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Aryl cycl oal kyl derivatives with branched side chains
as PPAR receptor nodulators, nmethod for their
production and their use as nedi canments The invention
relates to aryl cycl oal kyl derivatives havi ng branched

Si (ﬁﬁ% d to their physiol ogicall I
sz}t,lqtés2 and p @@m ogically 10 functi onal y%@ﬂl}%%h%gé@w%

Conpounds of a simlar structure have al ready been
desschipgshin the prior art for the treatment of
hyperli pi dem a and di abetes (WD 2000164876). 15 It was
an object of the invention to provide conpounds

5 alArgeycigalityl tﬂeﬁv@mest wethl bsarehehosuébbﬁalﬁ@dé& EAR Rkeptor

the i d andl or oh drate bolism and thereby
) mﬁdﬂ lofs BrBRIF e BiPaGion a0 fise we s ckeaments;
di seases such as type II di abet es and at her oscl er03| S

a'ﬁine fnvenﬁ?ﬁ’ ar%la?%'% rto H:SE@% A‘Sﬁfﬁ'ﬁ{»& %ﬁfﬁtg ngheg side

nﬁbatnat an ht@ thetit \nhwlolagicaﬂvAacmmalmeosaus Hnd physiologically

10 cmgﬁgﬁdéﬁ@hg%u cularly suitable for activating
PPAR al pha and PPAR gamma, it being possible for the

extent of .the relative activation to vary dependi ng
onfisourIBNSTU Eitnilad Strieage didvel Mreéd]ﬁbééh’ g8&drid in the prior

[ ?hg‘&?ﬁ"e t?e%gw%)o? s%erggfdgg}l% %r@u ch%t?etes ?V\?(S) 2080)&1

(C3-C8) -cycl oal kenedi yl, where in the cycloal kanedi yI
15 Ot @4 ol %Bié%g %t tﬁénﬂﬁeﬂtq?n Yo "BREAIEALEABoBAX Ballowing a

thserggetrltﬁ:alfy eprOItable moduiatlon of the lipid and/or carbohydrate
metabolism, and thereby being suitable for the prevention and/or treatment
of diseases such as type |l diabetes and atherosclerosis and of the various
sequelae associated therewith.
20 '

Surprisingly, a series of compounds was found which modulate the activity
of PPAR receptors. The compounds are particularly suitable for activating
PPAR alpha and PPAR gamma, it being possible for the extent of the
relative activation to vary depending on the compounds.

Accordingly, the invention relates to compounds of the formula |

f
R4
30  in which
~ ring A is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where in the

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



2 Ris NRL R2 or OR1, (C6-C10)-aryl or
(C5-C12) - heteroaryl, where heteroaryl nmay contain one

to three identical or different heteroatons sel ected
fromthe group consisting of N, 0 and S; 5 Rl, R2

i ndependently of one another are H, (Cl-GC6)-alkyl,

(C3-C8) cycloal kyl or (C6-Cl0)-aryl, mhere aryl may be
unsubstituted or substituted by F,

(€L cays NRYRZ oo @B1; S(C@EQﬂ@BWZY&yQﬂ &5+Qﬂl2)6\eteroaryl where
(Cl Cl@l)etélbbWE M‘é;ﬁhcéﬁ@mm%HBSttbt Lth?éie ordenﬁeéastért uaiﬁ@rent
by phen B rldg pndfhol (C3- -cyclo
where. DheigRlaras SelesRliam ag Dpue R ina Gy and
chlorlne or (C1-C4)- alkyl; 15 X is

R R Rty o RhE BRSE AR clE EERARE oo
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Yis (Cyeioa)kyhld{aﬁﬁﬁiﬁyD)-avWiewmemeam may ebec amisabstituted or
atons | - ngglj y be replaced by
oxygenSQF%{@%WEM@F?/{%QF%S%I@)-aI kyl. R5is (C
1-C4)-al kyl; 25 and their physiol ogically acceptable

sm s. |st(@Bf(B@)D§ﬁlda$kﬁ'd4€(C’f @mmnemwrﬁcwfaré rl?nsfu%fﬂﬂt@d or

and. Y are 'l i nked

' p03| ? ?EHB?LHS ‘?ﬂg(ﬂi“f n@“%yly)pyr@y prasrphglinyd, @3 06? cycloalkyi

f urt hemhare phienghfot its pairpeaydse elibsthetetidsynehisrihe ion (C1-C4)-
whi ch ngg Ais (C3-C8)-cycloal kane-1, 3-diyl or

(C3- C8 ycl oal kene-1, 3-diyl; is NRL R2 or

(C6-Cl10)-aryl; 35 Rl, R2 |ndependently of one anot her

ae H, g ‘@é‘]@%}-élkgbfédiyﬂ (@n&f) one or more carbon atoms in the
alkanediyl group may be replaced by oxygen atoms;

Y is (C1-C6)-akkanediyl, where one or more carbon atoms in the
alkanediyl group may be replaced by oxygen atoms;

R4 s H, (C1-C4)-akkyl;
R5  is (C1-C4)-alkyl;
_and their physiologically acceptable salts.

Preference is given to compounds of the formula | whose substituents X,
and Y are linked to ring A in position 1,3 (X-ring A-Y).

Preference is furthermore given to compounds of the formula | in which

ring A is (C3-C8)-cycloalkane-1,3-diyl or (C3-C8)-cycloalkene-1,3-diyl;

R is NR1R2 or (C6-C10)-aryl;

R1, R2 independently of one ancther are H, (C1-C6)-alkyl, (C3-C8)-

cycloalkyl or (C6-C10)-aryl, where aryl may be unsubstituted or
substituted by F, Cl or (C1-C4)-alkyl;
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cycl oal kyl or (C6-Cl10)-aryl, where aryl may be
unsubstituted or substituted by F, G or
(Cl-A4)-alkyl; 3 R3is (C3-C6)-cycloal kyl or
(C1-C8)-al kyl which is unsubstituted or substituted
by phenyl, pyridyl, norpholinyl, (C3-C6)-cycloalkyl,

re fh I ' a e bstituted b .
RPor 1 Re (o7 GAUysldaP St (CHGBRARBliGtEay yyioipstinged or
one casWiitded mbyn phieayhl pyriddi ymorghadiogl, mig34&6)-cycloalkyl,
repl ac ' = - 'cfﬁée i .
wher e ?ﬁgﬁgﬁhﬁﬁﬁ g’méﬁjﬁ{agge@]ét él?%&ﬁ]tggr%%r% ! iﬁll%h%tehyl’
al kanedi yl group may be replaced by an oxygen atom 10

RA is i ((RBO33-atedniadiyl, Whet@dohd edarbdhystb®l @9ithal dlkanediyl
acceptable s

orop L BB sPAY he relfBket BY o RGNSy g AT v 1

cycl ohexane-1, 3-diyl; 20 Ris NRL R2 or phenyl; Rl'i“é

heny 1S PRSP ERR AR e FE SR et pBRERN 1o BTG A
or ( Clindhg aldanediyl goupsmagdedspianed yaark pkygen atom; .

(C1-C8)-al kyl which is unsubstituted or substituted
by ,phenyl, pyridyl, norpholinyl, cyclopropyl,
C% | op€dtiyl , "~ 30 cycl ohexyl, where phenyl for its part

may be substituted by chlorine or nmethyl; Xis

REP-RetnyP® Y 1S OO,

and their physiologically acceptable salts.

Particular preference is given to compounds of the formula 1 in which
ring A is cyclohexane-1,3-diyl;

R is NR1R2 or phenyi;

R1 is H;

R2 is (C1-C6)-alkyl, cyclohexyl or- phenyl, where phenyl may be = .

unsubstituted or substituted by F, Cl or (C1-C4)-alkyl;

R3 is (C3-C6)-cycloalkyl or (C1-C8)-alkyl which is unsubstituted or
substituted by phenyl, pyridyl, morpholinyl, cyclopropyl, cyclopentyi,
cyclohexyl, where phenyl for its part may be substituted by chlorine
or methyt;

X is O-CH>-CHo;

Y is OCHpy;

R4 isH;

'R5 is methyl;
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R4& is H RS is methyl; 5 4 and their physiologically
acceptable salts. Very particular preference is given
to conmpounds of the formula | in which ring Ais

cycl ohexane-1,3-diyl; Ris NRL R2 or phenyl; 10 Rl is
H R2 is (Cl-C4)-al kyl, cyclohexyl, phenyl, where
phenyl may be unsubstituted or substituted by F, d

or nethyl; 15 . R3 is (C3-C6)-cycloal kyl or

( end dsyir physidvlogitiadi aceepiableisstiist ut ed or substit ut ed
by phenyl, pyridyl, norpholinyl, cyclopropyl,
cgflopenxyl, cycl ohexyl , where phenyl for its part nmay
be/ery padichian pefesncens @ivandogompauids: of dge forpyila | in which
OCH2-CH2; Yis OCH2; R4 is H 25 R5 is nethyl; and

t hei r, physi ol ogi cal | cceptable salts. 30 The link to
r'A8 M can ﬁecygﬁlqﬁ}%?}/‘.@.ﬁsgﬁﬁy‘t rans and.is preferably ..
cis. The present invention |ikew se enconpasses all

c I nati ong e lpreferred enbodi nents" of the
ot o aB SR 1R ol " L e P! kyl, al kenyl and
al kynyl radicals in the substituents R, R2, R3, R4
apd RS can Reystraight-chain or branched. Aryl is

t 0. be understood as neaning an aromatic carbocyclic
nono- or

R2 is (C1-C4)-alkyl, cyclohexyl, phenyl, where phenyl may be
unsubstituted or substituted by F, Cl or methyl;

R3 is {C3-C6)-cycloalkyl or (C1-C8)-alkyl which is unsubstituted
or substituted by phenyl, pyridyl, morpholinyl, cyclopropyl,
cyclopentyl, cyclohexyl, where phenyl for its part may be
substituted by chiorine or methyt;

X is O-CH2-CHp;
Y is QCHZ;

R4 Is H;

R5 ) is methyl;

and their physiologically acceptable salts.
~ The link to ring A can be either cis or trans and is preferably cis.

The present invention likewise encompasses all combinations of the
“preferred embodiments” of the invention described herein.

