bay@ethioyclo-
[ ( heﬁyl@ﬁ‘}rﬁéﬂnyl} 5-methyl-2- p-to oxazole are dissolved in 40ml of
R DL LRI Hlorce
C3ak# 3NA_SI TabTBixARE, is Faflérmechapmﬁ@ fer Hy hoarcehd ttee solvent is
3 Sﬁc—‘? e%n%get\dq[lﬁ&?sredﬁ@d H'?(%Zug aEd ﬁhe r{aﬁuitm {?/%’PU% is S[/Jl.Jrn" ied
onﬁllmgel lg;)ng'jgh@ rrg)bgjecﬁhase[ m-tnegta_?;;e)ajhyl acetate =51 => 1.1,
R Jhis 3-divey - 'PU?" e phﬁﬁ‘iﬁ'fﬁ?)'/@ﬁ’ﬁ@%ﬂ(ﬂrﬁé‘ﬂh%@i S @tyloxazol-4-

oxazol

| 10Q.Gﬁwtﬁegﬁ%%'a%ewlln@theno! 8t aahyaf&m%‘waﬁd(%i #2), Rin-

of hgp@nwanymde@ateeﬂt1§at=r@bgt yl ammoni um fluori de are
added. The m xture is warned at 50C for 1 hour and the
solvent is then renoved under reduced pressure and

t hé13,8R0(1 R85 )r 2 65-Mathyl<2-piolyfaxadol-dylrsethbrgcgelbhesyimgthyl

t hey Do L& n- hept ane: et hyl acetate = 5:1 => 1:1.
Thlf%! |vesquﬂag§% of [(1 S,3R1(1

15 R 39)- 3 (5- methyl 2-p-tol yl oxazol -4 10
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yl met hoxy) cycl ohe nmet hanol as an oil . .C19H25NO3
(315. 42), Ri/\(’g\ ne;et hyl acaetate @\/ 9. 13.
03\\\’/\0 O,,I/
SAAREs o}

1g of [(18,3R)/(1R,38)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-
hexyllmethano! together with 730 mg of p-toluenesulfonyl chloride, 0.7 ml
of triethylamine and 50 mg of a dimethy!aminopyridine are dissolved in
- 20 mi of dichloromethane and stirred at room temperature for 24 h. The
mixture is washed with water and saturated sodium bicarbonate solution,
the organic phase is dried over MgSO4 and the solvent is then removed
under reduced pressure. This gives 1.5 g of (18,3R)/(1R,38)-3-(5-methyl-2-
p-tolyloxazol-4-yimethoxy)cyclohexylmethyl toluene-4-sulfonate as a brown
oil which is reacted further without purification. CZ6H31N058 (469. 60)
- Rf(n- heptane ethyl acetate = 1:1) = 0. 50




(1S, 3R/ (I '

R, 3S) - 3- (5- Met hyl - 2-p-tol yl oxazol - 4-yl met hoxy) cycl ohex
yl met hyl = tol uene-4-sulfonate .15 1 g of [(1 S, 3R 1(1
"R, 3S)-3-(5-net hyl -2-p-tolyl on;‘BoI 4 yI met hoxy) cycl o-
“hexy I]Irrethanol together with 73

p- tlol(1 2 REDU Robiy 3£ riMathles- PEIOWiQﬁaZQMMmemOw}WF@hﬁNﬂ

anqlngtﬂypf]:grpfnd@éjgr@t—myﬁmae@pyrl di ne are dissolved in
of dichloronethane and stirred at room

tenperature for 24 h. The mxture is washed vvrth
wat er and saturated sodi um bi carbonate sol ution,
organi ¢ phase js dried over MgpSO4 and t he sol vent |s

t hen rgnnved der reduce pressure Thi s grves

of (1 25 p- to
-4-yl @t hoxy) cyc | ’fo Iuene Syl fonate
as a bfown oil V\,hl c r@actNe rther t hout

puri ation. C26H31 I\IOSS (469. 60)

