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WO 2004/ 076427 1 The invention thus relates to

conmpounds of the formulal R R4 Ring JJ 1Y ~ ?n

R5 R7 O Description _

BAééiPhen | - oxazol - 4-yl met hoxy) cycl ohexyl met hoxy

a 200@Dd64f i vati ves and rel ated conpGBHEP2H6d/0x1579
PPAR modul ators for treating jype 2 diabetes and
arteriosclerosis The invention relates to

cycl oal kyl met hoxy-substituted acetic acid

debéseriptives, to processes for their preparation and to
their use as 10 pharnaceuticals, and to their
physi ol ogi cal |y acceptable salts and physiologically

f B 2-Pbenyl-alazol-dtyimethoxijcy2bheapipmathdsy atetic aditridefivatives

ar g RN RHE Bt PR ARGl fantFaaibe 2

( Winketes apdgreyiostlerasis an obj ect of the invention to
provi de conpounds which permit a therapeutically
ex_EI oi tabl e nodul ation of the |ipid andl or

ca

heomyentigrerelates 4o syeloatkylmethpsy-sHbstitytad anstie acit t he

PreRyfRative) te pldctisskbs eRttABR hréparatlbs ahdas ShaitGhe a8 type
2 di abetes,. and at t}erRs.cI ro.s‘ s_ar?d their multijfarious
s | ag(_autlcals, nd to their physiologically acceptable salts and

physiologically functional derivatives.

Compounds of a similar structure have already been described in the prior
art for the treatment of hyperlipidemia and diabetes (WO 2000/64876).

It was an object of the invention fo provide compounds which permit a
therapeutically exploitable modulation of the lipid and/or carbohydrate
metabolism and are thus suitable for the prevention and/or treatment of
disorders such as type 2 diabetes and atherosclerosis and their multifarious
sequelae.

Surprisingly, we have found a number of compounds which modulate the
activity of PPAR receptors. The compounds are particularly suitable for
activating PPARalpha and PPARgamma, where the extent of the relative

activation may vary, depending on the compounds.

The invention thus relates to compounds of the formula |

R:évw 0 R3 R6 -
R2 \ R4
il W
3 N X Y7 TN “R8
ks R7 g
' :

in which:

| Ring A is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where
in the cycloalkanediyl or cycloalkenediyl rings one or more
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Surprisingly, we have found a nunber of conpounds
whi ch nodul ate the activity of PPAR receptors. The
conmpounds are particularly suitable for activating
PPARal pha and PPARgamm, wherg the extent of the
relative 25 . activation may "vary, depending on the

conpounds. ' Lch R i
(C3-C8) - cycﬁggoﬁa%@m%;}p BEIP @?rﬁaggﬁ%gyoéﬁygep %‘é%%‘& yl,
where in the cycloal kanediyl or cycl oal kenediyl rings

omg, @2 nor ew?de%h@@ﬁtlyabpé‘i‘f'e aﬁgﬁheﬁareen' pcel Et}yc‘itgly@git

a ?mgr G (Cost g ’(30510@@)1 Qﬁk?ﬁ&'egé%ls&)gb%kﬁ%z’

SCF3, SF5, @%@yl CEE 1@ Qiryiaky, OH( N6,
0) - aryl oxy, e 2; ( ﬂdn{& ?oget her2 vmrth t he

~phenyl. . . pyri di.’ne, 1 H pyrrol e, thiophene or. . furan: . . ...
r RigaricbRd f togedherpasith tred plyerog, pylsiateJ ﬂa{-pyfr@bpmd)pimne or

C6- C10) - ar

g ol C6)) quang f@'ﬂfJf&séﬁe%%?@aq&ydrw%gt%?tegstu%chc

( C3- C8) - cycl@Rddid)-arghép§HC 1 1) betaspndl kyl - phenyl ,

(C5-Co) - heteroaryl (C1- C3) al kyI (C5-C6) - heteroaryl

0 C1-C3 | k which is or parti

SRt i tut orist. (€1-88) kb (EroPRY pusladtion (G1-CH)-alkyl

0, Sor NR10i f (GB-C8)-cycloalkyl, phenyi, (C1-C3)-alkyl-phenyl,
(C5-C6)-heteroaryl, (C1-C3)-alkyl-(C5-C6)-heteroaryl or
(C1-C3)-alkyl which is fully or partially substituted by F;

W isCHorNifo=1;
w is O, SorNR10ifo=0;
X is (C1-C6)-alkanediyl, where in the alkanediyl group one or

more carbon atoms may be replaced by oxygen atoms;

Y1 is (CR13R14),;

.p is1or2;

Y2 is CH2, O, S, SO, SO2 or NRS;

n is 0-2;

R4 is H, (C1-C6)-alkyl; or F if Y2 is not O, NR9;
R5 is H, (C1;CB)-alkyi; or Fif Y2 is not O, NR9;

R6 is' H, (C1-C8)-alkyl; or F if n is not 0;
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20 X is (C1-C6)-al kanediyl, where in the al kanediyl
group one or nore carbon atons may be replaced by
oxygen atons; Y1 is (CRI3R14)p; 25 pis 1l or 2; Y2 is
CH2, 0, S, SO S02 or NR9; is 0-2; 30 R4 is H,
(Cl-C6)-al kyl; or Fif Y2 is*hot 0, NR9; R5 is H,

( g; a t;ﬁ“ Blifp if pok ) 'iééﬂg‘%)o%kg!\l ?iaﬁ%}a%?g@-cs)-

unsubst i t ut alkeoyl, $0B<I6)talkadyl N 3008)-oycloalkg, phanllcahsre

pﬁleﬁfllt ed fr 9@/ %%Hg:{egt?’rgs&%ﬂﬁh%%kp%gsftgﬂég bygAe oRpre

R12, and pFRdigals sg qtﬁ,d&nmbgtgrom eongisting pEhydraxydd
by one or h?&am&@ﬁ)fh%@&bégﬁ (21900 Qﬁaitéhurl‘@??fmz,
hydr oxy, )6 e prow SO
that O i Ad pheandl may eginspbst fe@d%wéytue onepor

10 15 25 R7micse IradiEakifford t!hé fbl!péBn&g%c@%ydﬁdM G1 (36).~

gg gg ?'fé%ﬁ‘ﬁﬂﬁﬂﬁ%@w tlﬁaﬁépéo‘&%o )Rf!st%vgﬂ%gmz

with the cacb(l-&6)ralkdatif §6r=rF,es them are (C3-C8)-

R6 and R7 together with the carbon atom that carries them are (C3-C8)-

cycloalkyl;
R8 is H, (C1-C8)-alkyl;
R9 is H, {(C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,

aryl-(C1-C4)-alkyl, CO-(C1-C8)-alkyl, CO-(C6-C10)-aryl,
CO-(C1-C8)-alkyl-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl,
C(0)-0-(C1-C6)-alkyl, C(0)-0O-(C1-C6)-alkyl-(C6-C10)-aryl,
C(0)-0-(C6-C10)-aryl, C(0)-0-(C5-C11)-heteroaryl,
S0,-(C1-C6)-alkyl, SO,-(C1-C6)-alkyl-(C6-C10)-aryl,
S0,-(C1-C6)-alkyl-SO,-(C1-Cé)-alkyl, SO,-(C6-C10)-ary],
80,-(C5-C11)-heteroaryl, where afy! and heteroaryt may be
unsubstituted or substituted by (C1-C6)-alkyl, O-(C1-C6)-
akkyl, F, Cl, CO-(C1-C6)-alkyl;

R10 is H, (C1-C6)-alkyl, (C1-C8)-alkyl-phenyl;
R11 is H, (C1-C6)-alkyl, (C1-C6)-alkyl-phenyl;
I§1 2 is H, (C 1-C6)-alkyl, (C1 -C6)-alkyl-phenyl;
R13 is H, (CT-CS)-a[kyI;

R14 is H, (C1-C6)-alkyl;
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cycloalkyl; R8 is H (Cl-C6)-alkyl; RO is H,
(C1-C6) - al kyl, (C2-C6)-al kenyl, (C2-C6)-al kynyl,
aryl - (CLl-C4) -al kyl, CO (Cl-C6)-al kyl,

CO (C6-C10)-aryl, CO (C1-Co),-al kyl -(C6-C10)-aryl,
CO (C5-Cl1) - heteroaryl, C(Of- O (Cl-Cs)-al kyl,

IR SR, 0 ° o

S2- ( Cl1- C6) - al Ikyl I S2- ( Cl1- C6) - al Ikil l—(OG-CI 0)-aryl,
Sp2- - CB) - -SP- (G 1-.CB) ; o
BEPEREI PN congnasrae Ifmida Linsbish. wher e
aryl and heteroaryl may be unsubstituted or

s ’ At t(JtC i?ist{)ll_ag@&‘@dﬁ%&?’ésdiyﬁ&? 5(%%0@@%{%@ediﬁ’where

(C1- C5) - al kit theteyalpalkarediyi er eycloatermaliyldinggl one carbon
(CL- C6) - al kyfor®hRybe g&éalt?yéﬁ éihtdnd) - al kyl

(C1- C6) - al kyl -phenyIE?re 3 1sH (OggOB)-al %<yl ; 35 Rl14

is H (C1-C6)-alkyl; 4 and their physiologically

aﬁce|fot abl Ie BA1sCERakbALENT vHete ¢ URNalkansdipirong heC1 or
the formul a

' i.ch iy IS
(G- 09) - cycrasRedilafn toRieL a by cepiarra hun pogen
where in taentycl oal kanediyl or cycl oal k. enedi yl
rings one carbon atom may be replaced by an oxygen
atom 10 15 X is _(C1_-062-al kanediyl, where in the
aPﬁgm@r)ﬂre@,r@mg sraivem togthe compodunds of the formuia | in which

one or more radicals are as defined below:
Ring A is cyclohexane-1,3-diyl; or
R1 is F, Br, CF3, OCF3, (C1-C6)-alkyl, O-(C1-C6)-alkyl, phenyl; or

R1 and R2 together with the phenyl ring = naphthyl; or

R1 is in the meta- or in the para-position; or
R2  is hydrogen; or
R3 is H, (C1-C6)-alkyl, (C3-C8)-cycloalkyl, (C1-C3)-alkyl-(C5-C6)-

cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl; or

w isCHifo=1;0r

X is CH2-O or CH»-O-CHo; or
'n is 0; or

R6 is H, (C1-C6)-alkyl; or

- R6 and R7 together with the carbon atom that carries them are (C3-C6)-
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C2 carbon atom (to Ring A) may be replaced by an
oxygen atom Particular preference is given to the
conmpounds of the formula I in which one or nore

radi cals are as defined below Ring Ais

cycl ohexane-1,3-diyl; or RL i% F, Br, CF3, OCF3,
(C1-C6) - al ky Cg) - al kyl , henyl or 20 R1 and
R2 toget he?yci’\?zi'hy’t!‘?é:’aﬁﬂéﬁﬂ CW[QRP“*Yinﬁbht hyl; or Rl is

in the neta- or in the para-position; or R is

?%r %?ncya (gﬁﬁﬁé?afkyb“ﬁle‘ Bkcg lb%l&S%}ltuted or

cycl oal kyl sulgitutpd by(ddE @3nheord kadicgih saelpktedoiromiths group

1L ol SO I M

. the car bonalkﬂéyrﬁﬂﬁl&{R 4713, athergem ar e (CB C6). .5

cycloal kyl, in particular cyclo.pentyl; or R7 is
(C1-Co) - al kyI, where al kyl may be unsubstituted or
sRagtaddiRed by oBg: Bl (OPROB)aMdiIcal s sel ected fromthe
group consisting of hydroxyl, phenyl,

(C5-Cl11) - heteroaryl, (Cl-C6)- al koxy and NR11. R12,
where R11 and R12 are H, (Cl-C6)-alkyl; or 10 R13 and
R4 3zaared R{dr ogenare hydrogen.

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

R7 is (C1-C4)-alkyl, (C1-C4)-alkyl-O-(C1-C4)-alkyl or benzyl;

very particularly preferably
R7 is (C1-C4)-alkyl or benzyl.

Very particular preference is furthermore given to the compounds of the

formula |
in which

Ring A is cis-cyclohexane-1,3-diyl

R1, R2 independently of one another are H, F, CF3, (C1-C6)-alkyl,
O-(C1-C6)-alkyl, phenyl, or

R1 and R2 together with the phenyl ring = naphthyl;

R3 is (C1-C6)-alkyl, (C3-C8)-cycloalkyl, phenyi;

w isCHifo=1;
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Particul ar preference is furthernore given to the
conpounds of the formula | in which 15 R7 is
(Cl-C4)-al kyl, (Cl-C4)-alkyl-O (Cl-C4)-al kyl or
benzyl; very particularly preferably R7 is
(C1-A4)-al kyl or benzyl. 20 Q@ry particul ar
preference is furthernore given to the conpounds of
the formula | in mhlch 25 Ring Ais

ciygr cycl oh n 3- Rl, R2 |ndependently of one
a%@?her ar§§§ %ﬁ% : (Cl C6) al kyl ,

O (Cl-Co) -al kyl, phenyl, or 30 RL and R2 together with
t he phenyl ring = naphthyl R3 is (Cl-C6)-al kyl,

(G8- C8) - cy | cphe 35 W is CHifo=1, 6 Wis
(5@ i f O%@gi@w_@ghﬁ% CHZ-O-CH2; Yl is CH2; Y2

.|s CH2 0, S,.S0 .S02, NR9; .10 n is.0; R4 is.H ..

Y1 is CH5;

Y2 is CHy, O, S, SO, SO;, NR9;

n is 0;

R4 is H;

R5 is H;

R6 is H, (C1-C6)-alkyl, benzyl;

R7 | is H, (C1-C6)-alkyl, (C3-C6)-cycloalkyl, phenyl, benzyl,

R6 and R7 together with the carbon atom that carries them are (C3-C6)-
cycloalkyl;

R8 is H;

RS is H; (C1-C6)-alkyl which miay be unsubstituted or substituted

by (C3-C6)-cycloalky!t, phenyl, (C5-C6)-heteroaryi;
CO-(C1-CB)-alkyl, CO-(C1-C6)-alkyl-phenyl, CO-phenyl,
C(0)-0-(C1-CB)-alkyl, CO-NH-phenyl, SO,-(C1-C4)-alkyt,

- SO2-(C1-C4)-alkyl-SO,~(C1-C4)-alkyl, SO,-tolyl, where phenyl
for its part may be substituted by O-(C1-C3)-alkyl;
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R5 is H 15 R6 is H, (Cl-C8)-alkyl, benzyl; R7 is H,

(C1-C6)-al kyl, (C3-C6)-cycloal kyl, phenyl, benzyl, 20
R6 and R7 together with the carbon atomthat carries
themare (C3-C6)- cycloalkyl;_RSis H 25 RO is H
(C1-C6) - al kyl which may be urfsubstituted or

B RS

CO (C1-Co) - al kyl - phenyl, CO phenyl,

S50 g B R RN 58 0 3 v
pRdfy R130RA&r RilBsainoaRk 14 megy e edhbsstraightechaily or branched.

O (Cl-C3)-al kyl; 7 and their physiologically
acceptable salts. The alkyl radicals in the

sOpdteasn@d alomatic carbockaic mNno- s, bigklicRig mystem which

R&OmpHids 6R8 20 dtdmsan thdtiftig BRYirgs. ei t her

strai ght-chain or branched” 5 Aryl nmeans an aromatic
carbocyclic nono- or bicyclic ring system which
c biearoaps i$atmodd- at bicyclicatdreatid rigg @ystemdaving 4 to 11 ring

SHEEASY b, Wbich, B Rt Be BlF I Br T e o, B o
afrom the sehiesMN.{d aggsi.em is a heteroatom fromthe

series N, 0 and S. The conpounds of the fornmula I
conprise at |east two centers of asymetry and may

coipr PR@PREPES | of dbRi forawla Theomnissumtisicadt ttwe menters of
f asymilnatdy ARy rhéecehrReeiicsé ihNaddifort.OTHe Moripirds of the
' O(I:T?‘IUE} %Sr'n’ayr fetliore exist in the form of their racemates, racemic
mixtures, pure enantiomers, diastereomers and mixtures of diastereomers.
The present invention encompasses all these isomeric forms of the
compounds of the formula |. These isomeric forms can be obtained by

known methods even if not specifically described in some cases.

Pharmaceutically acceptable salts are, because their solubility in water is
greater than that of the initial or basic compounds, particularly suitable for
medical applications. 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 and
suifuric acid, 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 acid. Suitable pharmaceutically acceptable

basic salts are ammonium salts, alkali metal salts (such as sodium and
potassium saits), alkaline earth metal salts (such as magnesium and
calcium salts), and saits of trometamol (2-amino-2-hydroxymethyM,3—
propanediol), diethanolamine, lysine or ethylenediamine. |

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as
useful intermediates for the preparation or purification of pharmaceutically
acceptable salts and/or for use in nontherapeutic, for example in vitro,




m xtures, pure enantioners, diastereoners and m xtures
of diastereoners. The present invention enconpasses
all these isonmeric forns of the conmpounds of the
formula |I. These isoneric fornms can be obtai ned by
known met hods even if not spdtifically described in
sone cases. 20 Pharmaceutically acceptable salts are,
b&eRlIGHIONGei r solubility in water is greater than
that of the initial or basic conpounds, particularly

syi,taple for . medical _applications. These salts nust
e B aisiolieail) upebendl damiaave AHSeR ereiaiere to any
Sphisiblogiqaiia rtolecsateti daivafiva afepicahippuadi of thedickinala | of the

RSB, 187 e dpRE R BEAE S Rt F s, 8 i such

__hyer sty exaimple, ghbephoris @pletst fopinddpacihyi ar, indirectiy) saeempound
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Sk {4 formafd Gor éWQctgfe PbEHYi% f'iﬁ%ir?cﬁ such as, for

exanpl e, acetic acid, benzenesulfonic, benzoic,
citric, ethanesulfonic, fumaric, gluconic, glycolic,

ot el Fahtfond) T AeAeAGINS alfh  iqudeTiprdrugs of the

* EpiEBiads of the iy A et for A gP g bl GlPga et al,

?é:stiem.slwarm. dudl. 4000042055611 Sucla:pkc&lrUgsreEa:besmletabolized in
u t r

ol to PRl oo AR T ity Srbar s el e GthVes pe

aadtieapr Botof tronet anol ( 2- ami no- 2- hydr oxymet hyl - 1, 3-

propanedi ol ), diethanol am ne, |ysine or

eh_g | enedi amne, 35 Salts with a pharnaceuti call P/
u éc“éﬁl‘%ﬂ?ﬁ-!fléjsaﬁf tie kventiar mayalssarpl in various polymorphous

t forfris) doibacehplecad alrRibhcud ahangystaling polfifiofghateieis. All

oPaly a5, BT e bmua® i AReniistoB oy ons within the
atranevairk of the inveatioli and face afsdhémasypeat bethapievention.f or
exanple in vitro, 8 applications.

3

All references to “compound(s) of formula |” hereinafter refer to
compound(s) of the formula | as described above, and their salts, solvates
and physiologically functional derivatives as described herein.

Use

This invention relates further to the use of compounds of the formula | and
their pharmaceutical compositions as PPAR ligands. The PPAR ligands of
the invention are suitable as modulators of PPAR activity.

Peroxisome proliferator-activated receptors (PPAR) are transcription
factors which can be activated by ligands and belong to the class of nuclear
hormone receptors. There - are three PPAR isoforms, PPARalpha,
PPARgamma and PPARdelta, which are encoded by different genes
(Peroxisome proliferétbnactivated receptor (PPAR): sfructure, mechanisms
of activation and diverse functions: Motojima K, Cell Struct Funct. 1993
Oct; 18(5): 267-77).

Two variants of PPARgamma exist, PPARgamma, and gamma,, which are
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The term "physiol ogically functional derivative" used
herein refers to any physiologically tolerated
derivative of a conpound of the formula | of the 5

i nvention, for exanple an ester, which on

adm nistration to a manmal s@ch as, for exanple, a

O el of Bty sl 6 pROl)e e GHlrafkl R spicns
t nendablpuangysl al.oglisalnvest UpEi568A56deriongy i mﬁﬁerahts PPARs

ncI ud _gprodru of the 10 compounds of t
AA¥et difRrend st Ci'%*@@”“@‘bra"éi(dﬁﬁﬁ@'atq rﬂlﬁﬁre@&aa*ay%qloglcal

b BRI BPAR bl = A Hle Harilis e UL HE 985 o o

can be neta Vi'vo t0 a conpotn
i avtarge omumdérest genedr tys pragudtd asfswhichs geres aréi direatly or

ngﬁbTh%@&nglgga@Ilpltfigq?qécaégﬁwya ?rrrg%/ agélcl)srr?x'i'hus for
a&%.ﬂh@ﬂ%ﬁ h)é%@%bfoﬁpc rrpoun %ﬁté‘?{g i the™td ulantlon of

polynDrphous rns 0 |nven
bédttyngaond t batabohsm fcrrampmpndtemf rmetteboharenun othearitvear ewhile
rt her as ect of t.h ntion r.ef erenc

(8 3Bes gy qProned oF reRmpfai ol Sitte cel

cameasttition. ah hHGlt’Bﬁr'ﬂ&véév'eraPP%Cér‘eb%%oab%ve@ﬂﬂ the
their salts, solvates and physiologically functional

desgulatianefsnasy etharmhyeiglagiealiprocasses 2ipcliling thase miignare

LU S B SR MR B A, o

| diffenstt. PPARPRAR Ibegansiulged bhevamventfamy &dids, fatty acid
HI tabl e as nodul ators of PPAR activity. 30 Per oxi sone
p Biiyatveat BPd a%&mtb@%d:q%md@ o (vatyRy gxients. For relevant

U FeRRsES 1450 {:ﬁ&ﬁsorﬁh IG cHPBAEt AhH' ¥&hE hySlology, see:
p g

Ilgan S an tot ass of nucl ear
r dogdBarger eff: alermnra.r Rewh rl\w:l. 2RaR, 530409 #9435F;’Fmﬁhﬂ1yh.amson et

PECTOAIET BB 25861 V8L AN £ &2 7B58782h iewer et al,

Recent Prog Horm Res. 2001: 56: 239-63.

The present invention relates to compounds of the formula | suitable for

modulating the activity of PPARs, especially the activity of PPARalpha and

- PPARgamma. Depending on the modulation profile, the compounds of the

formula | are suitable for the treatment, control and prophylaxis of the
indications described hereinafter, and for a number of other pharmaceutical
applications connected thereto (see, for example, Joel Berger et al., Annu.
Rev. Med. 2002, 53, 409 — 435; Timothy Wilson et al. J. Med. Chem., 2000,
Vol. 43, No. 4, 527-550; Steven Kliewer et al., Recent Prog Horm Res.
2001; 56: 239-63; Jean-Charles Fruchart, Bart Staels and Patrick Duriez:
PPARS, Metabolic Disease and Arteriosclerosis, Pharmacological
Research, Vol. 44, No. 5, 345-52; 2001; Sander Kersten, Beatrice
Desvergne & Walter Wahli: Roles of PPARs in health and disease,
NATURE, VOL 405, 25 MAY 2000; 421-4; Ines Pineda Torra, Giulia
Chinetti, Caroline Duval, Jean-Charles Fruchart and Bart Staels:

-Peroxisome proliferator-activated receptors: from transcriptional control to




(Peroxi sone proliferator-activated receptor (PPAR):
structure, mechani sns 35 .of activation and diverse
functions: Mtojim K, Cell Struct Funct. 1993 Cct;
18(5): 267-77). Two variants qof PPARgamma exi st,
PPARgammai and ganma2, whi ch™®e 9 the result of

al ¢ r®icHS f . dbfi £ ¢ tial nRNA
R i e R A Ty ez

97: 2553- 2561, 1996). Different PPARs have different

ti istriQution and nodul .ate di.fferent

ph é’%ﬁg)f)gaﬁéﬁf%'lsu?‘(%i%ﬁs?a'gﬁ‘gaﬁb&ﬁga'a'ﬁa&'éhﬁégﬁart%‘leﬁt apd/or
Vagreodsticiseect s of the regulation of 5 a |arge nunber

of genes, the products of which genes are directly or
indirectly crucially involved in lipid and '

7 okont ol RORRrgBEARY e hefbehsnn Hq oFERST ufelion sfecigere

10

15

20

25

30

fatty adisotdens mbehich msulinlréSIoRINeEeE hvoRieabol i smin the
l'iver, while PPARgamma is crucially involved for
exanple in regulating adi pose cell 10 differentiation.

| iy aghelist | Y : I 2 ' .
P8 e SRR Bt e DL Brcon o
i ncl thid sepuetanes assdviatbd derewitht directly connected with
carbghﬁdr?t e or lipid nmetabolism The activity of

di f f EPEIRUIABEERECISIR g cRPRBTYAT.Ahy various fatty

aci ds, Hypelily@Gh@, derivatives and synthetic conpounds

to varying extents. For relevant 15 reviews about

f unct i amproysmentoh druialregisfance, and pat hophysi ol ogy,

see: | Berger. et al., Annu. Rev. Med. 2002, 53,
205 = J3Bro gty Slcdssioletts, J. Med. Chem, 2000,
Vol . - 4profdetiodt of fe/paitdeatiel BeNs Kl i ever et al .,

Recent Prog Horm Res. 2001; 56: 239-63. 20 The present

i nvent iRsAVeionefsnagroc ang suiadyasculandisbutaral a |
o b oDV hins B Gl P bBAH e Rterbio Atpmmacierosis,
Depecstiongrohear gistady) edrebroviiselial disdrierscaopespedsalBf those
the (but not restricted thereto) which are characterized by one or more of

the following factors:

- high plasma triglyceride concentrations, high postprandial plasma

triglyceride concentrations,

- low HDL cholesterol concentrations

- low ApoA lipoprotein concentrations

- high LDL cholesterol concentrations

- small dense_LDL cholesterol particles

- high ApoB lipoprotein concentrations

4. Various other conditions which may be associated with the metabolic
syndrome, such as:
- obesity (excess weight), including central obesity
- thromboses, hypercoagulable and prothrombotic states (arterial and
venous)

- high blood pressure



formula | are suitable for the treatnent, control and
prophyl axis of the indications described hereinafter,
and for a nunber of other pharmaceutical 25
appl i cations connected thereto (see, for exanple, Joel
Berger et al., Annu. Rev. MMH. 2002, 53, 409 - 435;
T| not h I 0 Vol

s, Y639 B gty o WL BB, (0GR sabjed] hereto)
Hor m Récsllown?@Oﬁlyoﬁﬁrdlél39ﬁf§&:t|oiheahy;§2bmﬁﬁfe Frieurhadisease or
Bart Staels and atrick Duriez: PPARS, Mtabolic
Di seas&2HHMEPRANY oscl erosi's, Phar macol ogi cal 30
Research, Vol. 44, No. 5, 345-52; 2001; Sander
Kersten, Beatrice Desvergne & Walter Wahli: Roles of
PBARStHen disarders ancoddgeasein wN&ﬁUﬁEanVﬁiom%eatﬁE)nW cell

..2000:.,.421-4:. l.nes Pineda Torra,.@Gulia. Chinetti,
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car FiffREnEaticn maydonesempleche mvoMesiaand Bart Stael s:

Per oxi %ﬂﬁ‘foﬁlé’r'dsfse%@éwrasa%l' %ﬁ%léeﬁ%@trﬂﬁ%sﬁf&éﬁ thereto),
transcriptional control to 10 clinical practice, Curr

Qpi n Licpraghairy sczlercmomclmm abgina mhqnmmdmyotaldialsnfarctlon
type ar{a gartl cularly suitable for the treatnent

and/ or S"B¥%vention of 5 disorders of fatty acid

et ab0k;a§¢m@rrr@swn¢@%5& rébttiugdhi on di sorders -

disorders in which insulin resistance is involved 2.

Di abet 6Bramig mﬂﬁtrgnat@apb@wal flizgepype spchiiaabr exxample, Crohn’s

i ncl ud| [gggggﬁgerﬁ eﬁﬁﬁv@@oi 10 the sequel ae

associ a rew &P ticul ar aspects in this

connecpamtreanm - hyperglycem a, - inprovenment in

insulin resistance, - inprovenent in glucose

t ol er aRter inf mafﬂ%ﬁ@?ﬁon of the pancreatic 9 cells
- retinopathy

- adipose cell tumors

- lipomatous carcinomas such as, for example, liposarcomas

- solid tumors and neoplasms such as, for example (but not restricted
thereto), 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 urinary tract, of the genital tract,
prostate carcinomas etc

- acute and chronic myeloproliferative disorders and lymphomas

- angiogenesis

- neurodegenerative disorders

- 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 neurodermitis

- dermatitis such as, for example, seborrheic dermatitis or




- prevention of macro- and m crovascul ar di sorders 3.
Dysli pidem as and their sequel ae such as, for exanple,

at herosclerosis, coronary heart disease,

cerebrovascul ar disorders etg, especially those (but

not restricted thereto) whi CHQare characterized by one
or nor hefoge?rgafiﬁ? follow ng factors: - high plasm
triglyCeride concentrations, high postprandial plasm

tri ¢l ykeratitie ecnioenatosatsi such, as, fopwxhibpie realbestheinkeratoses,

concentrations .- | ow ApoA |i poprotejn concentrations

25 - NPERIL ESreISPBc BT JIHBORTS, abRYASUUGHHh heraiiee or
LDL chebeséss ®dili dcles - high ApoB lipoprotein
concentrations 4. Various other conditions which may

be assb&eloatseahdkelbid prophglaatsol i ¢ 30 syndrone, such
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prothr aoken papliBhes il t PG iRRRtoYENQUS) 31 ofor b pie,
pressure 11 "heart failure such as, for exanple (but
not reven¢reakpapiiomata) yiraif waittewiuch as donedasiple, molluscum

car di orpHeRYRS o5 "G or der o o condi tions in
whi ch papllargeirRatse€aoth aBsiRlextfiple, 1&hen planus
- skin cancer such as, for example, basal-cell carcinomas,
melanomas or cutaneous T-cell lymphomas
- localized benign epidermal tumors such as, for example,
keratoderma, epidermal naevi
- chilblains
- high blood pressure
- syndrome X
- polycystic ovary syndrome (PCOS)
- asthma
- osteoarthritis
- lupus erythematosus (LE) or inflammatory rheumatic disorders such
-as, for example, rheumatoid arthritis
- vasculitis
- wasting (cachexia)
- gout
-~ ischemia/reperfusion syndrome
- acute respiratory distress syndrome (ARDS)

Formulations
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

- clinical condition of the patient. The daily dose is generally in the range
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- vascul ar restenosis or reocclusion - chronic

i nflammat ory bowel diseases such as, for exanple,
Crohn's disease and ul cerative colitis - pancreatitis
- other inflamatory states 13 retinopathy - adi pose
cell tunors - |ipomatous carcinomas such as, for

exfeorm0d)0 m.dsa]nﬂ@angsm@mauq fmmo{mdm@?ﬁrmmg?fa@sdéy &Rd per
t ere
o Koo Broueihholer criarasier el 10 malkgidey. Pne intravenous

| igeRE.m&§ bk hfor é@chmc;ﬁé Wnttﬁé‘"rén@{ﬂoﬁ{]obb? rﬂg%ﬁet?frweﬁ(g, which

endocrine tunors, carcl nonas
kicanesuitablyube resirginisteney as alftfsionfoftﬁ]ang&m 160 ng pae tkilogram

nf@ﬁ&%’%?'ﬁﬁg gq'@g%d'ﬁﬁb?ﬁigéﬁgﬁﬂedﬁ; /4L Cgrp_oses may contain,

angi USRI, Srad 0. ﬂﬁglrt%dqglerf?@ agicc?é%ydﬁéﬁ{ Glebgr d 10 mg, per -

Al zheimer's di sease - nult 0SI'S - I nson®’s
dlrﬁl&h@é Sl@l@dh%&mrﬂﬁysmawﬁldexamplesé@m dahgade,1(f grof the

PRI FrarBaRE! G PR3P b omay, nting fo! Sxample,

mmm echgbyto PROR neg, Z &S sﬁgiea@yéOﬂﬁmméﬂ&s which can be
dermatitis such as, for exanple, seborrheic dermatitis

oPdminisigeed orallyy sushs as.fon examplescapsulepias tatats, ney contain,
" fort &xkrhSE, HBRT BEY 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
course, be acceptable in the sense that it is compatible with the other
ingredients of the composition and is not harmful for the patient's health.
The carrier may be a solid or a liquid or both and is preferably formulated

with the compound as a single dose, for example as a tablet, which may

contain from 0.05% to 95% by weight of the active ingredient. Other

pharmaceutically active substances may likewise be present, including
other compounds. of formula |. The pharmaceutical compositions of the
_invention can be produced by one of the known pharmaceutical methods,
which essentially consist of mixing the ingredients with pharmacologically

acceptable carriers and/or excipients.

- Pharmaceutical compositions of the invention are those suitable for oral,

rectal, tbpical, peroral (for example sublingual) and parenteral (for exampie
subcutaneous, intramuscular, intradermal or intravenous) administration,
although the most suitable mode of administration depends in each
individual case on the nature and 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-

resistant formulations. Suitable coatings resistant to gastric juice comprise
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coronary sclerosis including angi na pectoris or
myocardi al infarction, stroke differentiation may for
exanpl e be involved are: 12 photodernmatitis -
keratitis and keratoses suchT%s, for exanpl e,
seborrhei c keratoses, senile 'Keratoses, actinic

kejefitipses. Ritetflel Ndygathiker at 0§65viRY KeARkeg! S
follicularis 5 - kel gi ds and ke?@?‘é’ﬂglrophyl a@?s Wgrhtt[%a}late,

i hydeyRgordmehiealiutoser  pbitwdteraaadacanionit e pulyraers  of
Y T St e R

exanpl e, nolluscum contagi osum | eukopl akia 10 -
papul ar dermat oses such as, for exanple, Lichen planus
slQuitaplghpbameacaiitigal preparaticas e ora acininisgnation may be in the

i CT-cebl Lymhomas ...
" 30 B SEParatBTn R D, 26 B SREFPHE capsiles. (4PRER Rhokable
exabiptseor tabitatexddr slewhieRicdatamb defieet ahbountdiithd t&npsund

-ﬁlgi gh b, ogd pressure - syndrone X - polycystic qvary
sy dPEREla bcas)powdeys: paranyies. 0as &oitionr PE isyspessigp in an

aqueous or nonaqueous liquid; or as an oil-in-water or water-in-oil
emulsion. These compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which includes a step in which the
active ingredient 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
ingredient 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-
flowing form such as, for example, a powder or granules, where
appropriate mixed with a binder, glidant, inert diluent and/or one (or more)
.. surface-active/dispersing agent(s) in a suifable machine. Molded tablets
can be produced by molding the compound, which is in powder form and is

moistened with an inert liquid diluent, in a suitable machine.

25 .

30

Pharmaceutical compositions which are suitable for. peroral (sublingual)
administration comprise suckable tablets which contain a compound of
formula 1 with a flavoring, normally sucrose and gum arabic or tragacanth,
and pastilles which comprise the compound in an inert base such as gelatin

and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration
comprise preferably sterile aqueous preparations of a compound of formula

I, which are preferably isotonic with the blood of the intended recipient.



| upus erythematosus (LE) or inflammtory rheumatic

di sorders such as, for exanple, rheumatoid arthritis

vasculitis wasting (cachexia) gout ischem al/reper

fusi on syndrone acute respirﬁ ory distress syndrone

(ARDS) Formul ati ons The anou of a conmpound of

f lhYe t v gi

Ty BretRaRsatale (BT SRR jifaveldyd afflouch

s@immisératlonmmunalsohtaekenp!acbeby reubiod ehewsis, mtl'mnnmi&ar or
dm ni tratg ni cal con ition of th

th
©ipfagm L Drepdialidis:frg HRIrY e pesdioes by
f rrﬁmr@} Q@c&ﬁpb@n&@@th"ﬁaférﬂﬂd: Adidhd frﬁé’rl'ééuﬂﬂﬂg@olhf?oﬁ_’%tenle

er day and per kil ogram of bodywei ght,
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ng to 100 ng per kilogram and per mnute. Suitable
i nfusion solutions for these purposes may contain,
f dthassnaegHiicalr commsitiang t suitebleg fort yigctadl lagnfinistratiomg are

¢ %r&l%ré@ npﬁ{ forly (ﬁfl did rrgdig Ido g équ%égsfcﬁrie%s g@%% §8R‘b%' &od uced

exa G 1%om
|f rlug'rmdalr&ma coﬁip(ﬁmdadfﬁhéff@mﬁlﬂé Ilvﬂtiﬁ@rﬁe QR dTBCoRShtRIrHI solid
or _exa

rrﬁp roml to 100 and si nLgt:le dose
f GAMIATSL °6ﬁ§am'%ﬁp¢,0@nblﬁterlen%hawgtte¢ eRpUling mixturguch
as, for exanple, capsules or tablets, nay contain,
for exanple, fromO0.05 to 1000 ng, typically from 0.5
t(ﬁ’immangutid%ircmmpositim aewtabfe tftwe te;bioalemeetbmnmé skin are
condig conpou f forml ta S\{
preferab y S the orm of oin men cream, lotion, paste, spray, aerosol or
oil. Carriers which can be used are petrolatum, lanolin, polyethylene
glycols, alcohols and combinations of two or more of these substances.
The active ingredient is generally present in a concentration of from 0.1 to

15% by weight of the cbmposition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions
suitable for fransdermal uses can be in the form of single plasters which
-are suitable for long-term close contact with the patient's epidermis. Such
plasters suitably contain the active ingredient in an aqueous solution which
~ is buffered where appropriate, dissolved and/or dispersed in an adhesive or
dispersed”in a polymer. A suitable active ingredient concentration is about
1% to 35%, preferably about 3% to 15%. A particular possibility is for the
~ active 'ingredient to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

The compounds of the formula 1 are distinguished by favorable effects on
metabolic disorders. They beneficially influence lipid and sugar metabolism,
in particular they lower the triglyceride level and are suitable for the
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be used as the compound itself, but they are
preferably in the formof a pharnaceuti cal
conmposition with an acceptable carrier. The carrier
nmust, of 15 course, be accept1 ble in the sense that it
Is conpatible with the other "“ingredients of the

C QRS tionCand A atrhie ROLF )E}@{)é‘fltdiaiﬁ&bgtilﬁi Eﬁé&i@éﬁléﬁsis and the

health. The carrier m e asolid or aliquid or

bativeraggeqdalpedheneabl y fornulated with the compound
as a single dose, for exanple as a tablet, which may
contain fromO0.05%to 95% by wei ght of the active

i ngredient. OQther 20 pharmaceutically active

s bsimbitdtforiwithi diher pfeditafientsnt . i ncluding ot her
conpounds. of formula |I. The pharmaceuti cal

conpositions._.of the invention can be produced by one .

oft he h eytic met hods [ .
o sl 3 SRS hletions Tefle B bbb ERkrg.igpe or in
phahimeairowitAldre oo e prairmaebgally @lctive substances
excipients. 25 Pharmaceutical conpositions of the

i Whish ingiyeaf@ exrsaples davaipble efiectsren metalaglicaflisturbances or
t Qpd . bE| l) .
parifiers FEQY oL OE A B B RS ol mgpligaments
i rdreadermal or intravenous) adm nistration, although

t he post suitabl e nbde of adm njistration. depends in
each!36M¢ %W?BG&W“‘EBS@V%T&P%QH&%?@W ity of

the Q.Or%hgéfg mfbrécﬁeﬁf% fof 8R! RcatAiht o@egég@gqaﬁfagre of the

conpoun ormula | used in each Coat ed
f or n@l antietheresalerobanetliicdroentsel ease formul ati ons al so
bel ong w n.the .framework of the invention.

thi
Pr ef &r &R‘EBE?%«'th%QFé‘&S-to aci d- and gastric juice-

resi st yntiinfiarimateh) Afthe iRYidddits coatings resistant to
gastric juice conprise 14" cellul ose acetate

pht héd gctive pnaredientpl forths ieatmemt whmalignant tumors
hydrexypk. -hyl ht hal ate and ani oni c
pol yﬁb@ﬁgﬁg}nﬁmégﬁﬁ 1"@"92"?15%@and nmet hyl net hacryl at e.
8. active ingredients for the treatment of high blood pressure
8. active ingredients for the treatment of heart failure and
10. active ingredients for the treatment and/or prevention of

complications caused by diabetes or associated with diabetes.

They can be combined with the compounds of the invention of the formula |
in particular for a synergistic improvement in the effect. Administration of
the active ingredient combination can take place either by separate
administration of the active ingredients fo the patient or in the form of
combination products in which a plurality of active ingredients are present

in one pharmaceutical preparation.
Examples which may be mentioned are:

Antidiabetics
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5 Suitabl e pharmaceutical preparations for oral

adm nistration.my be in the formof separate units
such as, for exanple, capsules, cachets, suckable
tablets or tablets, each of which contain a defined
amount of the conpound of fdfnula I; as powders or
gran sol ution or suspension in an ueous

u a
né‘w&a{a'soa@tl ipRRICE; asr digslogedofor sxampledp e Rote Liste 2001,
wahspter ﬂ20bi iAOthenuisp qnlctra' M@§eof UHRNI hh@NMmteM%tiods Drug

d d b t abl
oNETTRR o Y afetronsgin e 200T AiBSHR inciyde al
thtsullastamé llneghreddm\tatiaasl Bmh (mrfcﬂfr elxairipdds,. Umajus® (see

391 R e M, iy o

@éid %@),uﬁlLPoi rfe(aﬁ!n;tomm.éartemss rdegcrigedfin N© 01/04146 ,

aBF EME, for éxﬁﬁ'fp‘?éi'tﬁ%e Wiskelbsadlin Wbcba?ﬁ%f’f of ﬁIB@Jt)_ )&{osfdrsk AJS.

divided solid carrier, after which produc
shaped if necessary. Thus for exanple, a tablet can

bahe pél@w Ceftbdtive CWHUQ%&fénﬁi@ @étlv@DIr@rétﬁeﬁtsp Meede, Opreferably,

f th
ORaRMETERS: | "onigh "ﬁ%ﬁed. o Htin@BR P L oRbGiazhf idip&iSnes’
c dmatidpredibresd glycosidass | inbibitbes, cglopagod  amiagorists? 0GLP-1

ng%lgﬂe fﬁwﬁ] ﬁﬂqnhlﬂﬁorsf oﬁotgéé)iﬂm echaﬂn?ﬁvégﬁr}e% such as, for
ng@aﬁte thﬂéﬁt dl§|¢lQ§@dt !ranW/QJBTBﬁaﬁéoﬂnﬁoMé@ 99/03861 insulin

S §éﬁ§§fér§0tlhIYB{t&'ss féﬁr Pe?d eAdENES ShvbRed W' théblsﬁmulataon of

i ne. an be produced
RECoBRoaRivsS e BbGogoRBNaE: TheReita bt Glucose uptake,
moosipenrds Whidh alter lipdd imétabulishn dinduead to ianclearsyd inabkeblood

T e TN T T
cquuiaierSS wrklalsictive alrigeedients: ovhiclonacti ona toempdithdendent
Pa@ggm c%,{,{b;%ﬁ,ﬁlg@@ &gls normal Iy sucrose and gum

I'C or tragacan astilles which conprise
the -conpound in an inert base such as gelatin 30 and
glry eae stmiedigget ¢ dharaveniianatbdicompounds of the formula | are

administered in combination with insulin.

In one embodiment of the invention, the compounds of the formula | are

administered in combination with substances which influence hepatic
glucose production such as, for example, glycogen phosphorylase
inhibitors (see: WO 01/94300, WO 02/096864, WO 03/084923, WO
03/084922, WO 03/104188)

In one embodiment, the compounds of the formula | are administered in
combination with a sulfonylurea such as, for example, tolbutamide,

glibenclamide, glipizide or glimepiride.

in one embodiment, the compounds of the formula | are administered in
combination with an active ingredient which acts on the ATP-dependent
potassium channel of the beta cells, such as, for example, tolbutamide,
glibenclamide, glipizide, glimepiride or repaglinide.



Phar maceuti cal conpositions suitable for parenteral

adm nistration conprise preferably sterile aqueous
preparations of a conpound of fornula 1, which are
preferably isotonic with the,pl ood of the intended

reci pient. 15 These preparag ons are preferably
adm ni stered intravenously, although adm nistration

may al so take place by subcutaneous, intranmuscul ar or

i it caaeemapdinmgrictheogonpegsds of dharfarmalas! aenadministered in

NGPPEeh yafh RGE R Bon A JoLra i MRS an
| fondoitiemeinboblireest, tHLempabh®s 6P TROMruiN S aff aliffhistered
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the form of single-dose suppositories. These can be

ptrodne esmbOdiment] fiengompoanys widheffoirelal loarubaminivdetdd in
one or nore conventional solid carriers, for exanple
c6emRNAlepewith 3 dthigzolidingdione Feauias iigr example. cigtazone,

P . ! P . _ o
oRRIBEEHE; FRigifeZRRool RTSoritdortt distBsel WAIB) o11af007 of
cPearReddy's oResearche Famidation,adn opatticatar &-J[4-[(Ga-dibgdso-3-
whi ch b d I I ' . e
IRt gyt ahpaheme Byl iipgplgingdione.
two or nore of these substances. The active

ingredient is generally present in a concentration of
f roAne .emedimeE, the eeinghunds of ke fompdlsi it aenadininistered in

e from.0. 5 t Y dernal ;adm ni,stration i .

P aBlBuah i o PRELY, JAERS G el F pdnpR. in
f WOUs/a0898 " WID99MERII3daNNDRI/E72 e TNDYY/BT 239 NGVe01/72290,
pl asters which are suitable for long-term close

cHYR aB2/3RPAA, (WOQHP4RH4, sineagtieutas P SB3M1 i1 -gyelepentyl-3-

) | tai § ; .
SRR oGP RS ST, Plith 21 A9 e
dingdrokyadthraant- tylahinppacetyl]pyrrotitinedh ¢S)-sarbonitrile), TS021

(28, 485)-4-fluoro-1-f[(2-hydroxy-1, 1-dimethylethyl)amino]-

acetyl]pyrrolidine-2-carbonitrile monobenzenesulfonate).

~.In_one embodiment of the invention, the compounds of the formula | are

administered in combination with a PPARgamma agonist such as, for

example, rosiglitazone, pioglitazone.