The alkyl, alkenyl and alkynyl radicals in the substituents R1, R2, R3, R4
and R5 can be straight-chain or branched.

Aryl is to .be understood as meaning an aromatic carbocyclic mono- or

~ bicyclic ring system which contains 6 to 10 atoms in the ring or in the rings.



bicyclic ring systemwhich contains 6 to 10 atons in
the ring or in the rings. 5 Heteroaryl is a nono- or

" bicyclic aromatic ring systemhaving 4 to 11 ring

menbers, at |east one atomin.the ring systembeing a
heteroatomfromthe group consisting of N, 0 and S. 5
The conpounds of the fornmula | contain at |east two
centers of asynmetry and may additionally contain

mtederoacyde @ mging; of kcychierpoamatic dhgtdysterorhaving 4 toelyi ring
bendhes@N bt idast Bee BRSAiRthd f h?%é ét@ﬁ?ﬁ@ S hé@&%ﬂ)l‘ﬁ from the

m xtures, . pure enanti omers Net ereo rs an
dlgé%‘f%F‘ér(‘ﬂ%ﬁ'“QTPWuQéP Fhe present 10 invention
enconpasses all these |soner|c forns of the conpounds

O Fampint Gl RS, LBAD Al S Wovaie® Sipsymmetry
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olamdl mey hgdikionalty neniaudsno@hamm@ngiycahéycc&ﬂp@mabbé the
app |ng ?‘n%@ﬁ% éaggl:@rft iR tﬁ%’ Eéerﬁf £ r'feirr @:E%%oq‘i%%l rac?(jmc mixtures,
WRUES eﬁanﬁ@m@ts \nllasietamm@*saftd d@stmebrme noiztysesinthe present
Th%@uhéﬁ'ér&oﬁ#ﬁéss@é‘é‘ﬁa@e%@iar ng?:”é%’f'?éc E{f’ thél€. @@bﬁhﬁ of the

i on or gf_tlon Sui t
adeuladyi ﬁ%ﬁa isoRerc &rmsw@a&omﬁdéu%rs mtealwwgmswbed
am Fetisissverbis, berabealhéed bgkﬁ&wn&ﬂéi’ho@% hydrochl oric
aci d, hydrobrorri c, phosphoric, metaphosphoric, nitric
20 and sulfuric acids, and of organic acids such as,
f Erhaeman@mtmalIacad;cteptatm!édsaltsbemeepaﬁmbfamllyi suitdidaz fircmedical

EPL&UO% 39 %fcﬁ'r{h&lr lgfr%éfaF LsSI’ubﬂft*‘ﬁ?Wa‘fer %Mﬁglledcwnh the

I oni c
NG| Bang €oMPoEBini Ehese selis Usnekbavera eharmaceutically

tﬁbééﬁth@lea%inﬂﬁ\ oPULALRHH. eSQi?é’tSlgaﬁﬁé%&’&dt:}Sa ?Qtﬁe acid

S e o TSR S e S o i
esut‘,Hﬂ asﬂ*ty@lrod'ad)mcsaéldu hixd@bromn pRbspherit] me@aphbsihoric, nitric
S%hérﬁ)%@ﬂg %3# g&r@n% %r§”ﬁt h%cng% rSHBQr?é:‘d o ?xample acetic acid,
dbenmtdfnhimebehy@cneltrm ethandsaifodicafamaric, gluconic, glycolic,
isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesulfonic and tartaric acids. Suitable pharmaceutically acceptable
basic salts are ammonium salts, alkali metal salts (such as sodium and
potassium salts) and alkaline earth metal salts (such as magnesium and
calcium salts) and salts of fromethanol (2-amino-2-hydroxymethyl-1,3-
propanediol), diethanolamine, lysine or ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the scope 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,
applications.

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the
invention, for example an ester which is able, on administration to a
mammal such as, for example, to a human, to form (directly or indirectly) a
compound of the formuia | or an active metabolite thereof.
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Salts with a pharmaceutically unacceptabl e ani on such

as, for exanple, 30 trifluoroacetate |ikew se bel ong
within the scope of the invention as useful

internedi ates for the preparafion or purification of
pharmaceutically acceptable salts and/or for use in

nont herapeutic, for exanple in vitro, applications.

35 The term "physiologically functional derivative"
udtysivdogically efumctional aderivativgsi alsagi ealude tprbdnagsedof the
deloniiunds c?ffthé iﬁ\%m@H,ngs %fes{:ﬁt?ecﬁ,%n%kgm'plegfin H'®Okada et at.,
i nventi1on, for exanple an ester Whi'ch T's"abl'e, "on ) )
adriiensPhatm oBull.o! 994, A3nfréi6 1s Seiehayodiugs earabe metabolized in

huiRNto & @ofrPoliint df tIRS IvenBsn | Pg%éefﬁwdﬂ%ﬁmaggﬁﬁglgeﬁlegfhave

the formula | or an active ne olite there

Prﬂg'l"’g\( 8gPelal Iy functional derivatives also. include
prodrugs of the conmpounds of the invention, as

described. for mple, .in H ada et .al ... Che

Pt OBy S g8 ARE Tnfengoh diiay S8R 3s df wgtiows Pfimorphous
nméoanhs| for edampld asiantorpboas erwponysthllofe pblgmionptents fonms. All
T ctoi,\ to el
TSR dB e b 4RE SRR CrE i hidh BeIcRR with the
v&crpaf fin iwepbenasd afearferthenaspect op the nyeatiast.phous

and crystalline pol ynorphous fornms. Al pol ynor phous

for f the c ounds of the invention_belong w. hi
“%Irmrgggﬁgc%? Bﬁ‘ "i‘%%énttponc%’r‘i‘HOHP {Sé Oy R s pecefer to
ofcotipmundy®ndfitbe forAdula i a&@&ngib@d abbee naid &y thtacs)alts, solvates
" : I | " refer,.to oNpPo :

¢ RECRHAhdic Ry ARER sy afisiarelel R RRBE elbin

solvates 15 and physiologically functional
dgydg/ati ves thereof as described herein. Use This
invention relates further to the use of conpounds of
the formula I and 20 their pharnaceuti cal

C MO frivehfos réiatddIRhEL 68 e lisé ioB @BAPouRls offtiRformula t and -
their pharmaceutical compositions as PPAR recepfor ligands. The PPAR
receptor ligands of the invention are suitable as modulators of PPAR
receptor 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, PPAR alpha, PPAR
gamma and PPAR delta, which are encoded by different genes
(Peroxisome proliferator-activated receptor (PPAR): structure, mechanisms
of activation and diverse functions: Motojima K, Cell Struct Funct. 1993
Oct; 18(5): 267-77).

There are two variants of PPAR gamma, PPAR gammaq and gammas,
which are the result of alternative use of promoters and differentiation
mRNA splicing (Vidal-Puig et al. J. Clin. invest, 97:2553-2561, 1996).
Different PPAR receptors have different tissue distribution and modulate
different physiological functions. The PPAR receptors play a key role in
various aspects of the regulation of a large number of genes, the products
of which genes are directly or indirectly critically involved in lipid and
carbohydrate metabolism. Thus, for example, the PPAR alpha receptors
~play. an important part in the regulation of fafty acid catabolism or
lipoprotein metabolism in the liver, while PPAR gamma is critically involved,
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receptor |ligands of the invention are suitable as
nodul at ors of PPAR receptor activity. Peroxisone
proliferator-activated receptors (PPAR) are
transcription factors which-can be activated by

i gands and belong to the class of nuclear 25 hornDne

PR TR0 ATEER PO T e

efﬂcegmﬂ%sare( Fws@xiwomdpmml theeregWatiaet Dﬁlanam)y other
rﬁﬁ b%lda'f"ﬁﬁf@esséﬁr M%Tdﬂ:ﬁﬁg tm%icﬁnﬁre Rbt éﬁéét 6rﬂﬂected'

d

8" chohydinie) or R mstabalintncine ZetVRiveTEiTPEISPPAR

Ofed%ng@a‘ﬁTbe rﬂB&ﬁ!awiﬂmSv@ftQJsgfdﬁ?ﬁé’clds V\féitl?ha@lﬂ eddriVatives
erna e . use a pr
LERd el SaRBOUIE t Sorahe BT aa O gvant myiews about
dumitohavmiqlogaﬁalfm{ 26 1pathoplysiolody, fs{w dot| Bewyjer et al.,
t e

" AORD; REY. fRKC 005 | 65 PAde-sBo Hindthy YU oO8. Jffleg, Ghem.
r 8860t ¥pk 43, dY0.a4.k23 7560k Stevegt Kliaweb et ahs frecest firog Héorm

ng,gl gggprsgpfz;gg anrge nunber of genes, the products
a_ I%ﬁnes are directly or indirectly critically
be| weseRtnvppiien selates: i BeRyaHRTe Gidbarermyk | sHidble for

fmodemmgl the édﬂthBﬁlPFad\FRhléc?ﬁl@@tmf f cata{l!/ e a%ﬂwty of PPAR
e requl ation of .fa

APHBG ANt PRAR | Jarbi, DRReRSD o 416 hoafiEabn, profie, the

mmnnaopm oj dheeformut |Itarea8lh|;ablewfot el treatfent, control and

GE&?”H%".‘% gf it HAtAtRs2 g%g%%d%%#ar%ﬁ& eéﬁqr%%i Qlmber of

wever eceptors
ther pharmaceytical aeialmtlioaﬁ theref (Seep feregxample, Joel Berger et

pawsmhegmal @cm@zesssl agbwsngnﬁneﬂﬁ/evwgoﬁhe%ﬁ JNOfed.

bt Jalf US4 oG NI Righatiol o o Bsgets Eros
cHorrhe Ressd @08t e 560 y2 3630 ujea‘namharI@:IFdechér@,t BarlaGitgkis and
SBBHR.| Bz PERS "l a0 ek MBS Merioscleosi,
pRbaimaacajogigal ResearchaWal. g, M@ﬁ@@ﬂO@eéanﬁ:@elKersten
BREgfice Testergne & 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 clinical .

practice, Curr Opin Lipidol 12: 2001, 245-254).
Compounds of this type are particularly suitable for the treatment and/or

~ prevention of

1. - disorders of fatty acid metabolism and glucose utilization
disorders
- disorders in which insulin resistance is involved.