Rf. ( pt ane: et hyl acetate = 1:1) = 0.5 31-[(1
S,3R)/ (1

R, 35) - 3- (5- Met hyl - 2-p-tol yl oxazol - 4-yl met hoxy) cycl ohex
5y| methyl]-1 Hindol e-2-carboxylic acid 120 ng of

o Wt e R B s, e S5 mi o

(A Eaﬂmemyﬁogﬂérplc@,lsmdsmmmgr of neo@rUnol( hy drfm‘ea eetged .strength
(5 Sfibpelitih DI, Fipeg ool are saddeds, AR, 30 Sifishe A0 mo of

et 6$, 3R)/(f Bl,MM&Mhykﬁaa{tmylaxazeMw&rjethnxy)cytlobéxylmethyl
100 d' LR a0 Jl%ﬁa%e .g%@/o %g’olﬁ% nWBP\ei'rrﬁSthyﬁGﬁﬁé}ﬁrdeZE‘arEU?dded

sodi um ren suspensron in

0| ﬂrowléea&a@mer&ﬁfngr@‘ $<éia@m byrifrﬁe(ffiﬁ% steengilt geepesion in
60fniheral %rq laraélraﬂdea handitké Yelctich fHiktuke®d WanAddidt 60FC for 3

O! peory Treseiibiale diied BY S G M orab e b etner

phasd waslkd ¢ldreevimedtiS@uachndasd aviho R0ant of wdtdreThe organic

15 LoPPFFe r“@ﬁe%a?%%@és% BTG 5 L S unger pguced
r apegasuee.1The (asid)s i) pyrified by RP-HPLC. Freeze-drying gives 36 mg

- oxyg@ ohe)f('rﬂalchbHat% p- f @H%af@?@féésgy 3{4’9 ﬁ%ﬁ} |-2-p-tolyloxazol-4-

pxy)gg@lghexyi met y!] 1H-indole-2-carboxylic dcid as a lyophilisate.
C28H30N204 (458.56), MS (ESI) = 459 (M + H").

20

Example XXVII

1-[(15,3R)/(1R,38)-3-(5-Methyl-2-p-tolyloxazol-4-yImethoxy)cyclohexyl-

methyl]-1H-pyrrole-2-carboxylic acid

25




C28H30N204 (458.56), Ms (ESI) = 459 (M+ H). 20
Exanple XXVII 1 -[(1 S, 3R 1(1 , '

R, 3S) - 3- (5- Met hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohex
| - methyl]-1 H-pyrrole-2-carbéxylic acid n U 25 74
Anal ogously to Example XXVI, (1 S

R 3‘@;3?@

,3R) 1 (|
qushhrettry| Example XXV, (13,)3RS/(1R,38)—3-(5—methyt-2-p-

t 6ko«ylexazal4-?‘¥%étﬁ6i\}]@wéwﬁlnﬁeﬁ?w{dr@éﬁatmsulfonate and ethyl 1H-

tol uene-4-s 1H rr
| ePYITDlS B5Rioit Aty SaNS the rPerreA I ¢/ RAS)-By5-methyl-2-
R, 3Sbhdoxazonaiymbthdxy)cyclohexylmethyl]-1H-pyrrole-2-carboxylic  acid,

at e and. et

sE. KA, M B R BEA  oo

M5 (ESI) = 409 (M+ H+). Exanple XXVII11 1-{(1 S,3RI(1
' E@an&l[e%ow !I\/bt hoxyphenyl ) - 5- met hyl oxazol - 4- yl net hox
ohe

nethyl }-1 H pyrrol e-2-carboxylic acid 10

? hﬂ%&@@dlﬁg&ﬁﬁ)&- EirMeshosyphenyl)-5-methyloxazol-4-yimethoxy]-
- | - 5. aret hyl le, (1
’g%‘?%’?‘ﬂ%@;}ggﬂﬁﬁﬁﬁﬂmﬁdﬁlc%mﬁ yl oxazol e, (

ert - butyl di‘phenyl si | anyl oxynet hyl)

1015 cycl ohexanol and ethyl 1 H pyrrol e-2-carboxyl ate

gave the racemate 1-{(1 S, 3 1
" R, 3S)-3-[2-(3-net hoxyghenyl) - t hyl 9 azol - 4-yl met h
oxy] - cycl ohexyl net hy Y10 % ar boxyl i c acid,
0
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C24H28N205 (424.50), ©
Exanple XXIX (1 S, 3R /(1
R, 3S) - 3- (5- Met hyl -
yl - et hyl oxy] t hi op
R, 3S) Met hyl
3-(5-nmethyl -2-p-tolyl o{:oazol -4-yl met hoxy) cycl o- 25
hexyl met hyl oxy]th io p