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

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




25 dispersed in a polyner. A suitable active

i ngredi ent concentration is about 1%to 35%
preferably about 3% to 15% A particular possibility
is for the active ingredient to be rel eased by

el ectrotransport or iontophoﬂ@sis as described, for

e €errd Lcal S C ' 8 ,(1986 .
SO B eodEtTREe ERhBRUn e e JouhhL| prodrbHagRbse
f @ootatdtoredfte chorecthan weieadfathe aifdiestsiivned cBigbunds, e.g. in
beneficially influence |ipid and sugar netabolis in
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alone or in conbination with one or nore further

phasianed pgosl | y active substances which have, for
exanpl e, favorable effects on netabolic disturbances

or disorders frequently associated therewth.

les of .suc icanents 10 are 15 20
R B TE O Brah vty (0P yagunef, otinaniaruta | are
2 adafihisiered W cBFHRHtRN With ERCHMGR6ARBHUSESE inhibitor such as
dysl i pidem as, 3. antiatherosclerotic nedicanents, 4

ataveskatisy, ¢ fluxgetatia, Bravastatinnf Sunvastaliny dwastedn, itavastatin,
igﬁfrggétgpﬁsroguvgﬁéwe ingredients for the treatnent of
mal 1'g tunors

I ghan u . antithronmbotic active ingredients
8. active ingredients for the treatnent of high bl ood
pli essure . . .
n one embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid reabsorption inhibitor (see, for
example, US 6,245,744, US 6,221,897, US 6,277,831, EP 0683 773, EP

0683 774).

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a polymeric bile acid adsorbent such as,

for example, cholestyramine, colesevelam.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a cholesterol absorption inhibitor as
described for example in WO 0250027, or ezetimibe, tigueside,

pamaqueside.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an LDL receptor inducer (see, for
example, US 6,342, 512).

In one embodiment, the compounds of the formula | are administered in
combination with bulking agents, preferably insoluble bulking agents (see,

for example, carob/Caromax® (Zunft H J; et al., Carob pulp preparation for
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9. active ingredi ents for the treatment of heart

failure and 10. active ingredients for the treatnent

and/ or prevention of conplications caused by di abetes

or associated with diabetes. .They can be conbined with

t he conpounds of the |nvent|39 of the formula | in

quédtrﬁéhﬁbfﬁ EhQ¥SRISiE i tr )

fect. Adm 3myesrtratl on oﬁ%f?%%@?@ ﬂ}%‘ﬁ%‘m ?001 Sep
c@ﬁi) natli8gp), cad30dke Qamoeeiishar cb;obseqm‘tamirfg product from
nistr of.the actiyve. in nts to

oAV, obfoR sneafs & Fan liarpdRnG: bimkide Indystriepark

\’\md‘é@;hé’[ M908 Frta)ﬁkﬁfr}lﬁl%fdggecbﬂgfr%‘ﬂtb@%lgk@ra??rﬂ[ﬁ@eg Rossible
in one pharmaceutical preparation

mily dre ipeepdratien ar by separateabdmmimistrdfionSof tatbhgounds of the

antidi abgtlcs are discl gsed. for..exanple.in the Rote.-

LB ob And” Griginax®; LLapomax@neanudp thisGasmgeljorialso be
Ui
MR ANG B rod BByl ST F RERRE, Brooker

apdoducisibr muash baed.i ves such as, for exanpl e,
Lantus(r) (see 5 ww. | ant us. con) or Apidra(r), and
ot her fast-acting insulins (see US 6, 221, 633), G.P-1.

r
o TSP BB IS Inderafr, 186 oAt Betorlle 1 are
Nedaministeded kn eorabingtion ovitl 4 PP&Raipha agohigbogl yceni ¢

active ingredients include, preferably, 10
sin Paryem @@mertblcjdhmId&ntiomghetoommtamds of the formula | are

Oéamuﬂé@rédj liRecHrRRRation t\mtﬁze?lrhﬁdea CﬂgﬂF%‘ I@l#&ﬁﬁ'iad 3g6nist

i nhibitors, glucagon antagonls

DBHCH v Bfhi bloF or £Xaflas si %%ﬂan n@-eséﬁ’éﬁé?% sUSh344:12-(4-
f atethanesuforylokfisisnyiliet1d:g s Eniyi) m&&ya@%ﬁfm@n @cw@ BMS

9 1, sensitizer
oRobaEe " Ab’ﬁf‘ﬁ@b@%%ﬂ#\?@mﬁahnvm@? Rethyl- Sphenyl-4-
g buazniyd)njboadphemdhﬁethyl@glymng)e | ¥ |d£scnbdaﬂl int W@ 90152872,
IS U6 387 RKA0 01/40171, WO 01/40169, WO96/38428, WO 01/81327,
WO 01/21602, WO 03/020269, WO 00/64888 or WO 00/64876.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a fibrate such as, for example,
fenofibrate, gemfibrozil, clofibrate, bezafibrate.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with nicotinic acid or niacin.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a CETP inhibitor, e.g. CP- 529, 414
- (torcetrapib).

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

In one embodiment of the invention, the compounds of the formula | are
administered in combination with an MTP inhibitor such as, for example,
implitapide.
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conpounds which alter lipid nmetabolismand lead to a

change in the blood |Iipid conposition, conpounds

whi ch reduce food intake, PPAR and PXR nodul ators and
active ingredients which act on the ATP-dependent

pot assi um channel of the betd cells. 20 In one

enbodi nent of the invention, the conpounds of the
formula | are adm nistered in conbination with

l msmhe @mﬂdﬁhrﬂéﬁt efeasiinveptionf tHe'"'@omejﬁiﬁt!é oN thd f&mula | are
dm nistered in

d f |
c % ?r%gﬁn\&o '%%%g\u‘é{ﬁ]&é’é'aﬁ'% Pﬁfl uence hepatic

gl ucose production such as, for exanple, glycogen

oSt gt PRV YRR Bie MRBALU R i By e

smiministereddnisembiration wite adpopoeiaitdipasetimaibiter mul a |
are adm nistered in conbination with a sulfonylurea

such as, for exaggl e, .tol butam de, glibencl am de,
dni o embadimgnt REfhe inyention, Hisecenpeandesf the fermula | are

caimipieredah cohtbin@icivih bnak TP efliEd yakenskbiter, 35

conmbi nation with an active ingredi ent which acts on

t he ATP-dependent potassium channel of the beta cells,
sloctneasmbfodimerboplhe inventioh athedeompglindee of limaricrenula | are

| gérgorgfa\?ﬁ%%{i,iﬂltchmhéﬂo%ew ag %é’jegﬁmeftég? Lhif RS

e conpoun are
adm nistered in conbination with a biguani de such as,

fIAr orfX 8MAYoRimERL BP{HE !’h\.'e'nﬂ'c)ﬁl frier EQRPoBARO BF @Fé‘tf?rnhh@ | are

ounds qf th are adm ni stered
ABsErRgn \ﬁPf‘ﬁ)"&atf‘%’g‘l"ﬁﬂ ?r{ap&ew}a@(ﬁ)ﬁ\tasfeﬁIStexanp| e,

repaglinide. In one enbodi nent, the conmpounds of the

f . dm nistered in conbination with a
t‘ﬂ'ﬁ@%%'kqﬁégrgwe such as, for exanple, ciglitazone,

In one embodiment of the invention, the compounds of the formula | are

administered in combination with a lipase inhibitor such as, for example,
orlistat.

in one embodiment, the further active ingredient is fenfluramine or
dexfenfluramine.

In another embodiment, the further active ingredient is sibutramine.

In a further embodiment, the compounds of the formula | are administered
in combination with CART modulators (see "Cocaine-amphetamine-

~ regulated - transcript influences energy metabolism, anxiety and gastric

emptying in mice" Asakawa, A, et al, M.: Hormone and Metabolic

" Research (2001), 33(9), 554-558), NPY antagonists, e.g. naphthalene-

1-sulfonic acid {4-[(4-aminoquinazolin-2-ylamino)methyl]-
cyclohexylmethyl}amide hydrochloride (CGP 71683A)), MC4 agonists (e.g.
1-amino-1,2,3,4-tetrahydronaphthalene-2-carboxylic  acid [2-(3a-benzyl-
2-methyl-3-0x0-2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yi)-1-(4-

chiorophenyl)-2-oxoethyi]-amide; (WO 01/91752)), orexin antagonists (e.g.
1-(2-methylbenzoxazol-6-yl)-3-[1,5]naphthyridin-4-ylurea hydrochloride
(SB-334867-A)), H3 agonists (3-cyclohexyl-1-(4,4-dimethyl-1,4,6,7-
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pi oglitazone, rosiglitazone or the conpounds discl osed
in WO 97/ 41097 of 10 Dr. Reddy's Research Foundation
in particular 5-[[4-[(3, 4-di hydro- 3-

met hyl - 4- oxo- 2- qui nazol i nyl net hoxy] phenyl ] net hyl ] - 2, 4-
thiazolidinedione. In one e di ment, the conpounds of
conbi nat i on with a

S Bzt S BhPoh ms, Kol A0 ® sar
VO'SY QQ/BS208 MOTHIFG higBrlists\\OFRF G 2AGoniNENR & 27 9ethyl-9-(2.4,6-
S O U P s
chFérB @ntagnm&tﬁs(s g. ILUAFRRBtn ) mrqc@r[rsagomsts B3 agonists (e.g. 1-
hWbmzsvcagaﬂamfanésmf@@wﬂeﬁgfpﬂe)ﬁw)@ [ Pi 5 R8s ﬁ)m&&ré)

onitrile)

s eﬂvﬂﬁ@wg@thqno di mbysfacklaride) ani WMP 01/83451)), SH .

agraéiphboyterdimdaing Rofasis rugdméts CCK-A agonlstﬁ (e.g. {2-[4 (4-
e e et By e oot o R Bl L 3 Carbamoyll
aammmueyimm fh- w}amatmat:ndotnﬂmtdac@t:&%ﬁigamm(woom/ssszs))
i ORI [0 SIERAORRiRE) Bk ey ditaic
@Fﬂﬁ' np@aobe@%rgiqporabmdsa@e @A 0074 64D GhiTsagenistsang. 1-(3-

| Sl IDEhobiGrah }tﬁé}a Toxhlia i E‘.aﬂ( besin
int byl sl TG i o

eindrenbrignt grdviad chomesreifel@dsihde dopipgb nﬁ;‘!sI @ l@enzyloxy—‘l -(2-
A G b S TR e dman

1@td [tertiane buti estere(/O 185635 holiRHsagdnists e(sée,r fonlexample,
%g (ggg? @85,?] euﬁcgadgﬂn% %p%lmftdr%m‘ﬁdhﬁht% CoptihiytiGs Wee,
for example, Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-Arena,
Marina; Grasso, Patricia. Leptin agonists as a potential approach to the
treatment of obesity. Drugs of the Future (2001), 26(9), 873-881), DA
agonists (bromocriptine, Doprexin), lipase/amylase inhibitors (e.g. WO
00/40569), PPAR modulators (e.g. WO 00/78312), RXR modulators or TR-

P agonists.
In one embodiment of the invention, the further active ingredient is leptin.

In one embodiment, the further active ingredient is dexamphetamine,
amphetamine, mazindole or phentermine.

In one embodiment, the compounds of the formula | are administered in
combination with medicaments having effects on the coronary circulation
and the vascular system, such as, for example, ACE inhibitors (e.g.
ramipril), medicaments which act on the angiotensin-renine system,
calcium antagonists, beta blockers etc.

In one embodiment, the compounds of the formula | are administered in
combination with medicaments having an antiinflammatory effect.
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conbi nation wth a sulfonylurea and netformn, a

sul fonyl urea and acarbose, repaglinide and netformn,
insulin and a sulfonylurea, insulin and 5 netformn,
insulin and troglitazone, insulin and | ovastatin, etc.

Li pi d nodul ators In one enmbo@3ment of the i nvention,

t he conpounds of the fornmula | are 10 adm nistered in
cdrtenfaenbiedinent. 4he RmEeANds defcthestoringld biare adsivistesed in
| Qeastinatich wfth WEStAhbAts Whidhark HrhPloysd Brasihabt fherapy and
i vastatin, %avas atin, atorvastatln rosuvastat |

| (F3NGE" BIYEATIA™Nt of the invention, the compounds of

the formula | are 15 administered in conbination with

YNBSS AR50 Al S on Sl o

Fthe Oﬁsawtm)mthz Oné roronmre nd:fomermfrbrenferltibaed roempowotds and ..

f adei ni s
SPRIIP96E, 6 N LR Ralmisiog B BHE! Shbitinces =
aiegalmd @@leémtmh ameeatqte@mm@onfeﬂeébwbe areseant inyeation.

enbodi nent of the invention, the conpounds of the
ered in conbipation with a

ar adm n
cﬁ'&]%@& tbSIOfEI%B‘P'BP?W?Aﬁ WA psted agdolewsiescri bed for
exanpl e in WD 0250027, or ezetim be, tiqueside,

p ' I di_nmen e_invention, the
CBatmatin it B YAURSERE PRAR RafiR ) e Eettutar
cdARatphenassayh an LDL receptor inducer (see, for 30
exanpl e, US 6,342,512). In one enbodi nent, the

caonpounds of the fornula | are admnistered in
cHITRCHR®i on with bul ki ng agents, preferably insol uble
bul ki ng agents (see, for exanple, carob/ Caromax(r)

(B9 potEndy ofbutancdAhRRhBINE 18 hERAMAPPAR Md activate in an
agonistic manner is analyzed .using a stably transfected HEK cell line
(HEK= human embryo kidney) which is referred to here as PPARalpha
reporter cell fine. It contains two genetic elements, a luciferase reporter
element (pAM-GAL4-Luc-Zeo) and a PPARalpha fusion protein (GR-GAL4-
humanPPARa-LBD) which mediates expression of the luciferase feporter
element depending on a PPARalpha ligand. The stably and constitutively

~expressed fusion protein GR-GAL4-humanPPARalpha-LBD binds in the
cell nucleus of the PPARalpha reporter cell line via the GAL4 protein
portion to the GAL4 DNA binding motifs 5-upstream of the luciferase
reporter element which is integrated in the genome of the cell line. There is
only little expression of the luciferase reporter gene without addition of a
PPARalpha ligand if fatty acid-depleted fetal calf serum (cs-FCS) is used in
the assay. PPAR« ligands bind and activate the PPARa 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
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20 treatnment of hyperchol esterol em a, ADVANCES I N
THERAPY (2001 Sep- Cct), 18(5), 230-6.) Caronax is a
car ob-contai ni ng product from Nutrinova, Nutrition
Specialties & Food Ingredients GrbH, Industriepark
Hoechst, 65926 Frankfurt/Mi 8%#). Conbination w t h

b t
se&E"EF%\F%mﬁ%?é’ﬁ%. Gl 1hS S phereain, £ Stednsisty. the
angtifepagdTridnler é?éﬁwmx\&éé c%%trh&eﬁhéﬁd C@@ﬂg%ﬁ%&bﬁomte

be admnistered in the formof food products such
f Gt aelipl Bor ithis (Rikpese, five binding @ntemésthe yeasd . trarGctiption

F oo PR S RAPRET o TOE AR RrL R e o

PRABEEaihcofag) 86i H-lonhmPiRiat MMV Bt (GebaRkenddesion #

-t he cog{)ounds of the formula | are .admnistered in

cOiTRaL e minimah MV X¥ prematersastian gantainsa&HEAAT box and
( é) Wﬁ(ﬁ %%hleiffamjlc?rdeﬁztome%aﬁées@ﬂ LichP4Mnscription by RNA

meblyarerasé filo MHeoxpMgNahd sbosnding ©fithe GAE4-MMYRT edtistruct
ni c ac

(FR9K ﬂia%%t‘ﬂmn&(ﬁ)%Q?%pr o $ambronk 3. gk @hyMalegular

bR A D L
V\B/hgggm‘%) g@milsvggﬁfeé gBéﬁB%n R/‘ﬂoﬁ%%s?%ﬁ éﬂ; gm 507D Waglﬁlﬁﬂed W3-
0

oHORERRen off (e BALAIMIY RSRae Aifhs *Beaugacing,  the
; Rice¥itrade 28 SortrBIbMeht @bASIsiMY SPRDE @AL:P Bindind sfes, MMTV

brate such as, for exanple, ~fenofibrate,
gél’ﬁm@ﬁ%;ﬂﬂd lucif@Brsergar@ waszieklamedt info amplasmishevhich confers

IR TE RSPl A 5 o e 0 B A AL 02 zoo. T
NiEtbr Was tPdtisteded MBHPK cells in accordance with the statements in
Ausubel, F.M. et al. (Current protocols in molecular biology, Vol. 1-3, John
Wiley & Sons, Inc., 1995). Then zeocin-containing medium (0.5 mg/ml) was
used to select a suitable stable cell clone which showed very low basal
expression of the luceriferase gene.
In a second step, the PPARalpha fusion protein (GR-GAL4-
humanPPARalpha-LBD) was introduced into the stable cell clone
described. For this purpose, initially the cDNA coding for the N-terminal
76 amino acids of the glucocorticoid receptor (Genbank Accession #
P04150) was linked to the cDNA section coding for amino acids 1-147 of
the yeast transcription factor GAL4 {(Genbank Accession # P04386). The
cDNA of the ligand-binding domain of the human PPARalpha receptor
(amino acids S167-Y468; Genbank Accession # $74349) was cloned in at
the 3’-end of this GR-GAL4 construct. The fusion construct prepared in this
way (GR-GAL4-humanPPARalpha-LBD) was recloned into the plasmid
pcDNAS3 (from Invitrogen) in order to enable constitutive expression therein
by the cytomegalovirus promoter. This plasmid was linearized with a
restriction endonuclease and stably transfected into the previously

described cell clone containing the luciferase reporter element. The
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I n one enbodi ment of the invention, the conpounds of
the formula | are admnistered in conbination with a
CETP inhibitor, e.g. CP- 529, 414 30 (torcetrapib).

In one enbodi nent of the invention, the conpounds of
the formula | are adniniste2éd in conbination with an
Al i nhibi .. 35 1n,one nbod nt qof. the |n enti on,

¢ st i Fonsed el ihe Waith Corfaing < dsecaqen eporter
cm&meﬁt bAd o@ntstlumelw&fre&ég I PPURBISEa quén protein (GR-
exanp litapid I n one enbodi nent of

i rfoR) n%whelmaﬂt rPe%Bﬁi@barlc@Dbfwa&] dsdlatedulby Isemcéon wnth zeocin
a with an antioxidant. 5 In
oge'enghﬁﬁ(?Elgl (gﬁﬁ?ﬁgé%&%hﬂﬂtlon, t he conpounds of the
formula | are admnistered .in. conbination with a

l.i poprotein |ipase. |nh|b|tor I n one enbodi nent of the

i Assayipsecedureé conpounds of the fornula | are
adm ni stered in conbination with an ATP citrate |yase
inhibitor. 10 In_one enbodi nent of the_ invention, the
coRsoRRIEY of PRARaIBhagganistsiscdeteamingd i ard-day assay which is
CQEsthiséd below:t h a squal ene synthetase inhibitor. In

one enbodi nent of the invention, the conpounds of the
formula | are 15 admnistered in conbination with a

i otein(a) antagonist. Antiobesity agents In one

e d [ d
fZ"?’%uFW%?épé@% Lo AR R Chultifed NSRS Eoruch8 in DMEM

|(#a51965m3i9bllm\mrogen)hmarsh i§ omixed avipl e fotlo\lrvlr@t@ddltldams 10%
active jngredjent

the f '
; 2’§T§¢$ &? G %?Ewg:#ﬁﬁ%ﬁﬁ@ Hydone), 0.5 'mg/ml zeocin
(#R250-01, Invitrogen), 0.5 mg/ml G418 (#10131-027, Inwtrogen), 1%

penicillin-streptomycin solution (#15140-122, Invitrogen) and 2 mM L-

glutamine (#25030-024, Invitrogen). The cultivation takes place in standard
cell cufture bottles (# 353112, Becton Dickinson) in a-cell culture incubator
at 37°C in the presence of 5% CO,. The 80%-confluent cells are washed
once with 15 mi of PBS (#14190-094, Invitrogen), treated with 3 ml of
trypsin solution (#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 ml
of the DMEM described and counted in a cell counter. After dilution to

500.000 celis/ml, 35,000 cells are seeded in each well of a 96 well
microtiter plate with a clear plastic base (#3610, Corning Costar). The
plates are incubated in the cell culture incubator at 37°C and 5% CO for
24 h.

Day 2
PPARalpha agonists to be tested are dissolved in DMSO in a concentration
of 10 mM. This stock solution is diluted in DMEM (#41965-039, Invitrogen)
which is mixed with 5% cs-FCS (#SH-30068.03, Hyclone), 2 mM L-
glutamine (#25030-024, Invitrogen) and the previously described antibiotics

(zeocin, G418, penicillin and streptomycin).
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25 I'n anot her enbodi ment, the further active
ingredient is sibutramne. In a further enbodi nent,
the conpounds of the fornmula | are adnministered in
conbl nation wi th CART nodul ators (see

" Cocai ne- anphet ani ne 30 regu P8t ed transcript

L PREHEEBTALIT) A AP o
ol i ear G
antg gPs E’E 1Ir¢gplﬁ’mr iNpre- ﬂ%}‘%rﬂfl fCBHPFtO sgare tested in

{4- [(4 am noqui nazol i n-2-yl am no) net hyl ] -
cyclconespiratiamiarpagife Ay de AP @& b@tz@:erv 1883 and 1 pM.
I\/C4 agoni sts (e.g. 35

aC| ?%n@%ﬂ@eﬁz%ﬂ% %l ﬁ‘?gﬁ%ﬁ%eg& %ng e%%@éll éﬁ flay 1is.

exah d ro razo pyridi y

chl je@ow%imm"aémnd@nd(?m @qstgau@mces diluted in
orexin ant agoni sts 2&

1- ( Mediunyaiseimnosdiataly adgiegi 1a tha callsapre Hijutian and addition of
i n-4-ylurea hydrochl oride (SB-334867-A)), H3 agonists

( 3- thelsabstented is( cardediomt b el robo#t (Beckn?ah FX). The final volume
t et rahydr oi m dazo[ 4, 5-c] pyri di n-5-yl ) propan- 1- one
oxaldgfGhd ¢edt swstanc(e\é\laur&%cﬁﬁﬁ%}um Té.\'ﬁoeqube?t\ﬁeu &R 96 well

antagonists (e.g. [2-nmethyl-9-(

t 0
3( g‘_?]tu@’clt %fp%{oez 'efﬁ\'él'PMﬁO concen;niaetllpnn rlllé tq%\ﬁs%ﬂﬁléé%%sss a’n 01%
O P COhRERNLTAA o fudis LRS84yl solleRee™

(4- chl or o- 3 met hanesul f onyl et hyl phenyl ) - 2-[ 2- ( 2,

3- diFghimbtelwht chaRjeddwith Astardamd PPARRISH B§East, which was
hydr ochl ori de (V\D 1183451)), NMsH

(meliRBRREt Gkl ??; ?li'd[f‘%r@ﬁ’cr %ﬁ%gﬂé SiSorder o lemonstrate

agon I Sts (e

oy 1S IR Mef’ﬂiﬁz ty IS5t Sodliebl PR’ The 5558 Fiates

triflugroacetijc acjd sal t gV\D 99/ 15525&?&\ 10 serotonin
r eugrakEubAdin Y bicpbalgr agdxteand hak G for 24 Red
serotoni nergic and noradrenergic conpounds (e.g. WO
00171549), 5HT agonists e.g. 1-(3-

- Dav 3

The PPARcAnma reporter cells treated with the test substances are
removed from the incubator, and the medium is aspirated off. The cells are
lyzed by pipetting 50 pl of Bright Glo reagent (from Promega) into each well
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 fror_n Wallac). The measuring time for each well of a microtiter plate
is 1 sec.

Evaluation

The raw data from the luminometer are transferred into a Microsoft Excel

file. Dose-effect plots and EC50 values of PPAR agonists are calculated



et hyl benzofu ran-7-yi)piperazihe oxalic acid
01/09111), bonbesin agonists, gal anin antago
growt h hornone (e.g. human growth hornone),

salt (WO
ni sts,
growt h

hor none-r el easi ng conmpounds § benzyl oxy-1-(2 15

di i sopropyl am noet hyl car banoyl') - 3, 4-di hydro-1
HustrapthiendL. Figrégraat Boxpbéified ByitHe hedrufaAttire? lEFDQS)eSt er
(MD 01/ 85695)), TRH agonists (See, for exanple,

462 884), uncoupling protein 2 or 3 nodul ators, Ieptln

SR ARLRA ST ERTR e gnL 01 i

Passay aee inLibptrangagoni 6109 naste>POLRNt i al approach to
the 20 treatnment of obesity. Drugs of the Future

o (2001);, 26(9), 873-881), DA agonists (bronocriptine,

© odMrgtells FhRREsARAR e PanBbis b frdinydftonggine
michahwla dase odiceRed th Bableildigfow25 | n one enbodi ment of
the invention, the further active ingredient is
leptin. In one enbodi nent, the further active

| nghbfdyent is dexanphetam ne, anphetam ne, mazindole
or_phentermne. 30 In one enbodi msnt t he conpounds of

t he forrrulaE
hd the vascular

m ni stered

i
nedi cament s—Ha p% & fects on 1

as, _for m(armlp

system such

h ec g%f@‘@? F@lﬁ tﬂi}Yll) n

iphibitors (e.g#

ramprll) m

bdi camsnts vth%h act on

e dllgl ot ensing %CII] e bybl e catettumantagont-st S
pt a bl ockers e§ 35 In one embodi nent, the”conpounds

the formila lgare admnistefed in conbigigtion W tn

-

ne enbodi nent, 18 he conpounds tf t he formil40!l are
o i i i nts which

a
[
t
b
0
nedi canents having_an antiinflammtory effect. 23 In
0
a
a

e enpl oyed fof2cancer therapy and 0.07
24 0.3
33 17
38 8.5
42 79
51 12
64 ' 0.4
74 0.4

10
It is evident from Table { that the compounds of the invention of the formula
| activate the PPARalpha receptor and thus bring about for example in
analogy to fibrates in clinical use a lowering of triglycerides in the body
(see, for example, J.-Ch. Fruchard et al.: PPARS, Metabolic Disease and

15  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 control to clinical practice, Curr
Opin Lipidol 12: 2001, 245-254). |



10

15

20

25

- 30

cancer prevention. 5 1t wll be appreciated that every
sui tabl e conbi nati on of the conpounds of the invention
with one or nore of the aforenmentioned conpounds and
optionally one or nore other pharmacol ogically active
substances is regarded as fagling within the
protection conferred by the present invention. 10 The
activity of the conpounds was tested as foll ows:
Dﬂe&ermnwtmnobECEmm@d; of PPAR BHARistgdnithé sellaldrhe
cg ’g! PPARaIpha assay 15 Principle 20 eXxpressed

f &E - GAL4- humanPPARal pha- LBD binds in the
The potency of substances which bind to human PPARa
and activate in an agonistic manner is analyzed

-using a stably transfected HEK cell line (HEK= human
eg;p yo ki dney) which is referred to here as PPARal pha
WEPE cell line. It contains two genetic el ements,

a I uci ferase reporter elenment (pAM GAL4-Luc- Zeo) and
a PPARal pha fusion protein (GR GAL4- hunanPPARa- LBD)
Wi dtansiedit aransfestinre system o empldyedi ttbrcwermlepothaercellular

ARt FRLARUR, 307 AR SRaRR.ch 3B Crebarifpiibe of @

I QRMet e %ﬁkﬂel’ pR@mid %pGllsbéi%-‘BxGKﬂtﬁTﬁ) aﬁ@b‘f 'aCF’PARgamma
the GAL4 bi ndi ng not i f - upst ream of

| gxPIasEiotle  PlesIoid: er@DblﬁéquMrMma@Dﬁ’hR@gm@leBDh Both
U BEHRR9 W eO {ra{tﬂgnﬁﬁltéﬁsﬁ’&%d T%r ﬁ%‘@r ngene “ﬁtli@ney cells

eXxpression o erase repor
adEK cellsdf ThereFBARenpagpresgiondnithedaicells af itde degibatmdtein

Pt FianRE AN RALELL Wl BdecopbRRE A Ao pBIg sies of
U i blaghil ﬁ*h@#e?%fﬁ‘é"“a?‘?‘ R e Toand, the
f activated dusior pdﬁem@éﬂ4ﬁwmamﬁBARgammaLBD induces expression
of the luciferase reporter gene, which can be detected in the form of a
chemiluminescence signal after addition of a luciferase substrate. As a
difference from the stably transfected PPARalpha reporter cell line, in the
cellular PPARy assay the two components (luciferase reporter plasmid and
PPARgamma expression plasmid) are transiently transfected into HEK
cells because stable and permanent expression of the PPARgamma fusion

protein is cytotoxic.
Construction of the plasmids

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 transcriptioh factor GAL4 (each
binding site with the sequence 5 -CTCGGAGGACAGTACTCCG-37),
together with a 160 bp-long thymidine kinase promoter section (Genbank
Accession # AF027128) 5-upstream into pGL3basic. 3'-downstream of the
thymidine kinase promoter is the complete luciferase gene from Photinus




10

15

20

25

30

chem | um nescence via an appropriate substrate. 35
Construction of the cell line 24 The PPARal pha
reporter cell line was prepared in 2 stages. Firstly,
the luciferase reporter el enent was constructed and
stably transfected into HEKRells. For this purpose

R0 (OB AR AR 8RS ARk bR e of
Sthebplapsiid @h3basic GsedyFhe ﬁ@nmgﬂamlsew&m:ng Wahereporter

(Genbank Accession # Vol 175). The m ni mal MMIV
%P@@@?ﬁ@rﬁ’@ﬁkﬁwTﬂfstO&k@tﬂW'fbaﬁa@ﬂa tofhe gipacription in

Rﬁi RO Mo is 1 [MoRRER! Folhing ™I SRS HarBlbl Lapptarory

CREeflssVMB83)const ruct  took place in analogy to the

_.descrlétl on. of Sanbrook J. et.. al. Mbl ecul ar 10

bR RGARGATNE FXAAESHAR bRSThish SERINAY G aUmagBBARILED
TQI%Q ?gﬁar%g%@'%s%ﬁ Pr}ﬂ%'dﬂl@%%&ﬁ\ f8r gﬁﬂ?o %g'agbla?% of the

ACCéssi'on Wes c1one ream o
t peastAtahddipiior facentGAIM t(Senbank eXutesgiont #e6204386) into the

I ucerl fer %port er eI enment consisting of five @4
PsPNAS f5e8) ot NSt of e yiamaegalevirus
rEFdn%l%Fj &4 'Bééq%e@'ﬂ?s OI%QAC& ﬁ%nlfgﬁnglst?ﬁﬁg%' domain (LBD) of

resi stance 1 n or tain the
Pt GAlrdan. uPPZERy, rEbeptorveammo vasdd r HISQEET &d Aguession #

M99 8 flonaetaam peine SALAISYBDASE SomBINe Glpaing and
Db hatingVclr. dhe SPPMImI! Spfe3RP, i dBRAs-GALS-

I n-cont al ni ng” medi um use
str@enPEAﬁgambthﬁ)t appiin toek Ipladeomeamkingy te hbam:bs‘zept}on in

SSEBRIOS: dp. ol 1 PAARSHBhePRIB R G oveid (E#bew Lpbratory
ng?gsﬁf"éﬁ? HesidEDihe \RRifbdisbAeP6REr pRSHIA %@Ebﬂ%,toesxGAm-
TK and the PPARy expression plasmid pcDNA3-GAL4-
hurﬁanPPARgammaLBD, also used for the cellular PPARgamma assay are
the reference plasmid pRL-CMV (from Promega) and the plasmid
pBluescript SK(+) from Stratagene. All four plasmids were prepared using a

plasmid preparation kit from Qiagen, which ensured a plasmid quality with

" a minimal endotoxin content, before transfection into HEK cells.

Assay procedure

The activity of PPARgamma agonists is determined in a 4-day assay which
is described below. Before the transfection, HEK cells are cultivated in
DMEM (# 41965-039, invitrogen) which is mixed with the following
additions: 10% FCS (#16000~O44 Invitrogen), 1% penicillin-streptomycin
solution (#15140 122, Inwtrogen) and 2 mM L-glutamine (#25030-024,

invitrogen).
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described. For this purpose, initially the cDNA coding

for the NNtermnal 76 am no acids of the
gl ucocorticoid receptor (Genbank Accession # P04150)
was |inked to the cDNA sectign coding for am no acids
1- 147 of the yeast transcripfPon factor GAL4 (Genbank
Aﬁnl on # P04386). The CcDNA of the |igand-binding

™ of the human PPARal pha receptor (am no acids
SFarstlyA66lutice ) aan krafe fetioh anixtlrS AdRidH ) comtsing ladinfedr bhismids
at the 3" -end of this GR GAL4 construct. The fusion
ccﬂli%\fl%%lv desssibedqin mddifion 4 BMEM, is prepared. The following

byt RO R Op o1t of S ficif AIBEEREA o8 P microtiter
C ietei fbubnmsaypﬂegzmrmf tahéibietio- ahy sthan-free DMEM (# 41965-

ST 0B i B AT R0 16 o

t f|@a@‘r§§é ergggﬁéro sz%%f"el?r SOL i 5x§@3_| 9LTR Gocﬁh{yf)dﬂ@e pi of

cont al ni ng ase reporter elenen
f IR ARe &xpRARIm Ipdasneid opjct[mAm(BALMhumanﬂ R)mﬂ.chD qinos ray/ul)
| uci ferase_repo ement - and constjtuti

L Ao BLOt PBSPIshRBIUSRS PLaKGN (PG (then Sallatisalition B
P I
(G 2 Breel B iy 1 PGP LEOMBAITR 65T i 100
agt of PolyFeict feeasteira reagent tframiQiadenefomieaed 96nwell microtiter
3- whi.ch_.i i d belo
ekt BRSYquhy 3R of OO & B TNeH With BY,0f sbilion B to
Cd ST SR it IAEABRY hiREL P AR Pand

m xed with the follow ng additions: 10% -
mcfubﬁemn’c rm#@np@@tmsfowemne) 0.5 m zeocin

\9%; Régﬂlijé)r?t I-igkvéélfsoﬁ&pl)a c%ll cm{réﬂbo%l%tg\#al %%S&CIR/ng 175

cm? are washed once with 15 mi of PBS (#14180-094, Invitrogen) and
treated with 3 ml of trypsin solution (#25300-054, Invitrogen) at 37°C for 2
min. The cells are then taken up in 15 mi of DMEM (# 41965-039,
Invitrogen) which is mixed with 10% FCS (# 16000-044, invitrogen), 1%
penicillin-streptomycin solution (#15140-122, Invitrogen) and 2 mM L-
glutamine (#25030-024, Invitrogen). After the cell suspension has been

~counted in a cell counter, the suspension is diluted to 250,000 celis/ml. 15

ml of this cell suspension are mixed with 5 mi of solution C for one
microtiter plate. 200 yl of the suspension are seeded in each well of a 96
well microtiter plate with a clear plastic base (#3610, Corning Costar). The
plates are incubated in a cell culture incubator at 37°C and 5% CO, for 24
h.

Day 2 _
PPAR agonists to be tested are dissolved in DMSO in a concentration of

10 mM. This stock solution is diluted in DMEM (# 41965-039, Invitrogen)
which is mixed with 2% Ultroser (#12039-012, Biosepra), 1% penicillin-
“streptomycin .solution (#15140-122, Invitrogen) and 2 mM L-glutamine
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penicillin-streptonycin solution (#15140-122,

I nvitrogen) and 2 nM L- gl utam ne (#25030-024,

Invitrogen). The cultivation takes place in standard

cell culture bottles (# 353112, Becton Dickinson) in a

cell culture incubator at 3 in the presence of 5%
2503®088% gat nt | 0

1er2s08eoRl) (#1131&1&8 064" %%/S?%rr?%éggn eSOt G Ml of 11

mdlf&frent eopesnirationatin dhe (r#nz@a@n@n@am ulintoi 10 ghh)Mate potent

> Canlifurfis Bl et B i ouivalon rapges i Dbl fEaM. °*
50@;e0®|6bd33h1| fnhe BEKAGRIBEIhAsRERE epdedeble®aSh &) 11 is

of a 96 well mcrotiter plate wth a clear plastic
b&@@r(l%igbfmerr@a?%.mg aspieten, andet®s tpstasabstaness diluted in

ARG SRt S e S Bl FAS B8 1 e

arsgbglianges edarried M@yleﬂrcm)o@ @B@anﬁmnxq Wh@ﬁnﬂfvd&n@\éf the
ThIS st ock solution is diluted i n DVEM (#41965- 039,
v(;ﬁﬂ-llﬁﬁj ingmgdikey isyil 00 15 mer ok a 96 well microtiter

FREEI Py R G bt PR, o o

ahke\blsetdlmﬁed iz eocd:ifereﬁﬂ&Sncétﬁfét@nH imoRRY to demonstrate the
% (gt onycin). 26 Test substances are tested in 11
dfYRclieaing ebitee ssay iiBreach indiddrahpiate. Then assayiplates are

1MEuBMedMA £h ReLERbr gfrgg‘%yﬁﬂgﬁa qest ed in

concentrati on ranges 0 pMor between 100
nMand 1 pM The nedi um of the PPARaI pha reporter cell
line seeded on day 1 is. 5 conpletely renoved by

aﬁgi rﬁti on, and the test substances diluted in nedium
a i di ately added to the cells. The dilution and

aﬂkﬁef iremoRh| of "tl?e PR Egsaé&fra‘ﬁaifﬁf Sﬁgﬂ%ﬁ PB %S{“nce gent

(Beckman_EX). The fi nal tes

d(Pual€lo™ thsliér@ﬁeﬁssay(ﬁxslterpePr@méga)oéreaa(ﬁﬁed/\ml ¢ach well in
accordance with the manufacturer's instructions in order fo 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).

Then 50 i of the Dual-Glo™ Stop & Glo reagent (Dual-Glo™ Luciferase
Assay System; Promegay} is added to each well in order to stop the activity
of the firefly luciferase and provide the substrate for the Renilla luciferase
expressed by the reference plasmid pRL-CMV. After incubation at room
temperature in the dark for a further 10 minutes, a chemiluminescence
mediated by the Renilla luciferase is again measured for 1 sec/well in the
measuring instrument.

Evaluation

The crude data from the luminometer are transferred into a Microsoft Excel

file. The firefly/Renilla luciferase activity ratio is determined for each




mcrotiter plate. The DMSO concentration in the assay

is less than 0.1 % 10 v/v in order to avoid cytotoxic
effects of the solvent. Each plate was charged with a
st andard PPARal pha agoni st, which was |ikew se
diluted in 11 different conckhtrations, in order to

PRt s AT ohE Nielhrthe bcroRks Hiarkl T BE Hhsp ptrect
ggo'tsﬂﬁh’d) ECB0 wifluek’6F RPARSIGSHAIRs f0¢ catulated BroRatheZafibe by

ARaX tla reporter cells treated with the test
stiesXlahi@sogres as spedified bydhe manufagurifyBShnd t he
mediumis aspirated off. The cells are |yzed by
pi petting 50 pl of Bright Ao reagent (from Pronega)

| PPARRAMIMAEIC5@0alabs i e Bk frone ODSMMerop! A gM Wéieer

.lncubation at. room.tenperature in.the .dark.for .10
ningasuied fonthePRAB: agaiists deserbed i thisaapplication. t he

| um nometer (Trilux fromWllac). The measuring tine
for each well of a mcrotiter plate is 1 sec. 25
Eval uation The raw data fromthe | um noneter are
transferred into a Mcrosoft Excel file. Dose-effect
pl ots and EC50 val ues of PPAR agoni sts are cal cul ated
27 wusing the XL.Fit program as specified by the
manuf acturer (1DBS). The PPARal pha EC50 val ues for the
conmpounds of Exanples | to ... in this assay are in
the range fromO0.07nmto >10 pM The results for the
activity of sone conpounds of the invention of the
formula | are indicated in Table |I below Table I
Exanpl e No. EC50 PPARal pha [ nM



33

425 8al. 8 94.3 164.0 220.07 240.3 3317 388.5 4279 5112

640.4 740.4 10 It is evident from Tabl e |

conmpounds of the invention of the formula

t he PPARal pha receptor and thus brin;
exanple in analogy to fibrates in c
| owering of triglycerides in the bod
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30 solution (#15140-122, Invitrogen) and 2 nmM
L- gl utam ne (#25030- 024,

I nvi trogen).

30 Day 1

"Firstly, solution A a transfection m xture which
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mcrotiter plate. 200 pl of the suspension are seeded
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The compounds of the formula | according to the invention can be obtained
according to the reaction schemes below:

5 Process A:

1. NaOMe
2. protection of LiAlH,
the OH group SG.. —— 3G, OH
o — s} CO,Me , G
O A2 A3

A-1
1. LDA, R6-|

B 2. optionally LDA, R7-|
NaOH 3. deprotection
SG.. o e
0 o

Q
ar OJ\ A4

o NaH, DMF _
R6 R7
R7 3 1

RE R >—(‘
- s
it A7

A-5

TFA E'
W
Lae ™
)

R1

The compound A-1 is reacted in an alcohol R-80H. The resulting product is
~ protected on the secondary hydroxyl group (for example by stirring with

10 TBDPSCI and imidazole in DMF at room tempearture), giving the
compound A-2, where R8 has the meaning described above. A-2 is, in an
ethereal solvent and using lithium aluminum hydride, reduced to give
compound A-3. Compound A-3 is reacted in a two-phase system of toluene
and 50% strength sodium hydroxide solution at 10°C with tert-butyl

15  bromoacetate and tetrabutylammonium hydrogensulfate to give
compound A-4.
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‘Compound A-4 is, in tetrahydrofuran, reacted with lithium diisopropylamide

and an alkyi iodide of the formula R6-I, where R6 has the meaning
described above. in some examples, the compound obtained in this
manner is, in tetrahydrofuran, reacted with lithium diisopropylamide and a
further alkyl iodide of the formula R7-1, where R7 has the meaning
described above. The protective group is removed, giving the compound of -
oo A .

Compound A-5 is, in methyl tert-butyl ether or dimethylformamide,
converted into compound A-7 using sodium hydride and the compound A-6
(see process A) where R1, R2, R3 and W have the meanings described
above.

The product A-7 is stirred in triflucroacetic acid or HCl/dioxane for a
number of hours. This yields the compound of the formula A-8.

According to this process, it is possible to synthesize examples 31 to 51.
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—_——a
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HS o EtO ON HO™ 0

OEt w W=
R2 R2

s Lo ee L A B7

R1
TFA TFA
H.O, H,0,
QO 0\ “  R6
R3 Q\/g RO h O/O\/
= © = R7
R7 O, _N

Compound A-2 where SG = tert-butyldimethylsilyl is, in acetonitrile and at
room temperature, converted into compound B-2 using bismuth tribromide,
triethylsilane and a compound of the formuia B-1 in which R1, R2, W and
R3 have the meanings described above.
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Using lithium aluminum hydride in diethyl ether or THF, the compound B-2
is reduced to give compound B-3. Compound B-3 is reacted at room
temperature with triphenylphosphine and iodine in toluene to give
compound B-4.

Using the compound of the formula B-5 where R6 and R7 have the

‘meanings described above, the compound B-4 is converted into

compound B-6. The ester is hydrolyzed by stirring compound B-6 in a
mixture of methanol and concentrated aqueous potassium hydroxide
solution or lithium hydroxide in THF/methanol/water for a number of hours.

This gives the compound B-7.

In some examples, the compound B-7 is oxidized at room femperature
using one equivalent of hydrogen peroxide in trifluoroacetic acid to give the
compound of the formula B-8 in which R1, R2, R3, R6, W and R7 have the
meanings described above.

In some examples, the compound B-7 is oxidized at room temperature with
three equivalents of hydrogen peroxide in trifluoroacetic acid to give the
compound of the formula B-9 in which R1, R2, R3, R6, W and R7 have the
meanings described above.

According to this process, it is possible to synthesize examples 52 to 71.
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Process C:

(coc, R3
e, /gﬂ Q/
NE'(3 O N\

{ngﬁ /O\/OH CH,CI, W\ﬁ\N o 20

A
. Rz()o c_1

NaBH(OAc),
CH,Cl, R3
TFA >:(\0 0
N\)J\

o8
/é j;r AN W
R2 R1
Lo ;?%( o

R1 C-3

>.

l Rg-CI

N gm0 g
wj;_L a W N
rR2 R2

L _o. Lo

R1 C-5 R1 C-6

The compound B-3 (see process B) is oxidized at -78°C with oxalyl
chioride, triethylamine and dimethyl sulfoxide in dichloromethane to give
aldehyde C-1. This compound is, using sodium triacetoxyborohydride and
the compound of the formula C-2 where R6 and R7 have the meanings
described above, converted into compound C-3.

Compound C-3 is converted into compound C-4 by stirring in trifluoroacetic
acid for a number of hours.

in some examples, the compound C-3 is reacted with acyl chlorides,
sulfonyl chlorides or chloroformic esters of the formula R9—Cl where R9
has the meaning described above in dichloromethane in the presence of
pyridine to give the compound C- 5
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By stlrnng in tnﬂuoroacetic acid for a number of hours, the compound C-5

is converted into compound C-6.

According to this process, it is possible to synthesize examples 72 to 78.

Process D:
1. protection
2. LiAIH, NaOH
CO,Me OH ar
OH 0 O.
D-1 ~SG ;0 SG L
D-2 o , D-3 >|O\ 0
1. deprotection 1. LDA, R6-
2. TBDMSCI < - 2. LDA, R7- RG
—
e

Et,SiH
BiBr,
CH,CN

R3H=O
.0

Ff/)—«
= =z
5

E .

KOtBu 0
=
N

% 2
o]
=~

R3 0
A6 w Yo,
W™ Ro \#X

D-6

s 's)
/?i R7
O o}

>\

D-5

TFA ’/‘O\‘
———

0o fs) R7
R3W'/l 0;\< R6
OH
04 N
74
W@( )O
R1 R2

D-7

The compound D-1 is protected on the hydroxyl group with a suitable
protective group, for example with the methoxymethyl protective group. The
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%mgb"i{, %%W%h ithiugy pjugpigym hydride in diethyl

Uethariintoicompaund D2, ToE GraesoehiSoeatedotittCEvZbutyt -
bromoacetate and tetrabutylammonium hydrogensulfate in a two-phase
system of toluene/50% strength aqueous sodium hydroxide solution to give
compound D-3. '

“Compound D-3 is deprotected (using, for example, concentrated
hydrochloric acid in tetrahydrofuran in the case of the methoxymethyl
protective group) and then converted with tert-butyldimethylsilyl chloride
and imidazole in dimethylformamide into compound D-4.