2. Diabetes melllitus, in particular type 2 diabetes, including the
prevention of the sequelae associated therewith.
Particular aspects in this connection are:
- hyperglycemia,
- improvement in‘insulin resistance,
- improvement in glucose tolerance,
- protection of the pancreatic beta cells,
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Annu. Rev. Med. 2002, 53, 409-435; Tinothy WIson et

al. J. Med. Chem, 2000, Vol. 43, No. 4, 527-550;

Steven Kliewer et al., Recent Prog Horm 10 Res. 2001,
56: 239-63 The present inven%ai on relates to conpounds
of the formula | suitable fo nodul ating the activity

al ph and_ FPRECHIANE MBEHERIHG GAASRIRSRATHe N
profile, the conpounds of the fornmula | are suitable

fgr th r nt, ntrol and 1 rophyl axis of the

[ g'di ca@?’%wg&%@@r [ %@(ﬁ ﬁé%éi ns‘%oygfa’epaﬁgcl}{ora% nﬁ’ ec?xa(sli;ple,
ot her piharosiwosisc abronppy heat dmesse heereboal (vaseulaf disorders,
o3 0gCyaeereralf i Bt pbfiesyiity Wileidd Nihich are
2000, Sharactesizeddy anespimgsnof tiedotowirgifedersiet . al .,
Recent . Pr oghighoplashies -tria%‘éﬁdé?%or%%%tr@ﬁbnsl,eﬁ[ghg%gﬁﬁndial

-Fruchart, Bart Staels .and 20 Patrick Duriez:
Vbt o1 | ¢ DP2EmEIANESHGT SPGB .
;’ggrlfmgm 89IIOMH' DRestrigstorol Yohcerdratioo. 5, 24\5/\51 |52,

. Sande tr sver gne ter
Wah! i :~ Rol e@ﬂ&ﬁﬁ%ﬁ%ppﬁ&ﬁ&&nﬁﬁn%@qﬁ sease, Nature,
Vol . 405, 2kEightyDi20bdestépdl-concentestidrisneda Torr a,

G ulia Chi ' i Yy : Charl es
Fruchart a@%ﬁ?ﬁ"%%&%&%ﬁ%@ gg'r]rte%
prol i fer at oRighARAR tirepretaiR geosentrationm t r anscri pti onal

control to clinical practice, Curr Opin Lipidol 12:
2001, 245-254 Conmpounds of this type are . .
oAt} oYRToUS Ot EBRatogs Whis may hBR: Sesasigled with the
pr eveninetabadi syndrordée ssuatkesiss of fatty acid nmetabolism
and gl ucose 1 J 23k di = di rsin

whi ch i nsul ?t?]’éé}lgs(lég{:%%:\geﬁg 1t)l‘ !@g@@%?%ﬂ@%&?eg

mel |i tus, iWrembosisul bypergpagyiabiliybeanss, piationhiollg tstages
prevention GfitdrBeaRgYERb@S associ ated therewith. 35

Parti c_ul ar I?iaﬁeb%gd Ippestsll]ire connection are:
- heart failure such as, for example (but not restricted thereto),
following myocardial infarction, hypertensive heart disease or
cardiomyopathy.

5. - ~Further diseases or conditions in which, for example, inflammatory- -
processes or cell differentiation processes are involved:

- atherosclerosis such as, for example (but not restricted
thereto), coronary sclerosis including angina pectoris or
myocardial infarction, stroke

- vascular restenosis or reocculsion,

- chronic inflammatory bowel diseases such as, for example,
Crohn’s disease and ulcerative colitis

- pancreatitis

- other inflammatory conditions

- retinopathy

- adipose cell tumors

- adipose cell carcinomas such as, for example, liposarcomas

- solid tumors and neoplasms, such as, for example, (but not

- restricted thereto), carcinomas of the gastrointestinal tract, of



- hyperglycema, - inprovenment in insulin resistance,
i nprovenent in glucose tol erance, - protection of the
pancreatic beta cells, 8 prevention of macro- and

m crovascul ar disorders 3. Dyslipiderma and their
sequel ae such as, for exanpl eg at her oscl erosi s,

coronary heart .disease, cerebral vascul ar disorders, 5.
etc., espec:ietl"él‘i3 fliyes, tfgstge(tﬂﬁﬁ"yrﬁﬁdr%fphti‘%d’apﬁ% gjrdocrine
¥M1: Ich are ?hmarﬁ,emémmmas efhahef lungs e obfthehkidneys and the
ol | owi ng | | | as r 9l i . -
concent r ot | JEahRFact BOR PR hrc Rl e Brenpyan tige
concentr at i @gtd ovandDL chhwilie st myeolopeadiferative at disardeps - and

| ow ApoA | RGLE concentrations - high LDL
chol est er ol ﬁ)&$.1‘J§%centrati ons - snall dense LDL

_chol ester ol 3HFIAIEPREE - hi gh ApoB | i poprotein .
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concentr at i gsirddegbneMivedisorgbRer conditions which
may be assocj at ed vviidh&the nmet abol i ¢ syndrone, such
as: 20'0besiﬁ@"?"@>‘?&§ S#EPght ), including central

obesi ty t hr entitisiesscldrgpier coagul ability and

prot hrombot i .(arterial and venous) high bl ood
pressure hegﬁrﬁbgﬁgﬁ?gpéée%?%h as, for exanple (but not

restrieted tenghemalo-sqhanbusi dgrmgtoses dsudh iast afogt example,
hypert ensi V%sBﬁééiE di sease or cardi onyopat hy.

- acne vuligaris

- other skin disorders and dermatological conditions which are
‘modulated by PPAR

- eczemas and neurodermatitis

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

- keratitis and keratoses such as, for example, seborrheic
keratoses, senile keratoses, actinic keratosis, photo-induced
keratoses or keratosis follicularis

- keloids and keloid prophylaxis

- warts, including condylomata or condylomata acuminata

- human papilloma virus (HPV) infections, such as, for

example, molluscum contagiosum, leukoplakia

- papular dermatoses such as, for example, lichen 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 |

- chiiblains

- high blood pressure

- syndrome X

- polycystic ovary syndrome (PCOS)

- asthma

- osteoarthritis

- lupus erythematosus (LE) or inflammatory rheumatic
disorders such as, for example, rheumatoid arthritis

example, venereal papillomata, viral warts such as, for . -
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25 5. Further diseases or conditions in which, for

-exanple, inflanmatory processes or cell

di fferentiati on processes are invol ved:

at heroscl erosi s such as, for 6xanp|e (but not
restricted 30 35 thereto), c& onary sclerosis

i ncl udi ng aggéﬁﬁi ectoris or nyocardial infarction,
stroke vascu F stenosi s or reoccul sion, - chronic

i nf | anrmat or yastimg(cathss@3es such as, for exanpl e,
Crohn's dissgag and ul cerative colitis - pancreatitis
- other infFammtory conditions - retinopathy -

adi pose cel ischafia/eeperbgiqgposndseme car ci nomas such as,

for exanpl egcliieN@8sgirsBRPSist §§§'rﬁhbH1€3¢AR[§‘Q “shock lung”
neopl asns, gﬁcﬁ as'frj‘i forr?aglgafﬁpl ej,’ (rbut hot }rj(egt?ci: ctug%)

~.thereto), carcinomas of the gastrointestinal tract, of

9Foriuldthonde |iver, of the biliary tract and of the
pancreas, endocrine tunors, carcinomas of the |ungs,
of the kidneys and the wurinary tract, of the genital
t Mhetampunistfaa eonpwocind afdermelad. necasssry tanathidveotiiecdesired

gﬁgﬁl!%é&n’lgé’ffegﬁ Yeb¥Rad ot dehibet Ut hUBRNGBPExample 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
from 0.001 mg to 100 mg (typically from 0.01 mg to 50 mg) per day and per
kilogram of body weight, for example 0.1-10 mg/kg/day. An intravenous
dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which
can suitably be administered as infusion of 10 ng to 100 ng per kilogram
and per minute. Suitable infusion solutions for these purposes may contain,
for example, from 0.1 ng to 10 mg, typically from 1ng to 10 mg, per milliliter.
Single doses may contain, for example, from 1 mg to 10 g of the active
compound. Thus, ampoules for injections may contain, for example, from 1
mg to 100 mg, and single-dose formulations which can be administered
orally, such as, for example, capsules or tablets, may contain, for example,
from 0.05 fo 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
cdmposition 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 compound. Other
pharmaceutically active substances may likewise be present, including
other compounds of formula |I. 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, topical, peroral (for example sublingual) and parenteral (for example




- neurodegenerative disorders - Al zheiner's disease -
multiple sclerosis - Parkinson's disease

eryt hemat o- squanous der mat oses such as, for exanple,
psoriasis - acne vulgaris othir skin di sorders and

der mat ol ogi cal conditions whitdh are nodul at ed by PPAR

e&ﬁ ﬁ%@% ng@@% of’wﬁ&duce,s% 'Irrhitfsqqd g’? ‘or; p'H%? we hlhﬁt %Iqlrpgnstratlon

keithough sthenthdsér suitebls mode ab,administretiopl depends in each
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i nfections, such
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PRPHLRLs iR RfthaTatpy ol aCH R arthale! TdtoRybrapyt
caeghyloatidose phthatatenandrarionianpaymels ofl hethacplicnasid and

3Q. = [ eni gn epidermal tunors such as, for
e%aeég*lgﬁédhbé&jat gderma epi dermal naevi - chil bI ains -

hi gh bl ood pressure
Suitable pharmaceutical preparations for oral administration may be in the

form of separate units such as, for example, capsules, wafers, suckable
tablets or tablets, each of which contain a defined amount of the compound
of formula |; as powders or granules; as solution or suspension in an
aqueous or nonagueous - liquid; or as an oilin-water or water-in-oil
emuision. These compositions may, as already mentioned, be prepared by
any suitable pharmaceutical method which includes a step in which the
active compound and the carrier {(which may consist of one or more
additional ingredients) are brought into contact. The compasitions are
generally produced by uniform and homogeneous mixing of the active
compound with a liquid and/or finely divided solid carrier, after which the
product is shaped if necessary. Thus, for example, a tablet can be
produced by compressing or molding a powder or granules of the

..... compound, where appropriate with one or more additional ingredients. -

Compressed tablets can be produced by tableting the compound in free-
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 suitable 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.