(ESI) = 425 (

5 HY) . 20

=HAl ol yl oxazol - 4-yl nmet hoxy) cycl ohex
2-carboxylic acid: (1 S, 3R I (I

ene- 2-ca rboxyl ate:

-Analogously to Example XXVI, 4-iodomethyl-2-(3-methoxyphenyl)-5-
-methyloxazole, (1S,3R)/(1R,3S)-3-(tert-butyldiphenylsilanyloxymethyl)-

cyclohexanol and ethyl 1H-pyrrole-2-carboxylate gave the racemate

-1-{(1S,3R)/(1R,35)-3-[2-(3-methoxyphenyl}-5-methyloxazol-4-yimethoxy]-

cyclohexylmethyl}-1H-pyrrole-2-carboxylic acid, C24H28N205 (424.50),

- MS (ESI) = 425 (M + H").

Example XXIX

| (1S,3R)/(1R,35)-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyl-

methyloxylthiophen-2-carboxylic acid:

(1S,3R)/(1R,3S8) Methyl  3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-
hexylmethyloxy]thiophene-2-carboxylate:




75 /\" K2CO3, DMF 0 OH 27 ng of nethyl
- .3- hydr oxyt hi ophene- 2- car boxyl ate and 67 ng of
pot assi um carbonate are added to 50 ng of
4-((1S,3R)1(1R, 3S)-3- iod
onet hyl cycl ohexyl oxynet hyl ) - 5- net hyl - 2- p- tononazoIe

in.2 m of DM and the mxture is stirred at” 99C for

2 h. Water a BE are egw_and t hel phases e then

separ t S o gahi c p%gg-’;h I's driegyovér ®fSH ?;ﬁ
S

conc at ed Chromat ograghy -of the r&sindue on sild.c
gel épt ane/ et hyl acetat@ 5/ 1) gives 12 ng of the
racerraerrethyl (1S3 ~
3% (5-net hyl -2-p-toly azol - met hoxy) cycl ohex
10 oxy]t hi ophene- rboxyl ate as a yell ow
H29NO6S (455. 58) ; (ESI): 456.1 (MH{). (1
(1
R 39) - 3- (5 Met hyl - 2- p-t ol yI oxazol - 4-yl met hoxy) cycl ghex
yi2 B8y Plox PR | GhREAe Catbayiate 190 Y 19 of
&aéamrigylcaéﬂon%téRhfe( 1added to 50m of 4-((1S,3R)}/(1R,38)-3-
nef?ﬁsm@y@ws'ﬂgéwﬂ)@ﬁn?ﬁ%aﬁ;ﬁqmﬁaﬂ@iolﬁlogazﬂsxp| 2, of DV,
5 metdnyl thd-ribturetidiglirr@® a2 90°C doy 2radhtet apddTBE&EXaTe added and
h
o o pFEYer Brthe? Eballad e Gy e it Ber MosOs
adéad aeanhcentratad. xtQhremc’ﬁO@BphVedeatthﬂT residuge mon 2sifita gel
Of (Rétehalettl) Nattetas ') Qv@@dwffrﬁg i Qhéh$§cé}{4§t%d ‘methyl

ases are se arat ani ¢

t'h
S R IR B i pdabloeeal & Sinethosyisuslobsay sty
10 of oﬁ(ﬂl]tlﬁogﬁéﬁé-l ﬁrﬁ@yléie% a yellow oil. C25H29NO5S (455.58); LCMS

&ﬁhh% @Tﬁr{gﬂ@‘il yl oxazol - yI net hoxy) cycl ohexyl net hyl

(15,3R)/(1R,35)-3-(5-Methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl-
methyloxyjthiophene-2-carboxylic acid:

15

12mg of methyl (1S,3R)/(1R,3S)-3-(5-methyl-2-p-tolyloxazol-4-yl-
. methoxy)cyclohexylmethyloxy]thiophene-2-carboxylate methyl 3-(5-methyl-
20 2-p-tolyoxazol-4-ylmethoxy) cyclohexylmethyloxylthiophene-2-carboxylate

are dissolved in 1 ml of methanol, 10 drops of 2N KOH are added and the
‘mixture is stirred at RT for 1 h. 2 ml of saturated NH4CI solution and MTBE
- are then added, and the phases are separated. The organic phase is dried
over MgS0O4 and concentrated, which gives 9.4 mg of (1S,3R)/(1R,35)-3-