Compound D-4 is deprotonated at 0°C using lithium diisopropylamide in
tetrahydrofuran and reacted with an alkyl iodide of the formula R6-1, where -
R6 has the meaning described above. The resulting compound is then
deprotonated at 0°C using lithium diisopropylamide in tetrahydrofuran and
reacted with an alkyl iodide of the formula R7-I, where R7 has the meaning
described above, to give the compound D-5.

Compound D-5 is reacted with bismuth tribromide, triethylsilane and the
compound B-1 (see process B) in acetonitrile at room temperature or - after
removal of the silyl protective group using TBAF in THF — with potassium
tert-butoxide and the compound A-6 (see process A) to give the

compound D-6.

By stirring in trifluoroacetic acid, the compound D-6 is converted into

~ compound D-7.

Using this process, it is possible to synthesize examples 79 and 80.
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“Using diisobutylaluminum hydride and isopropanol in diethy! ether, the

compound E-1 is reduced to give compound E-2.This is reacted with the
compound of the formula A-6 and sodium hydride in dimethylformamide to
give compound E-3.

Using osmium fetroxide and sodium periodate in diethyl ether,

compound E-3 is converted into aldehyde E-4. In a Horner-Emmons-
Wadsworth reaction, using a triethyl phosphonoacetate of the formula E-5
in which R6 is as defined above, this compound is converted into
compound E-6.

\

Using hydrogen, the compound E-6 is hydrogenated over palladium/carbon

to give compound E-7, and the ester is then hydrolyzed using lithium
hydroxide to give the acid E-8.

o
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Process F:

1. TBDPSCI
2. 0s04/NalD4
| CO,tBu
A
co 3. Ph,p” CO,tBu W e
4, H2/Pd

1 LDAReL Q 1. TBAF R3
)\\,_,/\O

2. NaH )

2, LDA R7- . rs
R7
Co tBu ""”" W=
o

Z
3

A

[\S]

O

RT "~ A8
R3
TFA o 3 o
— =N R6
W R7

F4

Using tert-butyldiphenylisilyl chloride and imidazole as base in
dimethylformamide, the compound E-2 is reacted, worked up and then
reacted with osmium tetroxide and sodium periodate in diethyl ether. The
resulting compound is reacted with tert-butyl triphenylphosphoranylidene-
acetate and n-butyllithium in a Wittig reaction and then hydrogenated with
hydrogen over palladium/carbon to give compound F-1.

At 0°C, the compound F-1 is deprotonated using lithium diisopropylamide in
tetrahydrofuran and reacted with an alkyl iodide of the formula R6-I, where
R6 is as defined above. The resulting compound is then deprotonated
using lithium diisopropyiamide in tetrahydrofuran at 0°C and reacted with
an alkyl iodide of the formula R7-1 where R7 is as defined above to give the
compound F-2.
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For deprotection, the compound F-2 is reacted with tetrabutylammonium
fluoride in tetrahydrofuran. The resuiting alcohol is then reacted with
sodium hydride and the compound A-6 in dimethylformamide to give
compound F-3.

The tert- butyl ester is cieaved by stirring compound F-3 fora number of
hours in trifluoroacetic ac;d glvmg the compound F-4.

Examples 85 to 92 were synthesized according to this process.

Process G:

R6
R N’k\ﬂro“Rs
0s04 R
NalO4 0)\\\{\0 o /%/\ .
/N — —
_ 0% G-1 N N

W= W= R7 o

&__ R2 &__ R2 R6 “R8
R1 (o o]
R12-Cl
or )Y\ )ﬁ/\

— =

R12 LiOH o
—_— N e "\

N
W R7 W R7
0
%& Rej\]’ “R8 &Rz R6 ©
0

()o (o 0

-

R1

10

15

Using an amino acid ester of the formula G-1 in which R6, R7 and R8 are

- as defined above in the presence of a borohydride reagent (for example
sodium triacetoxyborohydride), the compound E-4 is converted into
compound G-2.

Using a chloride R12-Cl in which R12 is as defined above, compound G-2
is converted into compound G-3 (R12 may also be isocyanate or
isothiocyanate). Compound G-3 is then hydrolyzed with LiOH to give
compound G-4.
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Process H:

This process is used for the synthesis of building blocks A-6 and B-2 in
- which R1, R2, W and R3 are as defined above.

NaNO2 Hz/PPd
R3Mo/\' T RS YT 0T R3 07
N N HCI
]
H-1 H-2 H-3
COCI IR3 ’g\/(
E(/ j/lj\ CO,Et POCI3 j./l\ L|A1H4
R1 —— R1<E(\/
H‘4 /( )O ()0
R2
H-5
R3 R3
2\ 12, PPh3, ImH O,\&\
W\(/% R Wt
rff X N0 R '
. /( )o /( )o
R2
H-7 | A6
(COCI)2, DMSO,
NEL3, CHz2CI2
R3
Ww/ﬁj
——
N NN
rt-f- o
=)
R2
5 B-2

Using sodium nitrite and hydrochloric acid, the ester H-1 in which R3 is as
defined above is converted into oxime H-2 which is reduced by
hydrogenation with hydrogen over palladium/carbon to give amine H-3.

10 Using acid chlorides of the formula H-4 in which R1, W and R2 are as
' defined above and base (for example triethylamine}, the compound H-3 is
converted into compound H-5. '

By heating in phosphoryl chloride, the compound H-5 is converted into
compound H-6.




00000O0O~-CNNNNNNNNNN N UUUUUUUUUUU

S UUUUULUDLDLU. WU M m m CO m

10

15

20

52

The ester H-6 is reduced with lithium aluminum hydride in diethyl ether to
give alcohol H-7. This is converted into the iodide A-6 using iodine,
imidazole (ImH) and triphenylphosphine.

Alternatively, the compound H-7 is oxidized using oxaly! chloride, dimethyl
sulfoxide and triethylamine in dichloromethane at -78°C fo give
aldehydeB1. ST T T

Process J:

This process is used for synthesizing the building block A-6 in which R1,
R2, W and R3 are as defined above.

R3 R3

o]
W_ _CHO 0’\&_‘ o}
N HC POC
\J\JLR?’ S O [ VR o R :gﬂ
R1‘E > N
(

N
o\ 0. R2 < b R1~EV
_ Jo R2 {), "Rz
J-1 J-2 J-3 J4
R3
Nai 0
acetone \
Vv I
—— = N :
R1{ +4R2
()
A6 .

In ethanol and using hydrogen chloride, the compound J-1 is reacted with
the aldehyde J-2 in which R1, R2, W and R3 are as defined above, to give
the compound J-3.

The compound J-3 is heated to the boil in phosphoryt chioride, giving the
compound J-4. This is heated to the boil with sodium iodide in acetone.
This gives the compound A-8.

The abbreviations used denote:

Ac Acetyi

Bn Benzy|

cl



=8

o 3
=
-
8

iBu
{Bu
BulLi

Bz

TLC
- DCI

DCM
DMAP
DMF
DMSO
EA-
EDC
Ei

- eq
ESI
Et

sat.

HATU

HOBt

HPLC
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Isobutyl
tert-Butyl

n-Butyllithium

" Benzoyl

Cyclohexyl

Thin-layer chromatography
Direct chemical ionization (in MS)
Dichloromethane

4-N,N-Dimethylaminopyridine

N,N-Dimethylformamide

Dimethyl suifoxide

Ethyl acetate
N’-(3-Dimethylaminopropyl)-N-ethylcarbodiimide x HCI
Electron impact ionization (in MS)

Equivalent

Electrospray ionization (in MS)

Ethyl

Saturated

Hour

O-(7-Azabenzotriazol-1-yl)-N,N,N’,N’-tetramethyluronium
hexafluorophosphate :

1-Hydroxy-1 H-benzotriazole x H,O

High pressure, high performance liquid chromatography
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LC-MS

Me

MS

MsCl

NMR

Pd/C

iPr

nPr

Rf

RT

TBAF

TBAI

TBDPSCI

TBDMSCI
CTHE -

Tr

It is possible to prepare other compounds by the processes mentioned

.above.
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Liquid chromatography-coupied mass spectroscopy

Methyl

Mass spectroscopy

" Methanesulfonyl chioride

U EE ,

Nuclear magnetic resonance spectroscopy

Palladium on carbon
isopropyl

n-Propyl

Retention time (in TLC)

Room temperature
Tetrabutylammonium fluoride
Tetrabutylammonium iodide
tert-Butyldiphenylsilyl chloride

tert-Butyldimethylsilyi chloride

- Tetrahydrofuran

Trityl
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Building block synthesis according to process H:

O Q

o o o o
NaNO2 H2IPd '
o™ o o™
S oM N HCl

LiAlH4

42.4 g of ethyl 4-methyl-3-oxopentanoate are dissolved in 100 m! of glacial
acetic acid, and 21 g of sodium nitrite, dissolved in 100 ml of water, are

___a_dded at 5°C. Over a period of one hour, the mixture is allowed to warm to

room temperature, 100 mi of water are added and the mixture is stirred at
room temperature for another hour. The mixture is extracted three times
with in each case 150 ml of methyl tert-butyl ether, 200 m! of water are
added to the combined organic phases and the mixture is neutralized by
addition of solid NaHCO3. The organic phase is removed, washed with

- saturated NaCl solution and dried over MgS04, and the solvent is removed

under reduced pressure. This gives 46 g of ethyl 2-hydroxyimino-4-methyl-
3-oxopentanoate as an oil. CBH13NO4 (187.20), MS (ES!) = 188 (M+H"). |
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Ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloride

5 10 g of HCI are introduced into 200 ml of ethanol. 46 g of ethyl 2-hydroxy-
imino-4-methyl-3-oxopentanoate are dissolved in this mixture, 5 g of Pd
(10% on carbon) are added and the mixture is stirred under atmosphere of
hydrogen (5 bar) for 8 hours. The reaction mixture is filtered through Celite
and the solvent is removed under reduced pressure. This gives 45 g of

10 ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloride as a white solid.
C8H15NO3*HCI (209.5), MS(ESI) = 188 (M+H*).

Ethyl 4-methyl-2-(4-methylbenzoylamino)-3-oxopentanoate

o 0 o o

o~ coct
0 ¥ g WJ\ 0/\
N

HCI

15

10 g of ethyl 2-amino-4-methyl-3-oxopentanoate hydrochloride and 7.4 g of
4-methylbenzoy! chloride are dissolved in 250 ml of dichloromethane, and
13.3 mi of triethylamine are slowly added dropwise at 0°C. The mixture is
20  stirred at room temperature for one hour and then washed with water, the
organic phase is separated off and dried over MgS04 and the solvent is
then removed under reduced pressure. This gives 13 g of ethyl 4-methyl-
2-(4-methylbenzoylaminc)-3-oxopentanoate as an oil.
C16H21NO4 (291.35), MS(ESI) = 292 (M+H").
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- Ethyl 5-isopropyl-2-p-tolyloxazole-4-carboxylate

5 13 g of ethyl 4-methyl-2-(4-methylbenzoylamino)-3-oxopentanoate in 80 mi
of phosphorus oxychloride are heated to the boil under reflux for 2 h. The
phosphorus oxychloride is removed under reduced pressure and the
resulting residue is dissolved in 200 ml of dichloromethane, washed three
times with saturated NaHCO3 solution and dried over MgS04, and the -

10 solvent is then removed under reduced pressure. This gives 11 g of ethyl
5-isopropyl-2-p-tolyloxazole-4-carboxylate as a brownish sold. C16H19NO3
(273.33), MS(ESI) = 292 (M+H"}, Rf(n-heptane:ethyl acetate) = 2:1) = 0.43.

(5-1sopropyl-2-p-tolyloxazol-4-yl)methanol
15

11 g of ethyl 5-isopropyl-2-p-tolyloxazole-4-carboxylate are dissolved in
100 ml of tetrahydrofuran, and 40 ml of a 1 molar solution of lithium

20 aluminum hydride in tetrahydrofuran are added at 0°C. After 30 min, 1N of
HCI are added to the reaction mixture, and the mixture is extracted five
times with ethyl acetate. The combined organic phases are dried over
MgSO04 and the solvent is then removed under reduced pressure. The
residue is purified on silica gel using the mobile phase n-heptane:ethyl

25 acetate = 6:1 => 1:1. This gives 4.3 g of (5-isopropyl-2-p-tolyloxazol-
4-yl)methanol as a light-yellow solid.
C14H17NO2 (231.30), MS(ESI) = 232 (M+H’), Rf(n-heptane:ethyl
acetate) = 1:1) = 0.17. -
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O O &) m C CMCY) uj 41 Processes The
conpounds of the fornmula | according to the invention
can. be obtained according to the reaction schenes

bel ow. Process A1 Al 2. proggction of LiAlH4 the OH
group SGI a CoZMe SG O \~OH 1. NaOwe NaCH SG 4 O A-4

HRYI 64 dmethigh5s fopropyl-2-p-tolyloxazole

500 mg of (5-isopropyl-2-p-tolyloxazol-4-yl)methanol, together with 690 mg
of triphenylphosphine and 600 mg of imidazole, are dissolved in 20 ml of
toluene. 715 mg of iodine are added, and the mixture is stirred at room
temperature for 1 hour. 10 ml of saturated sodium carbonate solution and
500 mg of iodine are then added. After 10 minutes, the organic phase is
separated off, washed twice with saturated Na2S203 solution and dried
over MgS04, and the solvents are then removed under reduced pressure.
The residue is purified on sifica gel using the mobile phase n-heptane:ethyl
acetate = 10:1. This gives 400 mg of 4-iodomethyl-5-isopropyl-2-p-tolyl-
oxazole as a white solid. C14H16INO (341.19), MS(ESI): 342 (M+H™),
Rf(n-heptane:ethyl acetate = 1:1) = 0.75.

Analogously to the building biock synthesis according to process K, ethyl
2-amino-4-methyl-3-oxopentanoate hydrochloride and 3-methoxybenzoyl
chloride gave 4-iodomethyi-2-(3-methoxyphenyl)-5-isopropyloxazole.

20

25

C14H16INO2 (357.19), MS(ESI): 358 (M+H"), Rf(n-heptane:ethyl acetate =
1:1) = 0.60. ' ' '

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
2-p-tolyloxazole, ethyl 4,4,4-triflucro-3-oxobutyrate and 3-methoxybenzoyl
chloride gave 4-iodomethyl-2-(3-methoxyphenyl)-5-trifluoromethyloxazole.
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‘.n_tetrahydrofuran, reas

NaH, DM R3 R6 R7 A7 RI OH TFA The conpound A-1 is
reacted in an al cohol R-80H The resulting product is
protected on the secondary hydroxyl group (for exanple
by stirring with 10 TBDPSCI ggd im dazole in DVF at
roomtenpearture), giving the conpound A-2, where RS
has the neani ng descri bed above. A-2 is, in an

et hereal solvent and using I|th|un1alun1nun1hydr|de
reduced to give conmpound A-3. npound A-3 is reacted
in a two-phase system of tol uene d 50% strength
sodi um hydr oxi de solution at 10@ with tert-butyl 15
bronpacetate and tetrabutyl any um hydrogensul fate to
give conmpound A-4. A-2 A A, \R6-1 2. optionally
LDA, R7-1 3. deprotect h 0 42 Conmpound A-4 is,

e Wth lithium .

di i sopropyl am de and an fal kyl iodide of the fornula
R6-1, where R6 has the gganing

C12H9F3INO2 (383.11), MS(ESI): 384 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyl-
2-p-tolyloxazole, ethyl 4,4 4-triflucro-3-oxobutyrate and 3-trifluoromethyl-
benzoyi chloride gave 4- |odomethy|-2-(3 trifluoromethylphenyl)-5-trifluoro-
methyloxazole

C12H6F6INO (421.08), MS(ESI): 422 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-isopropyi-
2-p-tolyloxazole, ethyl 4,4 4-trifluoro-3-oxobutyrate and 4-methylbenzoyl
chloride gave 4-iodomethyl-5-trifluoromethyl-2-p-tolyloxazole.
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descri bed above. In sonme exanples, the conpound
obtained in this manner is, in tetrahydrofuran,
reacted with [ithiumdiisopropylan de and a 5 further
al kyl iodide of the fornula Bg-1, where R7 has the
meani ng descri bed above. The protective group is
removed, giving the corrpound of the fornula A-5.
Co ound. A-5 is, in neth tert-bytyl ether or
SHOT HINCHEIA7erk1), Mk r@@a (Mttb)-conpound A-7 using
SOdI um hydr| de and the conpound A-6 10 (see process A)
N&EWEC’ § t he neani ngs descri bed
'"$H£'°ﬁ!‘&éfﬂ&'%e%48?°|°9r NG YORFAGESE'f | uor oaceti ¢
acid or HCl/di oxane for a nunber of hours. This
yi el ds the conpound of the fornula A-8. According-+q
this process, is p035| bl.e to synthesize exanp /es S
t051 63A—2R3R1 WB-3 1 -4- R2 B-8 " [k

Hoome o

N
Vo
0
POCI3 0 N Nal, acetone O \
o e
~ =N

4-Methyl-5-phenyi-2-p-tolyloxazole 3-oxide

0
CHO ch 9™\
Noo S
N
i
o)

12.5 g of 1-phenyl-1,2-propanedione-2-oxime and 10 mi of p-tolualdehyde

are added to 50 ml of glacial acetic acid, and HCI gas is introduced for

30 minutes, with ice-cooling. The product is precipitated as the

hydrochloride by addition of methyl tert-butyl ether and filtered off with

suction, and the precipitate is washed with methyl tert-butyl ether. The
~ precipitate is suspended in water and the pH is made alkaline using

ammonia. The mixture is extracted three times with in each case 200 ml of

dichloromethane, the combined organic phases are dried over MgS04 and
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Rl (). RR B4 R KHR3 1 R\ MOCH- -~ EEO-OR3 OS
HO ~OB-7 TFA H202 GaS R6 R7 HO' -O WR2 Rl Conpound
A-2 where SG = tert-butyldinmethylsilyl is., in
acetonitrile and at roomtegperature, converted into
conmpound B-2 using bismuth tribromde, triethylsilane

afndé @lmﬁg@g@ @indvied Jrfafewégtéc%d]%dgasau%i/ FhisRfived8.4 §\of
D e D o AR A R le eI A5 B TG il i fH15NO2

d(:ﬁ‘;h&d) MS(ESIor 266+t conpound B-2 is reduced to
gi ve conpound B-3. Conpound B-3 is reacted at room

erature with triphenyl phosphine and iodine in
J:adn@rmeihglr@-ehenyl 2-p-tolyloxazole

E POCI3
O %
\N \
N ol

\ .
O

6.4 g of 4-methyl-5-phenyl-2-p-tolyloxazole 3-oxide are dissolved in 50 ml
of chloroform, 2.4 ml of phosphorus oxychloride are added and the mixture
is, under reflux, heated at the boil for 30 minutes. The reaction mixture is
cooled to 0°C, the pH is made slightly alkaline using ammonia and the
mixture is extracted three times with in each case 100 ml of ethyl acetate.
The combined organic phases are washed with water and dried over
MgSO04, and the solvent then removed under reduced pressure. This gives
5.4 g of 4-chloromethyi-5-phenyl-2-p-tolyloxazole as a yellow solid.
C17H14CINO (283.76), MS(ESI) = 284 (M+H"), Rf(n-heptane:ethyl acetate)

S =7:1)=0.41

4-Iodomethyl—S-phenyi-2—p-toly!oxazo!e

O\ 0\

Together with 3 g of sodium iodide, 1.8 g of 4-chloromethyl-5-phenyi-
2-p-tolyloxazole are, in 150 mi of acetone, heated at the boil under reflux
for 2 hours. After cooling of the reaction mixture, 300 mi of methyl tert-butyl
ether are added, the mixture is washed three times with saturated
Na25203 solution and dried over MgSO4 and the solvents are then
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conmpound B-4. Using the conmpound of the fornmula B-5
where R6 and R7 have the neanings descri bed above,
the conpound B-4 is converted into conmpound B-6. The
ester is hydrolyzed by stirrgmg conpound B-6 in a

m xture of nethanol and concentrated aqueous potassium

hwﬂﬁ@mdi@ndéwbuﬂthp@sshfé mhwgiwgi POX§ @ 4Libdomethyl-

THE/ et noI te q. }f‘ ours. 10 Thi's
gPPESTY pc@%? IeBas]a ﬂﬁ ¥%’f@”§9 les, the conpound

BC‘J?HQ4B&®({B?@B1)3N$CEB®T:H@NGHU[e usi ng one

equi val ent of hydrogen peroxide in trifluoroacetic

acid to give the c;ongound of the fornmula B-8 in which
RAnalrgousty to ke byildirgl birekieynthesireof Aindomeibyldepbenyed

apOVRiyldazot, Sl%'f?ery Q@gﬁﬁ)raﬁéa?or@mm ahd fod |saldehyde |

oxi di zed at. room t wth _three equlval ents
oQa‘fﬁ/ﬂn‘%%ﬂe‘}B‘&’%)@ﬂ%emﬁxYl?hQﬂYdo? -phenylpgazpled to give
the conmpound of the formula B-9 in which RL, R2, R3,
R6, Wand R7 have the neanings scri bed above '
According to this process, it | ssible to

synt hesi ze exanples 52 to 71. Rl G5 Rl CG6 The
conmpound B-3 (see process B) is/oxidized at -78C with
oxalyl 5 chloride, triethyldping and di methyl

sul foxi de i n dichl oronethane grve al dehyde C 1.
Thi s compound is, usi .@ tri dcet oxybor ohydri de
and :

C17H14INO2 (391.21), MS(ESI): 392 (M+H™).
Analogously to the buildihg biock synthesis of 4-iodomethyl-5-phenyl-

2-p-tolyloxazole, 1-ethyl-1,2-propanedione-2-oxime and m-anisaldehyde
gave 4-iodomethyl-5-ethyl-2-(3-methoxyphenyl)oxazole.

C13H14INO2 (343.17), MS(ESI): 344 (M+H"). |

~ Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-

2-p-tolyloxazole, 1-ethyl-1,2-propanedione-2-oxime and p-tolualdehyde

gave 4-iodomethyl-5-ethyl-2-p-tolylazole.
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the conpound of the formula C-2 where R6 and R7 have

t he nmeani ngs descri bed above, converted into conpound
C- 3. Conpound C-3 is converted into conpound C- 4 by
stirring in trifluoroaceticg3l0 acid fora nunber of
hours. In sonme exanples, the conpound C-3 is reacted
with acyl chlorides, sulfonyl c i des or
chloroformc esters of the formufa R9-Cl where RO has
the meani ng described above i i dW\chl or omet hane in the
presence of pyridine to.giveM C ound C-5. 46 By
stirring in trifluoroack aci & for 1a nunber of

hours, the conmpound C s} converted into conpound
C-6. According to this process, it is possible to

synt hesi ze exanples 72 to 78. Process D. 1. protection

el sk bl e

Analogously to the building block synthesis of 4-iodomethyi-5-phenyl-
2-p-tolyloxazole, 1-cyclohexyl-1,2-propanedione-2-oxime and m-anis-
aldehyde gave 4-iodomethyl-5-cyclohexyl-2-(3-methoxyphenyi)oxazole.

C17H20INQO2 (397.26), MS(ESI): 398 (M+H™).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyi-
2-p-tolyloxazole, 1-cyclohexyl-1 .2-propanedione-2-oxime and p-tolu-
aldehyde gave 4-iodomethyl-5-cyclohexyi-2-p-tolyloxazole. |

C17H20INO (381.26), MS(ESI): 382 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
-p-tolyloxazole diacetylmonoxime and p-tolualdehyde gave 4- |odomethyi-
5- methyl—2— ~tolyloxazole.
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()o R1 D4 D6 TPAR3 D5 Rl R2 D7 The conpound D1

is protected on the hydroxyl group with a suitable
protective group, for exanple with the nmethoxynethyl
protective group. The 47 carBagxyl group is then
converted with Iithium alum num hydride in diethyl
ether into conpound D-2. This conpound is reacted with
tert-butyl bronpacetate and be Kabut yl ammoni um

hydr ogensul fate in a two-phasé 3yst em of tol uenel50%
strength aqueous sodi um.k cRege” sohution to give
conpound D-3. Conpound [P eprotetted (using, for
exanpl e, concentrated ochloric acid in
tetrahydrofuran in tHe case of the nethoxynet hyl
.protective group) and then converted with

b P 1 s

deprotonated at OC using |ithiumdiisopropylamde in

Al R e S B R e e
aBavolylmkezalesdiacetynenmimerand m-adimidetmm%g%m?tim-at
0

A R I TR SO IBIARERILT the formul a Ro- .
where R7 has the neaning

C12H12INO2 (329.14), MS(ESI): 330 (M+H").
Analogously to the building block synthesis of 4-icdomethyl-5-phenyl-

2-p-tolyloxazole, diacetylmonoxime and 3-bromobenzaldehyde gave
2-(3-bromophenyl)-4-iodomethyl-5-methyloxazole.

Br

C11H9BrINO (377.01/379.01), MS(ESI): 378/380 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and 3-triflucromethylbenzaldehyde
gave 4-iodomethyl-5-methyl-2-(3-trifluoromethylphenyl)oxazole.
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~conpound E-2.This is e

10 descri bed above, to give the conpound D-5. Conpound

D-5is reacted with bismuth tribromde, triethylsilane

and the conmpound B-1 (see process B) in acetonitrile

at roomtenperature or - aftgy renoval of the silyl

protective group using TBAF in THE - with potassium

6 (see process A to

{rring in

d D6 is converted

rocgss, it is possible
48| Process E: 0s04

tert-butoxi de and the conpound
gi ve the 15 conpound D-6. By.s
trifluoroacetic acid, the coypo

into conpound D-7. Using
to synthesize exanpl ~®:

Nal04 E-6 R3 R3 Rl1l1~ E-4 R3 H2/Pd E-7 N R6 R2
E-8 Using diisobutylal uhynum hydride and isopropanol
in diethyl ether, the cponpound E-1 is reduced to give

acted with.the - ‘
F

C12H9F3INO (367.11), MS(ESI): 368 (M+H").

Analogously to the building block synthesis of 4-iodomethyl-5-phenyi-
2-p-tolyloxazole, diacetylmonoxime and 4-fluorobenzaldehyde gave
2-(4-fluorophenyl)-4-iodomethyl-5-methyloxazole.

CH11HSFINC (317.10), MS(ESI): 318 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and 4-methoxybenzaldehyde gave
4-iodomethyl-2-(4-methoxyphenyl)-5-methyloxazole.

C12H12INO2 (329.14), MS(ESI): 330 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and 4-trifluoromethylbenzaldehyde
gave 4-iodomethyl-5-methyl-2-(4-trifluoromethylphenyi)oxazole.




conpound of the fornmula A-6 and sodi um hydride in

di methyl formam de to give conpound E-3. Using osm um
tetroxi de and sodi um peri odate in diethyl ether,
conmpound E-3 is converted ingg al dehyde E-4. In a

Hor ner - Enmons 10 Wadsworth reaction, using a triethyl
phosphonoacetate of the formula E-5 in which R6 is as
defi ned above, this conpound is copverted into
conmpound E-6. Using hydrogen, the/conpound E-6 is

hydr ogenat ed over pal | adi um cafh to gi ve conpound
E-7, and the ester is then.hyd using lithium 15

hydroxi de to give the_acjjd BYS. Accpording to this
ynt hesi ze exanples 81 to

process, it is possifhhe
84. Process F: 1. TBDPS 7?7 004 / Nal04 E-2 1. LDA
H21Pd 2. LDA, R7-1 Rl F-2 TFA.

.R6-!.3.. Ph3P"CO2t Bu -
F-4 F-3 5 Using tert-butyl di phenylsilyl chloride and
i m dazol e as base in

C12H9F3INO (367.11), MS(ESI): 368 (M+H+).

5 ‘
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and m-tolualdehyde gave 4-iodomethyl-
9-methyl-2-m-tolyloxazole.
P
Sy
N l
10

C12H12INO (313.14), MS(ESI): 314 (M+H+).

.. Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
15  2-p-tolyloxazole, diacetylmonoxime and benzaldehyde gave 4-chloro-
methyl-5-methyl-2-phenyloxazole.

O\\

N cl

20 C11H10CINO (299.15), MS(ESI): 300 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2—p—_to|quxazo!e, diacetylmonoxime and p-phenylbenzaldehyde gave
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di met hyl f ormam de, the conpound E-2 is reacted, worked
up and then reacted with osmumtetroxide and sodi um
periodate in diethyl ether. The resulting conpound is
reacted with tert-butyl tripkenyl phosphoranylidene-
acetate. and n-butyllithiumin a Wttig reaction and

t A8Hd SMEHYDS ISR Mipt n over

pal | adi unt car bonglt%wpgl?]\eégrc]:%wrsrgéo% F-1. At 0C, the
conmpound-F-1 is deprotonated using lithium

dii sopropylam de in tetrahydrofuran and reacted with
an al kyl iodide of the fornul a , Where R6 is as

ide in

tetrahydrofuran at 0OC ang 115 an al kyl
..l.odi.de .of the fornmula R7 ere R7.i.s.as defined.
above to give the~C88 -2. 50 For deprotection,

t he compound F-2 gacted with tetrabutyl anmoni um
fluoride in tetrahydegoefuran. The resulting al cohol is
then reacted with sodium hydride and the conpound A-6
i G@1aHABING (305 Bd)iMB(ES).greéM+d¢brypound F-3. 5 The
tert-butyl ester is cleaved by stirring conpound F-3
for a nunber of hours in trifluoroacetic acid, giving
t fealogapetel the: huildnghieck systhesis of4-iaslomelhyithebeayd
I¥hZoR, didcetyiRheRPe Bhe 2effluSfontetRxy¥ttehyde

R12-Cl . 2 ,
gaveqt-loc?c{m%yi-gsmethyl-2-(3-triﬂuoromethoxyphenyi)oxazo!e.

F )
g
F
C12HOF3INO2 (383.11), MS(ESI): 384 (M+H+).
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-

2-p-tolyloxazole, diacetylmonoxime and 5-methyifuran-2-carbaldehyde
gave 4-iodomethyl-5-methyl-2-(5-methylfuran-2-yl)oxazole.

C10H10INO2 (303.11), MS(ESH): 304 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, diacetylmonoxime and thiophene-2-carbaldehyde gave
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" LiOHto give conpound G 4.

G310 R 0OG1LIOH'RB-RB G2 G4 R7T R6 Using an
amno acid ester of the fornula G1 in which R6, R7
and R8 are as defined above in the presence of a

bor ohydri de reagent (for ex l e sodium

tri acet oxyborohydride), the conmpound E-4 is converted
[ OFRETR |deR12CIinV\,hich
41‘2621 S asﬂéa;ﬁﬁﬁ %%Ig?/%ﬁémgr?g%un ® is converted
into conpound. G 3 (R12 may al so be |socyanate or

i sot hi ocyanate). Conmpound G 3 ig then hydrolyzed with
51 Process H This

of buil ding bl ocks
R3 are as defined

process is used for the syntjhe
A-6 and B-2 in which F8; N~
above. R310 1--1| \ I

CI9HBINOS (305.14), MS(ESI): 306 (M+H+).
Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-

2-p-tolyloxazole, diacetylmonoxime and 4-isopropylbenzaldehyde gave
4-iodomethyl-2-(4-isopropylphenyl)-5-methyloxazole.

C14H16INO (341.19), MS(ESI): 342 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, pentane-2,3-dione-2-oxime and 3-triflucromethyl-

. benzaidehyde gave 5-ethyl-4-iodomethyi-2-(3-trifluoromethylphenyl)- . -

oxazole.

C13H11F3INO (381.14), MS(ESI):382 (M+H+).



0O0OH1IR R ,~wcocl RLH4 R RBH2H3 R3OR3
o NIt, COREt POCI3 R1 H5 12, PPh3, InHR2 H6 R3 R1
(CaCl)2, DVsO, NEt3, CH2CI2 R3 5

69

Analogously to the buiiding block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, pentane-2,3-dione-2-oxime and naphthalene-
2-carbaldehyde gave 5-ethyl-4-iodomethyl-2-naphthalen-2-yloxazole.

C16H14INO (363.20), MS(ESI):364 (M+H+).

Analogously to the building block synthesis of 4-iodomethyl-5-phenyi-
10  2-p-tolyloxazole, butane-2,3-dione-2-oxime and naphthalene-
2-carbaldehyde gave 5-methyl-4-iodomethyl-2-naphthalen-2-yloxazole.

15 . C15H12INO (349.20), MS(ESI):350 (M+H+).

Anaiogo-usly to the building block synthesis of 4-iodomethyl-5-phenyl-
2-p-tolyloxazole, pentane-2,3-dione-2-oxime and 4-isopropylbenzaldehyde
gave 5-ethyl-4-iodomethyl-2-(4-isopropylphenyl)oxazole.

20




%

R2 B-2 ( )a R2 A-6 LiAIH4 Using sodiumnitrite and

hydrochloric acid, the ester H1 in which R3 is as
defi ned above is converted into oxime H2 which is
reduced by hydrogenation mﬁ§5 hydr ogen over

pal | adi unf carbon to give amne H 3. 10 Using acid

c ' f . ' ich Rl, Wand R2 are
agygﬁgﬁ?ﬁggﬁggggg’gﬁﬁﬁggggﬁ%.dg{ﬁﬂanple
triethylamne), the conpound H3 is converted into

CoomAtish © th6 g dRek %ﬁ@ﬁﬁ’%@“ﬁ*’%ﬁ%ﬂfg‘-gﬁ’é‘ggﬁ
R roNEE 7 e, DRERMGR PR S MG HYRER S P dave
ddeibtginettyihsrmethyl-gH@-dinssthokypdthehyl)bRaoles convert ed
into the iodide A-6 using iodine, imdazole (InH and

~triphenyl phosphine. Alternatively, the conpound H 7 is.

oxi di zed using oxalyl chloride, dinethyl 5 sulfoxide
and triethyl agyre i n dichloronethane at -78C to give
s J. This process is used for

e ing block A-6 in which RL, R2,
e as defindd above. 10 0

C13H14INO3 (358.17), MS(ESI): 360 (M+H+).

10 All substances described below have the cis-configuration on the cyclohex-

1,3-ylene.




CHOHC R3 + RI-( j Oo~R2 R1 J-1 Nal acetone
-2 J-3RBA6. RBRPOCI3 R R3 In ethanol and
ng hydrogen chloride, the conmpound J-1 is reacted
h the aldehyde J-2 in whizgh Rl, R2, Wand R3 are
as defined above, to give 15 the conpound J-3. The
c@Ewmple 9-3 is heated to the boil in phosphoryl

R PTETE VR G o e sy S her M G o
t pentanmpoanid: A-6. 20 The abbrevi ati ons used denote. Ac
Acetyl Bn Benzyl tBu BuLi Cy ,

1. NaOMe
— OH
9]

O COZMB Br
~

0 0
cisfracemate cisfracemate cisfracemate O

" 1.LDA, Pri o
O\/ (2. HOLTHF Q\/
o M. o
el

cisfracemate

A

O
cis/diastereomer mixture

et oV O\/ ﬁ(/ B

é cis/diastereomer mixture

/O\/ I |
TFA Oﬁ);—;

cis/diastereomer mixture
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TLC tert-Butyl n-Butyllithium Benzoyl Cycl ohexyl

Thi n-1 ayer chromatography DCl Direct cheni cal

. ionization (in M5) DCM D chloronmethane DVAP

4-N, N- Di net hyl am nopyri di ne N, N- Di et hyl f or mam de
DVSO Di net hyl sul f oxi de EA Et hyl acetate

N t @{amél m de x HC
EMééﬁSgc[:agﬁnh?értrpa t onﬂ?b%l on (1n %Eg UI val ent ESI

El ectrospray ionization (in M5) Et Et hyI sat.
Sat ed 1hN|e@MeHATU

cisfracemate cisfracemate

15 g of 6-oxabicyclo]3.2.1]octan-7-one are dissolved in 150 ml of methanol,
13 g of sodium methoxide are added and the mixture is stirred at room
temperature for 2 h. 13.7 ml of glacial acetic acid are then added, and most
of the solvent is distilled off under reduced pressure. The residue is taken
up in water and extracted three times with in each case 100 ml of ethyl
acetate. The organic phases are dried over MgS0O4 and then concentrated
under reduced pressure. This gives 18.8 g of the methyl ester as a
colorless oil. This is dissolved in 150 mi of dichloromethane, 19.2 g of
methoxymethyl chioride and 23.2 g of diisopropylethylamine are added and
the mixture is stirred at room temperature for 15 h. 250 ml of saturated
NH4CI solution and 200 ml of water are added to the solution, and the
organic phase is separated off. The agueous phase is extracted with
dichloromethane and the combined organic phases are dried over
magnesium sulfate and concentrated. This gives 22.2 g of methyl

cis-3- (methoxymethoxy)cyclohexanecarboxylate as a yellow oil. C10H1804

--(202), MS(ESI): 203 (MH").

cis-(3-Methoxymethoxycyclohexyl)methanot:

LIAIH,
—_— OH
e} CO.Me O

~ 2 o

0 O

cislracemate : cisfracemate

9.0 g of methyl cis-3-methoxymethoxycyclohexanecarboxylate are

dissolved in 280 mi of diethyl ether, 2.2 g of LiAlH4 are added and the
mixture is stirred at room temperature. After 4 h, at 0°C, 10 mi of ethyl
acetate and then 15 ml of 10N NaOH are added dropwise. The suspension
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54 LC-MS Liquid chromat ography-coupl ed nmass
spectroscopy M Methyl M5 Mass spectroscopy MsCl
Met hanesul fonyl chl ori de NVR Nucl ear nagnetic
resonance spectroscopy Pd/ al | adi um on carbon iPr
| sopropyl nPr n-Propyl R Retention tine (in TLC)

T LA ST B BIATCAR e
Bia fillsate,ip cﬁoﬁﬁ@'htﬁit@ﬂl givinghi 819 efecisTimattmpxymethoxycyclo-
t ResylfRréthhabas Axbfirkt orthtorde3THiz4), %s@m?rp@@m’).

Trityl It is possible to prepare other conpounds
the processes nentioned above. 55 Buil ding bl ock

sient-Betyl cisBanettioxgmicthanyegelshexyimbidg)ddetatet Al H4 5

Et hyl 2- hydr oxyi m no- 4- net hyl - 3- oxopent anoat e

o O\/OH E O\/O\)J\ /k

) 7

o o)

. O
cis/racemate : / cis/racemate

1.0 g of (cis-3-methoxymethoxycyclohexyl)methanol and 3.3 g of tert-
butylbromoacetate are dissolved in 30 ml of toluene, and 0.50 g of
tetrabutylammonium hydrogensulfate is added. The suspension is cooled
to 10°C. 10 ml of 50% strength NaOH are added to the suspension. The
mixture is allowed to warm to room temperature, and after 3 h the aqueous
phase is removed and extracted with methyl tert-butyl ether. The combined
organic phases are dried over MgS04 and concentrated. Flash column
chromatography on silica gel (heptane/ethyl acetate 10/1 -> 2/1) gives
1.10 g of tert-butyl (cis-3-methoxymethoxycyclohexylmethoxy)acetate as a
colorless oil. C15H2805 (288), LCMS(ESI): 306 (M™+H20).

tert-Butyl 2-(cis-3-hydroxycyclohexylmethoxy)pentanoate:
/O\/ 1. LDA, Prl /O\/ o
2. HCI, THF
°\)L AT e ﬁjv

cisfracemate - cls/diastereomer mixiure

200 mg of tert-butyi (cis-3-methoxymethoxycyclohexylmethoxy)acetate are
dissolved in 5 ml of abs. tetrahydrofuran and cooled to -78°C (dry
ice/acetone bath). 0.7 ml of a 2M lithium diisopropylamide solution in
tetrahydrofuran/hexane is then added dropwise. The solution is initially
stirred at -78°C and then warmed to 0°C (ice bath) and stirred at this



0O 0 NaNO2 42.4 g of ethyl 4-nethyl-3-oxopentanoate are
dissolved in 100 mM of glacial 10 acetic acid, and 21
g of sodiumnitrite, dissolved in 100 nl of water, are
added at 5C. Over a period OZ one hour, the mxture is
allowed to warmto roomtenp ?ature, 100 M of water

£ i i BE 20 Wit bild ot froBld 16638 1f 2 ol SERkrapyarpucan
t Rreethen added, andiihe sokuion is atieed 800TE fwrfa fusthiep 2.5 h. 15 mi
t of b sairdte CARAToniWA B ricef solgdd ar%{é?dd]e'%i, afdere Pg?é&e e

conbi ned ani ¢ phases and the mxture I's neut Ize
byoPHT G AUashiS RhassHBextragtee Valryatiy] STEBEN sther.
r #he\cethbined baghnit phasawérer dricrio P Mg SOUErdEoRBirated

O B LT AR RS TR H
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2 tatrahydrofurdam @- 3 mief bghe. HCOs Godet amadhe mistuas is)"aifrred at
7 ), = 188. ), E

radn Khpbrdine’ Bt 1830 ThE e IS Byl wifksahdhgny

oferHovtyhether ftheddhased are sepaatedrand theeadegnils, phtseds of

iy Y :

qoagied it @iy \en ggaffs@%%%?o@é%%@f@% AeSEe oy

aP@shesiath-sriuaked Nall selitios, dligd ovar Maden anderjaeatrated.

oThishyide 480 n?}gﬁobl@ﬁ}h %liE?IZ—@ciélGLlﬁ rgf@c{dﬁ@ﬁ?[bﬁlh@iﬁl ure

i e . .he solvent .is r Vv

Atphbalscss, § VaBae M#ﬁ?@%estw@w Ry

2(ranlrip -344 18t 48/ (m 31 1d ) Gp@fHB o el )y drPRI1Gr (nul2H)s 14 1-1.82

ht l4i 15NC83*HCI (209.5), MS(ESI) = 188

(g fa19P8 48 o, B (209.5), MR(ESD

4- et hyl - 2- (4- met hyl benzoyl am no) - 3- oxopent anoate 0 0

Nert-Butyl 2-{cis-3~(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl-

methoxy]pentanoate

HO/O\/o\COL/O JV Nat, oM HOO\/O\&J )V

=~ 1
0 N
cis/diastereomer mixture : cis/diastereomer mixture

130 mg of tert-butyl 2-(cis-3-hdyroxycyclohexylmethoxy)pentanoate are
dissolved in 3 ml of dimethylformamide, and 20 mg of NaH (95%) are
added. After 60 min of stirring, 350 mg of 5-methyl-2-p-tolyloxazol-4-yl-
‘methyl iodide in 1 ml of dimethyiformamide are added at 0°C. The mixture
is stirred at room temperature for 2 h. 10 ml of methyl tert-butyl ether, 5 ml
of water and 10 ml of saturated NaCl solution are then added. The phases
are separated, the aqueous phase is exiracted once with methy! tert-butyl
ether and the organic phases are dried over MgSO4 and concentrated. The
residue is chromatographed on silica gel (heptane/ethyl acetate

99/1 -> 10/1). This gives 20 mg of the crude tert-butyl 2-[cis-3-(5-methyi-
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HCl 15 cocl 10 g of ethyl

2- am no- 4- net hyl - 3- oxopent anoat e hydrochl oride and 7.4
g of 4-nethyl benzoyl chloride are dissolved in 250 m
of dichloronethane, and 13.3.nm of triethylamne are
slowy added dropwi se at 0OC. "“The m xture is 20 stirred

] th hed with .
BB oy ey B DA Bt 4B B Pl o
oG@BHHINOD ¢hvd )1 HeMSo|ER)it472s(MiiHen renpved under
reduced pressure. This gives 13 g of ethyl 4-nethyl-

éq(‘.g mééml benzoyl am no) - 3- oxopent anoate as an oil.
deis£-tohlethd-£-paglyloxazdiel-yimetpory)cupiehgxymethopyl |
Spés@noicaidi- 2- p-t ol yl oxazol e- 4- carboxylate 5 13 g of
et hyl

4-met hyl - 2- (4-net hyl benzoyl am no) - 3- oxopent anoate i.n

80 m

of ~ phesphorus oxychl ori de are heategrty t he 0 o
boi | lux forf 2°H_ The phosphorus hl gy i d
i V- @ esSiire and Ahe” TeSunMi Ny ~oH
an

B e )

in 200 nl of 4ichl oronet hane,
i EHCOB8 sol ution
is then renoved

wdsped three tinmes h saturat ed
dri ed over MgpS™, and the 10 sol vent

u reduced pressure. This gives g of ethyl
5 br opyl - 2- p-t ol yl oxazol e- 4-car Jl ate as a
browti sh sol d. C16HI9NC3 (273.33), IUWS(ESI) = 292
(MtHH) , Rf (n- heptane: ethyl acetate) = 2:1) = 0.43.

(5-1sopropyl - 2-p-tolyl oxazol -4-yl ) met hanol 15 11 g of
et hyl d&s/dissgreapyimi@urp- t ol yl oxazol e- Jeisidiasboeomen trixiae e
di ssolved in 100 m of tetrahydrofuran, and 40 m of
a.l nmolar solution of lithium 20 alum num hydride in

t &4 menoest ity 2-lois3d8urathv-2enctolvpragol deyristhoxy) ey cle-
hexylmethoxylpentanoate are stirred in 1 m! of trifluoroacetic acid
overnight. The solution is concentrated completely and purified by HPLC,
giving. 15 mg of 2-[cis-3-(5-methyl-2-p-tolyloxazol-4-methoxy)cyclohexyl-
methoxylpentanoic acid 7. C24H33NO5 (415), MS(ES+) 416 (MH™).

Example 2

Analogously to Example 1, tert-butyl (cis-3-methoxymethoxycyclohexyl-
‘methoxy)acetate, methyl iodide and 5-methyl-2-p-tolyloxazol-4-ylmethyl
iodide give 2-[cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl-
methoxy]propionic acid. C22H29NO5 (387),' LCMS(ES+) 388 (MH").