- Pharmaceutical compositions .which are suitable for peroral (sublingual)

administration comprise suckable tablets which contain a compound of
formula | 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.

The pharmaceutical compositions suitable for parenteral administration
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syndronme X 35 polycystic ovary syndrone (PCOS) asthma
osteoarthritis |upus erythematosus (LE) or

i nflammatory rheumatic disorders such as, for

exanpl e, rheumatoid arthritii 5 10 - vasculitis
wasting (cachexia) gout isc 2ni al/ reperfusi on syndrone

SR BrRRA S S R H TR B ot
f §rwhich drenpodssdnly iSGIoaichwial]yethe hdoategifriad intendedgistidient.
K e
CAbBE) SREAEnS o, BHORRIN S BHATE hfuon
oRdauiRatian anayalsedakeepiace by sabcdtaneous ointegmuseslar or

P#HtiRRImall hﬁre;gizﬁ. YTHERRCplchadft saéér%’ ﬁré‘fe?ﬁﬁ{rtﬂ‘ﬁ?oduced by
from 0. 001 to 100 nmg (typically omO0.01 ng to 50
nfxparthe £ nskwith Wateg ang Bakisgdhenasyiing sQjution sterile

gn&d?étﬁoﬁic]wiﬂlﬁ) bll@:_idﬁg?%@mué\@o' ﬁibg@ggflihﬁn?é}ﬂflbrg@dneraﬂy
e, for.ex [ e rom O, o 1.

mg PG mﬁng{ﬂ? "85’#’ Eﬁfi“\'%lgf'@or}%ge ﬁY%FQ'F‘@PHEgaS i nf usi on

of 10 ng to 100 ng per kilogram and per m nute.

Sui . . : : : . _

OB AL =GoReagl ol | BES 5o P Thkton  r
f peaieebhginttbe formgf sigle-gioseisuppesitoriesi Aheee ¢as &e praguced
CHPhRking £ Qém?;&ﬁﬁB'dP’thé Fula it o8 nifre [BRAVASHINAE solid

LR o Srtha el e, v bt T SR,

si ngl e-dose fornul ati ons which can be adm ni stered
Pharmaceutical compositions suitable for fopical use on the skin are
preferably in the form of ointment, créme, lotion, paste, spray, aerosol or
oil. Carriers which can be used are petrolatum, lanolin, polyethyiene
glycols, alcohols and combinations of two or more of these substances.
The active compound is generally present in a concentration of from 0.1 to

16% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions
suitable for transdermal 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 compound in an aqueous solution which
is buffered where appropriate, dissolved and/or dispersed in an adhesive or
dispersed in a polymer. A suitable active compound concentration is about
1% to 35%, preferably about 3% fo 15%. A particular possibility is for the
active compound to be released by electrotransport or iontophoresis as
described, for example, in Pharmaceutical Research, 2(6): 318 (1986).

The compounds of the formula 1 act favorably on metabolic disorders. They
have a positive effect on lipid and sugar metabolism and, in particular,
reduce the concentration of ftriglycerides, and they are suitable for
preventing and treating typell diabeies and arteriosclerosis diverse
sequelae associated therewith. '
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oral ly, such as, for exanple, capsules or tablets, may
contain, for exanple, from0.05 to 1000 ng, typically
fromO0.5 to 600 ng. For the therapy of the

abovenenti oned conditions, the conmpounds of fornula I
may be used as 25 the con‘pouﬂ§ itself, but they are

pr abl |n the formof a phar maceut i cal

c&fmﬁ§!ﬁﬂf SWth %\Weéé‘&%‘ﬂ)‘fzé etgarrier. The carrier

nmust, of course, acceptable in the sense that it

h ' f t
SR e fnqeotmﬁ%mmlc” 0% AR Slone o in
h@ammﬂaﬂmewdhmneemr meye firthex pmirm;hcotoga:dlly qatisle substances
b%mcl‘?"ﬁ%llvies fc@‘r Sf(é‘rﬁ?*él 3favé’r58}é| Qﬁ@&s%ﬁ ét?ﬁo% d%ﬁu'%%@éjs or

Si ng

- caifosders %ﬂﬁrﬁlymp@@t%%mwﬁm gmm@fe& elosut maércaments

c:@f@ound O her pharmaceutically active subst ances

i kewi.se be pres cluyding othe i ounds of
f or i &”'%C%'ﬂsﬂﬁh%l R doker tged SbiFsS: 8n 5% he
| nveRt iaotive agrodieptsofdt tadirdatnae ob sitmdémmm

o SR b i, oo o e

accept abliebesityragands.and/ or exci pi ents. Pharmaceuti cal

CoONPOS iahkifiAS, atb aéqvé%grorarﬁge t hose suitable for

or al recta for exanple
SUbI6-ngakyg mirediBEisaRt H}eaﬂreqtmﬂnt@imﬁimean tumors
subcut &ﬁﬁtﬂ#@mbbﬂ& b@ﬂwmgke%inenﬂsnt rader mal or

Lot 1 BBRVE IngPells ol e fematit g8 B Rios piasre
i ndiYi dotive u'@eduentstfoetheaﬂreatmamebfheaﬂrfaltwe@‘ndt he
i t t r
om0 A9 68 SR I Wil comot
f or mul §@flmcw%@hd@beﬁsdw-as§|0@m@d ithrdidketesns al so

bel ong within the framework of the invention.
[ iven to aC|d and gastric jujce-

F i@%g{cgﬁt eer'%ﬁ? ined; Wity thessgrppeyirdscebiheigeention afitha formyla |
gits bsjrticufariaf?gtap ?mrﬁ&ﬁg I |g@|rbwérﬁ(éjl$tomcﬂiﬁaéﬁe¢thM%[ﬁisﬁatlon of
nhe A Bk EBh R anatdh St Bky oPIBEry filher Gy separate
matmnisiyaiion adi theaactive ingredients to 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

Suitable antidiabetics are disclosed for example in the Rote Liste 2001,
chapter 12 or in the USP Dictionary of USAN and International Drug
Names, US Pharmacopeia, Rockville 2003. Antidiabetics include all
insulins and insulin derivatives such as, for example, Lantus® -(see
'www.fantus.com) or Apidra®, and other fast-acting insulins (see
US 6,221,633), GLP-1 receptor modulators as described in WO 01/04146
or else, for example, those disclosed in WO 98/08871 of Novo Nordisk A/S.
The orally effective hypoglycemic active ingredients include, preferably,
sulfonylureas, biguanidines, - meglitinides, oxadiazolidinediones,
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lhlql sitih xd éfs la@gtrbaﬁce FRIPRAHIE oY @Bd %bsorption,

wdad/or f| carrier,

W FAR tane ZSRo@@@H %rsSamb@atwer ingsedisa e yhichiag, onrme ATP-

exjapBh@entdpdtasdiahn chaRnBEof tREQEsSs edlidy conpressing or
nmol di ng a powder or granules of the 25 conpound, where

appropriate with one or nore additional ingredients.
Cémonessmbotiatdrdtef thannbentipn dhe edbnipyourals! eft thegforimala | are

COmtefibd i E8prEGIR g such as. for examle, a

gro priate mxed with a
buirmeﬁ er@lpcpdjmemt of ther inventionarthe aspaunsseofdhe ferinaula | are in

S%T'rﬂﬁ@at%t Wi’tﬁ/ ﬁ]b%%c%‘snﬁh%eﬂﬁﬁéhcé %e%aﬁb“g@%ﬂs% productlon

machj ne. n# ets 30 can e'%)‘? rrB
t RHCR orSou SFWWF?% i AYSeaE8r PResRNSRGase {nibieisnatsee:
WWO Giio4360,t | MIOiIgP/0d6aeNt | WO G31084813 maDDs/084922,

P LAl conpositions which are suitable for

pgf?gi%ﬁwé‘{@i ngual ) adm nistration conprise suckabl e

t &blosesembodimerdnthe compoongs widheffogBulaot atd administaned in
g, | dagumar r

t rcghg)\élg‘%itd@ WIﬂP c&a%’;rﬁwégv‘%@ﬁ anp'ﬁr)f‘ é‘% 18! tolbutarglde

i S'B‘W@]%@ﬂe IQHB’@' lijaerjedet i n  and gl ycer oI or

sucrose and gum arabi c. The phar maceut i cal

C?n O%Sél érlngoam‘?éﬂt ﬁ% %oIn%rouRg ttﬁeatjorrﬁgp] P Ia?et %atmlr?lgtered 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.
in one embodiment, the compounds of the formula | are administered in
combination with a biguanide such as, for example, metformin.

In a further embodiment, the compounds of the formula | are administered
in combination with a meglitinide such as, for example, repaglinide.

In one embodiment, the compounds of the formula | are administered in
combination with a thiazolidinedione such as, for example, ciglitazone,
pioglitazone, rosiglitazone or the compounds disclosed in WO 97/41087 of
Dr. Reddy's Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-
methyl-4-oxo-2-quinazolinylmethoxy]phenyllmethyl]-2,4-thiazolidinedione.
In one embodiment, the compounds of the formula | are administered in
combination with a DPPIV inhibitor as described, for example, in
WO88/19998, WQ099/61431, WQ99/67278, WO098/672739, WO01/72290,
WO .02/38541, WOOQ03/040174, in particular P 83/01 (1-cyclopentyl-
3-methyl-1-oxo0-2-pentanammonium chloride), P-31/98, LAF237 (1-[2-3-
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12 conprise preferably sterile aqueous preparations of

~a conmpound of formula 1, which are preferably

isotonic with the bl ood of the intended recipient.