25  (5-methyl-2-p-tolyloxazol-4-yimethoxy)cyciohexylmethyloxylthiophene-2-




carboxylic acid as a racemate. C24H27NCBS (441.55);

LCMS (ESI): 442.1 (MH) Exanple XXX 5 (1 S, 3R) 1(

R, 3S) - 3-[ 3- (5- Met hyl - 2- p-t ol yl oxazol -

yl met hoxy) cycl ohexyl nmet hoxy] - 56t ri f1 uor omet hyl t hi ophen
e-2-carboxylic acid 10 Anal ogously to Exanple XXI X,

4- (EIbexVIR)EE{d aRaISredate RINOS5S (441.55); LCMS (ESI): 442.1
cy thgxyloxynethyl) 5- met hyl - 2- p-t ol yl oxazol e and

nethyl 3- hydr oxy- 5-

trifluoronethylthiophene-3-carboxylate give (1

S, ERArpIeRXXR) - 3- [ 3- (5-

xy).cycl ohexyl met hoxy] -
S5. t(Fﬁfq%gqﬁrg#%%%%'ﬂh%BH&@ t?W‘E%%Q@T ic acid as a
r agtmathexy)cybldbekAneisoXyg EetrifibdromdibyltitbpPhéeSR)carboxylic acid
510.1 (M#). Exanple XXXI 6-Chloro-3-[1 S, 3R)/ (I
R, 3S) - 3- (5- net hyl - 2-p-tol yI oxazol 4- yI nmet hoxy) -
cycl ohexyl met hoxy] b nzo[b ene- carboxyllc acid
-20 A OH Anal ogousl to XXX, 4- ((1 , 3R/ (1
R, 3S) - 3-i odonet hyl -
cycl ohexyl oxynet hy

met hyl 6-chl oro-3
rboxyl ate give s

= -nEthyI toI apol e and

5 hyd roxybenzo i dpFhene- 2-ca
loro-3-[ (IS, 3R)d,.(1R 38) 77
3F(5-nethyl-2-p | oxazol - 4-yl met hoxy) cycl ohexyl -
hoxy] benzo[ b] - throphene-2-carboxylic acid as a
racemat e. C28H28CI NO5S (526.06), LCMS (ESI): 526.1
(M#). W2004/075891 78 W claim 1. A conmpound of the
formula I R

10  Analogously to Example XXIX, 4-((1S,3R)/(1R,3S)-3-iodomethyl-
cyclohexyloxymethyl)-5-methyl-2-p-tolyloxazole and methyl 3-hydroxy-5-
trifluoromethylthiophene-3-carboxylate  give (1S,3R)/(1R,3S5)-3-[3-(5-
methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethoxy]-5-triflucromethyl-
thiophene-2-carboxylic acid as a racemate. C25H26F3NO5S (509.55),

15 LCMS (ESI) = 510.1 (MH").

Example XXXI
6-Chloro-3-[18,3R)/(1R,38)-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)-
cyclohexylmethoxylbenzo[b]thiophene-2-carboxylic acid

20 :

Analogously to Example XXIX, 4-((1S,3R/(1R,3S)-3-iodomethyl-
cyclohexyloxymethyl)-5-methyl-2-p-tolyloxazole and methyl 6-chloro-3-
25  hydroxybenzo[blthiophene-2-carboxylate give 6-chloro-3-[(18,3R)/(1R,38)-




'~ 04 // \\ ~ N PCT/EP20041001582 Y J(CH2)mR (2Z)n

I inwhichring A 10 Rl, R2 15 20R3 25Y 30 is
(C3-C8) -cycl oal kanedi yl, (C3-C8)-cycl oal kenedi yl ,
where in the cycloal kanediyl dF cycl oal kenediyl rings
one or nore carbon ato may be replaced by oxy

at otr- mq’e@éﬁeﬂr}@u{qx?Z@lf4-dh@etaﬁzsy)ﬁwloaewl+methoxﬂgenm[b]-
SFEtmogheﬁ@:Qéﬁboﬁwbylac.oC%% O¢hdembld. - @QEHQB&MM%@ (526.06),