Ok,

O'/N

cis/diastereomer mixture
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HCl are added to the reaction mxture, and the m xture
is extracted five tinmes with ethyl acetate. The

conbi ned organi c phases are dried over MSO4 and the
solvent is then renpved undeygreduced pressure. The
residue is purified on silica gel using the nobile
PEsamplelept ane: ethyl .25 acetate = 6:1 => 1:1. This
gives 4.3 of (5-iso rogyl-zip-tol | oxazol -
4Ayﬁ}q9@eJﬁ%{%e|E>@§wAe i S«m Y (Gsv3speihexymethexyriggiohexyl-
( AthS)acAtB-8thy! iodid@ ahlyBbthyRR(MtdIABkaAR-£YIMdthyl

et e - Emetmi el to¥ioxerer 4y et anic s igetont

( butysio@cipy| - 2- p-t ol yl oxazol - 4-yl ) net hanol , together

_}"’gzgl-@%d@%dgﬁ), dﬁé{\ng@%}) 9923?{.{%‘5‘?0%(’ 600 ny of

azol €], I SSOI'V f toluene. 715 ny
of iodine are added, and the mixture is stirred at
room tenperaguare for 1 hoyr. 10 ml of saturated
sodi um car bo 50l ution d 500 ng of iodine are
t adged. A 10 mynutes, the organic phase is 10
SM@J f,™Mlashed twyte WHh saturated Na2S2C33
sol/utipn and dried over |MyS™4, and the solvents are
t Hé Nnoved under reduced pressure. The residue is
ified on silica gel using the nobile phase
n- hept ane: et hyl acetate = 10:1. This gives 400 ng of
4-rodenet hyl - 5-i sopropyl -2-p-tolyl- oxazole as a white
CldsftiishPe Ovet mijure VS ES1) : 342 (MrH+), 15
iept ane: et hyl acetate = 1:1) = 0.75. Anal ogously
to the building block synthesis according to process
K, ethyl 2-am no-4-nethyl-3-oxopent anoat e
hydr ochl ori de and 3-net hoxybenzoyl chloride gave
4-i odonet hyl - 2- ( 3- met hoxyphenyl ) - 5-i sopr opyl oxazol e.
2BxamplediNoe (357.19), MB(ESI): 358 (MrH+),
Rhhadgenspe Biabie a¢ f&irfbatyl (cis-3-methoxymethoxycyclohexyl-
methoxy)acetate, benzyl bromide and 5-methyl-2-p-tolyloxazol-4-ylmethyl
iodide give 2-[cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl-

methoxy]-3-phenylpropionic acid. C28H33N0O5 (463), LCMS(ES+) 464

(MH").
/O\/ O
, 0
0 OH

~N

cis/diastereomer mixture

Example 5

Analogously to Example 1, tert-butyl (cis-3-methoxymethoxycyclchexyl-
methoxy)acetate, methyl iodide and 5-methyl-2-(3-methoxyphenyl)oxazol-
4-yimethyl iodide give 2-[cis-3-(5-methyl-2-(3-methoxyphenyl)oxazol-
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1:1) = 0.60. 25 Analogously to the building bl ock

synthesi s of 4-iodonethyl-5-i sopropyf -

2-p-tolyl oxazol e, ethyl 4,4,4-trifluoro-3-oxobutyrate

and 3-nmet hoxybenzoyl chlori gave

4-i odonet hyl - 2- ( 3- met hoxyphenyl ) - 5- trifluoronethyloxaz

o] I

h?fmé‘i*a&")%%ﬁé% ORI iRGd, Gpptetncy s, ©
ﬁgﬁh P4 @WHsbpropyl 2 p-tol yl oxazol e, et hyl

4,4 4- trlfluoro 3-oxobutyrate and 3-trifl uoronethyl -

benzoyl chloride gave

4-i odonet hyl 3-trifluor@mrethyl phenyl)-5-trifl uoro-

t hyl oxazol F CL2H6FHINO (421.08), MS(ESI): 422

: ui | di ng bl ock synthesis
-p-tolyl oxazol e, ethyl
rate and 4- et hyl benzoyl

4-i adonet hyl -5-trifluoronethyl -2-p-tol yl oxazol e. 60

RE31 NO (367,11 ESI): 368 (M+rH{). Building
sy nt he§i‘% @8&%?9“%@"1'6”& ocess J: 5 + CHO HCI
p b&;/phenyl 2-p-tolyl oxazol e 3-oxide 10

Example 6

Analogously to Example 1, tert-butyl cis-(3-methoxymethoxycyclohexyl-
methoxy)acetate, methyl iodide and 5-methyl-2-m-tolyloxazol-4-yimethyl
iodide give 2-[cis-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)cyclohexyl-
methoxy]propionic acid. C23H31NO5 (401), LCMS(ES+) 402 (MH*).

cis/diastereomer mixture

Example 7

Analogously to Example 1, tert-butyl cis-(3-methoxymethoxycyclohexyl-
methoxy)acetate, methyl iodide and 5-methyl-2-(3-trifluoromethylphenyl)-
oxazol-4-ylmethyl iodide give 2-[cis-3-(5-methyl-2-(3-trifluoromethylphenyl)-
oxazol-4-yimethyl)cyclohexylmethoxylpropionic acid. C22H26F3NO5 (441),
LCMS(ES+) 442 (MH™).




12.5 g of 1-phenyl -1, 2-propanedi one-2-oxi ne and 10 n
- of p-tolual dehyde are added to 50 ml of glacia
acetic acid, and HCl gas is introduced for 30 m nutes,
with ice-cooling. The produc% is precipitated as the
15 hydrochl oride by addition %f met hyl tert-butyl
ether and filtered off with suction, and the
precipitate ifs washed with thyl tert-butyl ether.
ate is syspen din water and the pHis

MySO4 and 61 the solvent is then renoved under
redugced pressure. This gives 6.4 g of

hyl - 5- phenyl - 2- p-t ol yl oxazol e 6.4 g of

4- et hyl /b- phenyl - 2- p-t ol yl oxazol e 3-oxi de are

di ssol vedcin 50 M 10 of chloroform 2.4 ni of
phosphorus oxychl ori de are added and the m xture is,
under reflux, heated at the boil for 30 m nutes. The
reaction mxture is cooled to 0OC, the pHis nmade
slightly al kaline using ammonia and the mxture is
extracted three tines with in each case 100 m of

ethyl acetate. The conbi ned organi c phases are washed
with water and dried over 15 MgSO, and the sol vent
then renoved under reduced pressure. This gives 5.4 ¢
of 4-chl oronet hyl - 5- phenyl - 2- p-t ol yl oxazol e as a

yel l ow solid. C17H14CI NO (283.76), MS(ESI) = 284
(MtH} ), Rf (n-heptane: ethyl acetate) =7:1)=0.41 20

4- | odonet hyl - 5- phenyl - 2- p-tol yl oxazol e Together with 3
g of sodiumiodide, 1.8 g of 4-chloronethyl-5-phenyl
25 2-p-tolyloxazole are, in 150 m of acetone, heated
at the boil under reflux

ety - 5- s1ardls b |l e 3-oxide as.a white .. .
CL7H N PR IR B P a6 (k) 5
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for 2 hours. After cooling of the reaction m xture,
300 M of nethyl tert-butyl ether are added, the

m xture is washed three times with saturated Na2S2Q3
solution and dried over MySO§gand the sol vents are
then 62 renoved under reduced pressure. This gives 2.7
g Exampleogionet hyl - 5-phenyl - 2-p-tol yl oxazol e as a

I ight - I splid. . Cl7H14| 75. 21) I\/B( ESI): 376
nﬁ'&ﬁ%‘%ﬁif@%a%a t;‘?iy? 43'8"\%&91@)% xymethexyls of

4 -4 mesépnmpiorﬁc phidny| - 2 p-tol yl oxazol e,

1- phenyl - 1, 2- pr opanedi one- 2- oxi ne and m ani sal dehyde

gave

4- i odomethyl - 2- (3- ms(hoxyph n % phenyl gxazol e.
CL7HL41 391. 21) 9 e Es,l)8 e féwm‘o/go;ﬁ /k

to. th |
4-i od%ﬁet hyI 5-phenyl 9 p tol yl oxazot'®

| -1, 2- propanedi one- 2- oxi me and m ani sal dehyde 15
gave 4- i@gggg?galgyl - 5-et hyl - 2- (3- met hoxyphenyl )@xazrlag-
C13H141NO2 (343.17), MS(ESI): 344 (MtH ). 20
Anal ogously to the building [bl ogk synt h@si s| of

4-i odwyret hyl - 5- phenyl - - 1Q QxamQl
1-ethy|-1,?-propaneéhgg§?§10xine and t oPual dehyde
gave ié;%genpthyl-aaep | -2-p-tolylazole. Cl3H14l NO
(327. MS(ESI): 3 (MtH}) . 5 Anal ogously to the
bui | ddngnpl ock synt hesis of 4-iodonethyl -5-phenyl -

2- p-tolyyl oxazol e,

1-cycl dhexyl -1, 2-pr edi one- 2- oxi ne and m ani s-

‘ gave cis/racemate

4-i odgnethyl - 5- cycl ohexyl - 2- ( 3- net hoxyphenyl ) oxazol e.

cis/racemate

tert-Butyl 2-(cis-3-hydroxycyclohexylmethoxy)-2-methyipropionate:

1. LDA, Mel
2. LDA, Mel
/O\/ 3. HCI, THF /O\/ 0
oM. o
) HO )<u\o’k\
\O :
cisfracemate cisfracemate

300 mg of tert—bLityI (cis-3-methoxymethoxycyclohexylmethoxy)acetate are
dissolved in 5 mi of abs. tetrahydrofuran and cooled to -78°C (dry
ice/acetone bath). 1.5 mi of a 2M lithium diisopropy! amide solution in
tetrahydrofuran/hexane are then added dropwise. The solution is initially
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Cl7H2O NO2 (397.26), MS(ESI): 398 (M+tH ). Anal ogously
to the building block synthesis of
4-i odonet hyl - 5- phenyl - 2-p-tol yl oxazole, 1
-cycl ohexyl -1, 2- pr opanedi oneg@- oxi ne and p-tolu- 15
al dehyde gave
T B e e T s
bm‘?]‘ﬁi%dédisﬁéﬁfﬁ @Wr@ﬁ?é@%@%é%@ﬂ@? T'ad Hiseiution is
2 stirred lay DOR darol B, 1 dhlafeiil (an@ﬂsﬂ@clid'é:w andttllﬁwé pagéﬁmﬂf
' - B -2-p-tol. azol e,

op i s TBRRY picaliphoih 997 iatst Sbsusi y
t sorhinasLenganisghsiseslare yiietenies MgSO4 and concentrated (yield:
4a I 2 :

3bgGeyret EH)deﬁjrBB@&é..TrP}eg%@g%ﬁJ géé{j}@ﬁgg 8|s§8{v2gj|r(1) 5 ml of abs.

~.di acetyl nonoxi e an

st sTrR At eagieAdny 1§ Chidrsiog/pestanabath) 165 mi ofa 2M
Chébliad Ui€BprogdRmide solMBoR S Yetrah3Rréfitdrmex-MerdRanys added
Bt >Csh Bl st 5l o 90 min an tr
dwacety to®NOXicesbathy 134 by wiohsthyldbdiebme pavel of15
TN TR0 b A AR bl S3gkaBt ¥R o 3gml o
AR& derss) i addedhand the phasesharecdepayate e Tha agfieous phase is
P e e e U
g : ‘ :
Atakedarpeinhly i bf fetiahytrodufady, Urrhf SUUHRMBION Y Addsy ha@Xaz 0
| fiixtdre & stirred at room temperature for 3 d. The mixture is diluted with
water and ethyl acetate, the phases are separated and the aqueous phase
is extracted with ethy! acetate. The combined organic phases are washed
with saturated NaCl solution, dried over MgSO4 and concentrated. The
residue is chromatographed on silica gel (heptane/ethyl acetate 2/1), giving
200 mg of tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-2-methyl-
propionate as a yellow oil. C15H2804 (272.20), MS(ES!): 273.4 (MH™).

tert-Butyl 2-[cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyl-
_methoxy]-2-methylpropionate:

cis/racemate 1 cisfracemate

200 mg of tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-2-methyl-
propionate are dissolved in 5 ml of dimethylformamide, and 20 mg of NaH
(95%) are added. After 60 min of stirring at room temperature, 460 mg of
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di.acet

C12H9F3I NO (367.11), MS(ESI): 368 (MrH{). 5

Anal ogously to the building block synthesis of

4-i odonet hyl - 5- phenyl - 2-p-tol yl oxazol e,

di acetyl nonoxi ne and 4-fl uocgpbenzal dehyde gave

2- (4-fluorophenyl)-4-iodonet hyl - 5- net hyl oxazol e. 10 CH

15- ﬁ'r@tlﬁl,rh@péﬁalﬂoﬂd?zbl-tﬂ‘ﬁhéﬁiﬁ aoo(fde%m(%'rhvof dimitignsbbhide
¢ g{e 5@%#‘ ﬂ{/(?"'(:g lelﬁliz)ilfu [rgpﬁt 698{9 6z?lgperature for2 h. 10 ml

dotiethyl tertroutyhethendnd- Mhoﬂwarmaﬂ - Clesafation argélhen

USRI ajs%gajrg ?ggg@*kj%ava@ﬁ% WTBHINL BF0L G once

Awith saethyl t?ftthil’fyllrﬁi thegonganskphases ase idsiedfover MgSO4
4ah8’@8ﬂ§éﬁ’(b‘dte§ 'ﬂ{heféélduezls%rﬁ&ln}ﬂ 23 Fon silica gel

%/mF‘ and 4-trifluorormethyl benzal d yde..
gthrptane/ethy acetate o > 1/1). 200 mg of the crude tert-buty

4216 methyd-2npitdlyloxdz¢1d4-yinéthy )@ ggéﬂﬁﬂ{?xazo
oL in 3 BN AN G, Lovis

A(ESotEs (WH)5- phenyl - 2-p-tolyl oxazol e,

di acet yl nronoxi me and mt ol ual dehyde gave 4-iodonet hyl -
5-net hyl -2-mtol yl oxazol e. 10 C12H121NO (313. 14),
MBSOV pd smme(smqﬁiyrt-mw%lgzﬁ:&@ reethyhe prigiylexazel-Bhdc k
sieties) infEtABRYIMhreth dn

2-p-tolyl oxaeq?’ dlag)?:]etyl mﬁgg{b\r{m az}:fl%d benzal dehyde
gave 4-chl oro- neth | - 5- met hyl - 2- phenyl oxazol e.

CliH1 NO (299. 15) MS(ESI): 300 ( MtH+). /O\/
XL % NaH, MTBE W )%L /k\

0

=N

cisfracemate 0; /EN cis/racemate

90 mg of tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-2-methylpropionate
are dissolved in 0.5 ml of dimethylformamide and 22 mg of NaH (60%) are
added. After 30 min of stirring, 112 mg of 5-methyl-2-p-tolyloxazol-4-yl-
methyl iodide are added at room temperature. The mixture is placed in an
uitrasonic bath for 10 min and then stirred at room temperature for 3 h.

10 mi of methyl! tert-butyl ether and 10 mi of water are then added. The
phases are separated, the aqueous phase is extracted once with methyl
tert-butyl ether and the organic phases are dried over MgS04 and
concentrated. The residue is chromatographed on silica gel (heptane/ethyl
acetate 5/1 -> 1/1). 60 mg-of the crude tert-butyl 2-[cis-3-(5-methyl-
2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethoxy]-2-methylpropionate are
obtained as a yellow oil. C27H39NO5 (457), LCMS(ESI): 458 (MH").



Anal ogously to the building block synthesis of

4-i odonet hyl - 5- phenyl - 2-p-tol yl oxazol e,

di acet yl nronoxi ne and p-phenyl benzal dehyde gave 67

4-i odonet hyl - 5- net hyl - 2- p-b gphenyl oxazol e. C1$H13I NO
(375.21), MS(ESI):376 (MtHt+). 5 Anal ogously to the

bm[bmmgs-manw-ﬁpnbmﬁea&om y#nemdmybmheﬁylmwyj

S A RERAEBRL y bonzal dehyde. gave

4-i odonet hyl -5-net hyl -2-(3-trifl uoronet hoxyp

henyl ) oxazol e. 10 C12HOF31NO2 (383.11), MS(E :

(MtHE) . Ang usttOth bui I di ng bl ock s ¢si s of

4-y odopet thyI 2- p-tral yl §xazeke OXJ\OH
di yl #onoxi me 5- @eth | foram- 276%r ba dehyde

gave N O N

4 |-oonethyl 5- et hyl - 2- (5 nethylfur n- 2- yI)oxazoIe

10

15

20

20 G10H O NO2 (303.11), MS(ESI): 30 H+) .

al ogously to the building block s esi s of

donmet hyl - 5- phenyl - 2-p-tol yl oxa
di aget yl ronoxi ne and t hi ophene- 2- car bjal dehyde gave 68
4-i odonet hyl - 5- net hyl - 2-t hi ophen- 2-yl oxazole. 5

COHBINGS (3Q9raléhate VB(ESI ) 306 (MrH+). 10 Anal,ggously
to the building block synthesis of

4-1i odonet hyl - 5- phenyl - 2-p-tol yl oxazol e,
dpag et bmmmwﬁsd(ﬂm@mmyﬂ st éﬁh.@tﬂh#s;lmétadﬁy)cyclo-

oL @*@ﬁ?é?f@&@ﬁ@%&o el .2 iy P digaceps acid
Afesl 1dgolhe golution fsecdngentriatey ©dropletaely andemirifiedfby flash
AehRIBSAPhy InEPGERY%Ithy! acetate 5/1) giving 66 mg of
2-{cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethoxy}-
2-methylpropionic acid.
C23H31NOS5 (401.51), MS(ES+) 402.29 (MH").

EXample 8a:
2-{(1R,38)-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyimethoxyl-
2-methylpropionic acid

~ Starting with an enantiomerically pure tert-butyl 2-[(1R,38)-cis-3-hydroxy-

cyclohexylmethoxy]-2-methylipropionate, 2-[(1R,3S)-cis-3-(5-methyl-
2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethoxy]-2-methylpropionic acid is
obtained. C23H31NO5 (401.51), MS(ES+) 402.29 (MH").



2-p-tolyl oxazol e, pentane-2, 3-di one-2-oxi ne and
3-trifluoronethyl- benzal dehyde gave

5- et hyl - 4-i odon®et hyl - 2- (3-tri ouoronet hyl phenyl) -
oxazole. 20 F C13H11F3I NO (384.14), MS(ESI): 382
(MrH+) . 69 Anal ogously to the building block synthesis
oEx4mpld@3et hyl - 5- phenyl - 2-p-tol yl oxazol e,

g?l-géﬁB%—K%M%ﬁ)lg%g{;éfy?o&a%ligpmgt%%%)%%I%Hg)_(ylmethoxy]cyclo-
5pentankcdrbicagiicratidy | - 2- napht hal en- 2- yl oxazol e.
Cl6H141 NO (363.20), MS(ESI): 364 (M+-H+). Anal ogously to

t he building bl ock synthesis_of_ 4-iodonethyl -5-phenyl -

10 2-p-i oxazol byt ane- % gﬁpg:&ﬁ ﬁ?g oxi me o)

napht ha 2-Q§rb§ide de gave o
~5-met @yl 4= i1 odonet’hylo" 2y mapht hal en-2-yl oxazd@’e. ™15 >7 > "0 A> ..

C]\SH;iI NO (349.20), MS(ESI): 350 (M-Ht). aﬂogousl y t
t heCbui | di ng bl ock synthesis of 4-iodonet ¥l -5- phenyl/
2-p-tolyi o%lsg’fﬁﬂ"@}e pent ane- 2, 3-di one- 2- oxi ne and

4-i sopropyl benzal dehyde gave .

5- et hyl - 4-i odon®et hyl - 2- (4-i sopropyl phenyl ) oxazol e.
C15H181 NO ( 355. Zé) , MS(ESI): 356 (M-H+). Anal ogously to
t he!- Bl $aPep=6HBEk synt hesis of 4-iodonet hyl - 5- phenyl -
2- M6k yl oxazol e, di acepyn

fonoxi me gand
3, & Hi-RIE K@ benzal dehy ve05 :
4- ipHehEdhy| - 5- met hyhe2-13] 4~d 1t hoxyphenyl ) oxazol e.
CL3HIZATNO3 (359 %7), MS(ESI): 360 (MrH+). 10 Al

subst ances descri bed bel ow have ci s-configuration
on the cycl ohex- 1, 3-yl ene. gsfracemate

f’BIracemate

cisfracemate

0
TFA H\ o OH

cis/fracemate
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5 cislracemate O 1. LDA, PH ,j~~ 2. HCO, THE "4.,, O
Ov OHO ~0J 71 Exanple 1:

2-[cis-3-(5-Methyl-2-p-tol yl oxazol - 4-yi met hoxy) cycl ohe
xyl met hoxy] - pentanoic acid: g4 slracemate NaH, DVF TFA

Oja,-,, OO OH cisldiastereoner mxture
Ry L
e 0
/O\/O\/”\ % iy /O\/ o%
. \o / e
cisfracemate cisfracemate

200 mg of tert-butyl (cis-3-methoxymethoxycyclohexylmethoxy)acetate are
dissolved in 6 ml of abs. tetrahydrofuran and cooled to -78°C (dry
ice/acetone bath). 1.05 ml of a 2M lithium diisopropylamide solution in
tetrahydrofuran/hexane are then added dropwise. The solution is initially
stirred at -78°C and then at 0°C, in each case for 20 min, and 0.85 g of allyl
bromide in 1.5 ml of tetrahydrofuran is added at 0°C. The solution is stirred
at 0°C for 30 min. 1 ml of a saturated NH4CI solution and 5 ml of ethyl
acetate are added and the phases are separated. The aqueous phase is
extracted with ethyl acetate. The combined organic phases are dried over
Mg804 and concentrated. The residue is chromatographed on silica gel
(heptane/ethyl acetate 10/1), giving 160 mg of monoallylated product. This
is dissolved in 6 ml of abs. tetrahydrofuran and cooled to -78°C (dry
icefacetone bath). 1.05 ml of a 2M lithium diisopropylamide solution in
tetrahydrofuran/hexane are then added dropwise. The solution is initially

... stirred at -78°C and then at 0°C, in each case for 20 min, and 0.85 g of allyl
bromide in 1.5 ml of tetrahydrofuran is added at 0°C. The solution is stirred
at 0°C for 2 h. 1 mi of a saturated NH4Ci solution and 5 ml of ethyi acetate
are added and the phases are separated. The aqueous phase is extracted
with ethyl acetate. The combined organic phases are dried over MgS04
and concentrated. The residue is chromatographed on silica gel
(heptane/ethyl acetate 5/1), giving 140 mg of tert-butyl 2-allyl-
2-(cis-3-methoxymethoxycyclohexylmethoxy)pent-4-enoate as a yellow oil.
C21H3605 (368.52), MS(ESI): 296.25 (MH"-C4H90).




10

cis/racemate cis/racemate 15 g of

6- oxabi cycl o[ 3. 2. 1] oct an-7-one are dissolved in 150 ni
of nmethanol, 13 g of sodi um net hoxi de are added and
the mxture is stirred at rogm tenperature for 2 h.
13.7 m of glacial acetic acid are then added, and
et DU (55 SRR el b efloflbourdREcseaipst:
extracted three tines with in each case 100 m of

~ethyl ateétate. The orgahilE-ipfradusCitne drled over
MySO4 a hengco e%?@ %2 under reduce essure.g
This gives 1878 ob 2r’ﬂeﬁi{ I(0 ter as Ioles /H
Pome

oi~l\. his is di{sspl ved |ﬁ%6 of d|¢1I®o
thyl chloride and 23.2 g of

g of net

_.d| | sopropyl et iyl am ne are added and. 15 the m xture s

stirred at roomtenperature for 15 h. 250 m of
sat ur ac&@cempaCl sol uti on and 200 m of water eig/ecemate
added to the solution, and the organic phase is

{ The ph ' t ted with
W) PSSP EAEaa prase 15 extracted wth,
dmeiuomnethonmf Maxyhnsethbaﬂpeaml enoateaty dissolved n 5 ml of

i Rorerethshes 10THa B Grilos baehsh [ELICTAIBRI-Cripm ey
( 20ded ungeEsn fr aﬁnasmmﬂe)and the mixture is stirred at 40°C for 48 h.

ch@ rﬁlebfg‘%@ﬁl h&’c‘;‘éfﬁﬂécg?{;%‘iél e)daaetdrﬁ'{?ﬁﬂhe dotutfer s fiRred

CI sl rac racemat

t
ctryoughs t'ﬁ%%? qiyes Ji09HBg £ Z%bymgr ise3-ethoxymethoxy-
dbﬁdohdﬂﬂi‘nemo&?&y&l hi-Gleidtatb BHNRE ash BroviPbil. L [

BR800 Bt o el ¢ g

: ah‘cﬁ%hare th&nrdddedt, adiitide Aliktareeisadtmisdd agairs G heldudution is

15

20

25

SUSRIFARHWth hydrogen and stirred at room temperature overnight. Dilution
with 20 mi of ethyl acetate and filtration through Celite give 100 mg of crude
tert-butyl 1-(cis-3-methoxymethoxycyclohexylmethoxy)cyclopentane-
carboxylate. This is taken up in 2 ml of tetrahydrofuran, 0.5 ml of HCi
(conc.) is added and the mixture is stirred at room temperature ovefnight.
The solution is neutralized with saturated NaHCO3 solution and extracted
three times with ethyl acetate. The organic phases are dried over MgS0O4

~ and concentrated. Chromatography of the residue on silica gel

(heptane/ethyl acetate 10/1 -> 1/1) gives 57 mg of tert-buty!
1-(cis-3-hydroxycyclohexylmethoxy)cyclopentanecarboxylate as a yellow
oil. For the next step, this is used in crude form.
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73 is stirred for 1 h, MgSOH is added, the m xture is
filtered through Celite and the filtrate is
concentrated, giving 7.0 g of

(ci s- 3-net hoxynet hoxycycl o- Bggxyl ) met hanol as a
colorless oil. COH1803 (174), MS(ESI): 175 (M#). 5

t eeérit-%myll CIS 3-(5- methyi 2- p tolyloxazo!-4 yimethoxyzcyciohexyl—
Sth Fﬁe %tﬁe hoxrgcxﬁ)aohexy nmet hoxy) acet at e: ™H O
e ety RTHirResa 6"0---~C|slracematelogof

(CIS 3- nethoxynethoxycyclohexyl)nethanol and 3.3 g of
tert- 10 butyl bronpacetate are dissolved in m of

t ol ug and O. O of tet aBMlgyl amoni umﬁjﬂ\ﬁ@
hydr.agepsul bat dded he SUSpé?%fﬁéj
10C. m" o rength are ded to the

..suspensi on. m xture 4l | oned~gB warmto roo
t enper at ur e, “and after 3 ),he aqueols phase is
renmoved and extracted w thymet hyl t€rt-butyl ether.

ed over MgSO4

and concentrated. Fl ash

silica gglraéhept ane/ et hyl~g€etate 10 1 -> 2/ 1}is/QbRl
1.10 g of tert-butyl

(ci s- 3- net hoxynet hoxycycl ohexyl net hoxy) acetate as a
colorless oil. Cl15H2805 (288), LCMS(ESI): 306

Em wmg@} ter?@uﬁyﬁ*lKcu%ﬁtdr%x?@c?ol%ﬂlfﬁeh@%%% Albp%ﬁfl%?ﬁlél
bo*ﬁéteo are élssglveg in ml Jlme yiformamide, and 10 mg of NaH
are added. The suspension is stirred at room temperature for 30 min and
then cooled to 0°C, and 150 mg of methy! 2-p-tolyloxazol-4-ylmethy! iodide
in 1 ml of dimethylformamide are added dropwise. The suspension is
stirred at room temperature for 2 h and diluted with methyl tert-butyl ether
and saturated NaCl solution. The aqueous phase is removed and extracted
- with methyl tert-butyl ether. The combined organic phases are washed with
saturated NaCl solution, dried over MgSO4' and concentrated. Chromato-
graphy of the residue on silica gel (heptane/ethyl acetate 99/ -> 10/1) gives
20 mg of a product mixture which, according to LCMS, contains the desired

tert-butyl 1-{cis-3-(5-methyl-2-p-folyloxazol-4-ylmethoxy)cyclohexyl-

~ methoxylcyclopentanecarboxylate. This mixture is used for the next step,

without further purification. C29H41NO5 (483.65), LCMS (ESI): 484.2
- (MH").

1-[cis-3-(3-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyimethoxy]cyclo-

| pentanecarboxylic acid:

O:N éL o Ten }:(\O/O\/oéioﬂ

=N

cis/racemate cisfracemate



10

HO ci s/ di astereonmer m xture 25 200 ng of tert-butyl
(ci s-3-net hoxymet hoxycycl ohexyl net hoxy) acetate are

di ssolved in 5 m of abs. tetrahydrofuran and cool ed
to -78C (dry icel/acetone bagh). 0.7 m of a 2M
['ithiumdiisopropylam de solution in

t et rahydr of ur an/ hexane is t hen added dropw se. The

oB0 it BFiegeb et ShetPica oAz oA yimethoxy)-
temi)@leewlrnethbﬂy]c?&opentanéﬁﬁrbmwafe igrsnméd :QOIdnrrlm@fl n 2
, n e .
ChebroseEe B Y Ater S L TRS Sahon s
’r:OFHJ@éFﬁEﬁ*(h@@BPMﬁM gindrthe egidilelés elubntatographed atdsiita gel
Hélﬁa/@ﬂh?ﬁﬁéetﬁfeﬂOﬁepalrlf‘“j?netﬁﬂ??ﬁ%%?ﬁ%ﬂ:‘%zaég ng%

‘{;ﬁ HRAEEEYiZen- ﬁqul@&am}érylmﬁmwml@m&nemnycio-
1@er(tane¢aibozm daid . af 25H 38IROBr (9P 5E).- L IS 4ﬁ2qw$—”c)onc

taken up in 2 m of. tetrahydrofuran

HCl is added and the mxture is stirred at room

tExampde 402 for 18 h. The mixture is diluted with
wat er and nmethyl tert-butyl ether, the phases are
se ated and the aqueous phase is extracted with

| t butyl ether. The conbine gan phases
ar i_tch sataur at ed mda&d =801 U UL
My iand concentragled. / This—gi*ves 1 —é

t erty Derty! 2- (ci s- - h§ ycycl ohexyl,g{t oxy)
pent af e as a yeflow oil. NWR (CDCI 3) t er eoner
mxtur 3.55-3.67 (m 2H), 3.41-3.48 ( 1H),

s/r%ierﬁaéém 1H), 1.91-2.13 (m 2H), 1.11-1.82 15 (m

tent - But yl
2 [CIS 3- (55wt hyI 2 p-tol yI oxazol - 4-yl met hoxy) cycl ohe
xyl - met hox ent g te

SR =

cisfracemate cisfracemate

ek O

=N O__-N

F F cisfracemate cisfracemate
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.I tf{ECtlhiSrd ex(tractm on hl¥1e aqugous phase is acidifi ed and once more

O HO 00 20 NaH, DMF cisldiastereoner mxture | CJ
ci sl diastereoner m xture 130 ng of tert-butyl

2- (ci s-3-hdyroxycycl ohexyl met hoxy) pent anoate are

di ssolved in 3 m of dinet hyégormam' de, and 20 ng of
NaH (95% are added. After mn of stirring, 350 rTg

ol a4y sy S PR

|s stirred at roomtenperature for 2 h. 10 m of

met hyl butyl et he of water @l 10 m of
sat urat w sol ut| re then added. phases
are eare e e ’aq s phase.ls ex{ I gcTeq ce

= $1y| bu her and N0 gan hases
'ar | ed Qver SOF an concentra e The® 30 resi du
..1.s..chr omat ographed on silica gel (heptane/ethyl

tert-butyl 2-[cis-3-(5-methyl 75 2-p-to

| yl oxazol®shaspmagt hoxy) cycl ohexyl met hoxy] pefrcamdat e as
a yellowoil. C28H41INCE (471), LCVs (ESI): 472 (MH).
2-[cis-3-(5-Mthyl-2-p-tol yl oxazol - 4-yl met hoxy) cycl ohe
x2Bnedioisyd- (te&-tmﬁsrmmt@nmsasn;doxnbgélehéﬁgl]%aﬁaﬁéi together
%ﬁ%oeg ;Z;)f tc'er?batsyﬁ Blomoacetate ; anJ 8 9go tetrg%utylammonlum

2hydroge3s(ﬂ5atﬁeatwdhsszelped | m@mmtomw rmtdmbrnwc NaOH
(ELTARRE R H e S Okl o

acetate 99/1 -> 1011). This gives 20 ng of the crud® «—l\

chQéWt f&!@ﬁwaifr@dymarﬁarrp@mnerewremiPsojveng:sven@ved
15ndfmlé)fmxture is extracted with 3 x 100 ml of meth hert— utyl ether. After
onazo- - t( '3 ¥? ﬁexy

extracted with 200 ml of methyl tert-buty! ether. The combined organic
phases are extracted with saturated sodium chloride solution and dried
over magnesium sulfate, and the solvent is removed under reduced
pressure. This gives 27.8 g of tert-butyl cis-3-(tert-butyldiphenylsilanyloxy)-
cyclohexyimethoxylacetate as a yellow oil.

C2gH4204Si (482.74), MS(ESI): 483 (M+H")

tert-ButyI 2- [C|s-3-(tert-butyldnphenylsnIanyloxy)cyclohexylmethoxy]
2- methylproplonate

a0 e e

cisfracemate cisfracemate

20.0 g of tert-butyl cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyimethoxy}-
acetate are initially charged in a 1 | three-necked flask, which had been
dried by heating, dissolved in 200 m{ of dry tetrahydrofuran and cooled to
-78°C, and 83 ml of lithium diisopropylamide (2N in tetrahydrofuran) are
slowly added dropwise such that the internal temperature does not exceed
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nethoxy]pentan0|c acid 7. C24H33NC6 (415), NB(ES+) 416
(MH). 15 Exanple 2 Anal ogously to Exanple 1,
tert-butyl (cis-3-methoxynethoxycycl ohexyl -

nmet hoxy) acet at e, net hyl |od|gﬁeand
5- met hyl - 2- p-t ol yl oxazol thyl iodide give

A2 Tl i o O S WS
é)@@@@wf tBes uuqn)tuna to yiillowt Fheanixtureiixcorled @gaibto
Exampl 8537k ﬁ%‘? hydibe a'% Sdded EIﬁ:prN){ Lo the {mxture is

(ci. s-é%- met(g xynmet h oxycyc 0 meth o acet
eBiyed Abl) 20 laht- Bhwaﬁnonzsg e@h(esﬂ Ohtézand hCMPeshgwing
i m@ fdemative of a new product (monomethyl com ound).

condror St terarr tm%n%é%%lmlqm@rﬂaﬂ%eﬁw e

4fixtOidHend thkl iftture &npkieactedwathogatesimethy tEvtéhmH etler. This

vk 30 HredeCprBats B S RAUFRRY VAN, SAFEU purincation. i

5cmaf5ﬂd in-the semg reagtion seqyem inyo the gethinal dimethyl

2 | h
bR e el e s T e

L Bsmiptssit: 12s, ET«mweS/ 16 &Pt e B F -G (o pLifo.
Eﬁ@mh?}s%nyloxy)cyclohexylmethoxy] 2-methylpropionate as a light-yellow

oil.
C31H4604Si (510.80), MS(ESI): 511 (M+H™).

tert-Butyl 2-(cis-3-hydroxycyclohexylmethoxy)-2-methylpropionate

AP — Ox

cisfracemate cisfracemate -

16 g of tert-butyl 2-[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexylmethoxyj-

- 2-methylpropionate are dissolved in 100 m! of acetonitrile, and 62 ml of

tetrabutylammonium fluoride (1N solution in tetrahydrofuran) are added.
After 2 h of stirring at 60°C, the reaction has ended and the mixture is
concentrated under reduced pressure. The residue is extracted from
water/ethyl acetate. The combined org. phases are exiracted with saturated
sodium chloride solution and dried over magnesium sulfate, and the solvent
is removed under reduced pressure. The crude product is purified on silica
gel (heptane/ethyl acetate 15:1 — 1:1). This gives 16 g of the product tert-
butyl 2—(cis~3-hydroxycyclohexy!fnethoxy)-2-methylpropionate asa
colorless oil. -

C15H2804 (272.39), MS(ESI): 273 (M+H")
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20 Anal ogously to Exanple 1, tert-butyl

(ci s-3-net hoxynet hoxycycl ohexyl - net hoxy) acet at e,

net hyl i odi de and 5-net hyl - 2- ( 3- met hoxyphenyl ) oxazol -
4-yl met hyl i odi de give

2-[cis-3-(5-methyl - 2-(3-met h%Q(yphenyI)oxazoI 77

on| g
o BBhDE 0% - O TR R Re Rl - Ex g loveio-
Ahexvgethony}-2aneshyinsopiobate er t - but yI
ci s- (3-nmet hoxynet hoxycycl ohexyl - net hoxy) acet at e,
nmet hyl ql de and 5-nethyl -2-mtol yl oxazol -4-yl net hyl

|od|d

xy S rr;.‘t Hoi@y@bﬁg)ﬁtm z:%’aé@mw_ﬁ B

ES+) 402 (MH). O 0 .H ci s/ diastereoner
m xt ur e Exanple 7 15 Anal ogously to Exanple 1,
tert-butyl cis-(8sreéhaxynmet hoxycycl ohexydisfrat@idioXxy)
acetate, nmethyl iodide and
5-net hyl -2 -q&@trlfluoronethylphenyl)
o828 0f41h9| he tent-buhd 8- (glsv@-hydroxycyclohexyimethoxy) -2-

2mbkiyiprd bﬁaf@tsm'bscﬂvécﬁrﬁ l'h'efH ﬁyhéﬂﬂélﬂ eAd A5 mg of
%ﬁy&gmt %ﬂ) Cycﬁ%gg Eén)murt@g of ;?1%' é?tgloggat%lmperature
ch.42dj a’sﬁ-(ﬂ-ﬁonmp%nyl)w idbmethyl-5-methyloxazole is added, and
the mixture is stirred at room temperature for 12 h. Following addition of
2 mtof 1N HCI, the product is extracted with ethyl acetate (2 x 5 ml), the
solvent is removed under reduced pressure and the crude product is then
purified by HPLC. This gives 0.08 g of the compound tert-butyl
2-{cis-3-{2-(4-fluorophenyl)-5-methyloxazol-4-yimethoxylcyclohexyl-
methoxy}-2-methylpropionate as a colorless oil.
C26H38FNOs5 (461.58), MS(ESI): 462 (M+H")

2-{cis-3-[2-(4-Fluorophenyl)-5-methyloxazol-4-yimethoxy]eyclohexyl-
methoxy}-2-methylpropionic acid

OO — OOl

cis/fracemate cisfracemate

0.07 g of tert-butyl 2-{cis-3-[2-(4-fluorophenyl)-5-methyloxazol-4-yl-
methoxyjcyclohexylmethoxy}-2-methylpropionate is dissolved in 1 ml of
dichloromethane, 1 ml of triflucroacetic acid is added and the mixture is
stirred at room temperature. The reaction is monitored (LCMS), showing
complete conversion after 30 minutes. The reaction mixture is extracted
with water/dichloromethane and, after removal of the solvent under
reduced pressure, purified by preparative HPLC. This gives 0.06 g of the
carboxylic acid 2-{cis-3-[2-(4-flucrophenyl)-5-methyloxazol-4-yimethoxy]-
cyclohexylmethoxy}-2-methylpropionic acid as a colorless oil.

' C2HogFNOs5 (405.47), MS(ESI): 406 (M+H")



3]

79 Exanple 8

2-[cis-3-(5-Methyl-2-p-tol yl oxazol - 4-yl met hoxy) cycl ohe
xyl met hoxy] - 2-nethyl prop ionic acid: 0 JO'-,0',-1KO
cislracemate NaH TFA 1. LDAgjel 2. LDA Ml 3. HC,
THE cislracemate tert-Butyl S%-(ci s- 3- hyd

roxycyci ohexyl met hoxy) - 2- met hyl propionate: O O O A0
oJ 10 cis/racemate 1. LDA, Mel 2. LDA, Ml 3. HO,
TExamR®1di s/ racemat e 300 ny. of tert-butyl

( Ah&ogolEk/ e FsRi 181 0C té“rl-ab@m(&@Idlﬁ@rbﬁy@}cﬁﬁr%@rrﬁethoxy)-

dji,ssolved in 5 m CPE gbs. tetrah Srg urar] and coql e(%

t -mq@@ep(wlgnate and 2-( —methoxyphen%r -5-methyloxazol-4-ylmethyl
iodide give 2-{(15,3R)-cis-3-{2-(3-methoxyphenyl)-5-methyloxazol-4-

_ylmethoxy]cyc!ohexylmethoxy}-_Z_—me_’_{hylp ropionic ac_id.
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25

cisfracemate

© . Cp3H31NOg (417.50) MS(ESI): 418 (M+H")

Example 12:

Analogously fo Example 10, tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-
2-methylpropionate and 2-(3-trifluoromethyiphenyl)-5-methyloxazol-4-yl-
methyl iodide give 2-{(1S,3R)-3-[2-(cis-3-triflucromethylphenyl)-5-methyl-
oxazol-4-ylmethoxy]cyclohexylmethoxy)-2-methylpropionic acid.

cisfracemate
C23H28F3NOs5 (455.47) MS(ESI): 456 (M+H")

Example 13:

Analogously to Example 10, tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-
2-methylpropionate and 5-methyl-2-(5-methylfuran-2-yl)oxazol-4-ylmethyl
iodide give 2-methyl-2-{(1R,3S)-cis-3-[5-methyl-2-(5-methylfuran-2-yl)-

. oxazol-4-yimethoxy]cyclohexylmethoxy}propionic acid.
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i ce/acetone bath). 1.5 m of a 2MIlithium diisopropyl
am de solution in 15 tetrahydrof uran/ hexane are then
added dropwi se. The solution is initially 80 stirred
at -78Cfor 90 mn and thenog?rmsd to OC (ice bath),
1.41 g of nethyl iodide an .5 m of tetrahydrofuran

are added and th olutiop is stirred at 0C for 1 h.
1 f cog@\iﬁ; adged, and the phases are
SW aqueousphase is extracted with ethyl
acet @t e. yFAge 5 conbi ned/organi ¢ phases are dried over
MySO4 and concentrated (yield: 320 ng of crude
product). The crude product is dissolved in 5 nm of
abs. tetrati§/tge®m@iean and cooled to -78C (dry

i cel acetone bath). 1.5 mM of a 2M [lithium

 PaTRNBL AL B PR Borl D T oni o i a1y

stirred at -78C for 90 mn and then 10 warnmed to 0C
(Egggﬁ@éqg 1.41 g of methyl iodide and 1.5 m of
t rofuran are added and the solution is stirred
afngiogbusly 1o irxampie 16f ter-aity( 2-dois-3-hydroayichethhexytingthexy)-
Ph SRR HES. 3 B S gt pd
TRy R hiRRER a3 AN AegN “gﬁg'iﬁf@bgwg%éﬁﬁ‘?
ety inslide OveSOHRES Lol {adstme ey Bhermdporeetby-
CoOXEIR|-AL Mt Oxy]HifoHGIntBtRokP-dmdtAliBfogithit Bcl. M of
tetrahyd)?ofuraxg,] 1 me&gf conjéﬁ HCI ig@a ded and the
m xture is stirred at roomtenperature for 3 d. The
mxtye is diluted with water and ethyl acetate, the
phase§_are separ at nd t h§ aqueous phase is

3 d wiNth-e t @~gl'he conbi ned organic
p : wth s rated NaCl solution, dried
over MgSO4 @nchconcentrated. The 20 residue is
chr omat ogr aphed on silica gel (heptane/ethyl acetate

2/1), giving 20 tent butyl
2-(cis-3-hydr oxy(g?’{:g?% get‘iyl met hoxy) - 2- net hyl -
propionate as a yellow oil. C15H2804 (272.20),

NOZ (84758 EShenls *
2- ??‘? 3- ?g met hW%(- p-)?ol ymkyzc))l -4-yl met hoxy) cycl ohe

xyl -
Example 15:

Analogously to Example 10, tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-
2-methylpropionate and 5-phenyl-2-p-tolyloxazol-4-yimethyl iodide give
2-methyl-2-[(1R,3S)-cis-3-(5-phenyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-
hexylmethoxylpropionic acid.

cis/racemate

CogH33NOs5 (463.57) MS(ESI): 464 (M+H™)




10

15

25 net hoxy] - 2- net hyl propi onate: HO NaH, DW
cis/racemate Y 11 | cis/racemate 200 ng of tert-butyl

2- (ci s-3- hydroxycycl ohexyl met hoxy) - 2- met hyl 30

propi onate are dissolved in Q m of dinethyl formam de,
and 20 ng of NaH (95% are ﬁded. After 60 mn of

S roomtenperature, 460 ng of 81

ExaHﬁ]?@Lp tol yl oxazol -4-yl methyl iodide in 1.5 ni
oAngdiageusiyl tbdrvannple d 0, terbbatid 2dciat3-A@irokheyalohaxyiraethoxy)-

SE'“@%‘F"*‘?F"E@%‘E@W?@WI55%‘*@% OmedtRenpodriry.
idg @ine2-metbyIpFdEles 38)-sisskHumatia-2- (atillaguasnethyl-
bﬁé |)@&5L4@ﬁh@mom9c@hwmméﬁmwﬂm %rnﬁc QMHY' et her

and the organic phases are dried over

...concentrated. The residue is. chromat ographed o.n SI lica

g?I F(heptane/ethyl tate ®/1 -> 1/1). 200 ng of the
{

2- [fci & t hy? - 22p- v61 yoxazol - 4-y| net hoxy) cycl ohe

xyl met hoxy] O72 net hyl propi onate are obtai ned as a

yellow oi | . C27H39NGG (457), LCM5 10 (ESI): 458

(MH). Inproved sy s of tert-butyl
2-[cis-3-(5- rrethy? %Qﬁ tol yl oxazol - 4-vyi -

nmet hoxy) cycl ohexyl net hoxy] 2- et hyl propi onate: 15 50
NGogif 4RINOE 58.42) MS(ESH: kg6 (Mer/gycl ohexyl

met hoxy)-2-methylp rop ion ate are dissolved in 0.5
m of di methyl formam de and 22 ng of NaH (60% are
aBxamhpléfi7er 30 nin of stirring, 112 ng of

ATEloBEL 5 B BRI 8¢ St Suih 240 o At eirithony)
uktmelbyiprepipaale ansk2- Iﬁ-fﬂ?ﬁhomﬁﬂy@ﬁ@t&thYlém%ﬁl—‘lﬂﬂmﬁthy'
t RIARRY @it 2L{(1RI3S)-ds-3-[2-(4-methoxyphenyl)-5-methyloxazol-4-yl-
methoxylcyclohexylmethoxy}-2-methylpropionic acid

OO\%”I\OO\,OQLO

cisfracemate

25

30

C23H31NOg (417.50) MS(ESI): 418 (M+H")

Example 18:

Analogously to Example 10, tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-
2-methylpropionate and 5-methyl-2-thiophen-2-yloxazol-4-methyl iodide
give 2-methyl-2-[(1 R,38)-cis-3-(5-methyl-2-thiophen-2-y!oxazol-4-yl-
methoxy)cyclohexylmethoxylpropionic acid

[}{ro&og\o

cisfracemate .