. These preparations are preferably adm nistered
adn i

i ntravenously, although istration may al so take

hj B ek aﬁfﬁﬁﬁ&%ﬁ?mo e g sseappgiid. = "Tsoz1
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b? rﬁiéec EH%%&?B%(%S o? the i nvention

generally contain fromO0.1 to 5% by wei ght of the

agd bH%légﬁl?&?Hféﬂt o*th gﬁ\i@fﬁﬁﬁ%ﬁé% BURAS i 'tﬁé‘sf Emula | are
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PeRstpRy rodiyitarond) pidylkeameund of the formula | with
one or nore conventional solid carriers, for exanple

cocoa butter, and shaping the resulting m xture. 15
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nore of these substances. The active conpound
|s generally present in a concentration of fromO0.1 to

ng&ﬁé@é%bwh@m e &(hﬂpé@lﬁ@&f thed formiuda le?q%n@dmirﬁstemd in
. 0._2% ansder nistration is SO .
e felch ohlF AR EalRestoBe hBbipt 5% =3, R frampis, migitol
t ooacatbos®l uses can be in the formof single plasters
which are suitable for long-termclose contact with

the patient's epiderms. Such 25 plasters suitably
cbheae erebediment. hecepppanads of de defuudad are admibistered in
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Lipid modulators

In one embodiment of the invention, the compotunds of the formula | are
administered in combination with an HMGCoA reductase inhibitor such as
lovastatin, fluvastatin, pravastatin, simvastatin, ivastatin, itavastatin,
atorvastatin, rosuvastatin.

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a bile acid absorption inhibitor (see, for
example, US 6,245,744, US 6,221,897, US 86,277,831, 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.
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ucosg L:j\g‘ﬁj Bfr‘ i Cs, . active ingredients for the
t dem as 3. anti at herosclerotic

medl canents, . antiobesity agents, 5. .
] b 1 B 1 e

arsombinafigsowits kidking @genty, eueferably 1r5s®abiad1ulkmg agents (see,
| 78F ERHrRPES céﬂb/@ﬁ%ﬁé@’(ﬂﬁ% HOj: diigh d&r@?%uﬁf ?l%?)'é\"eﬁion for

. actilve edl t reat rrent
{ eRIenErRl TYPCEISACOlBd: ARVANGES, N (FILRARY, (2001
ar8Hpe0ct)l enstd),i 280-8); CHIPhiax Atd @&%lﬁ-@dﬁﬁhbg product from
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f didahist 85926rF pakiuiridbim)). fGombiinatiore withst anian® s/ possittle in

| RN @r&ddrafibn Sy IsthbhRitt ©9dfNinistration of compounds of the
formulal and Caromax®. Caromax® can in this connection also be
administered in the form of food products such as, for example, in bakery
products or muesli bars.

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

In one embodiment of the invention, the compounds of the formula | are
administered in combination with a mixed PPAR alpha/gamma agonist
such as, for example, AZ 242 (Tesaglitazar, (S)-3-(4-[2-(4-methane-
sulfonyloxyphenyl)ethoxylphenyl)-2-ethoxypropionic acid), BMS 298585
(N-[(4-methoxyphenoxy)carbonyl]-N-[[4-[2-(5-methyl-2-phenyl-4-oxazolyl)-
ethoxylphenyllmethyliglycine) or as described in WO 99/62872,
WO 99/62871, WO 01/40171, WO 01/40169, W096/38428, 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.
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stadmihiztéred mf:oﬁabidamon netrgenesitisxiaadt, or

gl ycogenol ysi s, nodul ators of gl ucose uptake,

compounds which alter. lipid, nmetabolismand lead to a
charmge embodingitoefdthel ingentiounthestamnpoyndsoob thenfiymula | are

PPAR and
pAFinfEita T ORBibA RS HhORMERTBaRy ifloilor 0 The
ATP- dependent potassi um channel of the beta cells. 10

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

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

In one embodiment of the invention, the compounds of the formula | are-
administered in combination with a lipoprotein{a) antagonist.

Antiobesity agents

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-




In one enbodi nent of the invention, the conpounds of
the fornmula | are admnistered in conbination with
insulin. In one enbodi nent of the invention, the
conmpounds of the fornmula | are in conbination with
subst ances whi ch |nfluence hd@ati c gl ucose production
15 such ogen phosphoryl ase

for ex C
| ﬁﬁ%‘?f%&f §fa(ﬂ§@@pt Pgasfe%ergvm@ialmj@gmanm and gastric
23.in WRidk3/ A84RaRa, A(Dé@3éll04\188910rd16n@n§nd Metabolic
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gldnf?ihlé' %gdgchﬁrgféfg@n%ﬁ 71'6%353\51)6 W@dkx%@igtg tﬂ('%?g_ 1-amino-
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t hﬁoﬁl@ Sj%’ﬂftﬁ?mexaﬁﬁﬁr% #a‘iﬁlcﬁ l@”tﬂ?yno?rﬁ 5hynes ] E@tcﬁlorophenyl

ge% B@%ﬁﬂ%ra@s d}'\?r@?)f@ ?@L. ﬂ@qaquajéammfitép@a;g. Ar@emethyl-
| tbeprex£10b6 m@m 5]ﬁdwmmnﬂurmeafhydb@cmmdw selssaeem))

{ t.h
e Q'X‘Zatngﬁar“ﬁs ot GEVRaE L FRa A i OB ?ém%yd{w@idazo-
c ¢fdetingridindS-yiymopanitubpe | ozale aabid nsak e(\WO 00/63208)); TNF
. . ) . /
:gf’ R BRY Spfadiiis || @LET RIRRIAL0. (0 o Foheny)
o°>r Oriniazaflugren-4gtidiprepWaetine {WQ mm&))o nCRFt BPaanta-
oﬂis@é i(dighastb&HEny UGldcoftin fa@bn%’(sa'% Qgofhist (& 87 qﬂ@l--chloro-

p' °®!@' T BSR4 el RN RSB
Ioatﬁmo}elﬂmndi [hﬁdr[o(gﬁldtdél h)éW@ Oﬁ;/rBEm&t)hylzﬁﬂS}?EO(Mnbc yte-
B, M 5 B Tl 45 e
f @r5rdlraelhoa(ymh@Mﬁrﬁn(%{cycbhexyietwamjam{}wnamanhmd] 5,7-di-

VIR REePe 61 iyt 48, o sz

VE619tepipgeuPtals dnhiBikers: (e 9pctexterdiuramine), puxed @grigninergic
93hALnbradr¥fégRe RoMipounds (e.g. WO 00/71549), 5HT agonists e.g.

1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid sait (WO 01/09111),
bombesin agonists, galanin antagonists, growth hormone (e.g. human
growth "hormone), growth hormone-releasing compounds (6-benzyloxy-
1-(2-diisopropylaminoethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-

carboxylic acid tertiary butyl ester (WO 01/85695)), TRH agonists (see, for
example, EP 0 462 884), uncoupling protein 2 or 3 modulators, leptin
agonists (see, 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), lipasefamylase inhibitors (e.g. WO
00/40569), PPAR modulators (e.g. WO 00[78312) RXR modulators or TR~
4] agontsts)

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. -
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3- et hyl - 1- oxo- 2- pent anammoni um chl ori de), P-31/98,
LAF237 (1-[2-[3 15
hydr oxyadamant - 1-yl ami no) acetyl ] pyrrolidine-2-(S)-carb
onitrile), TS021 ((2S, 4S)- 4 fluoro-|

-[[(2-hydroxy-1, | 19
- di et hyl et hyl )am nol acetyl ] pyrrolidine-
2-carbonitril e nonobenzenesul fonate). 5 In one

efenk md%eﬁh%é Bu@pbLAAs of ﬂ% fé)@rma!%#ﬂé*l% é’é a&iﬁﬁnstered in

fornﬁg\?ﬂﬁ a"&‘ |"%‘? 'gﬂgtﬁﬁé’eﬁa‘fl ,&jﬁ.,—gpetﬁe coronary circulation
r asd gihiet sasmdar @iystgni,t snomeas, | foroenammmodA@Entmh:bMS (e.g.

c%ﬁHQSﬁ‘agﬁ cwmfnt% %vnl:g?:ﬂ %%Oﬁnﬁﬁ% %ﬂg]o?é s@?%@P'f@S}e#@ ?almum

. of@ntegpmists, Het blockersegicdi scl osed directly or

indirectly for exanple in PCT/EP03106841,

PCT/ EP03/ 13454 and PCT/ EP03/ 13455. I n one enbodi nment, _
t Meoge mmbedimest, heecorppaunds pf e fermmiailsarer agministerest in

C@cﬁi’ﬂblﬂ@tlbﬁﬂviw mBdRANRErES HAGRY ERSehtiimTinkinb&ry ©iHeBt as,

for exanple, mglitol or acarbose. In one errbodl nent ,
t he conpounds of the fornmula | are adm nistered in
cbnbne amibodimenty thier eorhpamndmef tie fdrenwdd drareeadmonistdred in

CEAmBIRHGN witrtmekltapfihiE AT 8l OolEN B B HEHN nd

ormn onylureé
r’é@'&f@lflﬁﬁfb‘tﬁlf@ﬁd metformn, insulin and a sul fonyl urea,
|nsuI|n and netformn, |nsulin and troglitazone,
in and | ovastatin, etc. pi d nodul ators 25

I n
0 M'@Pso%q%ﬁ&a ﬂtaﬂ@vmoéwﬁat&ﬁ CW%&% hescempewads of
f tierminiventiomneith atha Er There of Ith% Cs:fﬁténri@ﬁtﬁmd/\fcbhp@mds and
t ase i nhi tor such as .l avastatin
OO CEHE B Smnbl i et beBReicaTY 36, fupstances s
i regardachas fllingwithindbegirotectioo sontesteat bynthe3resent invention.