(X Gy 280, ko,

C(Cl Co6) - al kyl - (C1-C6) - al koxy, benzyloxy; is H CF3,
(C1-C6)-al kyl, (C3-C8)-cycloal kyl, phenyl; is

(C1- C6) - al kanediyl, where in the al kanediyl group one
or nore carbon atons may be replaced by oxygen




atons:is S, 0, abond: is 1to3 isOor 1. is O

'S, COor CONH 510 79 is H OH  CH2- CO NH OH,

CH2- CO-NH- (O - CB) - al kyl, CH2- CO- NH ( C1- CB) - al koxy,

- NRIVB2004/875881 0 12- menber ed mono or bi CYRCT{EP2004/001582
~unsaturated, partially unsat éat ed or saturated ring
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whi ch may contain one to fouf®heteroatons fromthe

grﬁ% consisting of N O and S and which may be
M¥&CleiMed, where the 5- to .12-menbered ring may

further substltuents such as F, d, Br, CN, SH COOH,

(Q,A4) - al kyl - al k S02- (G -C4) -al kyl, NO2,
Cl%', OC%?%Q?J@GS’&E%I@W q?él Co6) - al koxy,
(C1- C6) - al koxy- (C1-C6) - al koxy, (C1-C6)-al koxy-phenyl,
phenoxy NHS(IZCFS or B(OH%QZ; R4 is H,

P, SO2N\CF3, S02-phenyl -
emﬂgm/n ch may be
3 : , (Bfizpnd RS
t oget her . wE”’t he nNfrogw /arrlgig\btzqm'f"é]?m
a 5- menber edR2ar omat i ¢ heterocycl e V\,hl ch in turn may

in which

ring A ~is (C3-Cg)-cycloalkanediyl, (C3-Cg)-cycloalkenediyl,
where in the cycloalkanediyl or cycloalkenediyl rings
one or more carbon atoms may be replaced by oxygen
atoms;

R1, R2 independently of one another are H, F, Br, Cl, SFs, S-

(C1-Cg)-alkyl, CF3, OCF3, (Cq-Cg)-alkyl, O-(C1-Cg)-
alkyl, SCF3, phenoxy, OCF2CHF2, OCF2CF3, (C1-Cg)-
alkyl-(C1-Cg)-alkoxy, O(Cq-Cg)-alkyl-(C1-Cg)-alkoxy,
benzyloxy; '

R3 _ is H, CF3, (C1-Cg)-alkyl, (C3-Cg)-cycloalkyl, phenyl;

X  is (Cq-Cg)-alkanediyl, where in the alkanediyl group
one or more carbon atoms may be replaced by oxygen
atoms; '

.Y is 8, O, a bond;

m is1to 3;

n . isOor1;

Z is0,8, COorCO-NH;




be fused to an aromatic 5- to 7-membered ring which

‘may have one to four nitrogen atoms and which may be

" 'substituted by: ‘F, d, Br, CF3, OCF3, COOH, SO2CH3,

"~ CN,” (Ct-C4)-al koxy, (Cl-C4)-alRyl, (Cl-Cs6)-

. al kyl -phenyl, (Ci -C6)-al kyl-(C 1-C6)-al koxy, (C I
-C6) - al koxy- (Ci-0C6)-al koxy, (Cl-C6)-al koxy-phenyl,
ghenoxy;R anddph%/siis)l—pg)H,aCI—M-@@qeﬁtclahl, e;HSZaCOSNFI:(@@QE)*aIkyI,

. A conpound of t I ai iQ-cla mJ1,

in which 35 ring i%ﬁ%ﬁé@%ﬁS11%%%4&£xw2ﬁ§%%§?,o&ﬁ% s to 12-
ong car bon atom( mnbererdephan@dlobybiagaclmmatmatk;ym partially
and 80 5 10 is (C}- - edi e_carhon.