10 M of nethyl tert-butyl ether and 10 m of water
are then added. The phases are separated, the aqueous
phase is extracted once with nethyl tert-butyl ether
and the organic phases are dgjped over MySO4 and 25
concentrated. The residue is chromatographed on silica

9@'28(-15?2@%%93@)2M@(‘E%I?ts@45(M+H3’ 1/1). 60 mg of the

crude rt-butyl [ cis-3-(5-methyl -
2- p-tol yl oxazol - 4-yl met hoxy) cycl ohexyl met hoxy] - 2- net hy
I E&gmp]@qge are obtained as a yellow oil. C27H39NC6

§ ARBlagogsl/ae HenIe 20, Tk pUivb 2 siar > BYdromEyRalB e Br BREY -
>é?{T?mlygxm}ioﬁztegmidﬂyhfempzq_mmﬂtﬁfrometmwbhaﬁﬂmaao! -4-
S VPBTIIOREE Yo Me k-2 (1R S8kdisra 1o metavies @ ifers

 hevethoyphenyl)exazokdhginptuplynychexgmetsoxylprpiomc acid
of trifluoroacetic acid for 1 h. The solution is

concentrated conp ely and purlfled by flash 10
chro ography (r‘n\e;/et acetate 5/ 1) giving 66
ny

-2-p-t oxazol 4-yl met hoxy) cycl ohe

X£| thoxy? rret hyi propi oni c acid. C23H31NGC5

~61), MS(ES+) 402.29 (MH). 15 Exanple 8a: 2-[(1
R, ffS) - 3- ( 5- Met Bylazedia@- t Ol Yyl 0xazol - 4- yl met hoxy) cycl ohex
yl met hoxy] - 2-nethyi propionic acid 20 OH Starting with
an enantionerically pure tert-butyl 2-[(1

Re35h5 8t sNGs WA 2FYMS(ESI): 472 (M+H?)

Example 20:

Analogously to Example 10, tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-
2-methylpropionate and 5-methyl-2-(4-isopropylphenyl)oxazol-4-ylmethyl
iodide give 2-methyl-2-{(1R,35)-cis-3-(5-methyi-2-(4-isopropylphenyi)-
oxazol-4-ylmethoxy)cyclohexylmethoxy]propionic acid.

| /\\Q\.{I\O’O\/OQLO

cislracemate
C2s5H35NO5 (429.56) MS(ESI): 430 (M+H")

Example 21:

Analogously to Example 10, tert-butyl 2-(cis-3-hydroxycyclohexylmethoxy)-
2-methylpropionate and 5-methyl-2-m-tolyloxazol-4-ylmethyl iodide give
2-methyl-2-[(1R,3S)-cis-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)cyclo-
he-xylmefhoxy]propionic acid.



5

..chr.omat.ogr.a

cycl ohexyl net hoxy] - 2- et hyl propi onate, 2-[( 1
R, 3S)-ci s-3-(5-net hyl -
2- p-tolyl oxazol - 4- yInethoxy)cyclohexylnethoxy] 2-met hy
i propionic acid is obtained, C23H31NO5 (401.51),
MB(ES+) 402.29 (Mt). 83 Exafple 9
1-[cis-3-(5-Methyl-2-p-tolyioxazol -4-yl net hoxy) cycl ohe
xyl met hoxy] cycl o- pent anecar boxylic acid: cis/racemate
DA, allyi i 2. A, allyl iodide cis/racemate
Phd, a7 2. H2,Pd/C (10% 3.
Hf O%islrace e H, DWVF TFA cis/racemate
5 9. PDA\ allyl iodide 2. LDA allyl iodide 25
with ethyl acetate. The conbi ned organi c phases are
dried over y%@% and concentrated. The residue is
phe

5/1), giving 140 ng of tert- butyl 2-al lyl-
C25H31NO5 (401.50) MS(ESI): 402 (M+H™)

on-silica gel ..'(heptane/ethyl. acetate ... ...



2- (ci s- 3- met hoxynet hoxycycl ohexyl met hoxy) pent - 4- enoat e
as a yellow oil. C21 H3605 (368.52), MS(ESI): 296.25
(MH-C4HI90). stirred at -78C and then at 0C, in each
case for 20 mn, and 0.85 ¢ % allyl bromde in 1.5
m of tetrahydrofuran is added at OC. The solution is
s%ixg e OCfor 2 h. 1 n of a saturated NH4C
utton and 5 m of ethyl acetate are added and the
pRigsEEo-Mathwedrariatviaxazohé-vimehony) oynlebexylmedndsultarylacetic
taeig- Butyl 2-a | lyl-2-(cis-3-m ethoxynethoxycycl
ohexyl m eth oxy) pent- 4-enoate: cis/racemate 200 ny
of t butyl

(cis t hoxymet hoxycycl ohexyl met hoxy) acet ate are
di S%OI n 6 M of abs. tetrahydp6Fdran and cool ed
10 4 (dry 1.lig®} acet one bath)y. 1,05 m..of a 2M -

it 'Hq di | SEPIasSY). aMs@eEsol ut | o l'n 10
t et r ahydr of uranftexanme—are~t hen added dropw se. The

sol on is initially stirred 78C and then at 0C,
in case for 20 mn, and O. of allyl brom de
in 1]J5 mM of tetrahydrofuran is ddded at 0C. The
solution is stirred at OCfor 30 min. I m of a
saturated NH4Cl solution and 5 m, of ethyl acetate are
add ang_ffecphases are separat d. The aqueous p
is ext Teset ‘ed W|th acetdte. The c rrb|
or c phases—are dr ver Mésm and, c nt‘Pat d. COMe
The | due is chiSRat ogr afRed orsimj Hsiem gel
(hepta /ethyl acetate 10/1), giwiHeN 160 ng of
erI%aI I%(I ated pr oduct Thi is dissolved iAa6 M of

% ahydr of ur an“¥RF 8ol ed to -78C (d cisfracemate

|ce/acetone bath). 1.05 m of a 2Mlithiu
di i sopropyl am de solution in 20 tetrahydrof 4ran/ hexane
are then added dropwi se. The solution is initially 85

tent - But yl
( clism3- Rydroxyc he_éﬁl nmet hcppx;) cycl opent an a
ter 1, [l ) 2R0= ] z H\O |

- . —
0

~N 8] N

cisfracemate cisfracemate

KOH
KO'Bu, DMF H\ MeOH }‘(\O sl
EtO O AN _ HO” Yo

HS

pY

OEt

cisfracemate cisfracemate
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CH2Ct2 2. H21PdIC (10% 3. HCl, THE cis/racemate
cis/racemate 140 ng of tert-butyl 2-allyl-2-(cis-3-

nmet hoxynet hoxycycl ohexyl net hoxy) pent - 4- enoate are

di ssolved in 5 m of dichl ogHmet hane, 10 ng of G ubbs
catal yst (Cl2(CY3P)2Ru=CHPh) “are added under an Ar

T3PS AR O (51" e added and

the solution is filtered through silica gel. This
gives 100 ng,of tert-butyl 1-(cis-3-nmethoxymethoxy-
cycl ohexyl net ox%) cycl opent - 3- enecar boxylate as a
brown oil . i s dissolved in 2 m of /=0
degassed andsat ur at edimHth Ar. 30 ng of POT (10%
are then ddgd¥, and pheduxiotiso, inErdegassedAgai n. The

- solution is{15 saturated vith hydroagen and |stirred at

20 ml  of
di ve 100

ature overnight. Dilution wt
et hyl acej and filtration through Celi
ng of cru ert-butyl

1- (ci s-3-net hoxynet hoxycycl ohexyl nmet hoxy) cycl opent ane-
carboxylate. This is taken up in 2 m of
tetrahydrofuran, 0.5 m of HO (conc.) is added and
the mxture is stirred at room tenperature overnight.

2h ey oiroecked flaskeithrsdirier etbtoi, titesat theatredndaH@Bpping

. . w thetrarinéte
SR ftnBhcostt %ﬁﬁéﬁﬁiﬁﬁﬁ%bgﬁ?ﬁ%@ﬁ‘ gpjnlet g
c(asPRALGr TP B geidd Al are ovaed WtbiGARb Af diefhyl gther.
g‘?heta SP?W‘?&F lseédbiéd & 0t@t 30 §Qf bthyt 5IméthyI-glpiesiyletaBle-
O4-cartoatats i dissobegiaanoal skdishyl eihepand added denyise
atocthessuspgrsiboWARSr ond hotroof sthrdng ektooht &mpéfiterd, the

URetibh nS6Wi8el Tt @Bptanefethyl acetate 1:1): R, starting material =
0.66, Rf, product = 0.18). 80 g of MgSQ4, 300 ml of methyl tert-butyi ether
and 30 ml of ethyl acetate are added successively, and the suspension is
stirred at room temperature. The mixture is then cooled to 0°C, 90 mi of
10N KOH are added dropwise and the mixture is stirred for another 60 min.
The solids are filtered off, the residue is washed three times with ethy!
acetfate and the filtrate is concentrated, giving 24 g of 5-methyl-2-p-tolyl-

room t enpe

- oxazole-4-methanol as a yellow solid. C12H13N0O2 (203.24), LCMS(ESI):

204.1 (MH*).

At -78°C, 22.2 ml of DMSO in 30 ml of dichloromethane are added
dropwise to a solution of 12 ml of oxalyl chloride in 150 mi of
dichloromethane such that the temperature does not exceed -70°C. The
solution is then stirred at this temperature for 30 min. 24 g of 5-methyl-
2-p-tolyloxazole-4-methanol in 120 mi of dichloromethane/chloroform (2/1)
are then added dropwise, the temperature not exceeding -70°C. The
solution is stirred at this temperature for 30 min. 80 mi of NEt3 are then
added dropwise such that the temperature does not exceed -70°C. After
the addition has ended, the cooling bath is removed and the solution is,
with stirring, warmed to 0°C. At this temperature, 100 mi of water are added
and the mixture is stirred vigorously at room temperature. The aqueous
phase is separated off and extracted with chloroform. The combined
organic phases are washed with saturated NH4Cl solution, dried over




tert-Butyl '
1-[cis-3-(5-nethyl-2-p-tol yl oxazol - 4-yl net hoxy) cycl ohe

-xyl - nmet hoxy] cycl opent anecar boxyl ate: 5 57 ng of

tert-butyl
1-(cis-3- hydroxycyclohexylne?ﬁoxy)cyclopentane-

- c M&SUA/ 'aﬁH %oﬁf‘,@nt‘ijét%aog‘\éfi% 23‘8&6?&&{9@{1 2-p {olyloxazole-

di rret hyl f or mam d

s dsirsbaldehyde ag @ yallew salidy Gdai-ﬂémm 62Qir 23) LEMS(ESIN 202.1
apdH*y.hen cooled to O0C, and 150 ng of nethyl
2-p-tolyloxazol-4-ylnmethyl iodide 10 in 1 m of

di met hyl f ormam de are added dropw se. The suspension

| #Metioyli[eiseH(tait- mgmnﬁanplen@im@)é ot?eﬂi]@é‘ﬁﬂ:o&l'a&é:ed

with nethyl tert-butyl ether sat ur at ed

...sal.uti.on. The.aqueous phase is renoved and extracted
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10/ 1) gi

Wi t thyl Tt Meatyl ether. Fhe conbined organic
phap are Wadl&Liwi th satufated] NaCl sol ution, dried
ovef $O4 and—eoneentrat ed. |Chrogat o 15 graphy of the

respduedon silica gel (mgwanereth bc;amgate 99/ ->
20 ng of a product mi xt ur’e whi ch,

according to LCM5, contains the desired tert-butyl
LC|S 3- (5-net hyl - 2- p- tononazoI 4-yl met hoxy) cycl ohe

x §PreCEBRRoxy] cycl opent anec@MB6%)Fat e.  This nmixture is

used for the next step wi t hout further purification.

Cg??f%f & Bttt al&%‘q‘:ﬂ?x o stEshvad i SO0 o5 Mega
xgnerdDHos pf Blpéie ape ﬂﬂdﬂ@ ﬂ@ro&y'lhocuraof gtirring at room
Cletpaatira! €39 i of b2t a8AB 8 adHe8 And most of the methanol is

distilled off. The residue is taken up in ethyl acetate/water and the phases
are separated. The agueous phase is extracted with: ethyl acetate and the
combined organic phases are dried over MgS04 and concentrated, the
residue being the methyl ester in quantitative yield.

10.7 g of the residue are dissolved in 100 mi of dimethylformamide, and
11.2 g of tert-butyldimethylsilyl chloride are added. At 0°C, 11.5 g of
imidazole are added, and the solution is stirred at room temperature

) overnight. 200 mi of saturated NaCl solution are added and the solution is

extracted three times with methyl tert-butyl ether. The combined organic
phases are washed with saturated NaCl solution, dried over MgS04 and
concentrated. This gives 16.4 g of methyl [cis-3-(tert-butyldimethylsilanyl-
oxy)cyclohexyllcarboxylate as a colorless oil. C14H2803Si (272.46),
'MS(ESI): 273.13 (MH"). |
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20 ng of inpure tert-butyl
1-[cis-3-(5-nethyl-2-p-tol yl oxazol - 4-yl nmet hoxy) - _
cycl ohexyl net hoxy] cycl opent anecar boxyl ate is stirred
in1lmM of trifluoroacetic Séid at room tenperature
overnight. The solution is 5Y€oncentrated conpletely
a e.resji.due,is.ch t ogr.aphed on silica gel
Heshds Snmenea e etionipaigiodne.

t eatbdxytayd: et her), giving 7.5 ng of
1-[cis-3-(5-nmethyl-2-p-tol yi oxazol - 4-yl met hoxy) cycl ohe
xyl met hoxy] cycl o pentanecar boxylic acid. C25H33NCG
(427.55); LCVS 428.2 (M#). 10 Exanple 10:

TBAHSO41 NaCH ci s/ racenqt e Me! ci sl racemat

NaH MIBE~ci s/ r acemat e F O -BBQHIELO cCi aclmat CO,Me
__..T.FA.88t -Butyl . ON CHCN g A o
Clgad ot B%eyl &i phenyl si | anyfoxy)cyctoh ;/\II nmet hoxy]

acetfate 5 2§g of [cis<3(tert-b utyld ip

henyl si | anyl oxy) cycl o | ] met hanol, tog r with

40 g of tert-butyl brompacetate and 6.9 ¢

t et rabut Iapm)ni um hydrogensul fate, are dilssolved in
300 rﬁ’s%%/e"}a& uene, and 200 m of NaOH (50% st r aistrchjate
are then added dropwi se at 0C. The mxture is stirred

At rgin sompbraludhd e b e s OB ey el syloxy)-
cyclohexyljacetate are added dropwise to a mixture of 4.0 m! of HSIiEt3 and
1.50 g of BiBr3 in 20 mi of acetonitrile. 1.51 g of 5-methyl-2-p-tolyloxazole-
4-carbaldehyde in & ml of acetonitrile are then added, and the mixture is
stirred at room temperature for 4 h. The suspension is filtered and
concentrated. The residue is chromatographed on silica gel (dichloro-
methane/methanol 100/1), giving 1.20 g of methyl cis-3-(5-methyl-2-p-tolyl-
oxazol-4-ylmethoxy)cyclohexanecarboxylate as a light-yellow oil.
C20H25N0O4 (343.43), LCMS(ESI): 344.1 (MH™).

cis-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyljmethanol:

oyl

LAH,

—

N

cisfracemate cis/racemate

At 0°C, 1.70 g of methyl cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclo-
hexanecarboxylate in 5 mi of tetrahydrofuran are added dropwise to a
suspension of 380 mg of LiAlH4 in 50 ml of diethyl ether, and the mixture is
stirred at room temperature for 2 h. 3 g of MgSQ4, 30 mi of methyl tert-butyl
ether and 3 ml of ethy! acetate are added successively, and the suspension



10 and the mxture is extracted with 3 x 100 m of
nmet hyl tert-butyl ether. After the third extraction,
t he agueous phase is acidified and once nore
extracted with 200 m of ”EHBW tert-butyl ether. The
conmbi ned organi c phases are éxtracted with saturated

SR O GRS R LT il B RRAR TG T of

pi QNKPH.is added grwseana the onixtuse is stirrgd for another 60 min.
CTﬁe %E)ﬁdise te ﬁlhﬁ,‘r&i @Wﬁ%"ﬁésﬁideﬁ@%ﬁ@éﬂ three times, with. et

cyc oh exy acetate as ow ol |
eatatesgnd fhs ftsp |s4@gcgl|v4pzp4}e gymggéﬁ)g of cis-3-(5-methyl-

" ?&w‘l yREtOGIERMES et 4b eRlishey| et ho
%fﬁﬁﬁ

ééﬁﬁ@%ﬁéo%(gﬂng%&w But yl. 0 cislracemte

 cis-3- (tert-butyl di phenyl sil anyl oxy) cycl ohexyl rret hoxy]' -

10

15

20

o EE ARl B R AR o ek P IeBE 08

200 m of dry tetrahydrof uran and cooled to -7SC and
83 m of Ii m di i sopropylami de (2N in

t et r ahydr of ) are sl ovvlé added dropw se sy ) hat
the i prep peht ure HoEBMnot exgeed 89 -6 The |
m e I's then warnmed to—98€—amd stir fo@ | 1,

pg which the color of the sol utbon furns to
ow. The mixture is cooled again tdF-70C, 35.27 g

of methyl iodide are then added dropw se and the
m eis stirred at OCfor 3 h. T caction is
clRecked (Thach@te CVB), showi ng 5 t h§ mat FieraceMmate

product (nononethyl conpound). 20 of saturated
bni um chl ori de solution are added tp the reaction

1.56 g of PPh3, 0.87 g of imidazole and 1.64 g of iodine are added to

1.55 g of cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyljmethanol
in 20 ml of toluene, and the mixture is stirred at room temperature for 2 h.
10 ml of dichloromethane are then added, and the mixture is stirred for
another 60 min. The solution is diluted with 50 ml of water and 50 ml of
methyl tert-butyl ether, the phases are separated and the organic phase is

--dried over MgS0O4 and concentrated. Filtration of the residue through silica

gé;l using dichloromethane gives 1.12 g of 4-(cis-3-iodomethylcyclohexyl-
oxymethyl)-5-methyl-2-p-tolyloxazole as a yellow solid.
C19H24INO2 (425.31); LCMS (ESI): 426.0 (MH).
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20

m xture, and the mxture is extracted with

wat erl nethyl tert-butyl ether. This gives the crude
product as a dark-red oil which, wthout purification,
is converted in the sane rgqﬁti on sequence into the
gem nal dinmethyl 10 conpound. The crude product is

DEEHJI cRd3- %ln?éthMC?p%lyié{é?@%-@{]@fwgﬂ%pcy%ﬁ%%ﬁue?ﬁ’y'l-l -t

Thi's gives .
zs?l ryﬂgcw&%t but yI - -
di phenyl si | anyl oxy) cycl ohexyl met hoxy] - 2- met hyl pr opi ona
te as a light-yellow oil. C31H4$O4SI (510. 80)
H+). tert-Butyl

3-h w cygl ohekbl(g{,ebny) at @
cefat e~Ci sifac ut
-3-(tert-butyl dl phegl\m I anyl y) ycI ohexyl met ho o

-net hyl propi onate areé di ssol ved\n. 100 m of EtO
acetjonitrile, and 62 m ofA_ tetrabutyllanmoni um

pivde (1 N solution | Rt ePEhhydr of
2 h of stirring at 60C, the rqg
e mxture is concentrated underTeduced

The residue is extracted frgm water/ethyl
acetate. The combined org. phases are extracted wth
saturated §odidaighl oride solution and dried
magnesi um sul fate, and the solvent is renove
reduced pressure. The crude product is purified on
s50 imgpof OIBY h@addmd &1 6y Imgaoééﬁayanéﬁcabtodce’tatb)m 1Thins of
duct, tert 30 bag

S nrtBlins R AR e e S emdsmpe i d b

aZsZQ\mg:@ﬂ 4fdieSsiodometiicysdlotiexgB04med)-3 MethyBRBtolyl-

or o th%ﬂ Efo‘?{?ﬁr Eﬂg W(])cle %ﬂﬁﬁlpﬁ %ﬁ{l éf Ho‘r’n temperature.

h/é%ll ?rét R xghaf m mﬁﬂ-lputwl eh 1&@! smuwed Nagd solution

%Wh@'mﬂcﬁ'%a’t@ﬂéh& added and the > phases are separated. The aqueous

ZpAé:sleS!s extr\éc{e%xxiw eqtplyl tértrgeutyl et%&r and the combined organic
phases are washed with saturated NaCl solution, dried over MgS04 and
concentrated, giving 117 mg of ethyl cis-3-(5-methyl-2-p-tolyloxazol-4-
yimethoxy)cyclohexylmethylsulfanyl]acetate. C23H31NO4S (417.57);
LCMS (ESI): 418.1 (MH™).

xqn) are added.
on has ended

Gk mate
un

cis-3-(5-Methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethylsulfanyljacetic
acid:

o
|
}/._/

N\

W,
(N
\_/

| cisfracemate cisfracemate
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. (Reany

met hyi propi onate is dissolved in nmethyl tert-butyl
ether, and 15 ng of sodiumhydride are added. After
15 mnutes of stirring at roomtenperature, 10 0.12 ¢

‘of 2-(4-fluorophenyl)-4-iodongt hyl -5-nmet hyl oxazole is

added and the mixture is s red at roomtenperature

(3757 B o) bR PR Blalloratal Bhedol iy T
t mthﬂdlilfa{\ﬂ]acstat@am/dﬁsulnddrin B exliusfadethnask drral off@N KQH is

Cﬁggéd lﬁ?‘iﬁ%gndgglrr]% !)%ﬁ%’t Jreﬁnu Fogﬁft(ﬁw&%lghﬂe olBHig. &5l of 2N
80 2ql Piseunaﬂedd\!@qéh@iymgn @mé@h\yat@t@z\dl 2umy bfret hox

yhrcmr@ﬁ@i%lne é‘i‘étth@mé}dd%dnﬁﬁd‘mé’g rted. The
col or|, esE oi ] . H36FNO§ §4
aseIs dned over MgSO4 and concentra d glvmg 100 mg of

2c|§sc3 ¢5- ﬂwe[tﬁyl(zlpl-‘tbwmbstmmeﬁmlsrwdwlohéayt%mylyul@tyl]@éfetac

b CRARRINOAR (L SR VS TBS s o LT Bty

2 {cis-3-[2-(4-fluorophenyl)-5-net hyl oxazol - 4-yl -

cl ohexyl met hoxy} - 2- net hyl propi onate is
SFEEHTS‘ 2%|n 1 mM of dichloromethane, 1 m of
t Anﬁloa@uélad@t&@rrade @2, 4-(sisdEipdonasthiisyeiokexylexyraethyl)-

s51rném9: 2lp- W@&éz?é@ﬁfxg:ezﬁ gn@a%{p@a&b %a‘tégﬂ@rﬂ tudtiére gd
TR TRl G- et el o chrosihyisUanypropioni

V\atldl‘dSCh nhuktur@n‘édlhatmemnérs GAR2IN0BB U854, NECMS(ESI):
M der reduced pressure, purified by

prepara ve HPLC. This gives 0.06 g of the carboxylic

acid

2-{cis-3-[2- uorophenyl - 5- net hyl oxazol - 4-yl met hox
yl- cycl ohex oxy} - 2- hyl prop ionic acid as a
col orl ess oi C2RH28FNO5 405 47) M5(ESI): 406
( Mktt) 791 GExanpt'e .
O _N
cis/diastereomer mixture
Example 24;

Analogously to Example 22, 4-(cis-3-iodomethylcyclohexyloxymethyl)-
5-methyl-2-p-tolyloxazole and methyl 2-mercaptobutyrate give 2-[cis-
3—(5—methyI-2-p-ton!oxazoI-4-ylmethoxy)cycloheicylmethy!sulfanyi]butyric

~ acid as a mixture of diastereomers. C23H31NO4S (417.57), LCMS(ES)):

418.1 (MH*).
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Anal ogously to Exanple 10, tert-butyl

2-(cis-3-hydroxycyc|ohexylnethoxy) 2- nethylproplonate

and 2-(3-net hoxyphenyl ) -5-met hyl oxazol - 4-yl net hyl 5

i odi de give 2-{(1 103

S, 3R)-ci s- 3- [2 (3- met hoxyphenyl ) - 5- met hyl oxazol -

yl met hoxy] c oxy} 2- et hyl pr opi oni c aC|d

C|s/racenat» 6 (417.50) MS(ESI): 418 (M-H+)
npl AnabqQgaiss]| y A0 Exanmpl e 10, tert-butyl

2- -S(Hydroxycyclohexyl@%thoxy) 15

2-(§1rifluoronet hylphenyl) -5-net hyl oxazol - 4-yl -
met Hyl i odi de give
bS, 3R)-3-[2-(cis-3-trifluoronethyl phenyl) -5-net hyl

oXazo 4c,y,5@§{e;gyﬁygrwﬁh,%hexyl met hoxy) 2- met hyI pr opi oni
c adid. 20 cis/racemate C23H28F3NCH (455.47) MS(ESI):

456 '(MrH+) Exanpl e 13: 25 Anal ogously to Exanple 10,
tert butyl 2-(ci s-3-hydroxycycl ohexyl net hoxy) -

rreﬂ@; &r Opl onat e and

(5 met hyl f ur an- 2-yl ) oxazol - 4-yl net hyl
[ Adaldgogslydo Lxaenply I2224{((:f§; 3-iodomethylcyclohexyloxymethyl)-

ox azo 9’ ? VT 3frrey$ %%H%?E% ]?erhgeéﬁgx J%?ﬁygo% e gdgs-
(5 *3olyl @@zoﬁsfme)haa@wcmmkymtmnﬁwm
Aﬁ@dtaasié%drd &8 aﬁ%ﬁ(’ﬁﬂle%fjeﬁastél%rdhé’r%t (2§|.26H37NO4S (459.65),

?Még?%naﬁgﬁdr g(ﬁ,ﬁ\gg' Zhgxyl met hoxy) - 2-

i met hoxyphenyl ) - 5- net hyl oxazol -4-yl - nethyl iodide

give 2-((1 R 39)-cis-3-[2-(3,4-d
i met hoxyphe 5- et hyl O
E/;N H)J\

cis/diastereomer mixture

Example 26:

Analogously to Example 22, 4-(cis-3-iodomethyicyclohexyloxymethyl)-
5-methyl-2-p-tolyloxazole and ethyl 2-mercapto-3-methylbutyrate acid give
2-[cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethylsulfanyl]-
3-methylbutyric acid as a mixture of diastereomers. C24H33N0O4S
(431.60), LCMS(ESI): 432.2 (MH").




10

15

10 oxazol -4-yl m et hoxy] cycl o hexyl nethoxy}-2-methylp
rop ionic acid. cis/racemate 15 C24H33NO7 (447.53)
MS(ESI): 448 (MtH+) Exanpl e 15: Anal ogously to Exanpl e
10, tert-butyl 2-(cis-3-hydrﬁﬁycyclohexylnethoxy)-

2- - met hyl propi onate and

5- phenyl - 2- p-ta] yl oxazol - 4-yl net hyl i odi de give 20
2-met hyl - 2- [ O '

R, 3S)-cis- 3- = 2- pjlt ol yl oxazol - 4-yl et hoxy) cycl
0- Yiex I prepi O }gl. cis/racemate 25
C28H33\N05 (463 57) MS(E$l): 464 (M-H+) 93 Exanple 16:
Arfd tert-butyl

2-(c s43-hydroxycyclohexylnethoxy) 2-meth ylp ro pion

yl -2- (4-trifluoromethyl phenyl)oxazol -4-yl -
i odi de gi ve 2 nmet hyl -2-{(1

F<Ci %ls:%dl%ée{é% 1;f(' -trifluoronethyl 5
phenyl ) oxazol - 4-yl nmet oxy cycl ohexyl met hoxy} propi oni c

~acid cis/racemate 10 C23H28F3NO5 (455.47) MS(ESL): 456

(MtH+) Exanple 17: Anal ogously to Exanple TO,

tert-b .2-(ci s-3-hydroxycycl ohexyi met hoxy) -
2%!‘}@%70pi onate and

ZA@élcrgemlab'xthEmmw&a 22, Me(clsyIB-chhroéthgrlcybinbehylbxyn’héthyl)-S—

Pfg%?ﬁ-zgg\fgi éle aq%ethyl 2 Ggrrlﬁ,\/rlc ylgr%lmo?@tg iye
metlF§x3{ T nat we&mtﬁw{qxa%sa 4ylme }wokg exylmediaylaulianyl]-

CRshedgRiTBpienklacid. C23H31NO45 (417.57), LOMS(ESI): 418.1 (MH").

/O\/ O
S
O/N

cis/racemate

Example 28:
Analogously to Example 22, 4-(cis-3-iodomethylcyclohexyloxymethyl)-

5-:methyl-2-p-tolyloxazole and ethyl 2-mercapto-2-phenylacetate give 2-[cis-

3~(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethyisulfanyl]-

~ 2-phenylacetic acid as a mixture of diastereomers. C27H31N0O4S (465.62),

MS(ESI): 466.39 (MH").




C23H31NO6 (417.50) MS(ESI): 418 (MrH+) Exanpl e 18:
Anal ogously to Exanple 10, tert-butyl

2- (ci s-3-hydroxycycl ohexyl met hoxy) - 25

2- met hyl propi onat e and

5- et hyl - 2-t hi ophen- 2- onxazoP 4- et hyl iodide give
2-nmet hyl - 2-

R, 3S)-cis-3 t hyl - 2- t @i ophen- 2-yl oxazol - 4-yl
t hoxydcyc | meshoxylpr opi oni c acid 30
CI cerfd C20MZ7NOO8 (393.50) MS(ESI): 394

“putyl 2- (CIS 3-
2- mgt hyl propi onate a
[ -2-(3-trifluorone

_ give 2-nethyl-2-[(1

Fdro ycyclohexyInEthoxy)
oxyphenyl ) oxazol - 4- vyl et hyl

cis-3-[5-nmethyl -2-(3-trifluoro-
met Yoxyphenyl ) oxazol - 4-yl met hoxy] cycl ohexyl met hoxy] pr o

pi onic a%‘%,gg}%ﬁfgfl}mu@‘gn 47) NMS(ESI): 472 (MrHt)
Exanpl e 20: Anal ogously to Exanple 10, tert-butyl

2- (CIS 3- hydroxycyclohexylnethoxy) 15 2-nethyl pro

H%’éﬁ g éxl so%gg )] 1%?@-” lo)dg;(nae%r?)lzlcyclghexyloxymethyl)—
FS-B@thym%p&el@EJxﬁebléyéncﬂeﬂﬂi ESﬁ@rch tsd Ellﬁ?ﬁhbhbxylacetate give

ARaES G R G Y tthan gty s by Rk
Eayglpkeylacetic acid as a mlxture of dlastereomers 027H37NO4S
(471.68), LCMS(ESI): 472.2 (MH").

cis/diastereomer mixture

15

Example 30:

Analogously to Example 22, 4-(cis-3-iodomethylcyclohexyloxymethyl)-
5-methyl-2-p-tolyloxazole and ethyl 2-mercaptovalerate give 2-[cis-
3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethylsulfanyi]valeric
acid as a mixture of diastereomers. C24H33N04S (431.60), MS(ESI):
432.39 (MH").



5

10

15

25 Anal ogously to Exanple 10, tert-butyl
2-(ci s-3-hydroxycycl ohexyl net hoxy) - 2-net hyl propi onat e
and 5-nethyl -2-mtol yl oxazol - 4-yl et hyl iodide give
2-methyl -2-[(1

R, 3S)-ci s-3- (5-net hyl - 2- mto1 yel oxazol - 4-yl met hoxy) cycl
0- hexyl nmet hox i oni '

(401 50) IVB(

) E;<arrpl e 22:
azol - - 4-yl met hoxy) cycl ohexy
aci @H5 KO Bu, DMF OEt KOH

5-1 'yl-z-p-tolyloxa | e- 4- car boxal dehyde: 5 In a dry

fourtnecked flask with stirrer notor, internal

t he meter, dropping funnel with pressure equalizer

Iex .condenser..wi.t.h argon.inlet . (aspirator.wth.

. D. of LiAIH4 are covered with 600 m of

di ety %'F sterepmer siixtHEhsi on is cooled to OC. 30 g

of efhyl 5-nethyl-2-p-tolyl oxazol e- 4-carboxylate are

di ssolved in 100 mM of diethyl ether and added

dropwi se 10 to the suspension. After one hour of

sgxrhhtlﬂ g ;- roomtenperature, the reacti on has ended
e

(TLC pt ane/ et hyl acetate 1:1): ng
gously to Example 22, 4-(cis-3- |odomethyfcyclohexyloxymethyl) 5-

methyl-2 p-tolyloxazole and ethy! 1-mercaptocyclobutanecarboxylate give
1-[cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethylsulfanyi]-
cyclobutanecarboxylic acid. C24H31NO4S (429.58), MS(ESI): 430.35
(MH").

cis/racemate

Building block synthesis of the methyl 2-mercaptobutyrates
Methyl 2-mercaptobutyrate

O
Br KSAc NaSMe
\/J\[(OM o DMF \-)}]f MeOH \)\U/
0]
racemate racemate : racemate

1.43 g of KSAc are added to 1.81 g of methyl 2-bromobutyrate in Smi of
dimethylformamide, and the mixture is stirred at room temperature for 12 h.
25 ml of methyl tert-butyl ether, 10 mi of water and 15 ml of saturated NaCl
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30

0.66, Rf, product = 0.18). 80 g of MgSHM, 300 m of
nmet hyl tert-butyl ether and 30 m of ethyl acetate
are added successively, and the suspension is stirred
at roomtenperature. The mxture is then cooled to 0C,
90 mM of 10N KCH are added opw se and the m xture

i d.f Th d
 BoBLpDFE S R0 L5008 TehaalbSoi R FiSenugas
ephgse isexdtadted witth méthyf fert-batybether and disntombewd organic

o el it oo i G- B 1 g8 anc

2oanqer(tm991 givipgAnethybZacetylsulianybubomscs a ysﬂomoﬂoffhls is
d'tél@n%p?ﬁ‘?idﬂfrﬂ%f ?rLeﬁhéﬁiﬂeﬁH n?lf&%"‘*l rﬁﬁ%é@w@ sm}tkbh' :ﬁ'?n ano]

f oxa ein ororret

s atq]aflﬁ%ﬁi aﬂﬁég@ Qﬁﬁéf%ﬁﬁt@f%@smﬁﬁl tegyperatire pyernigine

sgbwtanprs distilleldesTf sdrh !é@@ly @hdbh ré‘ddcéﬂﬁﬁéﬁu#éeth%sme is

- p- | oxa t hano
Thertinh B ol TR R esrasith 20 Sy o W e phses

adn@depﬁimmd aeq thieerghaimshseelis avasbicdexitte sdiunated NEL |
T . i ' ta b S

gt o b Syt Mg S8, The Sl iioh EREHEAHRed Bhall
t Freducedyeasweegivings1.36tg ekoethy! 27mercaAtcttaﬁyratmes a yellow

aggi tion has ended, the cooling bath is renoved and
the solution is, With stirri ng, warned to 0C. At this
tenperature, 100 nl of water are added 30 and the

Whldgbusﬁ/ totthe lbﬁﬂd\fig Pssksinthédis bOtHe mefmgr at ure. The

d.,of f,
R HRpHIRTRS SRRl 2R e B RIS 5 tleBepto-
wheptasaate.at ed NHACI sol ution, dried over 98 MySO™4 and
concentrated giving 23.8 ¢ of

5- net hyl - él—?l yl oxazol e- 4-carbal dehyde as a yel |l ow
solid. C1 2H1 NO2 (201.23), LCMS(ESI): 202.1 (MH).
5 W\?W(@@rt butyld imethyl si la
nyl oxy) cycl ohexyl ] ca rboxyl ate:

O
racemate

Analogously to th(_a building block synthesis of the methyl
2-mercaptobutyrates, ethyl 2-bromo-3-methylbutyrate acid gives ethyl

~ 2-mercapto-3-methylbutyrate acid.

SH

0] _

racemate

Analogously to the building block synthesis of the methyl
2-mercaptobutyrates, ethyl 2-bromo-2-methylpropionate acid gives ethyl
2-mercapto-2-methylpropionate acid. '

SH '

MOEt

8]
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_ added

cis/racemate 1. NaOwe 2. TBSCI TBSO CO2Me
cis/racemate 10 47 g of 6-oxabicycl o[ 3.2.1]octan-7-one
are dissolved in 500 mM of MeOH, and 40.5 g of NaOwke
are added. After 2.5 hours O{QSS'II rring at room
tenperature, 135 nl of acetitcracid are added and nost
of the methanol is distilled off. The residue is
taken up in ethyl acetatelwater and the phases are

s &paicgoedly {THbe bgildiog biptlasmthesisxf trectnethyhi t h et hyl

a I r [ r ried
oanelspaiplrates, s -2 R BRAB SR nlh | C
matmgrcapée-drphemytpsetatet ati ve yield. 10.7 g of the
resi due are dissolved in 100 m of dinethylfornman de,
and 11A%Fg of tert-butyidinmethylsilyl chloride are

C, .11.5 g of . 20.imdazol e are added, -and
op Q& stirred at roomtenperature
. [RO0O m of saturated NaCl solution are added
¢ solution is extracted three tinmes with nethyl
tert-butyl ether. The conbined organic phases are
wesdesaatei t h saturated NaCl solution, dried over MgSO4
and concentrated. This gives 16.4 g of nmet hyl
[cis-3-(tert-butyl dimethylsilanyl

oAyaingouslydmthe buﬂ@og;hlmbsmh@sne@rf tm ety | .
ChAHREBRIb E?eé@&eth 1'\@6F<§hb42 &yctoficidddtite Jhkd\Ri

Cl.S- 3- t 0] yl oxazol -4- ylnethoxy)cyclohexan
BRI Eabioher ety e

SH

CMe

racemate

Analogously to the building block synthesis of the methyl
2-mercaptobutyrates, ethyl 2-bromovalerate gives ethyl 2-mercapto-
valerate.

SH

/\/HrOEt

O
racemate

Analogously to the building block synthesis of the methyl
2-mercapfobutyrates, ethyl 1-bromocyclobutanecarboxylate gives ethyl
1-mercaptocyclobutanecarboxylate.

SH
Okt
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cis/racemate 5 At roomtenperature, 1.35 g of nethyl
[cis-3-(tert-butyldi nethylsilanyl oxy) -
cycl ohexyl ]acetate are added dropwi se to a m xture of
4.0 M of HSIEt3 and 1.50 9 f BiBr3 in 20 m of
acetonitrile. 1.51 g of 5-nethyl-2-p-tolyl oxazol e-
83 S(L%?hyde in 5mM of acetonitrile are then added,
aﬁ Xture is 10 stirred at roomtenperature for
4 h. The suspension is filtered and concentrated. The
resi due i s_elromat ographed on silica gel (dic [0- 4
net hane/ oI 100/1), giving 1.20 g of net il

cins- 3/(5:.m -tolyl - HO, o S
0X | - 4-yl net hoxy)|cycl ohex8hecar boxylafie as a l
i0g OH25NOA (343, 431, ANCMS( ESI)' HO

0

srhacemate At 0C, 1.70 g of methyl
ci s{3- ( 5-9eRpRe2- p-tol yl oxazol - 4- yl net hewipstyrednasr mixture
hexanecar boxylate in 5 m of tetrahydrofuran are added

deeBM 3 MetlylR-p toiyanazbba-yirhe Bidtly ogclohekylaetilyl s ulfid@]adetic

Ofﬁigi ethyl ether, and the m xture is stirred at room
erature for 2 h. 3 g of MgJS™4, 30 m of nethyl

tert-butyl 25 ether and 3 ml of ethyl acetate are

aég 8P8|§-%9—§3 P’r%tﬁ(yl ?@%ﬂ/hﬁ(&élﬁlﬁ@%ﬂﬁé@lﬂx‘})ggclbﬁegﬁh{eﬁlgﬂ

S SamACaICREIR @ Kissiesinch 5 i of FHIORFRIGACH .8 HTof

s86% agdODreRIcdait BC andithe mixture is stirred overnight at room
temperature. Saturated NH4CIi solution and methyl tert-butyl ether are
added, the phases are separated, the aqueous phase is extracted with
methyi tert-butyl ether and the combined organic phases are washed with
saturated NaCl solution, dried over MgSO4 and concentrated. The residue
is purified by HPLC, which gave 6.6 mg of a colorless solid. C21H27NO5S
(405.52), LCMS(ESH): 406.1 (MH™).

Example 33:

Analogously to Example 32, 2-{cis-3-(5-methyl-2-p-tolyloxazol-4-
'yImethoxy)cyclohexylmethylsuIfanyl]heptanoic acid gives 2-[cis-3-(5-
methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethylsulfinyljheptanoic acid
as a mixture of diastereomers.

C26H37NOSS (475.65), MS(ESI): 476.18 (MH").
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15

The solids are filtered off, the residue is washed
three tinmes with ethyl acetate and the filtrate is
concentrated, giving 1.55 g of cis-3-(5-methyl 5

2- p-tol yl oxazol - 4- yInethoxy}iaclohexyl]nethanol as a

yellow oil. C19H25NG3 (315 MS(El): 315.4 (M+).
4-(cis-3-1aod

onet hyl cycl o oxy hyl Q- 5- net hyl - 2- p-t ol yl oxazol e:
1Q O OH ci s/ ate 42, PPh3 1.56 g of PPh3, 0.87 g

o&in'{e{a}@le and” T 67 Peyline are added to 1.55 g
of /7

| oxazol - 4-yl met hoxy) cycl ohexyl
] metthanol in 20 m off toluene, and the mxture is
stirred at roomtenpedature for 2 h. 15 10 m of

di gy onet hane arefthen added, and the m xture is

S d for another| 60 mn. The solution is diluted
50 Ml of water and 50 M of nethyl tert-butyl

et hdr, the phases are separated and the organi c phase

IS drled over MgSO4 and concentrated. Filtration of
the residue through silica gel using dichloronethane

gi ves giskflagtetdorderd ®ibdu@ | odonet hyl cycl ohexyl - 20
oxynet hyl ) -5-nmet hyl - 2-p-tol yl oxazol e as a yel |l ow
solid. Cl9H241NO2 (425.31); LCVB (ESI): 426.0 (MH).
IENarhply34:

I h I
?éf?ﬂé?éu%ﬂﬁ EXOPIE 38 LS Bt R e >
%nﬂwax&)dydc&examthgleeﬂamw] Bénethylpfomoniglacid gives 2-[cis-3-
TBL Ry REGRIGNISxA b1 4-yimfBthSy)cyclohexylmethylsulfinyl}-2-
methylpropionic acid. C23H31NO5S (433.57), LCMS(ESI): 434.1 (MH").

IOU S
i _
0 _N

cis/diastereomer mixfure

Example 35:

Analogously to Example 32, 2-[cis-3-(5-methyl-2-p-tolyloxazol-4-yl-
methoxy)cyclochexylmethylsulfanyl]-3-methylbutyric acid gives 2-[cis-3-(5-
methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyimethylsulfinyl}-3-
methylbutyric acid as a mixture of diastereomers. C24H33NOSS (447.60),
MS(ESI): 448.43 (MH").
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di met hyl formam de, and the m xture is stirred at room
tenperature for 1 h. 120 ng of

4- (ci s- 3-iodonet hyl cycl ohexyl oxynet hyl') - 5- met hyl - 2- p-t
olyi 10 oxazol e are then addqu and the solution is
stirred at roomtenperature.  After 1 h, 20 m of

met hyl tert-b | ether, 15 m of saturated NaCl
sol ution ang ofO vat are added and t he phases
ane separate : aqL&ous phase is extracted with

417.57); - LCMB (ESI): 418.1 (MH).

| 'ci (5- Met hyl =2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohexyl

ulcfsadizsforemnhecmireaci d: 102 117 ng of et hyl

ci s-B-(5-net hyl - 2-p-tol yl oxazol - 4-yl net hoxy) cycl ohexyl
- net hyl sul fanyl Jacetate are dissolved in 3 m of
methanol, 1 m of 2N KOH is added and the m xture is
stirred at roomtenperature overnight. 2 nm of 2N
HEkamide 136: of saturated NaCl solution, 5 m of water

filafolly % Elalle STER"SRE R8N BAdEg A0 e
Ng[g@:thgxujcmmh@mﬂmaﬂy&sul@nyi] ﬂ@@ctdwl‘(ﬁs 2- [cns 3-(5-methyl-2-

?TQQ% Igltoé(é zHE%} ?Mﬁg%g?ﬂc%%h@%ﬁ?r@th;ﬂsmtﬁ&ﬁ%)%&gdf% '5:1@ heture

@aqme%@%ﬂ&@lﬂ@%i@@gwg@%w Tog¥ik)y to

Exanpl e 22 4- (cis-3-iodonet hyl cycl ohexyl oxynet hyl ) -

5-met hyl - 2-p-t | oxazol e and et hyl

2- mer capt opr g ve & [ cis-

3-\(5- net hyl - azoI 4-yl met hoxy) cycl ohexyl met h
yl sul f L€ Ha m xture of

di 3Ty eoners. C22H29NOA (403 54), LCVB(ESI):

cis/diastereomer mixture

~ Example 37:

cis-3-(5- Methyl 2-p-tolyloxazol- 4-yImethoxy)cyclohexylmethy!squonyI]acetlc

 acid:

===

-
o llle

——

/O\/S H202 ’ /Q/
y=("° Lo =
g O___N

cis/racemate ‘ cis/racemate
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15 404.1 (MH#). OO0 S YKOH ci s/ diastereomer mxture
Exanpl e 24: 20 Anal ogously to Exanple 22,

4- (ci s-3-iodonet hyl cycl ohexyl oxynet hyl ) -

5-met hyl - 2- p-t ol yl oxazol e ang1 t hyl

2-mer capt obutyrate give 2- [CIS-

6253‘{1&?;;(}% %3?911ét?)Wb-gf-(%ﬂ%xa‘&d#@%?@x%%&é@%ﬁo%%%eqﬁyl-

rec
dusaﬁaleyl}amacammw;ismeﬁsw( 1.5mba triflu@uBEERt pcid, 21.8. 14 of

4|\\‘4F? H2%52 %ﬁﬁn@é %ﬁy ﬁgﬁ% gﬁf’@hﬁgé % ﬁ\%@%teroagv temperature

5-OYBtMgh t_ §a|g.lrggﬁ blﬁg)i gp@tlgﬁ @néltrngthy tert-butyl ether are added,
Ztﬁ@bﬁéﬁéQB%%éﬁH?Qfe%i Hev QqQEdLFsJ ﬁhase is extracted with methyl tert- -

5 BB ERieRand B fotingd atgari& phaSes A Mshied wih Satifated

diNeGlasohstioey, smemaame@ 6AB20RGntratvB( FSé Yesid6d istiurified

(s %Plo‘ésw)fj c?nﬁaéésﬁ.g[rﬁéj 255 BidtdlsSoil E3MBYRGE (421.52),

41 CMIS(ESIl) ot (M sy cl ohexyl oxynet hyl ) -

5- et hyl - 2- p t ol yl oxazol e and et hyl

2- mer capt o- 3-nmet hyl butyrate acid give 15

2%@'&-:(%- met hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohe

XWrﬁﬁi Siof Bxathple 57, 'Eefﬁcﬁﬁlqglrﬁéﬂh { Q-‘EJI Q: a’%zolmxyﬂﬂr €
8St er oﬁexﬁmeg‘uzy?smﬁs anyllh eétanorc ac,) d gw S —[I(Exs % (5-methyl-
PR

2 p tolyloxazol-4-yimethoxy)cyclohexyimethylsulfonyllheptanocic acid as a

mixture of diastereomers. C26H37NO6S (491.65), MS(ESI): 492.42 (MH").
/O\/ﬁ) I
S
O It OH
O

P N
cis/diastereomer mixture

Example 39:
Analogously to Example 37, 2-[cis-3-{5-methyl-2-p-tolyloxazol-4-yl-
methoxy)cyclohexylmethylsulfanyl]-2-methylbutyric acid gives 2-{cis-3-(5-
methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethylsuifonyl]-2- '
methylbutyric acid. C23H31NO6S (449.57), LCMS(ESI): 450.1 (MH").