The activity of the compounds was tested as follows:

Determination of EC50 values of PPAR agonists in the cellular PPAR
alpha assay

Principle

To anaiyze the effectiveness of substances which bind to human
PPARalpha, activating it in agonistic manner, a stable transfected HEK cell
line (HEK = human embryo kidney) designated here as “PPARalpha
reporter cell {ine” is used. It contains two genetic elements, a luciferase
reporter element (pdeltaM-GAlL4-L.uc-Zeo) and a PPARalpha fusion protein
(GR-GAL4-humanPPARalpha-LBD) which mediates expression of the
luciferase reporter 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 mofifs 5-upstream of the
luciferase reporter element which is stably 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



In one enbodi nent of the invention, the conpounds of
the formula | are admnistered in conbination with a
bil e acid absorption inhibitor (see, for exanple, US
6, 245, 744, US 6, 221, 897, US 2 277,831, EP 0683 773,
EP 0683 774). 35 In one enbofiPnent of the invention,

I d
o opfTPP oSS iS skl Tt - Errtaieha ufuds Biodiand agiivate
a§he H%Ralphaﬁhelonc;bmt@mqndathaneby dnonhgs@cnlt&rnpréﬁlcﬁa b6 the
' f
R P27 Ben 8 TAS RicBiERR yhtn i< RERETRBH fefRoted by
C g @frqhenab@ainpwwe.mamapmrom'sate@elbatrat@ed for
exanpl e in WD 0250027, or ezetim be, tiqueside,

p esi de. one odlnent of the. invention, the
_%H@'% O% > £l i are admnistered in

conmbi nation with an LDL receptor i nducer (see, for

10

15

20

30

35

A BoCEARA Febar i 35S Ganeted i tug siips: Firstly, the
c dudiferags oepatarhelentddt ngasgenstuctede ind aetila@xl’yi frsndfadted into
blHE‘.K r&'l_'é‘g Bt ?hlgsﬁﬁ'pgaé of;vee)ﬁﬂ'[mrll '3|t8§rd§’f ga{{é)a@?)(tﬁa{r?scnptlon
{ fatioroRALar (my sichnenest B GISRGTAINAKGESAGEARERNPwere
(%Qﬁlbd ined- ¢¥dtdeand 3€ 2) 68 BeJoR) mifii KTV pPomoter (Genbank

SO Erk T i
HECIRAT beboartd Br BAKAuslemiht in brddeaabensiiie effiodrititranscription
SEY TPy T, A, bBpind Bl BB o et Ty
aﬁdnﬁamnfasat rplacecin amalogy) tocthe descriptioncohBantbirack dl sb al.
béMolecular cloning, Cold Spring Harbor Laboratory Press, 1989). Then the
complete Photinus pyralis luciferase gene (Genbank Accession # M15077)
was cloned in 3"-downstream of the GAL4-MMTV element. After
sequencing, the luciferase reporter element consisting of five GAL4 binding
sites, MMTV promoter and luciferase gene was recloned into a plasmid
which confers zeocin resistance in order to obtain the plasmid pdeltaM-
GAL4-Luc-Zeo. This vector was transfected into HEK 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 luciferase gene.
In a second step, the PPARalpha fusion protein (GR-GAL4-
humanPPARalpha-L. BD) 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
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adm nistered in the formof food products such as, for
exanpl e, in bakery 20 products or nuesli bars. In one
enbodi ment of the invention, the conmpounds of the
formula | are adm nistered in conbi nation with a
PPARal pha agonist 25 In one2dmbodi ment of the

i nventj.on, ounds of the fornula | are

adfstHoueR @a g oftafiyt niranstested imaRthe previously

'ald@hamg@dm@e:ag:m\étconwa ga&hef%;f@oa@@plr@poréz gfttnent. The

LRI RROna el e

Iy VoD i g+ bisferase reporter
aclenenBhid ZEJ&%ﬁEBtlvely expresses the PPARalpha fusion protem (GR-
( IR PAS ] 4] 2- % &
h<|§r1'§/'l'é4 oxazol {ﬁt( ﬁg)l't%x%ggh ¥ ﬁe[d b F‘ tSF(/m'% r%th %éaocm
aéO@éﬁgfm'ﬂ)éﬂdd‘l R, V\D 99162871 VO |
01/ 40171, WO 01/40169 MC96/38428 WO 01181327, WO
01121602, WO 03/020269, WO 00/ 64888 or WO 00/ 64876. In

SYRIPSEEI e of the invention, the conpounds of the
formula | are 35 admnistered - in conbination with a

f ibr . .~ [ Or exa f enaofi br at

LAY Y PRI, UONRISis detTaed i Srday assay which is
ediesdiipachbelofv: t he i nvention, the conpounds of the
formula | are adnmnistered in conbination with
nlcotlnlc acid or niacin. 17 In one enbodi nent of the

Bantion, the conmpounds of the formula I are
ammempARhgfhal RpBREPESIRTIHE TS &wmbatéd %’é'a% eBhMér% in DMEM

JUWC O Vs BIr % HBbRS i the afallowing

addtlitionser (bl TSRO (fetaloralfi sbruan; ACSH-30085038 0rHydigne),
o5% IR 258h GLraSec T bgPh, oIS ROFERUEE (hghdf oo
MiIrvitregemi t166 penitillinsstrepdemyianpdlation | (#pl51d8pi 2. Inwtrogen)
and 2mM L-glutamine (# 25030-024, Invitrogen). The cultivation takes
place in standard cell culture bottles (# 353112, Becton Dickinson) in a cell
culture incubator at 37°C in the presence of 5% COj3. The 80%-confluent
cells are washed once with 15 ml 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 medium described and counted in a cell
counter. After dilution to 500 000 cells/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 a cell culture incubator at 37°C and
5% CO2 for 24 h.

Day 2

PPARalpha agonists to be tested are dissolved in DMSQ in a concentration
of 10 mM. This stock solution is diluted in DMEM medium (# 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).

Test substances are tested in 11 different concentrations in the range from
10 pM to 100 pM. More potent compounds are tested in concentration
ranges from 1 pM to 10 pM or between 100 nM and 1 pM.

The medium of the PPARalpha reporter cell line seeded on day1 is




In one enbodi nent of the invention, the conpounds of
the formula | are admnistered in conbination with an
antioxi dant. 15 In one enbodi nent of the invention,
the conpounds of the fornula | are administered in
conbi nation with a Iipoprote@@ lipase inhibitor. In
one enb |nent of ghe i nvention, the conmpounds of the
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enbodl ment, the conpounds of the formula | are
g;csp stered in conmbination with CART nodul ators (see
al

ne- ang)het am ne 18 regul ated transcri pt
i nkheudriddBalphar ggpontaratsells smafsdxmeilhy thendteghssutistances are
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[ 3s 3@cbenzyl - 2- et hyl -

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
using the XL.Fit program as specified by the manufacturer (IDBS).

In this assay, the PPARalpha-EC50 values for the compounds of examples
1 to 62 are in the range from 0.01 nM to > 10 nM.

The results for the activity of some compounds of the formula | according fo
the invention are listed in table | below: .
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3-o0xo0-2, 3,

3a, 4, 6, 7- hexahydr opyrazol o[ 4, 3-c] pyridin-5-yl)-1-(4-ch

| or ophenyl ) -
ant agoni sts (e.g.

2- oxoet hyl ] am de

: (WD 01191752)), orexin

1- (2- net hyl._-

benzoxazol - 6-yi )-3-[1, 5] napht2l§yri d in-4-ylurea

héﬂ%@%ﬁ” oride (SB-334867-A)),

10 H3 agoni sts

ohexyl-1-(4 4A-dinethyl-1 .4 6 7-tetrahydroinidaz

- [ 4, 5- c] BxaimpleNo.y! ) pr opan

 1- oneEQBB/FFARSlphaTRM]

WO 00/ 63208)) g TNF agoni sts
2-methyl -9-(2,4,6-trinmethylp
H1,3,9-triazdfl uoren-4-yl]d
0166585) ), jyBP ant a- goni
drocortin agoniSts, (33 agoni
3- net hanesul f oIl met hyl phenyl
i ndol - 6-yl oxyyethyl - am no]
1/83451)), MSH (nel anocyt e-

[@ N {oLumlanioNan)

QT

CRF ant agoni,sts (€. 0.
nenyl ) - 1.9

propyl am ne @WD

5ts (e.g. uroio?rti n),

5ts (e.g. 1-(4-chloro 15
=2-[.2-(2,3-di%et hyl - 1 _
et hanol hydroghhori de (VO
stinmul ati ng hor none)

{2-[4-(4-cHV8F0- 2,

ggoni st s, CCK—%“agoni sts (e.g
8- di met hoxyphexyl ) - 5- (2-cycl ohexyl et hyl ) t higgzol - 2-yl ca
nbamoyl ] -5, 7- .\7I nmet hyl i ndol -1-yl }acetic a%i@d

tiri fl uoroaceti‘cacid salt (WJ 99/15525)), serotonin
rfeupt ake i nhi liMlbrs (e. g. dexfenfl uram ne) 84m xed
gertoninergic d noradrenerpic corrpounds3(§. g. WO
Q0171549), 5 agoni sts e. g. :

1- ( 3- et hyl ber®0Xldr an- 7- y1 ) pi per azi ne oxal i@13aci d salt
WO 01109111) xi\ponbesi n agonj sts, gal aningg

antagoni sts, growh hornmome—(e. g, tumam —growttr
hor none), growth hornone-rel easi ng conmpounds
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PRSI VAT o OIS 5325001 KO ) 0084 o
(Fobesitn 558 d5sassy NARIRE. MOIts: 28 MAV 20002 hh hineda
Depralxi Rerodisqras e pesiferase-adtivateidt eesedtorsy. fr¥? transcriptional

ators o
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ORpA0RR)ctinfcBN R AXEY Bl Spih Tiflaol 12: Sob 1834805410