5at om may be repl a@g%%@ﬂgﬁ%&%&%ﬁt#ﬁﬁ S’?&% '@8%80%&” one to
of -the fornula | 4surcheiensatoms &bai the grou congisting odf N, O
ring Ais cyclohe - CH rﬁ’éUj i 12- . }
conmpound of the f)cé?'reme‘? %mﬁ \}?}jgx_llél al rr% b%r?ggﬁugqq’%m%zﬂaége 5-to

1 to 3, in which rrgembesediring ragy futher smestitugnts such as F,
is CH2-O is O 5CIAB_€,OGN?£:T¢, %b@lh?((ﬁ%&)‘-’élﬂyl! (83-Cg)-alkoxy,

(Crcaralkyl’ N&b, CFs, OCFs, (Cq-Cg)-alkyk-

1OC| é_l med in any. of Scdzq

o - (C1-Cg)-alkoxy, (C4-Cg)-alkoxy-(C1-Cg)-alkoxy,
(C1-Cg)-alkoxy-phenyl, phenoxy NHSO2CF3 or
B(OH)2;

15 - R4 is H, {C1-Cg)-alkyt,

R5 ' is OH, NH2, SO02-CF3, SO2-phenyl-CF3, CO-CFg3,

(C1-Cg)-alkoxy, phenyl which may be substituted by
CH3z and COOH;

20
- R4and RS together with the nitrogen atom that carries them form
- a 5-membered aromatic heterocycle which in turn may
be fused to an aromatic 5- to 7-membered ring which
- may have one to four nitrogen atoms and which may
25 - - be substituted by: F, CI, Br, CF3, OCF3, COOH,
' S02CH3, CN, (C1-C4)-alkoxy, (C4-C4)-alkyl, (C1-Cg)-
alkyl-phenyl, (C1-Cg)-alkyl-(C1-Cg)-alkoxy, (C1-Cg)-

alkoxy-(C1-Cg)-alkoxy, (C1-Cg)-alkoxy-phenvi,
phenoxy;
30
- and physiologicaliy acceptable salts thereof.
2. “A compound of the formula | as claimed in claim 1, in which
35 ringA - is (C3-Cg)-cycloalkanediyl, where one carbon atom

may be replaced by an oxygen atom, and




20 which the central cycloal kane-1,3-diyl ring is
attached cis. 6. A conpound of the forrmula |I as
claimed in any of clains 1 to 5 in which 25 Rl/R2
are H (Cl-4)- aI kyI (C1-4) 8(ﬂkoxy, R3 is

(CL-A) -al kyl . he formul a |

cl ai med )?n any of 'ﬁl(gAré&ng?%n%d'ﬁr WNEl PR o{arlpgn éiomsrgay be
mis 3; nis O. 8]re’§larcedmymdow gdrhatohprnul a | as

clained in any of clainms 1 to 6, in which 5 10 9. A
conpound of the formula | as clainmed in any of clains

1 t® 6, Acompouot of thesfarmul Dad @laimed dmplaimd of 2 tihevhich
formula 1 as clained in any of clains 1 to 6, in

which Yis O 25 mis 1; nis 0; 30 11. A conpound

of the fiBial a | dscyslaheane-iB-digband claims 1, 2, 3,

5
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X is CH2-O.

A compound of the formula | as claimed in any of claims 1 to 3, in
which

ring A is cyclohexane-1,3-diyl;
X is CH2-0;
Y is O.

A compound of the formula | as claimed in any of claims 1 to 4, in
which the central cycloalkane-1,3-diyl ring is attached cis.

A compound of the formula | as claimed in any of claims 1 to 5, in
which

R1/R2 are H, (C1-Cg)-alkyt, (C1-C4)-alkoxy;

R3 is (C1-Cg)-alkyl.

A compound of the formula | as claimed in any of claims 1 to 6, in
which .

Y is O;

m is 3;

n is 0.




~and 6, in which Yis a bond; 35 mis 1 nis 0. 82 m

and 6,

in which 12. A conpound of the fornmula'| as

claimed in any of clainms 1, 2, 3, 5is a bond; is 1;

is 1; 10 Zis O 13. A conpourd of the fornula | as
claimed in any of clains 1 to 7, in which 15 Y is O;

i s &, 20Arcompoundcoiibeuiodmuola t be daimed| ia anyasf claansrédo 6, in

in any
is 2;
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10.

1.

' aims | to 6 and 8, in which 25 Yis O m
.%hi%h_is_o; 35 Ris 0;, . C

Y is O;
m is 2;
n ' is 0.