0]

QO
S
>._._(\o %LOH

——

O‘/N

cis/racemate




104 0 Exanple 27: Anal ogously to Exanple 22,

4-(ci s-3-iodonet hyl cycl ohexyl oxynet hyl ) - 5 5

met hyl - 2- p-t ol yl oxazol e and et hyl

2- mer capt o- 2- nethylproplonatq gi ve
2-[cis-3-(5-nethyl-2-p- tononazoI 4-yl met hoxy) cycl ohe
xyl met hyl sul fanyl ] - 2-net-hyl propi onic acid. C23H31
NQ45 (417.57), LCVS(ESI): 418.1 (MH). 10 Exanpl e 28:
Aﬁéﬁﬂljﬂﬁéoy to Exanple 22,

4Ahél si Qcﬂﬂrﬁb{é (BYCQQB@.XSL 1fBLb)tolyloxazoi 4-yl-

zn}?@wﬁ/m@' T m@f‘grrv%thz?&uarrgc acid gives 2-{cis-3-(5-

5 3m(elhyled- byblyR}xazMei-yinwawj()cﬂcIyshmé}tli‘im})@lwfdnvl}@(mlemh

y b t
 APABGHN ks e BRI FIEBE Co MR (S B, 5o

( MAMS(ERIS 484ahfViB™)29: Anal ogously to Exanpl e 22,

4-(cis-3-iodonet hyl cycl ohexyl oxynet hyl) 5

5- met hyl - 2- p-t gl yl oxazol e and et hyl

2- nmer capt o- 2 ohexy} acetat e gi ve

2-[cis-3-(5- | oxazol - 4-yl met hoxy) cycl ohe

xyNnmet yl acetic acid as a

m of " di ast ereo TNOAS (471.66),

L (EQl): 472.2 (MHA") OS Y OH O cis/diastereoner

m x e 10

cis/diastereomer mixture

10
Example 41:
Analogously to Example 37, 2-[cis-3-(5-methyi-2-p-tolyloxazol-4-yl-
methoxy)cyclohexylmethylsulfanyllvaleric acid gives 2-[cis-3-(5-methyl-2-p-
tolyloxazol-4-ylmethoxy)cyclohexylmethylsulfonyl]valeric acid as a mixture
15  of diastereomers. C24H33NOBS (463.60), MS(ESI): 464.14 (MH™).

ﬁ 0
W S
: O 1 OH
— O

_~N

cis/diastereomer mixture

Example 42:

(S)-3-Methyi-2-{[cis-3-(5-methyl-2-p- toIyloxazol~4—ylmethoxy)cyc!ohexyl-
20 methyllamino}butyric acid




Exanpl e 30: Anal ogously to Exanple 22,

4-(ci s-3-iodonet hyl cycl ohexyl oxynet hyl ) -

5-met hyl - 2- p-t ol yl oxazol e and et hyl 2-nercaptoval erate
give 2-[cis 15 114
3-(5-nethy|-2-p-to|y|oxazo|-1-y|nethoxy)cyclohexytneth
yl sul fanyi]yateric acid as a m xture of

di ast er o Q4%3N@@@c:(24emsao) MB(ESI): (432 39
. ] Nﬁq usly t Exan‘pl e
S odonethylcyg Qhexy Qxyupthy 0

3- (5- et hyl - 2- p-tol yl oxazol - 4-y} met hoxy) cycl ohe
hylsulfan | 1 - cycl obut anecar boxyt¢ acid. C24H31
A2F1958§eMARS ESI ) 1 430. 35 . ( MH+ D 0 BireeEmae
synthesis of the nethyl 2-nerc gbut yr at es

2-mer capt obutyrate Ove DVF MeOH|OW .. 0 ---~Y
Owve Br KSAc S'- NaSMe U O 15 racemate racemate SH O

racenateG% ﬁS of KSAc are adde 0 1.81 goof nmet hyl
Z-ﬁggm%kwgy?ﬁﬁ in 5m of

CH,Cl,

é

/N

cis/diastereomer mixture

O
ﬁ>=m(”\o/l:::l\v/N\v/ﬂ\o
O N /':\

TFA

cis/diastereomer mixture

cis-3-(5-Methyl-2-p-toilyloxazol-4-yimethoxy)cyclohexanecarbaldehyde

/O\/ (COCl),, DMSO
w o OH  NEt, CH,CI, MO _0

O __N

cisfracemate cisfracemate

At -78°C, 089 ml of DMSO in 1 mi of dichloromethane are added dropwise
to 0.48 ml of oxalyl chioride in 15 ml of dichloromethane such that the
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30

di met hyl formam de, and the m xture is stirred at room
tenperature for 12 h. 25 m of nethyl tert-butyl

ether, 10 m of water and 15 ml of saturated NaC 107
solution are then added, angqghe phases are separated.
The aqueous phase is extracted with nethyl tert-butyl

éﬁ%erﬁﬂﬂe%@s%‘f’@%\?& S8enhger m@&%%ﬂh é@%@tﬁﬁud g th

satur.ated Na solution, dried over
c8ution ﬁﬁt&ﬁd i thisrigmpsraiire for 20emi. dedr 9 A Fishd§rraetbyl-2-
p—tdlyk)&blz@lm-qinhethbriay)éy(tlﬁh ’\\a‘gﬁ'\%@ﬁaw ih2 rﬂlpoﬂﬂlclﬂbromethane
£

e b Mopdise Suchbal B demReAILE: reniRis bolow -78°C

t €hpaephtionds streechapthis tehipgeratok fem30 irén.d.2 il df NEGfdre

R o bR, i SRR iy e%O#%heaﬁfﬂ*e?é‘@H@w X

owaimeeito Of @e%ﬂht&s@mpaa’mre,etfhmmwwcﬁre lrddedgand the
PR&&Erd 8 s‘ffﬁ'%ﬁ%%%[ﬁ rﬁttéﬁ*l Natfirel §hedd g@, p?‘%@e is
te unaer

dried over u ion | s concentr €
r R @m%%ﬁﬁ@ed it chgh eraspethape. hae ggmbined organic
2p hasesaareabashadalith Qétu?at)éGN}QXCI syllitiorAagike @88 MyS®4 and

tzgf?%c%ye?%ﬂ I T L TN "

etygjohekamecadialdehyde pCa8HABROISN3 1GR0) BCHIB{ES])2814.1

ﬁ@?‘l" gously to the building block synthesis of the
hyl  2- nmer capt obut yrates, ethyl

2- brono- 3- et hyl butyrate acid gives et hyl

2B GHPLD-BriBthyI - HHisYS-B-falhyI-pIblyloxazol-4-ylmethoxy)-
cyclohexylmethyllamino}butyrate

o)
oV L
>_:_(\o 77 tertbutyl (S)-valinate >:(\o N\é/u\o’#
ON : O N /E\

NaBH(OAG),
CHQ,

cis/ e dis/diastersomer mixture

511 mg of cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexanecarb-
aldehyde, 0.9 ml of HOAc and 310 mg of tert-butyl (S)-valinate are
dissolved in 5 mi of abs. dichloromethane. 500 mg of molecular sieve 4 A
are then added, and the suspension is cooled to 0°C. 414 mg of sodium
triacetoxyborohydride are added a little at a time. This suspension is stirred
at 0°C for 2 h, 3 ml of saturated NH4ClI solution are then added and the
suspension is stirred for a further 10 min. In each case 10 ml of water and
dichloromethane are added, the phases are separated, the agueous phase
is extracted with dichloromethane and the combined organic phases are
dried over MgS04 and concentrated, which gives 760 mg of tert-butyl (S)-

3-methyl-2-{[cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethyi]-

amino}butyrate. C28H42N204 (470.66); MS (ESI): 471.50 (MH™).

(S)-3-Methyl-2-{[cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyl-
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15

25 racernate 0 Anal ogously to the building block
synthesis of the nethyl 2-nmercaptobutyrates, ethyl

2- br ono- 2- net hyl propi onate acid gives ethyl 30
2-nercapto-2-nethy|propionat1 cid. SHOEt -~YO
108 Anal ogously to the buildi'mg bl ock synthesis of the

tobytyrates, ethyl
%&ﬁ%@'“%@ﬁ%@% ate gives ethyl
2- mer capt o- 2- phenyl acetate. racemate Ove L) O racemate
Anal ogousl y _te_t he bu&')l di ng bl ock synt hesi f the g
met hyl 10 rat es, net hyI ﬁ/ \/U\
2- ’k_)rglE%/\Zo C 31 gpﬁ?z@s 0 N OH

2- mgr capt o- 2- cycl oh xyI acet af&d 150An | ogously to fhe
g bl ock synthesis of thenet

bui |

~2-mericapt obutyrates, ethyl 2-bronoval erate.gives. ethyl

2- pto- val erate. CEt

cis/diastereomer mixture cis/diasterecomer mixture

40 mg of tert-buty! (S)-3-methyl-2-{[cis-3-(5-methyl-2-p-tolyloxazol-4-
yimethoxy)cyclohexylmethyllamino}butyrate are dissolved in 1 mi of formic
acid, and 0.5 ml of trifluoroacetic acid is added. The solution is stirred at
room temperature for 18 and then concentrated completely. The residue is
purified by HPLC, which gives 28.2 mg of (S)-3-methyl-2-{[cis-3-(5-methyl-
2-p-tolyloxazol-4-ylmethoxy)cyclohexylmethyllamino}butyric acid
trifluoroacetic acid salt as a colorless solid. C24H34N202.C2HF302
(414.55); MS(ES-): 413.28 (M*-H).

Example 43:
(S)-2-{Acetyl-[cis-3-(5-methyl-2-p-tolyloxazol- 4—y|meth0xy)cycf0hexyl-
methyllamino}-3-methylbutyric acid




20 SH SH 0 racemate Anal ogously to the buil ding bl ock

synthesis of the nethyl 2-nmercaptobutyrates, ethyl
1- bronocycl obut anecar boxyl ate gives ethyl 25 1

- mer capt ocycl obut anecar boxylﬁt7e SH ElY OR 0 109
Exanpl e 32: 0

ci s-3-(5- yl - 2-pat ol yl oxazol - 4-yl met ho yc\ﬁllv]exy[
nmet hyl sul l] ah;i;u\f 5 acid: 65 ng of
\i%?{’(\é PR BkineA\Y

| - “sul fanyl ] dcetT c' acHdi,ar e ci’/ed|n15m
5%H202 ar e.-added
at PC and the mixture is stirred overnight at room 10

‘ butégdia.g%r%ge added, the

€S ab& g,
nmet hyl _tert-butyl

ethpr and the conbined organi c phages are washed wth

10

15

saturated NaCl sol ution,po dr ed overi MgSH4 and
concentrated. The r ue pur|f| ed by HPLC, which
gave 6.6 ng-\of co es id. C21 H27NOBS 15
(40577'_5@) L 4067 Q. Exanpl e 33:

cisldiastereorrer mixture

(S)-2-{Acetyl-[cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclohexyl-
methyllamino}-3-methylbutyric acid

' 1. AcCl o
N CH,CI N \)J\
y=("° ° ok (O Y o

2. TFA
O, N AN

—

cis/diastereomer mixture cis/diastereomer mixture

12 pi of acetyl chloride and 22 pl of pyridine are added to 40 mg of tert-
butyl (S)-3-methyl-2-{[cis-3-(5-methyl-2-p-tolyloxazol-4-
yimethoxy)cyclohexylmethyllamino}butyrate in 0.5 ml of dichloromethane,
and the mixture is stirred at room temperature for 18 h. The solution is then
diluted with water and dichloromethane, the agueous phase is removed
and extracted with dichloromethane and the combined phases are dried
over MgSO4 and concentrated. The residue is taken up in 0.5 ml of
trifluoroacetic acid and allowed to stand at room temperature overnight.
The solvent s distilled off completely and the residue is purified by HPLC,
which gives 17 mg of (S)-2-{acetyl-[cis-3-(5-methyl-2-p-tolyloxazol-4-
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Anal ogously to Exanple 32,
2-[cis-3-(5-nethyl-2-p-tol yl oxazol - 4-
yInethoxy)cyclohexylnethylsulfanyl]heptan0|c acid
gives 2-[cis-3-(5 20

met hyl - 2- p-t ol yl oxazol - 4- yIneg%oxy)cyclohexylnethylsu

&@%@E@%ﬁﬁ%“@@@ﬁ?ﬁ@? PR hipBh 5l RNz 05
ci{49@1P8k SHESRT 36MEAnpl e 34: Anal ogous| y to
Exanpl e 32, 2-[cis-3-(5-nethyl-2-p-tolyl oxazol -

ygrxtét hoxégaqzlcl[ &hgxgl_ met hyl sul f anyl ] - 2- net hyl pr Opl oni c
(&nﬁ&id@ﬂsfy&omiaahmbmazmbétw KgﬁBhﬁe(th}pX-‘{ﬂciﬁlﬂﬂiméthyl 2-p-

* (ieliozszora PadiadopCTacie ARt ot bty Aty

m:hlunde Qﬁ’fﬁ@)@-{tﬁlmﬁhiﬂl9@458h¢thy{32&xm1md;mm 4yim ethoxy)'-' S

e B SRS P18 28k
oL GRS FE 8D 519 544MIT).

met hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl ohexyl met hyl sul
[ acid as a m xture of
(447.60.), MS(ESI): 448.43

di ast ereoners. C24H33
| ogously to Exanple 32
-tol yl oxazol

(MH). 111 Exa pl €,36: ,
2-[cis-3-(5-1 | - -4 5

yl net hox ) \%sulfanyl]val eric acid gives
2-[’.§A_—\é¥(- y 0

p-tol ylioxazol - 4-yl met hoxy) cycl ohexyl net hyl sul fi nyl ] val
eric d as a m xturé “of diastereoners. C24H33NOGBS
(447.60), MS(ESI): 448.14 (MH).

cis/diastereomer mixture

Example 45:

Analogously to Example 43, tert-butyl (S)-3-methyl-2-{[cis-3-(5-methyl-2-p-

tolyloxazol-4-ylmethoxy)cyclohexyimethyllaminc}butyrate and methyi-
“sulfonyl chloride give (S)-2-{methyisulfonyl-[cis-3-(5-methyl-2-p-tolyloxazol-

4-ylmethoxy)cyclohexylmethyilamino}-3-methylbutyric acid. C25H36N206S

(492.23); LCMS (ESI): 493.26 (MH").

|
N
WO \=/U\o

—

O 2N : P

cis/diastereomer mixture
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10 OH Exanpl e 37:
ci s-3-(5-Methyl -2-p-tol yl oxazol - 4-yl met hoxy) cycl ohexyl
nmet hyl sul fonyl Jacetic acid: H202 15 TFA 112 65 ng of
ci s-3-(5-net hyl - 2- p-tol yl ox Z|%| - 4-yl met hoxy) cycl ohexyl
nmet hyl - sul fanyl ]acetic acid are dissolved in 1.5 ni
g Eg{ roacetic acid, 21.5 pi of 35% H202 are
é Candthe m xture is stirred at room

lﬂg@uah@o Expamie ¢t terShuiyt é‘i)é&m&nﬂ%@ls& (Somethyl-2-p-
”ﬁilﬂ&ikaitﬂﬁl Iﬁiéttwdxyﬁ‘é e@(g g ;Bu ra‘%@ %%@%él’hﬁ!—
us p se | ext ract

v&eﬁgﬂnd@twh B taamin ous s Rem ey wnsww%ew-

-V\ﬁSd‘#BC(SVméfhyﬁaIpJfOWI@ﬁhzoM GHrrethasty) Sytlobxyeetayrs

nirat ur i
WArARBEGHe ecﬁgﬁ%ﬁ%sfﬁ%%#‘mz&h@%—ﬁ%@éﬁé@ﬂ ..
(421.52), LCMS(ESI): 422.1 (M#). 10 Exanple 38:
Anal ogously to Exanpl eg37,
2-[cis-3-(5-nethyl-2- p“LeronazoI 4-yl -
nethoxy)cyclohexylnet hﬁplfanyl]heptan0|c acid gives

2-[cis-3-(5-
f ; yT t y) cycl ohexyl met hyl sul fonyl ] h
d ure of di astereoners.

2-p-tolyl oxa
33(49 65 , (ESIQ 492.42 (M#). "11 0

ept noi c~aci

cis/diastereomer mixture

Example 47:

Analogously to Example 43, tert-butyl (S)-3-methyl-2-{[cis-3-(5-methyl-2-p-
tolyloxazol-4-yimethoxy)cyclohexylmethyllamino}butyrate and
p-toluenesulfonyl chloride give (S)-2-{p-toluenesuifonyl-[cis-3-(5-methyl-2-
p-tolyloxazol-4-ylmethoxy)cyclohexylmethyflamino}-3-methylbutyric acid.

- C31H40N206S (568.26); LCMS (ESI): 569.35 (MH").

cis/diastereomer mixture
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15

0S11)- OH cis/diastereonmer m xture Exanple 39:

Anal ogously to Exanple 37,

2-[ci s-3-(5-net hyl -2-p-tol yl oxazol -4-yl -

nethoxy)cyclohexylnethylsulqgayl) 2-met hyl butyric acid

gi ves 2-[cis-3-(5-

nmet hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohexyl net hyl su

fonyl] 2- nmethyl butyric acid. C23H31 NO6S (449.57),
8:450.1 (MH). OH 113 Exanpl e 40: Anal ogously

t2 Anﬁmwbg t§ExampIe 43 tetrtali.)utyi (8)-3- methyl -2-{[cis-3-(5-methyl-2-p-
AL BRLY et Sty aud gretey

achldraforeste Zivec($-=-B{hethdxycarbonyl-[cis-3-(5-methyl-2-p-tolyloxazol-

t | o | ohex Inethylsm
Cie eyl b ltntinF s ata SR
dCasHpdRMEr @725 H3BMBE S 64 38T (MHLCVB( ESI ) 464. 1 ,
(MH). OH 10 Exanple 41: Anal ogously to Exanple 37,
2-[cis-3-(5-nethyl-2-p-tol yl oxazol - 4-yl -
nmet hoxy) cycl ohexyl net hyl sul fanyl | val eric acid gives
2-[ci s-3- (5- nethyl -@

t ol yl oxazol - 4 et hoky) cyiel ohexyl nmet hyl sul f onyl ] val er
ic acid e e-N15 di ast ereoners. C24H33N06S

(463 9B(ESI) 464. 14 (5¥K». CH ci s/ di ast er eoner

m xgur Exanple 42: -

(S)- ’gNthyI 2- {[C|s-§f?gfnethyl-2-p-to|y|oxazo|-4-y|m
et hoxy) cycl ohexyl -

cisfdiastereomer mixture

Example 49:

Analogously to 42, cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)-
cyclohexanecarbaldehyde and isopropyl glycinate hydrochloride give
2-{[cis-3-(5-methyl-2- p-tolyloxazoi-4—ylmethoxy)cyclohexyimethyl]amino}
acetic acid trifluoroacetic acid salt. C21H28N204 (486 49) MS (ESI) 487

. "(MH+)

cisfracemate
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20

20- nmet hyl ] am no}butyric acid tert-butyl (S)-vaiinate

NaBH( QAc) 3 CH2ClI 2 TFA ci s/ di astereoner m xture

ci s-3-(5- Met hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cycl ohexan

ecar bal dehyde At -78C, 089 moqf DMSO in 1 nl of

di chi oronet hane are added dropwi se to0.0.48 m of

o>p_q! hjd)rl de in 15 m of dichloronethane such that
nper at ure does not exceed -70C. After the

er@) 8f{M6NéVf1£@!§TQ-(5bWeﬂMH€ pdelyloxpzel- 4-sinmth¢>n6aycdoh¢wls
t wmﬁw?ﬁmme} B%e?r@:tmtﬁqc aci@ tﬂﬂ@j‘roéd:e%rc%cﬁ@saﬁt hy

p-tol yl oxazol - 4- yI'nmet hoxy) cycl ohexyl | met hanol |n 2 m
of dichloronmethane are then added dropw se such that

t he tenperga e remapns pelow -78C. 5 The s ion isgqg
st npérat ure fi.ddel 30 m n. of NE;BL
xdd I S€) th&QQS‘bIl

stlrred at
anTesqutlonls war dPQ'S1 t‘hls
( Q

renoved and extra W th
The conbi ned organ 0 phages are

wasled with saturated NHACI sol ution_Adried over MpSO4
and | concentigdidststbongi it 1. 50 g of cis/diastereomer mixture
ci s-3-(5-nethyl -2-p-tol yl oxazol - 4-yl nmet hoxy) -

C]BQ'rﬁ @Xﬁﬁﬁﬁﬁr&tﬁaé%mdm 1StpotAsdRurh ThebdHate akEiBded to

( &34 ol Pt {93 gm%*ﬁy'sf h&s%{(g ety Prigergeoldgim
entedthgyyjcylahetymgthyliamyndibotynaie sy Exbmple 42) in 0.5 ml of
DMF, and the mixture is stirred at RT overnight. 1 mi of TFA is added to the

reaction solution, and the mixture is stirred for a further 1 h. The solution is
purified by preparative HPLC, yielding 6.4 mg of (S)-2-{methyl-[cis-3-(5-
methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexylmethyljJamino}-3-methyl-
butyric acid trifluoroacetic acid salt. C25H36N204 (542.60); MS (ESI): 543
(MH+).

Example 51:

Analogously to Example 50, tert-butyl (S)-3-methyl-2-{[cis-3-(5-methyl-2-p-
tolyloxazol-4-yimethoxy)cyclohexylmethyllamino}butyrate and benzyl
bromide give (S)-2-{benzyl-[cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)-
cyclohexylmethyijamino}-3-methylbutyric acid trifluoroacetic acid salt.
C31H40N204 (618.70), MS(ESI): 619 (MH+).

L

: c:sldlastereomer mixture
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~extracted d| chl or @ret ane 1aﬁ@FZﬁH‘é N
ph arep dr| ed ver VR d concentrag
whideh/gi ®wés ¥60 Acg)lg

O D1 tert-butyl (S)-valinate p Nj'0 NaBH(OAe)3 CH2a2
OMWN ds/ di astereoner m xture 511 ng of

ci s-3-(5-net hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cyci ohexan
ecarb- 20 al dehyde, 0.9 m of,,HOAc and 310 ng of
tert-butyl (S)-valinate are dissolved in 5 nl of abs.
di chl or onet hane. 500 ng of nol ecular sieve 4 A are

t hen added, and the suspension is cooled to 0C. 414 ny
oExapiah2:t ri acet oxyborohydride are added a little at
ast S;

2 {B&hzyTBis 3%5%&!%%215 tbﬁrlo%?a'zbf@?lmﬁfhoqg)ggg[?hén methyl]

of .sat rat(ei sol ution ar
23"’5’?}%}6@%@96?1‘ is stirred for a further 10 min. In each
case 10 mM of water and dichloromethane are added,
t he phases are separated, the aqueous Ehase S
¥8rmbi ned

2{[CIS3(5 rrethyl -;p;_mlyloxa 4- ¥ me
xy)e¥Cl ohexyl met hyl ] 30 am no} but yr at e. 8 N204

.66); MB (ESI) 471.50 (MH).

(S Met hyl - 2-{[ ci s- 3- ( 5- net hyl - 2-p-tol yl gxazol -

et y) cycl oh exyl 116 nethyl]am no}b c aci dF

ci 5k#& ast ereoner m xture ci sl di astereoner ture 40

ng of tert-butyl

(S)-3-methyl -2-{[cis-3-(5-nethyl-2-p-tolyl dxazol -

yl met hoxy)cgygde%@(yl rret hyI ] ami no} but yr at e are ms!racemate
di ssol ved in acid, and 0.5 m of

t 146 mﬂa%'ﬁea'iqul %’d[%ﬁ Ss(Szmq@al Zm@l\d@m&qlﬁnylrr@ﬂswaf ed
%ycl@mmmamaﬁmacé@te afe @insoli/B8Mh ¢eeBt rat ed

CglnﬁloromeYhane and %52' mg of benzaldehyde a spatula tip of MgS0O4 and
68 mg of sodium triacetoxyborohyride are added successively. The
suspension is stirred atRT overnight, and water is then added. The
oraganic phase is separated off, washed with Na2CO3 solution, dried over
MgS0O4 and concentrated. The residue is dissolved in 0.7 ml of methanol
and 0.23 m! of water, 20 mg of LiOH are added and the mixture is stirred at
RT overnight. The solution is concentrated and the residue is purified by
preparative HPLC, yielding 15 mg of 2-{benzyl-[cis-3-(5-methyl-2-p-

"~ folyloxazol-4-ylmethoxy)cyclohexylmethyllamino}acetic acid. C28H34N204

(462.59); MS(ESI): 463 (MH+).

Example 53:

Analogously to Example 52, mg isopropyl 2-{[cis-3-(5-methyl-2-p-
tolyloxazol-4-yimethoxy)cyclohexylmethyllamino}acetate and thiophene-2-
carbaldehyde give 2-{2-thienylmethyl-[cis-3-(5-methyl-2-p-tolyloxazol-4-
yimethoxy)cyclohexylmethyllamino}acetic acid trifluoroacetic acid salt.
C26H32N204 (468.62), MS(ESI): 469 (MH+).




10 purified by HPLC, which gives 28.2 ng of
(S)-3-nethyl-2-{[cis-3-(5-nethyl -

2-p-tol yl oxazol - 4-yl nmet hoxy) cycl ohexyl net hyl ] am no} but
yric acid trifluoroacetic ac salt as a colorless
solid. C24H34N202. C2HF302 (4T4.55); MS(ES-): 413.28
(M-H). 15 Exanpl e~43:

(S)-2-{Acetyl -[ ct 33(5 met hyl - 2- p-t ol yl oxazol - 4-yl met
hoxy) cycl ohexyl - yl ] am no}- 3-net hyl butyric acid

ci sl di astereg re _
(S)-2-{Acetyl 3 met -2-p-tol yl oxazol - 4-yl net
ohexy] - A& 5 3-methyl butyric acid 5

TFA ci s/ di ast er eoner
ci sl di astereorrer mxture 12 pl of acetyl
e.and 22 pl. .of. . pyridine are added to 40 ng of. .

ofl onet hfi@cenitld the mixture is stirred at room
efature for 18 h. The solution is then diluted
W|th wat er and di chl oronet hane, the aqueous phase is
renoved and extracted with dichl oronmethane and the
combi ned phases are dried 15 over MgSO4 and
CEﬁgentr?ed The residue is taken up in 0.5 m of
etlc acid and allowed to stand at room.

t Anplagatislydo duammplg B2, mdlisepspyl BH[cis-3-(8irmthlyl-Bg-of f

5 CRMbRIRIY-ARREHNAG) R HEG IhStRHE A S cUtd BinE

10

cyclohexanecarbaldehyde give 2-{cyclohexylmethyl-[cis-3-(5-methyl-2-p-
tolyloxazol-4-ylmethoxy)cyclohexylmethyljJamino}acetic acid trifiuoroacetic
acid salt. C28H40N204 (468.64), MS(ESI): 469 (MH+).

cis/racemaie

Example 55:
2-[cis-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxymethyl)cyclohexylmethoxyl-
2-methylpropionic acid:




whi ch gives 17 ng of
(S)-2-{acetyl -[cis-3-(5-nethyl-2-p-tol yl oxazol -4 118
yl met hoxy) cycl ohexyl met hyl ] am no}- 3-net hyl butyric
aci d. C26H36N205 (456.59); 4 (ESI): 457.36 (Mt).
Exanple 44: 5 Analogously to anple 43, tert-butyl

(S) - 3-+et hyl - (5 met hyl - 2- p-
toly azol - 4- yI )cyclo

yl met hyl | @iypo} but yr

e and y4 C Iorlﬁg gi ve OH
(9 -2- ﬁ%ﬁMﬁ [cis-3-(5- o-tolylomazol
tmky) - cycl ohexyl met hyl | aan ngj - 3- met hyl bu{ yric adDd]
C31 H38N205 (518.29); LCVSYESM: 519.54 .10 /L;
cis/diastereoner m xture Exanple 45: Anal usly tg 0O
tert-butyl
__,(S) ’ace’%%"ﬁ _2-{[cis-3-(5- neYRETE .

tononazoI 4- yIrnethoxy)cyclohexylnethyl]an1no}butyra
te and nethyl - sulfonyl chloride give cisfracemate
(S) 2-{met hyl sul f ony 5§ s-3- (5-nmethyl -2-p-toly jzol

4 M& hoxy)cycloh- n?thyh] EE£|3 netgylé

a(:|2dT 6N20 S ; :
i xture al’pgoushy
to Exan'pl e 43 /tser - but y ]Ol —Si d) - °
(S)- 3-net hyl - 2- {|[ ci s- 3- (I5- net hyl - 2- p- I
tol yl oxazol - 4-yl met h @xy)oycl ohexy[ net hyl ] 0" ™0
am no}butyrate and hyI- sul fonyl chloride
triethylanine give (S)-2-{nethyl sul fonyl net hyl sul fonyl
cisfracemate cis/racemate
[CI AS nmet hyl - 2- p-t ol yl oxazol - 4-yl net hoxy) cygl ohexy
§§ ]an1no} 3- | butyric acid. C26H38NZ P
(57 %& LCMS ( ESH 69. 23 (M- g)
0 ::Z<: 0 0
. o) o
—
N OH
Va <O o N/
cisfracemate cisfracemate

(cis-3-Methoxymethoxymethylcyclohexyimethylymethanol:

1. MOMCI
2. LiAlH,

CO,Me |
OH : | 0._0

cis/racemate cis/racemate
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O Il SOS::;00 1 cis/diastereoner mxture 10
Exarrpl e 47: Anal ogously to Exanple 43, tert-butyl
(S)-3-nethyl-2-{[cis-3-(5-nethyl -2-p- '

tol yl oxazol - 4-yl met hoxy) cycl@exyl net hyl ] am no} but yr at
e and p-toluenesul fonyl chloride give

(3TC? {JIPn'Féith%’be%q{ mitﬁglﬁyaﬁlg%a}'f%cg ;flé'té ar? dgsolved |

pﬁtyggm %%@ofé%fpwe @mké s eaethergnety! chionds @rdi3 60 g

?nﬁgdﬁéi)drbﬂrﬁlhmlﬁ& &é%\@léd a||1dl thé\in@ms;/eots %ﬁh@ﬂ%@ﬁ‘@ém
TR toE B TP B s SN SRS HRs g of water

t @ty hoded o the- 3olutiar any)thy Crgd s phese is%e};mmtml}difﬂﬁyfeat

- gaggm%?rréﬁ% o%q% cé:ajlri{) @4 a/[t@?ﬁs&%&{) é%rtr%?ne Fm% ttbe ?%m?'ng)g azo

| organj¢ nbamwecqrwcbmeewnagmwmmmlfate} and senegnttriey.r This
ag!\lés X8 §rErehied gl &Q?.an%ﬁ%oxgh@ﬁ)n}éﬁ%t}\ Ic@’gléhé)?ar(é\@é?ﬁoxyiate

cis/ dlastere m xt ur
as a yellow oil. This is dissolved in 50 mi of diethyl ether, 350 mg of LiAIH4

are added and the mixture is stirred at room temperature. After 2 h at 0°C,
5 ml of ethyl acetate, 40 mi of methyl tert-butyl ether and 3 g of MgS0O4 are
added. 15 ml of 10N KOH are then added dropwise. The suspension is
stirred for 3 h and filtered through Celite and the filtrate is concentrated,
which gives 1.65 g of (cis-3-methoxymethoxymethyicyclohexyl)methanol as
a colorless oil.

C10H2003 (188.27), MS(ESI): 189.2 (MH™).

tert-Butyl [cis-3-(methoxymethoxymethyl)cyclohexylmethoxy]acetate:

NaOH ' O
OH o O\)J\ /k
| SO e °
0._0 g 0._O

cisfracemate cis/racemate

1.65 g of (cis—3-methoxymethoxymethy!cyélohexyl)methanoi and 5.1 g of
tert-butyl bromoacetate are dissolved in 20 mi of toluene, and 1.50 g of
tetrabutylammonium hydrogensulfate are added. The suspension is cooled
to 10°C. 20 ml of 50% NaOH are added to the suspension. The mixture is
stirred at 10°C for 6 h and the aqueous phase is then removed and
extracted with methyl tert-butyl ether. The combined organic phases are
dried over MgSO4 and concentrated. Flash column chromatography on
silica gel (heptane/ethyl acetate 10/1 — 2/1) gives 2.23 g of tert-butyl [cis-
3-(methoxymethoxymethyi)cyclohexylmethoxylacetate as a colorless oil.
C16H3005 (302.41), MS(ESH): 320.30 {(M+NH4").

tert-Butyl [cis-3- (tert-butyldimethyls:Ianyloxymethyl)cyclohexyimethoxy]
acetate:
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Anal ogously to 42,

ci s-3-(5-nethyl -2-p-tol yl oxazol - 4-yl nmet hoxy) -
cycl ohexanecar bal dehyde and i sopropyl glycinate
hydr ochl ori de give 15

6
2-{[cis-3-(5-nethyl-2-p-tol yl oxazol - 4-yl net hoxy) cycl oh

exyl met hyl ] am no}- acetic acid trifluoroacetic acid

salt. C21 H28N204 (486 49), MB (ESI): 487 (M) 0 F O

Fcis/ra te 12 anpl e BeC! (ag) Q
(S)-2-{ I-[C|s- i tthBDMSQHOI yl oxazohs 44 ma ,k\
hoxy)c Mhym%_y i o
trli f1 doroacetic ac:ld aIt 60 nmg of nethyh Lodi de and

12 Cf pot assi um carbonate are added t’O] 40 ng of

tert-butyl

~(S)-3-nethyl -2-{[cis-3-(5-nmethyl -2-p-tolyloxazol -4-yl -

met hoxy) cyddretemaye net hyl ] ani no}butyrate (see Exan?ﬂ’fécemate -
42) |n05n1 of DMF, and the mi xture is stirred at
over ni of TFA is added to the 10 reaction

s&{%@ PBF?F? -ty m3mm>wm@h@xymef@ul)wnlofsewumﬂa@xyh
hacathte 5/ dibsSl0ed 10wl ick k&ﬁbrﬂmr&hwrﬁhl ¥ecdid-HCi are

G 330 e TR s e ARorVITRES o A Wy o

i Nap{ Solutibhy10 i of water zrd 30 hiliof methylaertbutyl athet aﬁalthen

SadbenRa h&éé@aﬁ&%@d\@tqﬁ%ﬂ%th At o&mase]iée X3BY Svith

(Detiwy fet-bytyd gﬂ'{qrche go(r@nm:t orglaniz- phases are dried over
MgS04 and concentrated. Flash chromatography on silica gel
(heptane/ethyl acetate 3/1) gives 600 mg of tert-butyl (cis-3-hydroxymethyi-
cyclohexylmethoxy)acetate as a colorless oil (TLC (heptane/fethyl acetate
2/1): Ry, starting material = 0.68, R¢, product = 0.18). 260 mg of this are
dissolved in 5 ml of dimethyiformamide, and 170 mg of tert-
butyldimethylsilyl chloride are added. The solution is then cooled to 0°C,
and 160 mg of imidazole are added. The solution is stirred at room
temperature for 15 h, and 20 ml of sat. NaCl solution, 10 ml of water and 30
ml of methyl tert-butyl ether are then added. The phases are separated and
the organic phase is washed with sat. NaCl solution, dried over MgSO4
and concentrated. This gives 350 mg.of tert-butyl [cis-3-(tert-butyldimethyi-
silanyloxymethyl)cyclohexylmethoxylacetate as a colorless oil.
C20H40048S:i (372.36); LCMS (ESI): 390.3 (M+NH4").

tert-Butyl 2-[cis-3-(tert-butyldimethylsilanyloxymethyl)cyclohexylmethoxy}-2-
methylpropionate: '

%(OVO\)LJV;EBNZ} %K&XUV

/SI /SI

cis/racemate : cisfracemate




t ol yl oxazol - 4-yl met hoxy) cycl ohexyl net hyl ] am no} but yr at
e and benzyl brom de give

(S)-2-{benzyl -[cis-3-(5-nethyl -2-p-tolyl oxazol - 4-yl net
hoxy) 20 cycl ohexyl met hyl ] am2y} - 3- net hyl butyric acid
trifluoroacetic acid salt. C31 HAON2O4 (618. 70),

VBEBINY of re-b(tyHeis- 3 dtest- Buwmimeﬂwmianmmmeﬂwyl)?.‘?clohexyl-
??@h%}?gftate arg cz%solv?(il1 n 19! _Q[f abs, tetrahyd jluraln -and cooled
oy Y E§¢1 sipiga/acatone Pam)ainmdpb@fea %M I{aiuen c_iusopropylamlde
Bewh loAah YelParydesiu ?arﬂ'neiaﬂ%aé'l%(l@éﬁ)a%d%d &f@"l\llse The solution is
CI S[.r cerrat e yl

> g vsstgrqcﬁawé%h{; S8 i AR daen ST RegIt DL AP bath), and
cyasioah Whrmnwd)duamarﬂ@haa@a arige abRitidh sss@tlirmﬂat @"df& Th.

'. spalngghl OQ% @@3”55‘3’ ‘ﬁ%@%%&t beﬁ?é%{ggﬁgy Nd the phases
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t raresepaajdxh eraqLcm:-usrmqeméds eéxtractedssithvethyt addtatel The

¢ eﬂmZéddjgrda%hcsﬁﬁésre%da Blaridh We‘?rl\ﬁ‘ %ﬁ’anﬂ%nﬁ@hﬁ%téds The

eg‘.‘(g)am C hase separa
wesRIPiRdust iIsbesadvesbinutG 6\41 of gbs. etatramedrofwgsemdmied to

Coﬁmtdﬁﬁtﬂacéﬁﬁﬁe bﬁﬂ‘l)d ]‘3“70' il & é?ﬂd Mﬁﬁln‘l Hu& oﬁ?laﬁ‘fide

a&& loaﬁ'a t?tf?g'yﬁ'f@&‘tﬁ%h%afﬁ ney tbanadn%ﬁhﬂrmasm ahe soiition is
s dnitidllyostirfesi ato7880 foraR @ thimadd tthen Wasindddo iBSCH{ivel BatRy and

b%féﬁ'ﬂg )9;? H‘Feéﬁ\zl i%da’ figl PLC?H§F82 en gol%n?or@s &Erred at0°C for 1 h.

t dlyl ofksatoNH4C) sakitinn apdch mb béwaterstre pdpadiand} the thases

aGhd seSZBHEE N aqueous phase is extracted with ethyl acetate. The
combined organic phases are dried over MgS0O4 and concentrated. This
gives 220 mg of tert-butyl 2-{cis-3-(tert-butyldimethylsilanyloxymethyl)cyclo-
hexylmethoxy]-2-methylpropionate as a light-yellow oil. TLC (heptane/ethyl
acetate 4/1): Ry, starting material = 0.66, Ry, product = 0.80.

2-[cis-3-(5-Methyl-2-p-tolyloxazol-4-ylmethoxymethyl)cyclohexylmethoxy]-
2-methylpropionic acid:

Et,SiH
~ BiBr,
CH,CN TEA
= o)

- O
O N , & e

s

%

B
OH

cis/racemate cisfracemate cis/racemate

50 mg of tert-butyl 2—[cis—3-(tert-butyldimethylsi!anyloxymethyl)cyclohexyl-
methoxy}-2-methylpropionate are added to a mixture of 20 mg of BiBr3 and
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(462.59); MS(ESI): 463 (M#). Exanple 53: 20

Anal ogously to Exanple 52, ngy isopropyl
2-{[cis-3-(5-methyl-2-p-
tononazoI-4-yInethoxy)cyclﬂﬂ?xylnethyl]anino}acetate
and t hi ophene-2- car bal dehyde gi ve

I 041 %'?JfﬂS{E h'@@i nﬂI‘Hf%ﬁé jﬂir,@t?)lg% %TB ta % gxazol - 4-

oxy)éé ohex am no}aceti c acl
! tolvionaraiadeearbaldghden D, mteéactnnitile (46 dgley dropwise,

g/ﬁhﬁ%é mif@fe (Mdiined SR} Fen%era é'er%FHiéillty The BXQtRY ©
@F&gﬂk&lﬁﬁ f ﬁ%ﬂr%t%%ﬁﬁfé@ﬁa i ﬁ@ﬂWﬂ%@tﬂ‘} WQ&?%@J} He &t el of
altmﬂudw@ctelh@wéﬂw Seilitie jetstir@idVat room temperature overnight.