Determination of EC50 values of PPAR agonists in the cellular
PPARgamma assay

Principle

A transient transfection system is employed to determine the cellular
PPARgamma activity of PPAR agonists. It is based on the use of a
luciferase reporter plasmid (pGL3basic-5xGAL4-TK) and of a PPARgamma
expression plasmid (pcDNA3-GAL4-humanPPARgammalBD). Both
plasmids are transiently transfected into human embryonic kidney celis
(HEK celis). There is then expression in these cells of the fusion protein
GAL4-humanPPARgammal.BD which binds to the GAL4 binding sites of
the reporter plasmid. In the presence of a PPARgamma-active ligand, the
activated fusion protein GAL4-humanPPARgammaLBD induces expression
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[3 agonists). 3.5 In one enbodi nent of the invention,
the further active ingredient is leptin. [In one
enbodi ment, the further active. ingredient is
dexanphetanlne anphet am ne,_ mazi ndol e or
phentern1ne 19 In one enbodﬁﬁ%nt t he conpounds of

o (08 DiirBraloe oo ey ien i o e S ool b dormnof a

antherhibumiasscerae smbe_ran‘teysmﬂdltﬁm ofar Itﬁiiféi’ﬁﬁeesumﬁte As a
nt s

' 'mﬁgén%‘&%ffgé]@ tﬁers'%al.r)lﬁ E ] kéc)rtﬁd ﬁ%ﬁ%ﬁﬁa JRpQiter ?%If‘@ne in the

beQQi'Ul:ﬁroﬂPé\rFigar@m aSﬁawn‘ézeertmdcnnmonenh;e (koifprasadseporter

Ofp[é@rﬂlcf Qﬁ&lﬁlﬂAR A Héb§|#)ﬁ ﬁgsﬂnfhl) ni?éﬁ@érltgﬂr%mgfgcted

ts aVI an a Lrn
.oHE %2‘3&& g@“%%nﬁ@@lﬁjsaml pﬁﬁna@@mulea(pretﬁm of the

athARghﬁfrﬁaifusrbn pAITEINNS i X¢th nedi canents which
are enpl oyed for cancer therapy and cancer

prevention. 15 It will be appreciated that every
sConsiractiontufitheipdasmidg he conpounds of the
i nvention with one or nore of the aforenentioned

conpounds and optionally one or nore other
phirariicdiesase aepgrtercplasmid ys 3neses5xSALAcHarisidised on the

f a)éctdigp@LBBbéict REMPPP&RELH O 'Th%o Fg&{rfe‘? dplgém'ich s Rfr@é?l%gl by
ent | %O he activjt oun
L DI6hg e Bmdiag disst obifeveaebdransHistion faipABALA (each
agnmnhags site tvith cthd Uéeiq”ueﬂBéRS ‘A POSERSBACAGTACTCCG-3),
Prtbg%t'hg fﬁt%a@néﬂ?o ﬁ'ﬁgfu eCtka\éggg\spi?%%erl Qeqttaﬂn (8enbank
ag"cﬁﬂ%slloﬁ #HAFARY 128) Suqmtream e pRili3kchsER’-dewhstream of the
thymidine kinase promoter is the complete luciferase gene from Photinus
pyraiis (Genbank Accession # M15077) which is already a constituent of
the plasmid pGL3basic used. The cloning and sequencing of the reporter
plasmid pGL3basic-5xGAL4-TK took place in analogy to the description in
Sambrook J. et al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989).
The PPARgamma expression plasmid pcDNA3-GAL4-humanPPARyLBD
was prepared by first cloning the cDNA coding for amino acids 1-147 of the
‘yeast transcription factor GAL4 (Genbank Accession # P04386) into the
plasmid pcDNA3 (from Invitrogen) 3'-downstream of the cytomegalovirus
promoter. Subsequently, the cDNA of the ligand-binding domain (LBD) of
~the human PPARy receptor (amino acids 1152-Y475; Accession #
g1480099) 3'-downstream of the GAL4 DNA binding domain. Cloning and
sequencing of the PPARgamma expression plasmid pcDNA3-GAL4-
humanPPARgammalLBD again took place in analogy to the description in
Sambrook J. ef al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989). Besides the luciferase reporter plasmid pGL3basic-5xGAL4-
TK and the PPARy expression plasmid pcDNA3-GAL4-
humanPPARgammal.BD, 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.
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line (HEK = human enbryo ki dney) designated here as
"PPARal pha 30 reporter cell line" is used. It contains
two genetic elenents, a luciferase reporter el enent
(pdel t aM GAL4- Luc- Zeo) and a PPARal pha fusion protein

( GR- GAL4- humanPPARal pha- LBD) 2&hi ch nmedi at es expr essi on
of the luciferase reporter elenent depending on a
PPARal pha |igand. The stably and constitutively
eARySmbdedairén protei n GR- GAL4- humanPPARal pha 35 LBD
binds in the cell nucleus of the PPARal pha reporter
cell line via the GAL4 protein portion to the GAL4
DNhetactiity gf PRARgar aurinista g aéteiintned inci f19ssay which

oSh UesEliodt HRR: BRIiS o8 Safitetial EICHS plb ‘clfivated i

- eVBhki @4 1865030, | invitfregerye whiplor tsermixede withi ttheufollowing

Al on. @ho higand.d thy, acid: .
7 eitons 05 FERS T O0-pg ilitager): 1% FERIARRLEL by
Pﬁﬂﬁﬁlpﬂhmﬁ@gnﬁé- binvtroges) aand ZateM {rglutepyipe (#8§030-024,
f istiedgém)ot ei n and thereby bring about expression of

the luciferase reporter gene. The luciferase which is

formed can be detected by neans of chem | um nescence
viDmyah appropriate substrate. 5 Construction of the

* Pk SR P BRERSFRGH S A cob iy B gour plasmis

16

20

30

35

r Oppiieusly cleseshed vias additionr tc ti¥dEMdiss praplaged. The following
t baRineS hrdused B AHakBRlD 8&hl &F sdi®ar RifSr 8AEH 96 ‘%vetlfGﬂR 4otiter

bi (%i sites of e yeast transcription actor
(Pl 48 2s8ay 265 ulmhen o crrshasnny finerAMEM G4 k] 965-
i 039, nvitedger M@0 phobfefbrenicendasinit prRL-AWI\ 104 I @00 il of
RERRRAS ORI b 8B s BATE o Rl 100 1 o
ePEWRY ekpressiver plasmich poiDNA3 G AL humanRRARILBD ¢h0A hg/pl)
R AR es O, S G 000 P S 0 Sy
daee Prepared Ry mixiper bOkmy of BMEM (# 41965-039, anitrogen) with
100 i of PolyFect transfection reagent (from Qiagen) for each 96 well
microtiter plate. Subsequently, 3 ml of solution A are mixed with 2 ml of
solution B to give 5 ml of solution C, which is thoroughly mixed by multiple
pipetting and incubated at room temperature for 10 min.
: 80°§:-conﬂuent HEK cells from a cell culture bottle with a capacity of 175
-cm- are washed once with 15 mi of PBS (#14190-094, 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 m! 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 cells/ml. 15
mi of this cell suspension are mixed with 5 ml of solution C for one
microtiter plate. 200 pl 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% CO3 for
24 h, '



(Mol ecul ar cloning, Cold Spring Harbor Laboratory

Press, 1989). Then the conplete Photinus pyralis

| uci ferase gene (Genbank Accession # ML5077) was

cloned in 3"-downstream of tgg GAL4- WMIV el enent . _

After 20 sequencing, the lucfferase reporter el enent
ting of five GAL4 binding sites, MMIV pronoter

a Y I%mferase gene was recloned into a plasmd which

c BFfAR Sagzmlsts' to besestednae dissolvgelin DMSUL i & doheentration of
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| uci f erase

d ste th PPARa
¢ HOMBRURTS A Stadiheanpeniaiier Friies TR o P

“i Mheodhsdasni of dhé hHER alle l@@héfe@tbanand 396&%33 rdro&thy 1 is

S HERSE ARl By TR bt i

r sl ar¢ Gonedinte ixcaritesi torthe el 4thesdijutiomsand adtdition of the
t 850 GEhe S8 TPy Sﬂg?g% rﬁ%ﬁ%{ﬂ?@%ﬁﬁ ‘I%Egﬁﬂa!‘?/talurﬁé;%f the

yeast transcription facto ces
P@@éé@?s anges dl!lfﬂﬂﬂl ipfmedism is sl B?an?HQf@o%iWﬁi“d’f"CTOmer
th %tél;ﬁgm W&t@gtsp'&ﬁafg%‘%ﬁww a3§tanﬂéﬁﬂ 'F’(P e omst which is
cce s.,C
SIeliing e B e Reb Rk lnu%rﬁaerweﬂmsyﬁte the
fmmtiomog qir theamsday rin tdach mdmdual plate. The assay plates are

| (ﬁ@g%ﬂ Inlégﬂﬁgaﬁ?atﬁ?ﬁﬁ ro en?ﬁﬁopagg‘rl tn:)oeaggl e

constitutive expression thereln by the
cmh megal ovirus pronoter. This plasmd was Iinearized
a 21 restriction endonuc] ease and, sta

t%\hﬁemﬁﬁgﬂ Sl Tt oy BRBY IOt B DudiGion) Giragent
CDUaGlo Ltdaerefas@ ASiAs8ydten? Préthegh AR Mddet® each wen in

f1ni shed PP/ pha reporter cell |jne which contai

| ACGaT @lageevw ,et@,anu acturer's Instructions in order to lyze t e ce!ls
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 (measurmg time/well 1 sec; Trilux from Wallac).
Then 50 pl of the Dual- Glo Stop & Glo reagent (Dual-Glo ™ Luciferase
Assay System; Promega) 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
femperature 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

measurement derived from one well of the microtiter plate. The dose-effect
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el ement and constitutively expresses the PPARal pha
fusion protein (GR 5 GAL4- human PPARal pha-LBD) was

i sol ated by selection with zeocin (0.5 mg/m).and.
G 418 (0.5.nmg/ M ). Assay pr oc?%dure 10 The activity of
PPARal pha agoni sts is determ“ied in a 3-day assay

whi,ch i s cribed Day. | The PPARal pha )

r P E& U ygles Pgsk’%\ﬁ pgGRisis 16 CoHlal F%rﬁ?@ raips by
DVE#/XL15it peatram gstspdifisd B the maviutdcagen]IDBS)Ch i s

m xed with the follow ng additions: 10% cs-FCS (fetal
calf serum # SH 30068.03, Hyclone), 0.5 ng/m zeocin
(FPREBRgamma |EWHE rvadesrs) jn Ghe napged fr@hl 80 (WML 61 3100aM were