A compound of the formula | as claimed in any of claims 1 to 6, in
which

B A Y

m is 2;
n is 1;
Z is O.

A compound of the .formula | as claimed in any of claims 1 to 6, in
~ which

Y is O;
m is 1;
n is 0;

A compound of the formula | as claimed-in any of claims 1, 2, 3, 5
and 6, in which '

Y is-a bond;
m is 1;

n is 0.




is tetrazole, NHSQ2CF3. is tetrazole, NHSOQ2CF3 or
- NR4AR5 whi ch denotes indole or 6-azaindole and nay be
- substituted by F, Br, CN, COOH, (Cl4)-alkyl,

- (Cl1-C4) - al koxy, S02-CH3, (C1-&5b)-al koxy-(Cl

- C6) - al koxy or benzoxy. 15. A conpound of the fornula
| a32c| afresinpourghof tie forauies | astckaimednia ard; of nlaiths dh 2, 3, 5
83 5 Z 19ndl§, Py whishphenyl or thicophene, which radicals
may carry further substituents such as F, COOH, . .
(Ad-A4)-al kyl,  (G-C4)-al koxy, NO2, CF3, benzyl oxy or
B(OH) 2. ¥6. A conpgwwbrd: the fornula | as claimed in

ny of claims I to 6 and 15 10, in which is 0; 20 n

s 1; is 0; is phenyl NHSQRCF3, phenyl-B(0OH) 2 may
carry. 2m 17. A caspound of the fornmula | as clained
inany of clainms 1, 2, 3, 5, 6 and 11, in which 30 35
Y'is a bond; : ' _

on - is 1;

10 Z is O.

13. A compound of the formula | as claimed in any of claims 1 to 7, in

15 Y is O;
-m s 3;
| n is 0;
20
' R is tetrazole, NHSQ2CF3.

14. A compound of the formula | as claimed in any of claims 1 to 6 and -

8, in which
25
' Y is O;
m is 2;
30 n is 0;
R is tetrazole, NHSO>CF3 or NR4R5 which denotes
indole or 6-azaindole and may be substituted by F, Br,
CN, COOH, (C1Cg)-alkyl, (C4-C4)-alkoxy, SO2-CH3,
35 (C1-Cg)-alkoxy-(C1-Cg)-alkoxy or benzoxy.

15. A compound of the formula | as claimed in any of claims 1 to 6 and
9, in which




isl; is O; is NRARS which denotes pyrrole or indole
and is .substituted by COON. -18. A conpound of the
formula | as clained in any of,.clainms 1, 2, 3, 5, 6
and 12, in which 84 n misli; 8310 15 20 .is a bond; is
1, is G is thiophene or benzothi ophene, which
‘radicals may be substituted by COOH, Cd, CF3. 19. A
phar mace(ti cal coipDising one or nore of the conpounds -
of the fornmula | as clained in one or nore of clains
1 to 18. 20_ A pharnaceutical conprising one or nore
of the &npounds #F2ithe .fornula | as clainmed in one
sor nore of claims | to 18 and one or nore active
conmpounds whi ch act favorably on netabolic disorders
or assodi ated seqﬁéﬂae. 21. A pharnaceuti cal
conprising one or nore conpounds of the forrmula I as
claimed-in one or.nB[e of clains 1 to 18 and one or
- nore-anfil di abeticS’. ~¥25 22. A pharnmaceutical conprising
- one or nore of the conpounds of the formula I as

1pclai medg n one or myeof &l %igﬁh&né,owﬁ%cﬁanl%d%%?s Yhay carry
further substituents such as F, COOH, (C1-Cg)-alkyl,
(C1-Cg)-alkoxy, NO2, CF3, benzyioxy or B(OH)».

16. A compound of the formula ! as claimed in any of claims 1 to 6 and
15 10, in which

Y is O;
m is 1;
20
n is 0;
R is phenyl NHSO2CF3, phenyl-B(OH)2 may carry.

25 17. A compound of the formula | as claimed in any of claims 1, 2, 3, 5, 6
and 11, in which

Y is a bond;
| 30 m ' is 1,
n is 0;
R is NR4R5 which denctes pytrole or indole and is

35 substituted by COOH.