 TrE I GBI o bR0RE e R RS AP dhe residugds ¢

a@udfed by IHRIr@ abhes igtvesat: 4 ang af 2-[ci€2ZB{HASI0A-A-g48lydazol- 4
F‘E‘?“"béy g%@%h%@'ﬂ% qﬁ%fh?f% BBl measgaiqess
y@! oR345BANORA b-24); Eﬁr)pﬂdﬁ 250M-t hci d:  Et 3S1H

BIBr3 CH3CN cislracemate cislracemate TFA
hoxynmet hoxynet hyl cycl ohexyl net hyl ) met hanol :

| B 5o:
Analogously to Example 55, tert-butyl [cis-3-(methoxymethoxymethyl)cyclo-
hexylmethoxy)acetate, methyl iodide, ethyl iodide and 5-methyl-2-p-
tolyloxazole-4-carbaldehyde give 2-{cis-3-(5-methyl-2-p-tolyloxazol-4-
y[methoxymethyl)cyclohexylmethoxy]—S-methy[butyric acid. C25H35N0O5
(429.25); MS (ES-): 428.22 (M-H™).

cis/diastereomer mixture



2. LIAAIKA 5 OH . rlll-~ CO2Me OH wO ci s/racemat e
cis/racemate 125 1.70 g of nethyl

ci s- 3- hydr oxyr net hyl cycl ohexanecar boxyl ate are

di ssolved in 20 m of di chlqpgonet hane, 1.60 g of

met hoxynet hyl chloride and 2.60 g of diisopropylam ne
aEgampded7and the m xture is stirred at room
tenperature for_15 h. 50 ml of saturated NH4CI

sol ution and of water 5 are @added to t

sol ution, 1 :
aqueous g s e tragﬂéﬂ w § h dlchloro et hane and

- the_gomhi n orgapi ¢ phases arealri ed r gnhesi um
su Entrated. This gives %ﬁw
Ci'S - aoxymet hyl cycl ohexaneg oxyI tey as a

~yello s 19 dissolved. in.50 © di et )yl
f LiAIH4 10 are adde nd the M

et her,
is stirred at roomtenperature. After h at
of ethyl acetate, 40 nml of nethyl tert-butyl
3 g of MysHa@mnate added. 15 m of ckiMekeld ar e
added dropwi se. The suspension is stirred fo
hrough Celite and the rate is

i t hyl cy
a cqhorless il ClO)}/[E‘bos (18.
(M—|}) tert- B I

(rreo t hoxymet hy I oh thoxy] acetate
cisiracemate cisfracemate

tert-Butyl 2-[cis-3-hydroxymethylcyclohexylmethoxy]-2-methylpropionate

e
o s O ¢
> >

cisfracemate cisfracemate
4.5 g of tert-butyl 2-[cis-3-(tert-butyldimethylsilanyloxymethyl)cyclohexyl-
methoxy]-2-methylpropionate (synthesis analogously to tert-butyl 2-{cis-3-
(tert-butyldimethylsilanyloxymethyl)cyclohexyimethoxy]-2-methylpropionate
10 in Example 55) are dissolved in 85 ml of THF, 2.24 g of TBAF trihydrate are
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15

20

0-0 20 cis/racemate cislracemate 1.65 g of

(ci s-3-net hoxymnet hoxynet hyl cycl ohexyl ) met hanol and 5.1
g of tert-butyl bronpacetate are dissolved in 20 m

of. toluene, and 1.50 g of #80rabutyl ammoni um

hydr ogensul fate are added. The suspension is cool ed 25
t addediCan@® thavinixdiire5ie tiNe Mt B0eC £ddeol niin. VWtesarspPRITSFoare

PRI e bfiases aflRaialeh ke BbaicWh NS it Ao d Ve
tMQSQﬂJaIW cen¢antratah el heorasidueds @hgematograpisessomsitica gel

e fothon serIles el b e

oxymetiw C@h@éﬁf"@ fz@(s@- wmroamnﬂte[ @4@394
3(-2@6812]0[’@8’(&8.‘)023 ) cycl ohexyl met hoxy] acetate as a
...colorless oil. 0 5.(302.41), MS(ESI):. .320.30

(MENHA+) . tert- Butyl
[Z{@s&(@MEthWQtMLMph@iyl)dxszbiwylrﬁémﬁﬁyrhygtﬁw)wd;]@h@w m
terfﬁ% gqﬁgﬁﬁfp%pﬁh%'ar acemate cislracemate 1.9

[ ci s-3-(met hoxynet hoxynet hyl ) cycl ohexyl met hoxy] - 5
acetate are di ssol ve&Gtéu 10 nl of tetrahydrofuran, 5
m of conc. HC areP'K"dIded and the mixture is stirred
at room t enper at ur 2 h. 10 M of sat. NadC
solution, 10 m of er and 30 nm of nmethyl
tert-butyl ether afeAhen added, the phases are
separated and the aqueous phase is extracted with
tert-butyl ¢ther. The conbi rganlc phases
pd over 10 Mgzt and conce -. FI ash
ica gel hept ane/ ejhyl acetate

ert-butyl i s-3- hj{xyrrethyl-
OH

O

cisfracemate

cisfracemate

50 mg of tert-butyl 2-[cis-3-hydroxymethylcyclohexyimethoxy]-2-
methylpropionate and 200 mg of 5-methyl-2-(4-biphenyl)oxazol-4-yl-
methoxymethyi iodide are dissolved in 2 ml of chlorobenzene, and 59 mg of
potassium tert-butoxide are added. The suspension is stirred at RT for 24

h, 2.5 ml of TFA are then added and the solution is stirred at RT for another
24 h. The solvent is distilled off under reduced pressure and the residue is
purified by preparative HPLC, which gives 20 mg of 2-[cis-3-(5-methyl-2-(4-
biphenyl)oxazol-4-ylmethoxymethyl)cyclohexylmethoxy]-2-methylpropionic
acid. C29H35NO5 (477.61), MS(fESI): 478 (MH+).
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15

cyclo h exyl net hoxy) acetate as a colorless oil (TLC
(hept ane/ et hyl acetate 211): Rf, starting material =
0.68, Rf, product = 0.18). 260 ng of this are

di ssolved in 5 m of dinethylgornanide, and 170 ng of
tert 15 butyl dimethylsilyl chloride are added. The

(.t g then cooled to 0C, and 160 ng of
xg zﬂPe are added. The solution is stirred at room

t é\*ap!ﬂgauglyetOwaanlme 157, tartibaty! At{cis3-bydroxymethyinyclohieay:
1ehathodf aé te Hhd SEmBRyLYLoH xQEéM Eﬁ&ﬂf)xy-
’V% @

are t en ad es are epar a
oY &hﬂm Wathylszph emQa@éﬂcwrr@wameéhyi)—
ovptlohpaPhelibxgpl-rmehgpspiahiethcid T 23198 MO 5 3561 .59); OflS

¢| S-3-(tert-butyl di nethyl -
_ ﬁ%ﬂ MW&LW ).cycl.ohexyl net hoxy] acetate as a

colorless oil. C20H4004Si (372.36); LCMs (ESI): 390.3

(MfNHA+) . tert-Butyl

ert - butyl di met hyl si | anyl oxynet hyl) cycl ohexy
25 nethyl propionate: | 1. LDA Ml 2.

c--'0~-0 cislracemate cis/racemate 127

but yl

i met hyl si | anyl oxymet hyl ) cycl ohexyl -

e dissolved in 10 m of abs.

t et rahydr of ur.an /a cooled to -78C (dry i ce/ acetone

2. The solutionis 5 initially stirred at -78C
for 20 in and then warnmed to OC (ice bath), and 950

' 1y! iodide are added. The solution is stirred
h. 1 mM of sat. 'NH4Cl solution and 10 ni
Fe added, and the phases

cis/racemate

Example 59:
Analogously to Example 57, tert-butyl 2-[cis-3-hydroxymethylcyclohexyl-
methoxy]-2-methylpropionate and 5-methyl-2-naphthyloxazol-4-yimethoxy-

- methyl chloride give 2-[cis-3-(5-methyl-2-naphthyloxazol-4-yimethoxy-

methyi)cyclohexylmethoxyl-2-methylpropionic acid. C27H33NO5 (451.57);
MS (ESI): 458 (MH™).




are separated. The aqueous phase is extracted with

et hyl acetate. The conbi ned organi c phases are dried
over MgSO4 and concentrated. The 10 crude product is
di ssolved in 10 nl of abs. f:% ahydr of uran and cool ed
to -78C (dry ice/acetone bat % 1.70 M of a 2M

['ithium dirtdsopropylamde solution in
t et rahyd an/ hexane are then added dropw se. The
sol uti or initially stirred at -78C for 20 m n and
ed t0y0C (ice bath), and 950 ng of nethyl

& are addgd. Jhe solution is stirred at 0C for 1
NH4Cl solution and 10 m of water
hases are separated. The aqueous
d with ethyl acetate. The conbi ned

¥- (tert-butyl di met hyl sil anyl oxynet hyl ) cycl o-
Toxy] - 2- met hyl propi onate as a |ight-yell ow

gpt ane/ et hyl 20 acet ate 4/1): Rf, starting

R, Rf, product = 0. 80.

2-[cis-3- yl -2-p-tolyl oxazol 4-yl met hoxymet hyI )cC
ycl ohexyl y] - 2-nethyl propionic acid: 25
cis/racemate cis/racemate TFA cis/racemate 50 nyg of
tert-but
2-[ ci sc’ﬁ%Q%F@tebutyl di net hyl si | anyl oxynet hyl ) cycl ohexy
| - et hoxy] - 2-net hyl propi onate are added to a m xture
of_ 20 mg of BiBr3 and 128 30 ng of HSIEt3 in 0.5 nml of
a le0:e. 38 ng of 5-methyl -2-p-

t @lrh‘a'l qd 8- Mlb%ﬂ@&f—ﬁ@tﬂ D-[Bis B3-Ad@kymeth dldHéx%I-

@ﬁ%ﬁﬂﬁﬁ“@% ¢eﬂ9%eﬁﬁhaﬂ-2é-anetﬁﬂ§yprmry pXaghday

| snéthbxymetiiybetdofide giviel 2-[cis-8-(Eetogi (3 heth exy phadyh akevl-

SRl RIS S8y

C25H35NO5 (445.56); MS (ESI): 446 (MH").

cis/racemate

Example 61:
Analogously to Example 57, tert-butyl 2-[cis-3-hydroxymethylcyclohexyl-

methoxyl-2-methylpropionate and 5-methyl-2-(4-isopropylphenyl)-oxazol-4- -
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The solvent is distilled off under reduced pressure
and the residue is purified by HPLC. This gives 3.4
ng of 2-[cis-3-(5-nethyl-2-p-tolyl oxazol -

yl met hoxynet hyl ) cycl ohexyl netgzoxy] - 2- met hyl pr opi oni c
acid as a colorless oil. C24H33NOG (415.24); My ES-)
4 Ymé&thokivhethyl cl’lanEé gm@ 2[516:3- (Mh?@%ﬁ%ﬁr@ S REM)

5 but t hoxyne cl.o-
ot DR nahe ol o2 ey el de a&ﬁ’a
SG%HWINQS M43 59)]IMS<GESI)E44I4 (dHbrl dehyde gi ve
2-[cis-3-(5-nethyl-2-p-tol yl oxazol -4 15

yl met hoxymet hyl ) cycl ohexyl met hoxy] - 3- et hyl but yri c

. 3S5NC6  (429.25); MS (ES-): 428.22 (M H+).
ci s/ di a$ gomer m xture 129. Exanple 57: KO Bu PhCl

ci s/rae e~¢j s/ racemat.e ci sl racemate. cis/racemte.
tert-Butyl
2-[ci®-3- hydr ax hyl cycl ohexy[ met hoxy] - 2- met hyl pr opi
onat e AF THE g s/ racemate cis/racenmate

= O

OH
o) N
cisfracemate
Example 62:

Analogously to Example 57, tert-buty! 2-[cis-3-hydroxymethylcyclohexyl-
methoxy]-2-methylpropionate and 5-cyclohexyl-2-p-tolyloxazol-4-yl-
methoxymethyl chloride give 2-[cis-3-(5-ethyl-2-p-tolyloxazol-4-ylmethoxy-
methyl)cyclohexylmethoxy]-2-methylpropionic acid. C29H41NOS5 (483.65);

VS ES): 484 (MHY)

- cis/racemate
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4.5 g of tert-butyl
2-[cis-3-(tert-butyl di net hyl sil anyl oxynet hyl ) cycl ohexy
| - et hoxy] - 2- net hyl propi onate (synthesi s anal ogously
to tent-butyl 2-[cis-3-
(tert-butyldinethylsiIanyloﬂgﬁethyl)cyclohexylnethoxy]
-2-met hyl propi onate 10 in Exanple 55) are dissolved in
85 m of THF, 2.24 g of TBAF trihydrate are added and
tBeamipte 68 is stirred at 60C for 90 mn. Water and

Wﬁﬁogﬁﬁslﬂg %‘?(gm ptég %e U{égflgﬁtyﬁg%??@hogbgﬂﬂ%g& é,ﬁa@ gxyl-
m@th@@ﬂﬁmetfwmp@natmgma ﬁiﬁhylo?rpsswr@aylgeazo!—4-ylmethoxy—
(r'Fa@FHy? Bﬁfo?lﬁ@qwé‘ﬁ Ef%lgt:ﬂ?lg 2V rF{eSt% rcﬁjcy){&fao %Lﬁ’s Irﬁeﬂ'fo

tert

d%'?}h 9¥ nweymwlﬁ ra@thy mem@nam (Q%H&Qb\l& (457 62)
NAGEEISI): 4% (Mt 10 15

2-[cis- 3 (5- thyI 2-(4-b|phenyl)oxazol-4-y|nethoxynet
hyl ) cycl ohexyl - net hoxy] - 2- et hyl pr opi oni ¢ aci d

ci sl racene KO Bu PhCl 2. TPA cis/racemate 50 ng
of tert-b

| ) oxazol - 4-yl - met hoxynet hyl

in 2 m of chlorobenzene, and 59

ert-but oxi de are added. The

at RT for 24 h, 2.5 m of TFA

e solution is stirred at RT for
ﬁ h. The solvent is distilled off under

reduced pAessure and the residue is purified by

o met hg)racen(nate

Example 64:

Analogously to Example 57, tert-butyl 2-[cis-3-hydroxymethy[cycldhexyl-
methoxy}-2-methylpropionate and 5-ethyl—2-(2-naphthyl)oxazol-4—yl-
‘methoxymethyl chloride give 2-[cis-3-(5-ethyi-2-(2-naphthyl)oxazol-4-yl-
methoxymethyl)cyclohexyimethoxy]-2-methylpropionic acid. C28H35NO5
(465.59); MS (ESI): 466 (MH"). |




20

bi phenyl ) oxazol - 4- yl met hoxynet hyl ) cycl ohexyl met hoxy] - 2
-net hyl propionic acid. C29H35NCG (477.61), MS(ESI):
478 (MH). Exanpl e 58: Analaggusly to Exanple 57,
tert-butyl 2-[cis-3-hydroxy hyl cycl ohexyl -

nmet hoxy] - 2- met hyl pr opi onate and

5-met hyl - nyI oxazol - 4-yl met hoxy- nethyl chloride
gi ve '

2-[cis-37( ety | - 2- phenyl oxazol - 4-yl net hoxynet hyl ) 5
cycl ohekyl net hoxy] - 2- et hyl propi oni ¢ aci d. C23H31NO5
(401. 5095 M5 (EZL) 7 402 (MH). cis/racemate Exanple

59: Anal ojously to/Rxanple 57, tert-butyl

2- - 3:lhydr ofyrt hyl cycl ohexyl - neth

oxy] -2 ﬁet.,{]yl prop Opp ate and .

nmet hyl ) cy t - 2- met hyl propi oni ¢ aci d.
C27H33NOB : .57;5?81%%é%t%E8|): 458 (M) . 132 i
i au\ole 60: Anal ogously to Exanple 57,
9- 3- hydr oxynet hyl cycl ohexyl 5
met hoxy] - 2- nkthyt pr opi onat e and
5- et hyl - 2- ( 3- net hoxyphenyl ) oxazol - 4-yl - net hoxynet hyl
chl oride give
' 5- et hyl - 2- (3- met hoxyphenyl ) oxazol -
Elgpe

ARRIOOOMSI5 0 EXENTIS B, 196 DUS B Py e TRy IRy

5  OhetHaAGRIBhEthylpropionate and 5-ethyl-2-p-tolyloxazol-4-ylmethoxy-

10

15

0
O
| b cisfracemate

methyl chloride give 2-{cis-3-(5-ethyl-2-p-tolyloxazol-4-ylmethoxy-
methyl)cyclohexylmethoxy]-2-methylpropionic acid. C25H35N0O5 (429.56);
MS (ESI): 430 (MHY).

=

OH

Example 66:

Analogously to Examplé 57, tert-butyl 2-[cis-3-hydroxymethylcyclohexyl-
methoxyl-2-methylpropionate and 5-ethyl-2-(3-trifluoromethyl)oxazol-4-y!-
methoxymethyi chioride give 2-[cis-3-(5-ethyl-2-(3-trifluoromethyl)oxazol-4-
ylmethoxymethyl)cyclohexylmethoxy]-2-methylpropionic acid.
C26H34F3NOS5 (497.56); MS (ESI): 498 (MH™).
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Exanpl e 61: Anal ogously to Exanple 57, tert-butyl

2-[ ci s- 3- hydr oxynet hyl cycl ohexyl -

nmet hoxy] - 2met hyl pr opi onat e and

5- net hyl - 2- (4-i sopropyl phenyBp- oxazol -4 133

yl met hoxynet hyl chl ori de give

2-[cis-3- et.hyl - 2- (4-i sopropyl phenyl) -

oxazol - 4- hoxymet hyl ) cycl ohexyl met hoxy] - 2- met hyl pr
op ionic.-a A C26H37NC6 (443.59); Ms (ESI): 444

I s/racenpte Exanpl e 62: Anal ogously to Exanple

23] ci s- 3- hydr oxymet hyl cycl ohexyl -
- met hyl pKopi onat e and
- 20R=Yol'yl oxazol -4-yl 10 met hoxynet hyl

ive
2-[cist3-(8-ethyl- Q*b tol yl oxazol - 4-yl met hoxy- . .

nEthyI@’»’IohexyInethoxy] 2-met hyl propi o. ni ¢ aci d.
C29H41 NOY (483.65); MsS (ESI): 484 (M4). O O CH
ci s/ racenp 134 Exanpl e 63: Anal ogously to Exanple
57, tert 2-[ci s-3- hydroxymet hy[ cyc[ ohexyl -

t hyl phigfresiadie and
{ sopr opyl oxazol - 4-yl met hoxy- 5 net hyl
chloride give
2E§%P1§6f5 et hyl - 2- p-i sopr opyl oxazol - 4-yl et hoxy
| ohex ylnethox ] - 2- net hyl propi oni ¢ aci
N%s( (Msthoypt enws teeihyloxazel-4- MEIP?thON]ﬂ}ECIOheXVI}-

butyric acid

o}
o} = o = —==N

. cisfracemate
racemate cisfracemate \

8]

_ o)
Lﬁ/\GL:j\/ﬁopwfw%aC}VAUE:L/%%}

Os04 / NalO4 Ie)

—rrr—————————— =N ——rrr—— g =N
\ . cisfracemate cisfracemate
O

o O A O\,\A B

o cisfracemate cisfracemate

/

cis-3-Allyicyclohexanol

4@'\/\ DIBAIOIPr /O\/\
0 RV

racemate cis/fracemate
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Exanpl e 64: Anal ogously to Exanple 57, tert-butyl
2-[ ci s- 3- hydr oxynet hyl cycl ohexyl -

nmet hoxy] - 2- net hyl propi onat e and '

5-ethyl - 2-(2- naphthyl)oxaon3§ yl - met hoxynet hyl
chloride give

2-[cis-3-(5-ethyl-2-(2-napht hyl)oxazol -4-yl 15
nethoxynEthyI)cycIohex | met hoxy] - 2- net hyl pr opi oni_c

a8 anl afzeHpBNEssSolpiigs obihiunvdiigabgtylaluagaumineyide i35
Eﬁﬂf@%’aﬁe@ﬁ’e JARRNRIGHSIOO tho@iéﬂﬁF}l @th@? arfT fil¥Hi8dpropanol

£ %/&r{f?ﬁ%{%r Eé'egféﬁm"he gas has ceased, 12.4 g of cis-

S Sﬁllbwyb&eﬂah@lhef | digstedd #r 50 nitbhdieshyl ettidry brecddded. dée

Ifftofs atraRatoRin g Rat S A RATE; Snd rSEiRR Hidure is

Caﬁeﬂrﬂ‘lﬂ(fﬁb)( addities of 1M\/Bq ESt )he aG0egid-phaselid saturated with

I
FAOURCETRIG: RATALSERd b RO e CApIEDD oreny
meeials;] I@mhyeﬁmgamn@gsgﬁgre washed with 2N NaOH and
5dﬁé@bbe.2rm§%d4 'éﬂd{ﬂb@mﬁéﬂﬂ’@ PsaFehoded imdéPreduced

met hox

Bt aast e e gk b SiSP R LIS e peblephase

y hitriptaney sttiyhgcotatey £ [18hexy 5TR THox givez-818 ighyflgis-8pi oni ¢
25l ey SHREAEP KRN 0 oo Mo Mis 8. (s 30
ARf(e-hemaneethyd Reelatx 721&h5 0)2%5- et hyl oxazol - 4- yl met ho
xy] cycl ohexyl }- butyric acid

4-(cis-3-Allylcyclohexyloxymethyl)-2-(3-methoxyphenyi)-5-methyloxazole

cis/racemate cis/racemate

1.8 g of cis-3-allylcyclohexanol are dissolved in 20 mi of dimethyl-
formamide, and 770 mg of sodium hydride (60% strength suspension in
paraffin oil) are added. After 30 minutes, 4 g of 4-iodomethyl-5-methyl-2-(3-
‘methoxyphenyl)oxazole, dissolved in 20 ml of dimethylformamide, are
added dropwise. The mixture is stirred at room temperature for 1 hour.

200 ml of methy tert-buthyl ether are then added to the reaction mixture,
and the mixture is washed three times with water. The organic phase is
dried over MgS04 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 750 mg of 4-(cis-3-allyl-
cyclohexyloxymethyl)-2-(3-methoxyphenyl)-5-methyloxazole as an oil.
C21H27NO3 (341.45), MS(ESI): 342 (M+H*), Rf{n-heptane:ethyl acetate =
2:1)=0.26.
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5 cis-3-Allylcycl ohexanol DIBAIO Pr 0 10 racemate

cis/racemate 137 87 ml of a 1 nolar solution of
['ithiumdiisobutylal um num hydride in n-hexane are
di ssolved in 100 m of diet h)éI ether, and 7 m of

I sopropanol are added at 0G38after the evol ution of

HGeor b PR Tsthedn amue Rybxazeld ik B adamonany-

maxetaidehyglest i rred at room tenperature for 48 hours.
The reaction mxture is quenched by addition of 1M
HCI and the aqueous phase is saturated with sodi um

chloride and extrac ive tines with in each case

200 M of ethyl . The conbi ned organi c phas

are washe 5 s 0 dried over 8 X0

t he solvt il.s then r enoved e

/ ﬁjacedo pressure.
Ns purified on siTica gel usinythhe nobile |
Nept ane: et hyl acetate = 15:1 =>
g of cis-3- allylcycl ohexanol
COK260 40.23), MS(ESI): 141 (MrH+D,
Rf (n- heptane: ethyl acetate = 2:1) = 0.2
4-(cis-3-A

Iyl cycl ohexyl oxynet h 2- (3- met hoxyphenyl ) - 5- et h
azole /\ /\ ci s ?ﬁ?@%’ﬁgee cislracemate 20 1.8 g of BelrEemate

cis-3-allyl cycl ohexanol ar e dissolved in 20 nm of

g?g@&gﬁlﬁf éﬁg%gﬁgllﬂﬁyql oxym'ahﬁ; 2- (%dl 2 oh &%eny?‘) 560%
methyloxazole are dissolved in 20 ml of diethyl ether, and 1.4 g of sodium
periodate, dissolved in 20 mi of water, are added. At 0°C, 1 ml of an
osmium tetroxide solution (2.5% by weight in tert-butanol) is added, and the
mixture is stirred vigorously at room temperature. After 8 hours, 100 ml of
methyl tert-butyl ether are added and the mixture is washed with a
saturated sodium thiosulfate solution. The organic phase is dried over
MgS0O4 and the solvent is then removed under reduced pressure. This
gives 740 mg of {cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-ylmethoxyl-
cyclohexyl}acetaldehyde as a yellow-brown oil. C20H25N04 (343.43),
MS(ESI): 344 (M+H"), Re(n-heptane:ethyl acetate = 2:1) = 0.10.

'Ethyl 4-{cis-3-{2- (3—methoxyphenyl) 5- methyloxazo! 4-yimethoxy]cyclo-
hexyl}but-2-enoate

O
|
}Y\O/O\Ao F’h3P4\COZEt O%/\O X O,

=N

0

~0

cisfracemate ) cisfracemate

280 mg of {cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-yimethoxy]cyclo-
hexyl}acetaldehyde are dissolved in 10 ml of dichloromethane, and 370 mg
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¥ "&etéomcé%om@wﬁbu%wﬁg a§ﬂﬁé2'h926k€)z1é‘}05f(‘iﬂ ?né?)n oxy

paraffin oil) are added. After 30 mnutes, 4 g of
4-i odonet hyl - 5- et hyl - 2- (3- met hoxyphenyl ) oxazol e,
di ssolved in 20 m of dinethylformam de, are - added
dropwi se. The mixture is stiqgged at room tenperature
for 1 hour. 25 200 ml of nethy tert-buthyl ether are

t beetr@uaﬁphérwtpmphamwza@n@)aébwt@ are affed. MEndinkitlrctis

dthreetlrres ani haels
o B8 BT ot aliR L S Dol e e Wb Bt ey
r educated spd&ss chleridéselutesi atuibdriied pued Mg8d4 mngithe ealvent

%? tf\éﬁifﬁtgm‘i/gg \9@@@9&5@&@8}&% g iﬁ%?%ﬁrﬁ?@?}'sj@?rﬁ%tdaénesﬂlca
cgel wwwebmbée phase a- heptare: I&thw phelaje F-51 nEhibgivesazo
'( 4961 & iyl 4584 3"[%7@% (ﬁtﬁ%«gﬁéﬁyt)-yﬁﬁ% ox §§?4-

- hept ane; et hy 38

| MB(ESe XU M+ R IRY leBp theCeibl ) Annart £25) 250,300 of

4- (cis-3-allylcycl ohexyl oxynet hyl ) - 2- ( 3- met hoxyphenyl )

-5- nmet hyl oxazole are dissolved in 20 mM of diethyl -

eEliwl 4- {arseB L2-B-gnethoxpdicay)- ﬁgmethdaiazotmyﬂm@hhm@]ctymo’%o
\Q@ are added. At 0C, 1 of an osm um

te‘te k( e sol ution (2.5% by wei ght in tert-butanol) is

added, and the 10 m xture is stirred vigorously at

room tenperapure. Afteg 8 hours, 100 ml of nethyl

tent - but yl @ are ajlded and the nixture is vvash o

W t hyaSy'saolratet-sodf urd t hi osul tEHSOI uti os 1S o
is

or gang=N phase is dried er MS d the“solyvent i
t hen/removed under rengZd pressure. This I'ves 740 /J
{03 [ 2- (3- met hoxyphenyl ) - 5- et hyl oxaz -yl met hoxy
15 g¢ycl ohexyl }acet al dehyde as a yel | ow br 3N oi l.
C20H25NO4 (1343. 43), , /
cisfracemate . cisfracemate

190 mg of ethyl 4-{cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-yl-
methoxy]cyclohexyl}but-2-enoate are dissolved in 25 mi of methanol, and
20 mg of Pd (10% on activated carbon) are added. The mixture is stirred at
room temperature and under an atmosphere of hydrogen for 7 hours. The

 catalyst is filtered off through Celite and the filtrate is concentrated under

reduced pressure. This gives 110 mg of ethyl 4-{cis-3-[2-(3-
methoxyphenyl)-5-methyloxazo!-4-ylmethoxy]cyclohexylibutyrate as an oil.
C24H33NO5 (415.53), MS(ESI): 416 (M+H™).

4-{cis-3-[2-(3-Nlethoxyphenyl)-5-methyloxazoi~4-yimethoxy]cyclohexyi}~
butyric acid




MS(ESI): 344 (MH—H) Rf (n- hept ane: et hyl acetate = 2:1)

= 0.10. Ethyl

4-{cis-3-[2-(3-nmet hoxyphenyl) - 5- net hyl oxazol - 4-yl nmet ho
xy] cycl o- hexyl } but - 2- enoat eM%O cis/racemate
cis/racemate 280 ng of

{cis-3-[2-(3- 1 yl') - 5-net hyl oxazol - 4-yl met h o
] cycl iyde are di ssolved in{10 m @V\)L
i chi e anth370pnmo~of etli®H (trip_ /~ 0

di ch
henﬁ) phor anyl I dene) acet at e are—added. heh‘_m xt ure
IS irred at roomtenperature for 3 houry.

e is washed with saturated sodiu oride
on and dried over MgSO4, and the nt is
t hen 0ermved under reduced pressure. The Tegjdue is
. purifjed.on silica gel using the nobile phase _
n- hept ane: et higlracreitat e = 5:1. This g| ves 190 ny Gﬁffacemate
et hyl 4-{cis-3-[2-(3-nethoxyphenyl)-5-net hyl oxazol -
yI rret hoxy] cycl ohexyl } but - 2- enoat e as an oil. C24H31

Q}‘y &byl 4-{isCHIHB-methoxynhedyl)- 5%¢hhyl¢e<gzalﬂ4;~ et hyl
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[}% éé § ﬁw ). C24H33NOB (415.53), MS(ESI): 416
(MtHt) .
Example 68:
Analogously to Example 67, {cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
yimethoxylcyclohexyl}acetaldehyde and ethyl 2-(triphenylphosphoranyl-
idene)propionate gave 4-{cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
ylmethoxylcyclohexyl}-2-methylbutyric acid.
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cis/diastereomer mixture

C23H31NO5 (401.51), MS(ESI): 402 (M+H").

-Exaniple 69



4-{cis-3-[2-(3-Met hoxyphenyl) - 5- net hyl oxazol - 4-yl met ho
xy] cycl ohexyl }- 25 butyric acid 140 110 ng of ethyl
4-{cis-3-[2-(3-nmet hoxyphenyl) - 5- net hyl oxazol - 4-

yl met hoxy] cycl ohexyl } butyrat g4pre dissolved in 5 nl of
a mxture of 5 tetrahydrofuran and water in a ratio of
2: 28 81504 iRl X ad N )
2 - e SRy oo to R 2B e ovelo
THEXYRPYYHE@CI% aci dified by addition of 1 N HCO and
extracted wth ethyl acetate. The organic phase is

dri.ed over A t solvent is then renoved

ki 2RI 22 e R RS e e A o Bpthony -
5 Rryelehexylindezendétedryi ng gi ves 24 ng of

4-{cis-3-[2-(3-net hoxyphenyl) - 5- net hyl oxazol - 4-

yl. met hoxy] cycl ohexyl }butyric acid. as a lyophilizate.

C22H29NOG (387.48), S{ESI): 388 (MtH}). Exanple 68:

15 Anal ogously

amet hyl oxazol 6 = 0

y :
yl met hox | ohexyl }acet al dehyde_.and et hyl \=N

2-(triphe hosphor anyl - i dene) propi onat e_gave
4-{cis- 2- (3- met hoxyphenyl ) - 5- met hyl oxa; 4-
yl % ycl ohexyl }-2-net hyl butyric acRd.4 20
cis greoner-m xture C23H31 NO5 (401.51)

MS(ESI ) 402 ( MrEiskacentanpl e 69 141 P cisracemate
2-Ethyl -4-{ci s-3-[2-(3-net hoxyphenyl ) -5- et hyl oxazol - 4
-yl met hoxy] cycl o- hexyl}butyric acid Ethyl
2 0e4 Ry iof igthylphpsphonabutyraie i gineclyed s 5mel dfiteralaydsbfutan,
10 - ¥n@® 59XYdf-a 2.5 M n-butyllithium solution in n-hexane is added at -20°C.
The mixture is stirred at -20°C for 1 hour, and 386 mg of {cis-3-[2-(3-
methoxyphenyl)-5-methyloxazol-4-yimethoxy]cyclohexyl}acetaldehyde,
dissolved in 4 ml of tetrahydrofuran, are then added. After 30 minutes, the
reaction mixture is slowly warmed to room temperature, 0.5 m| of-water is.
15 added, the residue is diluted with ethyl acetate and dried over MgSO4 and
the solvent is then removed under reduced pressure. This gives 750 mg of
ethyl 2-ethyl-4-{cis-3-{2-(3-methoxyphenyl)}-5-methyloxazol-4-ylmethoxy]-
cyclohexyl}but-2-enoate as an oil. C26H35N0O5 (441.57), MS(ESI): 442
(M+H™).
P
Analogously to Example 67, ethy] 2-ethyl-4-{cis-3-[2-(3-methoxyphenyl)-5-
methyloxazol-4-ylmethoxy]cyclohexyl}but-2-enocate gave 2-ethyl-4-{cis-3-{2-
(3-methoxyphenyl)-5-methyloxazol-4-yimethoxy]cyclohexylibutyric acid.
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25 cis/diastereomer mixture
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cycl ohexyl }but - 2-enoate cis/racemate 0.4 m of

triethyl phosphonobutyrate is dissolved in 5 nml of
tetrahydrofuran, 10 and 0.5 mM of a 2.5 M
n-butyllithiumsolution in n-jaexane is added at -20C
The m xture is stirred at -2 for 1 hour, and 386 ng
of {cis-3-[2-(3

nmet hoxyphenyl ) - 5- met hyl oxazol - 4- yl net hoxy] cycl ohexyl } a
c E24HBINDE (415153) MMESDI): 416 (M+HT). t et r ahydr of ur an,

are then added. After 30 m nutes, the reaction
mxture is slowy warmed to roomtenperature, 0.5 m
oExample 105, 15 added, the residue is diluted with
etc\h&iog%@tyqbee@mpné r699€’0|9- ep- Mﬁ@ﬂﬁ?ﬂrﬂemﬁa %%mgm&atwg_z;-

then r'empved un pressure I VES

o¥Imethgyyicyclohexy ?}aceta?cr hyde ; and triethyl phosphonopentanoate

ZQQOQQL(Zél{c{sCB%fZ-%S-[rﬁetb@xymfem YRArsAYIdxProratyiethoxy]cyclo-

0 az%ﬁé‘%@aﬁ%hOX)é]‘f cycl ohexyl }but-2-enoat’e as an
NQIGATIds7) © MB(ESI): 442 (MH). 20

AnaI ogously to Exanpl e 67, et hyl

2-ethyl-4-{cis: hoxyphenyl ) - 5-

nmet hylloxazol - cycl ohexyl } but - 2- enoat e gave

ypgjenyl ) - 5- nmet|hyl Qxazol - 4-yl met hoxy] cycl ohexy
acid. .25 ci s/ di astereoner mxture 142
33NC6 (415.53), (ESI): 416 (MtH+). Exanple 70: 5
pously to Exanple 69,
8- [ 2- ( 3- net hoxyphenyl ) - 5- et hyl oxazol - 4

yl met hOxyl; m&@%&%&{lﬂhdehyde and tri et hyi
phosph/onopent anoat e
2-(2-{cis-3-[2-(3-net hoxyphenyl ) - 5- et hyi oxazol - 4-yl ne
t hoxy] cycl o-

C25H35N0O5 (429.56), MS(ESI): 430 (M-+H").




hexyl } et hyl ) pent anoi c acid. 10 C25H35NCG (429.56),
MS(ESI): 430 (MtH}). Exanple 71:

2,2-Di et hyl -4-[cis-3-(5-nethyl-2-p-tol yl oxazol -4-yl nme
t hoxy) cycl ohexyl ]- butyric agzd TBDPSCI cislracemate
H21Pd Sim CO2tBu 1. LDA, Me O 2. LDA, Ml cis/racemate
TBARanilA 7i: sl racemat e CO2t Bu ci sl racemate | COR2t Bu

(& DiflgihybIcis s bsmethylA e teviorazel- Wisiasergiahrai-

1hatyTiBEREL! cis/racemate cis/racemate

Ov\ TBOPSCI Q /O\/\ 0504/ NalO4
cisfracemate | | @ cisiracemate .

2 /O\/\ Ph,P? ~COLB
Si— ~0 ! : Q/\).co Bu
?/ Si
-cis/racemate #@ cisfracemate

H2Pd
) CoyBu T LDA Mel co B
?S/E 2 LDA, Mel

cisfracemate cis/racemate
Q
TBAF CO,tBu o)“‘ﬁ/\o 0
. N X
cis/racemate cis/racemate
. JY\ 0
S
TFA Qe © ©
—————
cisfracemate

(cis-3-Allylcyclohexyloxy)-tert-butyldiphenylsilane
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Jcis-3-(tert-butyld ip he.nylsi. lan

6.8 g of cis-3-allylcyclohexanol are, together with 15
m of tert-butyl- diphenylsilyl chloride, 5 g of

i m dazol e and 200 ng of dinmethyl 5 am nopyridine,

di ssolved in 100 m of di mat Iformam de, and the
mxture 1is stirred at room1 nperature for 12 h. 400

added to the

m of nethyl tert-butyl ether are

react L.oq m xture, and the m i's ped. t hr ee
tine h wat er. TBBHBSEH anlse |s dridd over
My SCH t he_sol 'S en groved Anderi 1 edy ed

PICESS R SYgi ves 20.5 g of (c¢ §t@10
aIIyIcycIohexonxy) tert-butyl-di ghenyl -
oi | . C25H340Si (378.64), MS(E
Rf (n- hept ane: ethyl acetate = 2:1

sil ane as an

+oxy). .cycl.oh
exyl ]acetald e h yde 15 cislracemate cislracemte 5.5
9 Ofis/racemate

(cis-3-allylcycl ohexyl oxy)-tert-butyl - %‘F’éﬁ%%r_\‘)r"“ si |l ane
are dissolved in 100 m of diethyl ether, and 9.4 g

| f
2090 i ulloP ) YaAd 801 Sl
6'PD?FH§M shigwidey 5 oof imidagsie ard 28P g of diresthylar e
aghehitbp ﬁamet Bl%sHlvéBliﬁ QOO%ﬁéf'd‘méﬂw!fbﬁﬁérﬁitﬁ% Bén@ttherrﬁ&mre

p'éﬂ%arﬁﬁt% L A O A RN T 0 R L

r added wntheraaction mixtu@) ahti ¢he Siklare & wadhe] theas tinms with

il Foe Dl O el a0 e SRt s tren

s@ﬂﬂQMﬁdtllﬂdﬁ medm&d pisisauien T hisTgived 28.509 ghfdis-3phase i s

O S

yeI I ow— brown oil. C24H32Q2Si (380 61), MS(ESI): 381
(lM\LsI_EF (ferthlStyIdlp(?Penyieela Ing)cggISh ?}acetaldehyde

Ry 70

cisfracemate cis/racemate

9.5 g of (cis-3-allylcyclohexyloxy)-tert-butyl-diphenyl-silane are dissolved in
100 mi of diethyl ether, and 9.4 g of sodium periodate, dissolved in 100 mi
of water, are added. At 0°C, 15 ml of an osmium tetroxide solution (2.5% by
weight in tert-butanol) are added, and the mixture is stirred vigorously at
room temperature. After 5 hours, a further 5 g of sodium periodate are
added, and the mixture is stirred at room temperature for another 3 hours.
The reaction mixture is then diluted by addition of 300 ml of methyl tert-
butyl ether and washed with saturated sodium thiosuifate solution. The



55:1) = 0.44. tert-Butyl 4
.[cis-3-(tert-butyl di phenyl sil anyl oxy) cycl ohexyl ] but -2
-enoate ~O Ph3P*CO2tBu 10 ci s/racemate cis/racemate
3.4 g of 14
[cis-3-(tert-buty|diphenylsiIghyloxy)cyclohexyl]acetal

gﬁg@%ﬁ%gégsq %‘rcfric’eaj%/\geﬁq I\i/ISSE)nganrH th%fsoq\i/é:nqiiso Ehoerltlerterrlr%]v%d under
( redysiedrprepsiosphbisgives dgne)cis3-Ged-anddpdeaglsilimdexy)-

' ' he boil f 1h :
Lo BECIE of 4 DRSS il D01 | [ 2 o

> saturated 15 sodi um

c M2AH3E0 2 | (389.64). W (8D ed8 b (Mr-Hiy Ren-hgatanerrthyl acetate =
5 Selyenp4is then renoved under reduced pressure. The

resi'due is purified on silica gel using the nobile

phase. n- heptane:ethyl acetate = 20:1. This gives 2.4 ¢

otert-8utyl 4Huisy3-(tert-butyldiphenylsilanyloxy)cyclohexyl]but-2-enoate

4-[ ci s-yll%- E{t ert -(but yl gi pphen)yl Si I{':my )oxy) cy)t(:}I,]ohexyI ] but -

2-enoate as an oil. C30H4203Si (478.75), MS(ESI): 479
ethyl 20 acetate =_5:1) = 0.56.

tyl di phenyl sidanyl o cl ohdg but a
- COoBu BTs/ r 5PER4t sl rage b 2t CO,1BuU
—O

S
rt-butyl di phenyl si l !
ohexyl ] but-2- enoate are d?fg

0

in 35
enol , and 200 ng of PD (10% at ed
carbon) are added. At roomtenperature, the= xture is

stirred under an atnosphere of hydrogen for 7 hours.
The catalyst is filtered off 5 through Celite and the
filtrateci$/eacegiéent rat ed under reduced pressur e. Si¥fgpgmate
10 gives 2.3 g of tert-butyl
4-[cis-3-(tert- but)(l_di phen_?/l si | anyl oxy) cycl ohe. xyl ]
3.4 g of [cis-3-(tert-butyldiphenyisi anyloxy)cyclohexyﬁacetaldehyde are

dissolved in 100 ml of dichloromethane, and 5 g of terf-butyl
(triphenylphosphoranylidene)acetate are added. Under reflux, the mixture
is heated at the boil for 1 hour. The mixture is washed with saturated
15 sodium chloride solution and 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 = 20:1. This gives 2.4 g of tert-
- butyl 4-[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyllbut-2-enoate as an
oil. C30H4203Si (478.75), MS(ESI): 479 (M+H"), R{n-heptane:ethyl
.20 acetate = 5:1) = 0.56.

tert-Buty! 4-[cis-3-(tert-butyldiphenyisilanyloxy)cyclohexyl]butanoate

, : /O\A\;',.COJBu HZIPd 2 o /O\/\/COZtBu
. . —— g

cis/racemate cis/racemate
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but anoate as an oil. C30H44C3Si (480.75), MS(ESI): 481

(M+H*). tert-Butyl

4-[cis-3-(tert-butyl di phenyl silanyl oxy)cycl ohexyl]-2,2
-dinethyl - 10 butyrate COZtE,’Msl LDA, Mel 2. LDA, Mel
ms/racemate cislracemate 2 g of tert-butyl

P B et bt A BRI aphe AU AN R A B b e
aadoatelaraidiggoheedin Ioimliof oretidnadlj amd 209 mg of PD (10% on
dﬁbt?\%‘?é&’% o) %‘f"e bggé&féﬁfé\éﬁ{r r ﬁ%t&%ﬁg@qﬂﬁﬁﬁé is st?r‘?&:l

reacti on hours
aHademham atvaemm@f hydrogendnr 7 hosirsy Ther catalyplis filtsrrcyeft
aﬂﬁo@&ﬁ exdliteuRd tife MEBIOR ncbAtrBidrenddr h@dudem@swes This

oA O HBrBN RN R A e o BB CH OBy

nbttaoateas ahuwihgi30pMAO3 S80S MS (B )M ShatMitidt)ed
NaCl solution. The organic phase is dried over MJSO4
and the solvent is then renoved under reduced
ptertButy 4-[Tise3-(lesti-nlutyldiphenylsilanylody)oyclohexydb2 gedimethyig
tBﬁt il e phase n-heptane: ethyl acetate = 10:1. This
g|v .1 g of the nononethyl ated product. This
product is 25 dissolved in 20 m of tetrahydrofuran,

an B m of a.2M solution of [ithium sopr opyl.am de
/ ahydf an are added at -78C.
e is . _@&g@ﬁjoﬂ- PDAGYe!

0 m xture is then di l uted by
et hyl tert-buthyl ether and washéd with
saturated NaCl solution. The organic phase is dried
over MSO and the solvent is then renoved under

reduced. pr esisimcemakhe cis/racemate

2 g of tert-butyl 4-{cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyljbutanoate
are dissolved in 20 mi of tetrahydrofuran, and 3.1 ml of a 2M solution of
lithium diisopropylamide in tetrahydrofuran are added at -78°C. The

- reaction mixture is stirred at -78°C for 2 hours and then warmed to -30°C,
and 1.6 ml of methyl iodide are added. Over a period of 12 hours, the Ny
‘mixture is allowed fo warm to room temperature. The reaction mixture is
then diluted by addition of 150 ml of methyl tert-buthy! ether and washed
with saturated NaCl solution. The organic phase is dried over MgSO4 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 2.1 g of the monomethylated product. This product is
dissolved in 20 ml of tetrahydrofuran, and 6 ml of a 2M solution of lithium
diisopropylamide in tetrahydrofuran are added at -78°C. The reaction

" mixture is stirred at -78°C for 2 hours and then warmed to 0°C, and, after

10 minutes at 0°C, 2.5 ml of methyl iodide are added. Over a period of

12 hours, the mixture is allowed to warm to room temperature. The reaction
mixture is then diluted by addition of 150 ml of methyl tert-buthyl ether and
Washed_ with saturated NaCl solution. The organic phase is dried over
MgS0O4 and the solvent is then removed under reduced pressure. The
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C2tBu 147 5 residue is purified on silica gel using

the nobil e phase n-heptane:ethyl acetate = 10:1. This
gives 1.8 g of tert-butyl 4-[cis-3-(tert-
but yl di phenyl si | anyl oxy) cycl xyl]-2,2-di met hyl butyra

-te as an oil. C32H48Q3Si (508.82), Rf(n-heptane:ethyl

TR iR i acl §iha B Mobile ahase phgpiapgethy!
cﬂsemerﬂtﬂ:h e pBescl.8 orafdertatuty] H[cB-8-(feft-t ent - but yI
gbg)lcﬁgﬁ% g %fa'h B%ﬁ/)ﬁyglowég?i! l252} Hfmdé(thglﬁf’@?#‘el E&?Sﬁ%h]
82h if(rehaptage:athyl roptate AR bR GA9.

tetrabutylannonlun1f|uor|de in tetrahydrofuran are

re is stirred at 60C for 2 hours. The
rg%ﬂ:'giugﬂ 4n€°$§rn}’x redioxyeyHeaeaf dimetiarbytymieed
pressure and purified on silica gel using the nobile

phase~n- hept ane: ethyl acetate = 20:1 => 1:1. This
gi30 D tert-butyl
4- %- 3- hy(d cycl hex%éb 2, 2-di net hyl buty

4 .

0i | . C16H30 / n- hept BHE: et hyl
5:1) Si9. 22. COtBU tori- Butyl 2,2-d = O
T

i met t={\ci s- 3- (5- net hyl - 2- p-tol yl oxazol - 4- yl met hoxy
)cyc exyl ] butyrate cis/racemate CO2t Bu
ci s/ r acesat

cisfracemate cisfracemate

2 g of tert-butyl 4-[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyi]-2,2-
dimethylbutyrate are dissolved in 10 m! of tetrahydrofuran, and 8 ml of a
1M solution of tetrabutylammeonium fluoride in tetrahydrofuran are added.
The mixture is stirred at 60°C for 2 hours. The reaction mixture is
concentrated under reduced pressure and purified on silica gel using the
mobile phase n-heptane:ethyl acetate = 20:1 => 1:1. This gives 730 mg of
tert-butyl 4-(cis-3-hydroxycyclohexyl)-2,2-dimethylbutyrate as an oil.
C16H3003 (270.42), Re(n-heptane:ethyl acetate = 5:1) = 0.22.

tert-Butyl 2,2-dimethyl-4-[cis-3-(5-methyl-2-p-tolyloxazol-4-ylmethoxy)cyclo-

hexyllbutyrate
CO,tBu - Ojk’/\O /K

=N

cisfracemata cis/racemate

365 mg of tert-butyl 4-(cis-3-hydroxycyclohexyl)-2,2-dimethylbutyrate are,
together with 850 mg of 4-iodomethyi-5-methyl-2-(4 methylphenyl)oxazole,
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365 ng of tert-butyl

4-(ci s-3-hydroxycycl ohexyl ) -2, 2-di nethyl butyrate are,

25 together with 850 ng of 4-iodonethyl-5-nethyl-2-(4
nmet hyl phenyl ) oxazol e, 148 di,ggolved in 5 m of

di met hyl f ormam de; and 110 of sodium hydride (60%

{ilgg&gé@ ir ? nﬂ%f%frﬂaﬂ‘#pfg{rﬁ?r%ﬂ% %ilaéf'!p‘ %Jf Egﬁw Rydnde

t @O{% Btiewthetl paraffineargdatistieca Adter Hehaue af stiing atireomr
heere HBES) Bf fHeth % bﬂgﬁl %Eher-gﬁ? a8 88%n8 tﬂ@?éd&ﬁoﬁ
dr L ed over S I'S

en reno

Weﬁvrerlﬁmé@g/gh%km@s WﬂﬁéNatﬁésﬂ'lﬁJ@fgia@l GRlvase; ig driggl over
RgEBLand tHess@liarftss &#h fanéfed @rﬁderbé&ﬁ(éedzpl%sgure The

__'”Ettc%w fed by HEHPL GoThE ahres SRt terb T

(diﬁﬁatw [cl@BESIrDleth%B»p( fdhfitazold-yimethoxy)cyclohexyl]butyrate

o A TR CoBP N PR bRy abkgars T

ci s/racemate 15 300 ng of tert-butyl

2 \V e t -
e s BT e P Pl ey ey
ol?UtMFf%ﬁF'érorret hane, and 10 m of trifluoroacetic acid

are added. The reaction m xture is stirred at room
tenperature fqor 1 hour. 200 ml of toluene are added

and tihe sol s are ®hen concentrated under ref
pressre The r & s 20 purified bya%FPL
0 @g of 2; n@yl4[0|33(53ﬁh6

=Ny | oxazol - 4-yl ﬂy) cycl ohexyl |byENic acid as
. C24H33N04 (399.53), MS(ESI): 0 (M+H+) .
pl e 72: 25 Anal ogously to Exanpl e tert-butyl

{ odonet hyl - 5- net hyl -2-(3-trif| uor onet hyl phenyl ) -

cis/racemate cisfracemate

300 mg of tert-butyl 2,2-dimethyl-4-[cis-3-(5-methyl-2-p-tolyloxazol-4-
ylmethoxy)cyclohexyllbutyrate are dissolved in 20 ml of dichloromethane,
and 10 ml of trifluoroacetic acid are added. The reaction mixture is stirred

~at room temperature for 1 hour. 200 ml of toluene are added and the
solvents are then concentrated under reduced pressure. The residue is
purified by RP-HPLC. This gives 180 mg of 2,2-dimethyl-4-[cis-3-(5-methyl-
2-p-tolyloxazol-4-yimethoxy)cyclohexyllbutyric acid as an oil. C24H33NO4
(399.53), MS(ESI): 400 (M+H").

Example 72:

Analogously to Example 71, tert-butyl 4-(cis-3-hydroxycyclohexyl)-2,2-
dimethylbutyrate and 4-iodomethyl-5-methyl-2-(3-trifluoromethylphenyl)-
oxazole gave 2,2-dimethyl-4-{3-[5-methyl-2-(3-trifluoromethylphenyl)oxazol-
4-ylmethoxy]cyclohexyl}butyric acid.
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oxazol e gave 2, 2-d

i methyl -4-{3-[5-nmethyl-2-(3-trifluoronethyl phenyl)oxaz
ol - 4-yl met hoxy] cycl ohexyl } butyric acid. C24H30F3NO4
(453.50), MS(ESI): 454 (MrH49 5 Exanple 73: ,
3-Met hyl -2-{2-[cis-3-(5-nethyl-2-p-tolyl oxazol - 4-yl net
hoxy) cycl ohexyl ethyl }ytyric acid tert-Butyl

2- (di ef bQxy ho yl ) -\3-[pet hyl butyrate 10 OP \"O'P
@) g%aﬁ%mo de PO0 racemate 5.5 m  of

I di et hyl phosphonoacetate are dissolved in 20
di net hyl f ormam de, and 820 ng of sodi um hydri de
trength in 15 paraffin oil) are added a little
l__a time at 0OC. The suspension is stirred at O0C for
minkt es, and 2.4 nml of isopropyl iodide are then
added: The mxture.is stirred .at roomtenperature for. . ..
12 hours. 250 m of ethyl acetate are then added, and
the reaction mxture is washed three tinmes with in
each case tisfrtaokémate water. The organi c phase is dried
over MgSO4 and 20 concentrated under reduced pressure.
The residue is purified on silica gel using the
MOZAHSOFI3NGY (43BH0)aMS(ESIY 454qRt+H™. = 5: 1. This gives
4.2 g of tert-butyl

2- (di et hoxyphosphoryl)-3-nethyl butyrate as an oil.
CEXppgg#3:( 294. 33), MS(ESI): 239 (M CAH8+HH+),

RB(MethgRE DGR IS nRARHBLB-t5ly bxddol4-yimethoxy)cyclohexyl]-
ethyl}butyric acid

tert-Butyl 2-(diethoxyphosphoryl)-3-methylbutyrate

/\O ”\/LL NaH, isopropyl iodide /\O |fL

racemate

5.5 ml of tert-butyl diethylphosphonoacetate are dissolved in 20 mi of
dimethylformamide, and 820 mg of sodium hydride (60% strength in
paraffin oil) are added a little at a time at 0°C. The suspension is stirred at
0°C for 15 minutes, and 2.4 ml of isopropyl iodide are then added. The
mixture is stirred at room temperature for 12 hours. 250 mi of ethyl acetate
are then added, and the reaction mixture is washed three times with in
each case 150 ml of water. The organic phase is dried over MgSO4 and
concentrated under reduced pressure. The residue is purified on silica gel
using the mobile phase n-heptane:ethyl acetate = 5:1. This gives 4.2 g of
tert-butyl 2-(diethoxyphosphoryl)-3-methylbutyrate -as an oil. C13H2705P
(294.33), MS(ESI): 239 (M-C4Hg+H™), Ri{n-heptane:ethyl acetate = 1: 1) =
.0.34.
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0.34. 150 1. PdIC CX2tBu --- 0- Ga "~ 2. TBAF
cislracemate cisldiastereoner m xture tert-Butyl
4-[cis-3-(tert-butyldi phenyl silanyl oxy)cycl ohexyl]-2-i
sopropyl butyr- 2-enoate cisl/ gacemate 5 cislracemate
770 nmg of tert-butyl

e e R D S NV R R R
solemoaten of n-butyllithium in n-hexane is added at
-20C. After 1 hour of stirring at -20C, 500 ng of

-(tert-butyl di phenyl sil anyl oxy) cycl ohexyl ] acet al
dissotwed in 10 5 mM of tetrghydrofuran, are

dri ed over I\/gSO4 and the s
2r reduced pressure. The r d
purifiedon silica gel 15 using the no
n- hept ane: et hyl acetate = 30:1. This gi ve O ng of
tert-butyl cisfracemate cis/racemate
4-[cis-3-(tert-butyldi phenyl sil anyl oxy) cycl ohexyl]-2-i
sopropyl - butyr-2-enoate as an oil. C33H4803Si

(Mn@of teRf{utyll b (diethexgitusphand)l-atresthylbatytate-are. difsolved

ﬁr%gblsfe%rai\&ﬁfc}fué%élbg 0 ﬂ"ﬁ”%b%g E@E%i#ﬂé%?yf X%W'ﬁhlum
4m[ exang ﬁeaddemtyzerc‘ph%ftﬁ;n ‘shounyf sikgng at12036x H0 nag of
[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyl]acetaldehyde, dissolved in

5 ml of tetrahydrofuran, are added dropwise. The reaction mixture is slowly
warmed to room temperature. 20 mi of water are then added, and the
mixture is extracted three times with in each case 50 ml of ethyl acetate.
The combined organic phases are dried over MgS04 and the solvent is
then removed under reduced pressure. The residue is purified on silica gel
using the mobile phase n-heptane:ethyl acetate = 30:1. This gives 340 mg
of tert-butyl 4-{cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyl]-2-isopropyl-
butyr-2-enoate as an oil. C33H48038Si (520.83), Re(n-heptane:ethyl acetate
= 5:1)=0.70. ’

4-[cis-3-(tert-Butyldiphenylsilanyloxy)cyclohexyl]-2-isopropylbutyric acid

CO.tBu

2 1.Pd/C
pe NS o CO,tBu
#@ 2. TBAF
cisfracemate . ' cis/diastereomer mixture

1.5 g of tert-butyl 4-[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyl]-2-
isopropylbutyr-2-enoate are dissolved in 30 m! of ethyl acetate, and 200 mg
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15

25 i sopropyi butyr-2-enoate are dissolved in 30 nl of

et hyl acetate, and 200 ng 151 of Perlnman's catal yst

are added. The mixture is stirred under an atnosphere
of hydrogen (5 bar) for 5 ho +ga The catalyst is
filtered off through Celite dthe filtrate is

e D et € Cati8 hre SAYEE PR GG st S 4P BRYAHC, ' 2
1 /trsesphereref hytiragenr (§hary farrinboingnThe catalyis is filtered off
t %rbﬁgbi c@é’l&é’ hAd 1R fidgld %dcon-@éﬁtrﬁ\é&t Wider rbduddd gfefsgu?é The

hours. . The reaction mxture is_concenhtrated

uﬁ%@?ue f%@‘éﬁ%‘&e%%%@ ml ot ielmmeroiuran and 3mliofa YMisolution
U&E)If trdigylapindriuRReideNn iePARRPoRiFAY hredgd@dat. The khditdre

i AR R e iRy e e%qggnﬁlﬁe i bShesnralad ynrer

aa:edhcmi Eressire. anﬂb@if@d&ﬂﬁ)&h(:ﬁ@él édlhg thésticHBlile: phake
%I‘?ﬂ?'%n% %thﬁ t]Qta Qt@‘? h‘i”ltY % g %e% 400 IJh% P4 [cis-3-(tert-

4buwplgenmgjsu@ymygyplcmemllﬁesnyrqﬁyﬁrwnc ags @screohind
4d1%|323>3‘{) 24 40U eigpheony @ bamgtﬁmfwﬁéaaﬁésémyu 4cktate

soproE utyric aC|d gave
iF §.2-[ci s- 3-(5- net hyl - 2- p- t ol yl oxazol -4-yl 15

rrwnh cm@m Ik WMleﬁéﬁﬁé'thyﬂ Rifpiethyl-2-

W@%
7 Qxa 3@61&0404 EI%, gf(%ertgs &EF ggq@ﬁsﬂan&l\/&)&%gyclg\ex% 3r-TIEopropyl-

4 butydioresichghves 3nmeethyl-2 324 Bisr®(Srmethyichplidlyloxeasbd-gl-and

4"{&h5’9ﬁ0§<{,&54XﬁH{%933ﬁ%%3' | anyl oxy) cycl ohexyl ] -2-i

sopr o
2-(2-{cis-3-[2-(3-net hoxyphenyl)-5-net hyl oxazol -4 25

yl met hoxy] cycl o | } et hy@ -3-net hyl butyric acid.
. (O AN 0 O
E‘f N

cis/racemate

C25H35N04 (413.56), MS(ESY): 414 (M+H").

25

Example 74:

Analogously to Example 73, 4-iodomethyl-5-methyl-2-(3 methoxyphenyl)-
oxazole and 4-[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyi]-2-isopropyl-
butyric acid gave 2-(2-{cis-3-[2-(3-methoxyphenyl)-5-methyloxazol-4-
yimethoxylcyclohexyijethyl)-3-methylbutyric acid.

cisldiastereo_mer mixture
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O O cis/diastereonmer m xture 152 C25H35NCG (.429. 56),
MS(ESI): 430 (MtH+) Exanple 75 5

2-Benzyl - 4-[ci s- 3-(5-net hyl -

t ol yl oxazol - 4- yInethoxy)cycL&ﬁfxyl]butyric acid 10
Anal ogously to Exanple 73 but yl

di et hyi phosphonoacet ate and benzyl bronide gave
tert-butyl 2- (d iethoxyphos p horyl)-3-p he nyl
PCABHASNICS (439556 ) MSES?): QBDW*E’ (342. 38)

R#(n- hept ane: et hyl acetate = 1:1) 0.53. 15

Anal ogously to Exanple 73, tert- butyl
2Exammtedyphosphoryl ) - 3- phenyl propi onat e,

2 HA TR BL g plsstt o

B8y | phenyl ) oxazol e gave.

2-benzyl - 4-[cis-3-(5- nethyl 2-p- tononazoI-4-yInethox

%%@bghﬁeﬁy% %@1 guty!g;g I%S?) egggﬁr}g% and benzyl

Elseompide gabe téﬂ-butyl 2- (dlethoxyphosphoryl) 3-phenylpropionate.
4|\/bthy| 2-{2-[cis-3-(5-methyl-2-p-tolyl oxazol - 4-yl net
cl ohexyl ]- ethyl}pentanoic acid 153 Anal ogously
/E% tent butyl 4-[cis-3-(tert-

cis/racemate
C17H2705P (342.38), Rf(n-heptane:ethyl acetate = 1:1) = 0.53.

Analogously to Example 73, tert-butyl 2-(diethoxyphosphoryl)-3-
phenylpropionate, [cis~3-(tert~butyldiphenylsilanyloxy)cyc!ohexyI]—
acetaldehyde and 4-iodomethyl-5-methyl-2-(4 methylphenyl)oxazole gave
2-benzyl-4-{cis-3-(5-methyl-2-p-tolyloxazol-4-yimethoxy)cyclohexyllbutyric

aad.

I ¢
(O AN 0 0O

=N

cis/diastereomer mixture

C29H35N04 (461.61), MS(ESI): 462 (M+H").

Example 76:

4-Methyi-2-{2-[cis—3—(5—methyI-2-p-toIyloxazoI-4-ylmethoxy)cyc[ohexyl]—
ethyl}pentanoic acid |




10

but yl di phenyl si | anyl oxy) cycl ohexyl ] but anoat e,

3- br ono- 2- net hyl propene and

4-1i odonet hyl - 5- net hyl - 2- (4 nethylphenyl)oxazole gave
tert-butyl

4 met hyl - 2-{2-[ ci s- 3- (5- nethy tononazo -4 5

d‘;@sﬁ%greomer Lﬂfsﬁ%wlb@g%%&q% 81, 68) MS( ESI ) :

4 gty(lqmphﬁl)lylsdanyloxy)cyclohexyl]butanoate 3-bromo-2- methylpropene
4
aHBM%Gdo?nétﬁ % hiet @Sﬁﬂﬁl‘éﬁiﬁ}l %@1)%9%2&18@?% éelgbﬂ%)frz

h lo-. h t 1. . F
i%x & i d dﬁi%e%(%ﬂﬂ"}qtﬁ)’lefggf’@?@(?ﬂlagpggt ereoner mxture

SQﬁnmoﬁf/)cyelbhebmathyl} ent-4-enoate.

4- et hyl - [cis-3- 55 nmet hyl - 2- p-t ol yl oxazol -

yl.met hoxy) cycl ohexyl ] et hyl } pent - 4- enoat e are. di ssol ved
in 20 mM of ethyl acefate, 0 mg @b pall adi um
(10% on activated capbqn) .aréd mxture is
stirred under an at nyspier €of ~hyd ogn 5 bar) for 5
hours. The 20 catga stllteredo ; ough Celite
and the filtrate concentrat ed undler r duced
pressure. The reg e is dissolved in 20 m of

di chl or onmet hane and 10 nl of trifluoroacetic acid

are added. The nmixture i gistdibétefSobr fP@Me t €NPErat ure
for 1 hour. 100 m of toluene are added, and the

solvents are then renoved under reduced pressure. The

r CYOHABNGS 48 1. GS)EMSQES?P@ (NP, This gives 100 ny
of 4-nethyl-2-{2-[cis-3-(5-nethyl-2-p-tol yl oxazol -
4-yl met hoxy) cycl ohexyl ] et hyl } pentanoic acid as an oil.

caavisinyiEa-{2 ({4 B3-EBmethi(ESItdlylokagok Myt thoxy)cyclo-
hexyllethyl}pentanoic acid

o] O

/Q/LN /%ZTFAg“N

cis/diastereomer mixture cis/diastereomer mixture

15

20

25

500 mg of tert-butyl 4-methyl-2-{2-[cis-3-(5-methyl-2-p-tolyloxazol-4-
yimethoxy)cyclohexyllethyl}pent-4-enoate are dissolved in 20 mi of ethyl
acetate, and 50 mg of palladium (10% on activated carbon) are added. The
mixture is stirred under an atmosphere of hydrogen (5 bar) for 5 hours. The
catalyst is filtered off through Celite and the filtrate is concentrated under
reduced pressure. The residue is dissolved in 20 ml of dichloromethane,
and 10 mi of trifluoroacetic acid are added. The mixture is stirred at room

~ temperature for 1 hour. 100 mi of toluene are added, and the sclvents are

then removed under reduced pressure. The residue is purified by RP- .
HPLC. This gives 100 mg of 4-methyl-2-{2-[cis-3-(5-methyl-2-p-tolyloxazol-
4-yimethoxy)cyclohexyllethyl}pentanoic acid as an oil. C26H37NO4
(427.59), MS(ESI): 428 (M+H").

Example 77:
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Exanple 77: 154
2-(2-{cis-3-[5-Methyl-2-(3-trifluoronethyl phenyl)oxazo
| - 4-yl met hoxy] cycl o- hexyl } et hyl)-2-propyl pent anoi c
acid Anal ogously to Exanple 71, tert-butyl
4-[cis-3-(tert 5 154

but vi di phenyi si | anyl oxy) cycl ohexyl ] but anoat e and al | yl
b4l ele- efty,l-g-(ﬁdflworomethylphenyl)oxazo[-4-y|methoxy]cyclo-
%e%lyﬂl})éthy%ﬂ-%rcﬁpﬁd;ﬁérﬂéﬁoib%id di phenyl si | anyl oxy) cycl ohex
ylJet'hyl'}pent-4-. enoate. cis/racemate 10 C36H5203S
(560.90), Rf(n-heptane:ethyl acetate = 20:1) = 0.60.
Aladhlogoussty Yo ExampienPl detdbutpld-Riadpkert-76, tert-butyl

o @yefisRyistanfoR)Fisihaloutanepts andalY rpmids Savs teft

' glmtatZzaﬂy{eB-{Q-[IB(tertfbutyldiphenylsilanyloxy)cyclohexyi]ethy[}pent—.4-

[ t hyl -5-met hyl - 2- (3-trifl uoronet hyl phenyl ) oxazol e
gave 2-(2-{cis-3-[5- nmethyl-2-(3-trifluoromethyl p he
nyl ) oxazol - 4-yl met hoxy] cycl ohexyl } et hyl ) - 2-

pr opy, ntanoi ¢ acid. cis/racemate 20 C28H38F3NOX4
(5009. , ESl): §10 (M+H+). Exanple 78:
1- {2-[ci's 5- Met hyl - 2- p-t ol yl oxazol - 4-yl met hoxy) cycl

o) steth
te But yI

1 cis-3-(te ﬁdi phenyl si | anyl oxy) cycl ohexyl ] e
th cycl o 155 pent - 3-enecar boxyl ate ci s/racenate

cisfracemate

pent anecar boxylic acid

C36H52038Si (560.90), Rf(n-heptane:ethyl acetate = 20:1) = 0.60.

- Analogously to Example 71 and Example 76, tert-butyl 2-allyl-2-{2-[cis-3-

(tert-butyldiphenylsilanyloxy)cyclohexyllethyl}pent-4-enocate and 4-
iodomethyl-5-methyl-2-(3-trifluoromethylphenyl)oxazole gave 2-(2-{cis-3-[5-
methyl-2-(3-trifluoromethylphenyl)oxazol-4-ylmethoxy]cyclohexyl}ethyl)-2-
propylpentanoic acid.

cis/racemate
C28H38F3N0O4 (509.61), MS(ESH): 510 (M+H").
Example 78:
1-{2-[cis-3-(5-Methyi-2-p-tolyloxazol-4-yimethoxy)cyclohexyllethyl}cyclo-

pentanecarboxylic acid

tert-Butyl 1-{2-[cis-3-(tert-butyldiphenylsilanyloxy)cyclohexyllethyl}cyclo-




10

15

25

_ 0. 56.
1- [CIS3(t}I/

cislracemate 5 2 g of tert-butyl
2-allyl-2-{2-[cis-3-(tert-butyl di phenyl sil anyl oxy) cycl
ohexyl]- ethyl}pent-4-enoate are dissolved in 100

of di chi oronmet hane. For 5 te argon i s passed

t hrough the sol ution. 100|n;§§ (Jubbs catal yst are
then, added. ., The m xture is stirred at 40C for 2 hours.
TR@”P§6V$Eﬂ¥KV¥EE%en removed under reduced pressure
and the residue is purified 10 on silica gel using the

- nmobi | e phase n-hept ane: et hyl etate = 40: 1. This

gi ve 4 g of tert-butyl,
1 {2 (tertebut y[cgl_fm sil anyl o

RS (552 2:; R (o baptont Z&

ogously. to Examp

but yl di phenyl si | anyl oxy) cycl ohexyl ] eth cycl opent - 3-e
nechr bo%ﬁ"ﬁ ARG ey Y ety o R emate
4 i odonet hyl - 5- net hyl - 2- (4- net hyl phenyl ) oxazol e gave

s 2oty Pands, iRt bl Biienvisiardexyieyelohexyl-

aetk@l}péﬁt—@eﬂbamca@dtsﬁcﬁﬁ@dl%fw rl 42 8ichiOrom¥B{dr®. For 426

S Salibiess ST S paRsed Pongh e soutipe. 190 B fGHPLS. 1

oFgladyshacs ﬂ'm-;n;added The mixture is stirred at 40°C for 2 hours. The
”Eélb@ﬁty 13 %Iéﬂ Rat?ﬁé\)’éd ﬁl}&%‘ﬂ %aﬁb@@bré)ssm?é Oy e Wdiduete' flirified

o'vv o ~a~ N ci s/ racena
on silica gel using the maobile phase n heptane:ethyl acetate = 40:1. This

gives 1.4 g of tert-buty! 1-{2-[cis-3-(tert-butyldiphenylsilanyloxy)cyclo-
hexyllethyl}cyclopent-3-enecarboxylate as an oil. C34H4803Si (532.85),
Re(n-heptane:ethy! acetate = 20:1) = 0.56.

Analogously to Example 77, tert-butyl 1-{2-[cis-3-(tert-
butyldiphenylsilanyloxy)cyclohexyl]ethyl}cyclopent-3-enecarboxylate and
4-iodomethyl-5-methyl-2-(4-methylphenyl)oxazole gave 1 {2 [CIS-3 (5-
methyl-2-p-tolyloxazoi-4-
yimethoxy)cyclohexyllethyl}cyclopentanecarboxylic acid.

O
O,g/'\o 0O

=N

cis/racemate

C26H35N04 (425.57), MS(ES): 426 (M+H").

Example 79:

2-(4-Methoxyphenoxycarbonyl)-{2-[cis-3-(5-methyl-2-m-tolyloxazol-4-yl-
‘methoxy)cyclohexyllethyl}amino)-3-methylbutyric acid
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15

-- N cis/diastereoner nmixture Chiral cis/diastereoner

m xture Chiral TFA 10 ci sl di astereoner m xture

ci sl di astereonmer mxture tert-Butyl
(S)-3-nmethyl-2-{2-[cis-3-(5- E‘\%t hyl - 2-mt ol yl oxazol - 4-y
| met hoxy) - cycl ohexyl ] et hyl a no} butyrate

ci sl di astereo~yrer m xt ure CIoS/ di astereonmer m xture 0.1 Chiral
it q/‘f;eﬁ*ﬁ’\i r% f@\m
{cisgB 2 3: yicphenyl ) t hyl oxazg)\rd’-\y e

cycl gfféixyl } - acet al dehyde (Qr epared according to )
prpge&ss E4) is initially charged in hyl ene 7f/
ch Ide, and a spatula tip of magnes sulfate is

added. 64 15 ng of amine are then added)M the m xture
is cooled to 0OC, 30 ng of sodium acetate are added

~and t he rdistiegereates stirred for 30 nin. 84 ny affdiggieleamer mixture

Chiral 157 triacetoxyborohydride are added, and the

mxture is stirred at RT overnight. 8 ml of vvater are eniral
added| to t/‘;:gc lon and the mxtw.e is filtere

thr | 5;& cartndge,@ﬁre cartrb I( _
washgth wi th 50 mi t hyl éne®chl ori de ang

nt is renoved der reduced Pressurg ThIS gi ves@

3 g of tent-butyl

) - 3-met hyl - 2-{2-[ ci s-3- (5-nmet hyl - 2-m t ol yi oxazol - 4
I nﬁﬁ%@@?r@?m%ﬁ@wrﬁ et hyl ani no} butyrate C29H44N204 ~°
(484), Ms (ESI):

cis/diastereomer mixture cis/diastereomer mixture

cis/diastereomer mixture

tert-Butyl (S)-3-methyl-2-{2-[cis-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-

- cyclohexyllethylamino}butyrate

cis/diastereomer mixture cis/diastereomer mixture

0.1 g of {cis-3-[2-(3-methylphenyl)-5-methyloxazol-4-ylmethoxy]cyclohexyl}-
acetaldehyde (prepared according to process E4) is initially charged in
methylene chloride, and a spatula tip of magnesium sulfate is added. 64
mg of amine are then added, the mixture is cooled to 0°C, 30 mg of sodium
acetate are added and the mixture is stirred for 30 min. 84 mg of sodium
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485 (M+H). tert-Butyl
(S)-2-((4-nmet hoxyphenoxycar bonyl)-{2-[cis-3-(5-nethyl -
2-mtolyl 10
oxazol - 4-yl met hoxy) cycl ohexg[ﬁket hyl } am no) - 3- net hyl but
yrate Chiral GN/ ci s/ di ast onmer mxture ch nl

of tert-

t 130
oSt Rb R aTHe T pdisd it R P is sfifed 5y BT gvermight
i 8 rﬂi&;fmﬂtboaue) a:ddécbﬂmethglréeaﬂ:tlm amd the} ipityreds diltareal through a

dj . 0. f

Sk S8ulff cartidads n b MIY  lonsr B S it by Glent

ntidptde and thesblyent is romovarl undee sedustedtpresswied This gives
ey . "

Ry OGO AR AR o loles 15 ety hQ?f;% ")F‘Sf’?ai Y

ameteaeieiehaalichyignauiae, GaaHANEDH SR MSES):

W4RH (P?IQ-H]?' of nethylene 20 chloride. T_he soI vent is

renmoved under reduced pressure. This gives 0.1 g of

tert-butyl (S) -2-((4-nmethoxyphe n oxyca

r terta Byl { 224 {Smetiidephenddpicartonm)-{2-[cis-3-(5-methyl-2-m-tolyl-

P are e TR ERAIRRRE 3 Eebvb iR ) 25

(S)-2-((4- Met hoxyphenoxycar bonyl )-{2-[cis-3-(5-nethyl -

2-mtol yl oxazol - ;: g:( Chirat

yl met hoxy) cycl ohexyl ] et hyI ) 3- net hyl |
cis/racemate C35H44N20¥ (ESI ): (I\/H—|) ID o o
5 Exgnpl a,;ggﬁ\ ogous| to le 79,
ci s37( 3- et -2-mtolyl oxazol 4-yl meth <j|
< g ﬂ/ O

cis/diastereomer mixture cisldiastereonier mixture

130 mg of tert-butyl (S)-3-methyl-2-{2-[cis-3-(5-methyl-2-m-tolyloxazol-4-yl-
methoxy)cyclohexyllethylamino}butyrate are dissolved in 1 ml of methylene
chloride, 2 ml of a sat. sodium carbonate solution are added and the
mixture is cooled to 0°C, an excess of the acid chloride is then added and
the mixture is stirred at RT for 1 h. The entire reaction solution is applied to
a kieselguhr cartridge and the cartridge is washed with 20 ml of methylene
chioride. The solvent is removed under reduced pressure. This gives 0.1 g
of tert-buty! (S)-2-((4-methoxyphenoxycarbonyl)-{2-[cis-3-(5-methyl-2-m-
tolyloxazol-4-ylmethoxy)cyclohexyllethyl}amino)-3-methylbutyrate.
C37H50N207 (635), MS (ESI):636 (M+H)

(8)-2-((4-Methoxyphenoxycarbonyl)-{2-{cis-3-(5-methyl-2-m-tolyloxazol-4-

- yimethoxy)cyclohexyllethyl}lamino)-3-methylbutyric acid
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cycl ohexyl ] acet al dehyde and net hyl
(S) - 2-am no- 2- net hyl - 3- phenyl - propi onate gave
(R) 2- ((4- et hoxybenzyl oxycar bonyl )-{2-[ci s- 3 (5- et hy

2 mt ol yI oxazol - 4-yl nmet hoxy)@gcl ohexyl ] et hyl } am no) - 2-

nmet hyl - 3- 10 phenyl propi oni ¢ aci d. cis/diastereoner
m xture C39H46N207 (654.8), MS(ESI): 656 (M-H) 15
. anpl e 79,
-4-yl met hoxy) -
hyl

henyl pr opi onat e gave
I'Se3- (5-methyl -2-mtolyl 20

6N207 (520.6),. MS(ESI): 521
' al ogously to Exanple 79,

ci s-3-(5-net hyl - ol yl oxazol - 4-yl met hoxy) -

cycl ohexyl ] acet t & dehyde and met hyl

(S)-2-am no-2-net hyl - 3- phenyl - propi onate gave

({2-[ ci s- 3°E52%PaKy| - 2- m t ol yl oxazol - 4- yl met hoxy) -

SeNAGEL h@‘(y;‘l &owl t d. 10
glﬂsg/ racerra?e 6%01&6!\9058@}(:504 (ggm)ow)s?(ég I) : gg'S (MtH) 15

Exanpl e 85: Anal ogously to Exanple 79,
c Exampgle-82t hyl - 2- m t ol yl oxazol - 4- yl et hoxy) -

Cgﬁl MM@?@@Q {?}égglsﬁ@—ﬁﬁ-ﬁétnyl 2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyl]acetaldehyde and methyl (8)-2-amino-2-methyl-3-phenyl-
propionate gave (R)-2-((4-methoxybenzyloxycarbonyl)-{2-[cis-3-(5-methyl-
2-m-tolyloxazol-4-ylmethoxy)cyclohexyllethyljJamino)-2-methyl-3-
phenylpropionic acid.

cis/diastereomer mixture

C39H46N207 (654.8), MS(ES): 656 (M+H)

Example 83:

Analogously to Example 79, cis-3-(5-methyl-2- m-tolyloxazol -4-ylmethoxy)-
cyclohexyl]acetaldehyde and methyl (S)-2-amino-2-methyl-3-
phenylpropionate gave (benzyloxycarbonyl-{2-[cis-3-(5-methyl-2-m-tolyi-
oxazol-4-ylmethoxy)cyclohexyllethyi}amino)acetic acid
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propi onat e gave
(1-{2-[cis-3-(5-nethyl-2-mtolyloxaz(c)l-4-yl met hoxy) -
cycl ohexyi] et hyl } - 3- phenyl urei do) acetic acid. 20 161

ci sl racemat e C29H35N205 (505.6), MS(ESI): 506 (M+H) WO
2004/ 076427 Patent O ains: 180 A conpound of the

formula | | R6 inwhich: R4 5 10 15 162 ~ Y1 (). iY2~

| O-"rp RS R7 @ PGI/EP2004/ 001579 R8 Ring Ais -

(C3-C8)kcycl oal di yl_.or (C3-&8)-cycl oal kenedi yl
oalKan

t hed'cy I yIyfor cycl oal kenedi yl rings
re carbon atorrggrmyobe repl aced by oxygen
' 0 O

cisfracemate

C30H36N207 (520.6), MS(ESI): 521 (M+H)

Example 84:

Analogously to Example 79, cis-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)-
cyclohexyllacetaldehyde and methyl (S)-2-amino-2-methyl-3-phenyl-
propionate gave {{2-cis-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
cyclohexyllethyl}phenylacetylamino)acetic acid.

cis/racemate
C30H36N205 (504.63, MS(ESI): 505 (M+H)

Example 85;

Analogously to Example 79, cis-3-(5-methyl-2-m-tolyloxazol-4-ylmethoxy)-
Cyclohexyl]acetaldehyde and methyl (S)-2-amino-2-methyl-3-phenyl-
propionate gave (1-{2-[cis-3-(5-methyl-2-m-tolyloxazol-4-yimethoxy)-
cyclohexyljethyl}-3-phenyiureido)acetic acid.




R1, R2 independently of one another are H F, O, Br
CF3, OCF3, (Cil-C6)-alkyl, O (C-Co6)-alkyl, SCF3, SF5,
OCF2- CHF2, (C6-Cl10)-aryl, (C6-AO-aryloxy, OH NO2-,
or Rl and R2 together with HEE phenyl, pyridine, 1

H pyrrol e, thiophene or fur ring form fused,

rated bicyclic (C6-CI 0)-aryl,

20 R3 25 is H, (C1-Co)-alkyl,
3) -al kydy- (C3-C8)-cycl oal kyl,

partially or unsg
( C5- C11) - het er o4
(C3- C8)kcyckoal X
pheny®, 1- A3) - al"ky eyl , J(C5-C6) - heteroaryl,
? kyI-(C5-CB)-heEg{9aqyl or (C1-C3)-alkyl
which/is fully or partia&ly Qubstituted by F;, Wis
NRI Oif o=0; 30 Xis
in the al kanediyl group one

..or.>—mre carbon atons |gay lpe .repl aced by oxygen.atons; . ...
163 YINS Y2 10 n is (CR¥3R14)p; is 1 or 2; is CH2, O,
S, SO S02 or NR9; is 0-2;

cisfracemate

C29H35N205 (505.6), MS(ESI): 506 (M-+H)
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R4 is H (Cl-C6)-alkyl; or Fif Y2 is not O NR9; R5
is H (Cl-Cg)-alkyl; or Fif Y2 is not O, NR9; R6 is
H (Cl-C6)-alkyl; or Fif nis not 0; 15 R7 20 is H, F
(if nis not 0), (Cl-C6)-alkyl, (C1-C6)-alkox

( WOEH04/Q842dy| , (C2- CB) - al kynyl, (C3- csE'CEW%IFw«Wb'?g
phenyl , where al kyl nmay be1@qubst|tuted or
st?tikﬂted by one or nore radicals selected fromthe
_ A¥1Sting of hydroxyl, phenyl,

(C5-Cl11) - heteroaryl, (Cl-0C6)-al koxy and NR11RI 2, and
phenyl stltute or substituted by one or
nﬁre ré&ﬁ%@&gnﬁfﬁﬁgFﬁg Ep consi sting of hydroxyl,

(Cl-C6)- al koxy, F and CF3 with the proviso that R7

is —6) -al koxy if _ R6 = F, 25 R6 and
R : : at.om gha 6carries. themare
( IRIBgiAsH, C14C6)-al kyl; 30 RO 35

is H{), ke Qﬁh-al kynyl ,
.aryl-(Cl-C4) - al ky Cl- o) - alky :

CO(CG Cl0)-aryl, CO(Cl C6) - al kgt -RCey C10) - aryl ,
CO(CB-Cll)-heteroaryI C(O-0(C1-Co)-al kyl,
C(O)-O(Cl-OG)-aIkyI-(OG-ClO)-aryI, C(O-0(C6-C
10)-aryl, C(O-0O(C5-C 11)-heteroaryl,

S02- (Cl- CG) al kyl, SO2-(Cl-C6)-al kyl-(C6-C 10)-aryl,
Soewlich: C6) - al kyl - SO2- ( C1- C6) - al kyI

S2- (C6- C10) - aryl,

Ring A Is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where
in the cycloalkanediyt or cycloalkenediyl rings one or more
carbon atoms may be replaced by oxygen atoms;

. R1,R2 independently of one another are H, F, Cl, Br, CF3, OCF3,

(C1-C6)-alkyl, O-(C1-C6)-alkyl, SCF3, SFs, OCF2-CHF»,
(CB6-C10)-aryl, (C6-C10)-aryloxy, OH, NO; or

R1and R2 together with the phenyl, pyridine, 1H-pyrrole, thiophene or
furan ring form fused, partially or unsaturated bicyclic
(C6-C10}-aryl, (C5-C11)-heteroaryt;

25

30

R3 is H, (C1-C6)-alkyl, (C3-C8)-cycloalkyt, (C1-C3)-alkyi-
(C3-C8)-cycloalkyl, phenyl, (C1-C3)-alkyl-phenyl,
(C5-C6)-heteroaryl, (C1-C3)-alkyl-(C5-C8)-heteroaryl or
(C1-C3)-alkyl which is fully or partially substituted by F;

W isCHorNifo=1;
W is0,Sor NR10ifo=0;
X is (C1-C6)-alkanediyl, where in the alkanediyl group one or

more carbon atorns may be replaced by oxygen atoms;
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(C3-C8)-cycl oal kenediyl, where in the cycl oal kanedi yl
or cycl oal kenediyl rings one carbon atom nay be

repl aced by an oxygen atom Rl1 is H, (Cl-C6)-alkyl,
(C1- 08) - al kyl -phenyl; R12 i¥3, (C1-0B)-al kyl,
(Cl-C6) - al kyl -phenyl; 10 R13 is H (Cl-GC6)-al kyl;
R is H, (@1(&%')3%140;11 ; 15 and its physiologically
acceptable salts. 2. A conpound of the formula I as
claimed in claim1 in which 20 25

S@2- (C5-Cll)s et eroaryl, where aryl and heteroaryl may
be wunsubstituted or substituted by (Cl-C6)-al kyl, O-
(C1-C6)-alkyl, F, d, CO(Cl-C86)-alkyl; is H,

(G2 C6) - al kyd CHRCD, &5)5Q) EQR-opiNRY| ; i s

(.C1-C6) -.al kanedi yl., where.in the al kanedi yl group the
Cl or C2 carbon atom (to Ring A) may be replaced by
am oxygen #@#& 3. A compound of the fornula | as
claimed in one or nore of clains 1 to 2, in which 30

iRiﬁr}ganidan :‘%S/ngé:{jﬁg?%ﬂ?ﬁférégw@y Jﬁ,“%:oigfzf@??

(C1-C6)-al kyl, O (C1-C6)-al kyl, phenyl, or
RS is H, (C1-C8)-alkyl; or F if Y2 is not O, NR9;
R6 is H, (C1-C6)-alkyl; or F if n ié not 0;
R7 is H, F (if n is not 0), (C1-C6&)-alkyl, (C1-C6)-alkoxy, (C2-C6)-

alkenyl, (C2-C6)-alkynyl, (C3-C8)-cycloalkyl, phenyl, where
alkyl may be unsubstituted or substituted by one or more
radicals selected from the group cbnsisting'of hydroxyl,
phenyl, (C5-C11)-heteroaryl, (C1-C6)-alkoxy and NR11R12,
and phenyl may be unsubstituted or substituted by one or
more radicals from the group consisting of hydroxyl, (C1-C6)-
altkoxy, F and CF3; with the proviso that R7 is not NR11R12
or {C1-C6)-alkoxy if R6 = F; '

R6 and R7 together with the carbon atom that carries them are (C3-C8)-
cycloalkyl;

RS is H, (C1-C8)-alkyt;

R9 is H, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C2-C6)-alkynyl,

aryl-(C1-C4)-alkyi, CO-(C1-C8)-alkyl, CO-(C6-C10)-aryl,
CO-(C1-CB)-alkyl-(C6-C10)-aryl, CO-(C5-C11)-heteroaryl,
C(0)-0-(C1-C6)-alkyl, C(0)-0O-(C1-C8)-alkkyl-(C6-C10)-aryl,
C(0)-0-(C6-C10)-aryl, C(O)-O-(C5-C11)-heteroaryl,
80,-(C1-CB)-alkyl, SO.-(C1-C6)-alkyl-(C68-C10)-aryl,
$0,-(C1-C6)-alkyl-SO,-(C1-C6)-alkyl, SO-(C6-C10)-aryl,
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35 Rl and R2 together with the phenyl ring = naphthyl;

165 R3 is (Cl1-C6)-al kyl, (C3-C8)-cycloal kyl, phenyl;
Wis CHif o =1; 5 WisOorSifo=0; Kis CH20 or
CH2-O-CH2; VY1l is CH2; 10 Y2 is CH2, 0, S, SO S02 or
NR9;nisO 15 R4 is H ®B4isH R6is H,

(C1-C6) - al kyl benz%/ 20 R7 is H (Cl-Co6)-al ky

( C3- 0B) - cycPBalkHC T Dihaigioaryewbore arrséba%bet@rowb@ﬁyé?e
with the carmsﬁﬁmﬂ bhﬁﬁbs&i&;t@d@ﬁ/@ Cﬁélg)@i@ﬁ)(m-

\?\%Flcgalrrgzl baé%a E tii(?lgpgocg? Igﬂbst it ut ed byal <!

(C3-C6) -cycl oal kyl, phenyl, (C5-C6)-heteroaryl; CO
(C1- C6) - al kyl, CO(Cl OG)-aI kyl - phenyl , CO phenyl ,
ARG - O (C]Jsbe)(CdI-(R@] alkﬂo{@ﬂ-l-@ﬁ’)eaiw phenyl;

S02-(Cl- C4).- al kyl ,  802- _
(Cl-A4) - al kyl -s@2- (C1-C4) - al kyI 802 t ol yI V\,here

| f
%ig?g CS;){ is IH qcnaccé) ARV, @@mdasawuﬁh%ﬂypy

R12 is H, (C1-C6)-alkyl, (C1-C6}-alkyl-phenyi;
- R13 is H, (C1-C6)-alkyl;
R14 is H, (C1-C6)-alkyl;

and its physiologically acceptable salts.
2. A compound of the formula | as claimed in claim 1 in which

Ring A is (C3-Cg)-cycloalkanediyl or (C3-Cg)-cycloalkenediyl, where

in the cycloalkanediyl or cycloalkenediyl rings one carbon

atom may be replaced by an oxygen atom;

X ... . .. is(C1-C6)-alkanediyl, where in the alkanediyl group the C1 or
C2 carbon atom (to Ring A) may be replaced by an oxygen
atom. '

3. A compound of the formula | as claimed in one or more of claims 1

to 2, in which

Ring A is cis-cyclohexane-1,3-diyl

R1, R2 independently of one another are H, F, CF3, (C1-C6)-alkyl,
0O-(C1-C6)-alkyl, phenyl, or '

R1 and R2 together with the phenyl ring = naphthyl;
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35 and its physiologically acceptable salts. 166 4. A
phar maceutical, conprising one or nore conpounds of

formul a |

as clainmed in one or nore of clains 1 to 3.

5. A pharnaceutical, conprising one or nore conpounds
of the 5 formula | as clai®8 in one or nore of

clains 1 to 3 and one or npre active corrpounds havi ng
f Bor abl e Bf(Ed®8)-alkyl, fediftavelogikybrihe@ylor . di seases
associ ated therewith. 6. A pharmaceutical, conprising
one or nore conpounds of the 10 forrmula | as cl ai ned

i @}yone or

ngreHafoelrins 1 to 3 and one or nore

anti di abetics. 7. A pharmaceutical, conprising one or
nore conpounds of the formula | as clained in one or
nd¥e of claisfB ot SiHo3=8nd one or nmore lipid 15

‘rmdul at ors.

‘8. .The use of the conpounds. of .the fornula

as clalrred in one or nore of claims 1 to 3 for the
tP(eat nment alfdPldeOrdvldeQ-6hl2of di sorders of the fatty
acid netabolismand glucose utilization disorders. 20
9. The use of the conpounds of the forrmula |I as
cVdimed in 8rfeH8r nore of claims 1 to 3 for the
treatment and/or prevention of disorders where
ipsulin resis c 10. The use of the
cgé'pounds of ¢ﬁ2 50#@@%% Elllésmsd in one or nore

of clains 1 to 3 for the treatnent and/or prevention

of. di abet es;

[litus and its sequelae. 11. The use of

t he con‘poungs 'of the formula | as clainmed in one or
30 nore of clains 1 to 3 for the treatnent and/or
prgvention gfydyslipi dem as

RS

R6
R7
R6 and R7
R8

R9

is H;
is H, (C1-C6)-alkyl, benzyl;
is H, (C1-C6)-alkyl, (C3-C6)-cycloalkyl, phenyl, benzyl,

together with the carbon atom that carries them are (C3 C6)-

cycloalkyl;

is H:

is H; (C1-C6)-alkyl which may be unsubstituted or substituted
by (C3-C8)-cycloakkyl, phenyl, (C5-C6)-heteroaryl; CO-
(C1-C6)-alkyl, CO-(C1-C6)-alkyl-phenyl, CO-phenyl, C(0)-O-
(C1-CB)-alkyl, CO-NH-phenyl, S02-(C1-C4)-alkyl, SOp-
(C1-C4)-alkyl-SO2-(C1-C4)-alkyl, SO2-tolyl, where phenyl for
its part may be substituted by O-(C1-C3)-alkyl;

and its physioiogically acceptable salts.
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and their sequelae. 12. The use of the conpounds of

the formula | as clained in one or nore of clains |

to- 3 for the treatnent and/or prevention of states

35 associated with netabol i c éyndroma. 13. The use of

t he conpounds as clained in 18Re or more of clains 1 to
3.inc n‘qu?natlon wi.th at | east one further active
cBrpoufiPEMackEtic3 o GRMBHEING A1t BF ”W%W@NF?%WdéfOf formula |
das efaitaed ivbné ke Makiof chimnd IMetRbol | sm and gl ucose 167
utilization disorders. 14. The use of the conpounds as
clainmed in one or nore of clains 1 to 3 in

cBnbi nAt pbarmacéutial, | earsprising boet bermact | scenpanrpisurd the
\Aﬁfm}t%ﬁ]ael L& %t[rﬂgatln oﬁe AU AE d?rc?é’ﬁﬂw fﬂqi%fnd%n%o&drﬁf)% L&tive

nsu In resistance |

_fepmpeunds ihaying fRyarapie eaﬁacé%loncm%ab@wn@lsgngér% 1or rigeases

Oéssdd"é%eSQ!ﬁ@@W'lﬂS as claimed in one or nore of clains
to 3, which conprises nmxing the active conpound

W|th a pharmaceutically acceptable 10 carrier and
b6i ngi Ag phhirRaceutical, ecompfisiagl one sui ek ecdmpounds of the

a%Wn r.'=1ast cl%lmed in one or more of claims 1 to 3 and one or more
antidiabetics.

7. A pharmaceutical, comprising one or more compounds of the
formula | as claimed in one or more of claims 1 to 3 and one or more lipid
modulators.

8. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of disorders of the
fatty acid metabolism and glucose utilization disorders.

9. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treaiment and/or prevention of disorders
where insulin resistance is involved.

10. ~ The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the treatment and/or prevention of diabetes
mellitus and its sequelae.

11. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 3 for the freatment and/or prevention of dyslipidemias
and their sequelae.

12. The use of the compounds of the formula | as claimed in one or
more of claims 1 to- 3 for the treatment and/or prevention of states
associated with metabolic syndrome.

13.  The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further active compound for the treatment
and/or prevention of disorders of the fatty acid metabolism and glucose
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utilization disorders.

14.  The use of the compounds as claimed in one or more of claims 1 to
3 in combination with at least one further active compound for the treatment
and/or prevention of disorders in which insulin resistance is involved.

15. A process for preparing a pharmaceutical comprising one or more of
the compounds as claimed in one or more of claims 1 to 3, which
comprises mixing the active compound with a pharmaceutically acceptable
carrier and bringing this mixture into a form suitable for administration.