18. A compound of the formula | as claimed in any of claims 1, 2, 3, 5,6
and 12, in which




nore |ipid nmodul ators. 23. The use of the conpounds of .
the formula 1 as clainmed in one or 30 nore of clains
1 to 18 for the treatnment and/or prevention of

di sorders of the fatty acid mé&¥%abol i sm and di sorders
of glycose wutilization. 24. The use of the conpounds
of the formula | as clained in one or 35 nore of
clains 1I¥to 18 foristlsorid:eat nent and/ or prevention of
di sorders in which insulin resistance plays a role.
25. The use of the conpounds of the forrmula | as

cl ai med Mn one or i8%, nore of clains 1 to 18 for the
streatment and/or prevention of diabetes nellitus and
t he associ ated sequel ae. 26. The use of the conmpounds
of the flornula 1 d@1claimed in one or 5 nore of
claims 1 to 18 for the treatnment and/or prevention of
dysl i pidem as and . their sequel ae. 27. The use of the
conpounds of the f®kiula | as clained in one or nore
of clainms 1 to 18 for the treatnent and/or prevention

of 10 ndi tions.associ ated w th netabolic.syndrone.

1058, Th'eCnge of thésﬁB_ dgr%@ﬂzatrgp%%pq,rwﬁyﬁ%r#:c%gp@aybe
of claims 1 to 18ubstitttadbbn&O@id, GI,1CGFxat | east one
further active conpound for the treatnent and/or

preventi on of disorders of the fatty acid netabolism
15 18nd 4} BBakRaceUirabtespEginatane enmoss of 2% cBhpousds of the

of the ¢omAENgs cRimedah e drffpeﬂéeofftﬁaim%f PiPhgclainms 1

15to 18 in conbination wth at |east one further active
conpound for the treatnent and/or prevention of

di lszor dgﬂspharnﬁde@hcélp@dhbﬁsiﬁgiin‘ét @nm@tr]e 30 tind éiﬁfhp@lunds of the

rol e. nocess..for .preparing a r mac [

conpr i S?%I’Hﬁlé%é B é%{ﬂ:'%d dﬁ orfengr E&ﬁo‘ﬁn@%’"&% (L:J‘Paf d; ope or

one or mare astive lcaimpouhdsoviish adhifalorablgngr netabolicxdisgrders

t he act b}"ﬁs%ﬁ’t%%q%%, a pharmaceutically

20 |

- 21. A pharmaceutical, comprising one or more compounds of the
formula | as claimed in one or more of claims 1 to 18 and one or
more antidiabetics.

25 22. A pharmaceutical comprising one or more of the compounds of the
' formula [ as claimed in one or more of claims 1 to 18 and one or

more lipid modulators.

23. The use of the compounds of the formula | as claimed in one or

30 more of claims 1 to 18 for the treatment and/or prevention of
disorders of the fatty acid metabolism and disorders of glycose
utilization.

24.  The use of the compounds of the formula | as claimed in one or
35 - more of claims 1 to 18 for the treatment and/or prevention of
- disorders in which insulin resistance plays a role.

25. The use of the compounds of the formula | as claimed in one or




25 suitable carrier and. bringing this mixture into a
formsuitable for admnistration.
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26.

27.

28.

29.

30.

85

more of claims 1 to 18 for the treatment and/or prevention of

diabetes mellitus and the associated sequelae.

The use of the compounds of the formula | as claimed in one or
more of claims 1 to 18 for the treatment and/or prevention of
dyslipidemias and their sequelae.

The use of the compounds of the formula | as claimed in one or

- more of claims 1 to 18 for the treatment and/or prevention of

conditions associated with metabolic syndrome.

The use of the compounds as claimed in one or more of claims 1 to
18 in combination with at least one further active compound for the
treatment and/or prevention of disorders of the fatty acid metabolism
and disorders of glucose utilization. |

The use of the compounds as claimed in one or more of claims 1 to
18 in combination with at least one further active compound for the
treatment and/or prevention of disorders in which insulin resistance
plays a role. '

A process for preparing a pharmaceutical comprising one or more of
the compounds as claimed in one or more of claims 1 to 18, which
comprises mixing the active compound with a pharmaceutically
suitable carrier and bringing this mixture into a form suitable for

administration.