! i 10 2 i : i on (#
g Tl RIPER sfontst S B st ior
25030-024, Invitrogen). The cultivation takes 20 place . ..
| het @iﬁiﬁgﬂ@_sfgﬂrén FUTABIE]] Botk! tBSliustra38 e fveBRSH OBut without
Dickinsgn) in a cell culture incubator at 37C in the
p#'&ﬁ'h%@- of 5% CC2. The 80% confluent cells are
washed once with 15 m of PBS (# 14190- 094,
I%&é-ggen), treated with 3 m of trypsin solution (#
2 -054, Invitrogen) at 37C for 2 min, taken up in
5 nm of the DVEM nmedj um destr+ped and-counted in a
cell 25 counter. Aft d'h ' J00 cel |l s/ m,
35 000 cells arg_segged | a 96 wel |l
mcrotiter plate wth X786l ear phostisba er&# 3610,
Corning Costar). liThe pl ates—are i ncubated in a cell
cul ture incubator %t 37C and 5% CQ24qr_ 24 h. 30 Day
2 PPARal pha agonists to be tested &e dﬁ%sol ved in
DMSO in a concentration of 10 mM Thi sggt ock sol ution
is diluted in DVEM medi um (# 41965-039, 1nvitrogen)

Witi ¢the | exarpled, Ying hA@/eig%yEBﬁekéﬁwwﬁg%SR@& methyl, R4 = H,

| : . e
%m@@%\%pg&%ﬁégégm Bgd(# 2503 I'nvi t r ogen)

Broken lines indicate the point of attachment of the substituent.




streptomycin). Test substances are tested in 11

di fferent concentrations in the range from 10 pMto
100 pM More potent conpoundi are tested in
concentration ranges froml éMto 10 pM or between
10 r‘\)/c‘l and—tpv-—Thgredium-of—t-he—PPARat-php—+eperter
celltinel.seeded on day 1 is 22 conpletely renoved by
aspiration, and the test substlances dj ed in nmedium
ar e irmediately,'&othe gells. 1 iTytion. and :
addgi tion jof the \substances ig carri R robot
(Bgckman |[FX). The final volung of the test substances

di ljuted 1jn nediumis 100 pl per welrT of 6 well
mdgrotiiter 5 pl @ DVBO goncent ew_@u—&he
.asgay. i.s Jless than-AO. 1% v/v. iin order. . .3\ Lavoi.d.
£
T

t 5, .
+
ets—ef—the—soehvent—Each plate-was— |

cytietoxie—effe ;
char ged Nth as dard PPARal|pha agoni st, whi ch was
Iikevvi!”se'dilute@—} ~different concen jons, in
order to [denonst e the fungtioning @- assay in
ea¢h—ndHvi-dual—plate—TFhe- re 10
-1 ngubatedq in an bgtor at 37C and 5% @O2\f or 24 h.
Day 3 Thg PPARa reporter gells treatsg wth the
t egt—stubstances—are—renrpvediftrom-thei-netbatory—and—|
the mpdidmi s a@iﬁd of f. The cell s | ysed
by | pi pettji ng 50 of 'Bright @ o reage rom
Pr omega) i nto—each—wett—of——a—96—-wel—m-crotiter—plate:
After ingubatio . TQOM t enperat ure gn the dark for
10| mi Hut gs, the@-@lﬂj‘ter pl ates are @Mi n the
| um nometier  (Tr x from Wl lfac). The neasuring tine

f caop

fo cachTwett—o amcrotitet piatc -s—F——seec—2
Eval nati on The ﬂa from{he | um nonexer are
transferned i nt o—a/M cr.osoft Excel

D




file. Dose-effect plots and EC50 val ues of - PPAR
agoni sts are calculated 25 using the XL.Fit program

as specified by the manufacturer (IDBS).

In this

assay, the PPARal pha- EC50 val ues for the conpounds of
exanples 1 to 62 are in the2fPange from0.01 nMto >
10 nM 30 The results for the activity of sone
conpogpdsTof the fgouta —acgording—to—R(he—tnvention
arerH-stedintable | below 23 Tabhle | Exanple
No. EC?Q PPARal p 11.9 114.9 VI11. 7V 1.1 96 |X0. 13
A 0| 07 "™XVB1 XVi @l 84 XXI'13.3 XXXI X0.17 XLV90 It is
evident fromtabl™® | that the|conpounds ot the formula
I accq;(di ng to p;venti on|activate the PPARal pha
receptor, | thus @ Mng, for |exanpl ¢, a ogousl y
to gHnteally-used-fibrates a lowering of the
triglyfer de copceptgation in the org (see, for
exanple, P.-Ch. hérd et all,: PPAR tabolic
Di sease ahd At herodcl erosis, Pharnacol ogi€al
Reseal%h, Vol . 44,_.No..- 5, 345452, 2001; S —Kersten et
al .| |l es of PPARs ‘ .
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in health and di sease,
421-4; 1. Pineda.1l0 et al.
proliferator-activated receptors:

NATURE,

VOL 405, 25 MAY 2000,

Per oxi sone

fromtranscriptional

control to clinical practice,_, Curr Opin Lipidol 12:
2001, 245-254). Deterninatioﬁ of EC50 val ues of PPAR
ago tsts—in the cellular PPA gama assay 15 Pri.nci nI e
A trdﬁ%lent transfd&tion systemis enpl oy&d-to -
determine| the cellular PPARgamma acti vi of . PPAR
agoni gfs. se of a %gijTE{ferase
repprter GAL4- TK) of a
PPARgamma
(pcDNA3-Q ). Botthr ptasmds are
transi_ent uman enbryqgni c ki dney
cel SXX(H S3={( then expresdionlin these .
cells of the fusion proteln GAL4 humanPPARgarmmalLBD
whi eh—bi-nds—te fha GAL4 hlndlrn sites of 25 the
reporter plasn1o Ln the presence of a
PPARgaXma; act i v the lactivat ed{ffj{;}{m protein
GAL4-hunmnPPARgauu; B induce< expr essi-on of the
luci.ferase reporter gene, whig¢h can be detected in the
forimof & chenilunin cence gignal after addition of
a luctflerjase su ~As a differengeJLL?E1the
stably trlansfected PPARaIpha neporter céll™Tine, in
the cel lul ar Pax Jame assay |[the two conponents
(I uciferase rep N, pl asmi ¢ and PPAR%kZ:E
expressi gn pl as are transijently transfeg¢ted into
HEK cel | s because stable and pernanent e ession of
t hg PP/—\ngllllu F' uston—protetrnas—cytotoxi-e:
Cbnsbg tfi on of $-he plasm ds 10 The Iucti;tz
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vector pG.3basic from Pronmega. The reporter plasmd is

prepared by

cloning five binding sites of the yeast

transcription factor GAL4 (each binding site with the

sequence 5' - CTCGGAGGACAGTACTCCG 3'),

15 together with

a 160 by-1ong thynidine ki nasé pronoter section
(Genbank Accession # AF027128) 5'-upstreaminto
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a m ni nmal

- HEK cel | s.

endot oxi n cont ent,
25 Assay procedure

before transfection into
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mn. The cells are then taken up in 15 nm of DMVEM (#
41965-039, Invitrogen) which is mxed with 10% FCS (#
16000- 044, Invitrogen), 1% 30 penicillin-streptomycin
sol ution (#15140-122, Invitrqgen) and 2 nM

L- gl utam ne (#25030-024, |nvit¥ogen). After the cell
suspensi on _has _been counted in a cell counter, the
suspegsion is dilut®8d to 250 OpO cells/m .R&S5 ni of

t hi g celT7suspension age T xedwth _

for ong rncrotMute 200 pi of th
are|seeded i n each Il of-a 96 35 wel |
pl atre—wtH—a—ctear—ptastic—base (#3610,
Costarlz. The pldtes §§e i ncubjpted in a
i ncyibalt! Nand 5%.C02 for 24 h.
agoni sts to. be..t est®&d are dissjolved . in D

congentrationof —10—nM—Fhis—steck—setutd

di | gt ﬂ n DVEM 1965 039, i nvitrogep whi-ch i s
mi xéd W th 2% U @ H(#12039.012, Biogepga), 1%
penicillin 5 streptdnmycr-n sol U[[I on (#151%0 122,

| nviftrogen) and 2 Oi\[ L- gl utam e (#250307 024
Invitnogen). Te st}ginces re tested(i N[ a total of
11 diffel ent congentrati.ons ijn the ran e rom 10 pM

to oO—pM—More-—poetent—conpounds.-are tedted in

cong E&r ation ranges fnom 1 pMto 10 p medi um of
the| H ells tr ected and |seeded onday 1 is 10
conpletely renoved by aspiratijon, and tha’test

substances dil uked in nediumiare i nmedi at el y added to
the{ cell s| The @iﬁ% and addi tion of

substances is c NMut by g robot (Beckrman FX). The

fi nal-—vol ime_of _t t est substances. diluted in nmedium
is 109Ylpl per wel oy 3 96 welll mcroti late.
Each platg s E . \Mth a dtandard PMgoni st
whi Bh—s 1: !||/a\lu Se-diluted iln 11 different

concentragi ons, $Er to dgnonstrate the .
funct¥™hi hg of t sSay in edgch indivi @ pl ate. The

assay plates are
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LXI 'ril O
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The compounds of the formula | according to the invention can be obtained
in accordance with the reaction scheme below:
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i ncubated in an incubator at 37C and 5% CO2 for 48 h.
Day 4 20 After renoval of the nmedium by aspiration, 50
pl of Dual -G oTM reagent = (Dual -d oTM Luci f erase Assay
System Pronega) are added to each well in accordance
with the nanufacturer's instrictions in order to lyze
the cells and provide the substrate for the firefly

| uci ferase (Photinus pyralis) formed in the cells.
After incubation at roomtenperatxu»ge [ e dagk-sf or

chem |
instru
Wl | ac) “THén 50 % of . t he DuaI-GIoTM Stop & do
reagent (Ppual-do i ferase ?y System Pronega)
~is added to each weN_=% order to s

of the firefly lucif [ase and provide the substrate
for the Renilla | BT ’r’ se 30 expressed by the
reference plasm d pRL- CM/ After |ncubat| on at room

range from 50 'hMto >10Q pMO\Nere %Kpfbasur ed for
PPAR agoni sts descri bed in this application. The
exanpl es given in Table Il serve to ill ustrate- t he

i nvention, but wt H;?litlc\ : & it.
. =3 |
R1-NCO Y XS S —OH

Linescence~TsgEas w-ed,n n Eng
measuring time/well | sec ilux from

10 i n@!‘”@%o‘t’heﬁauzssﬂ y luciflerdse- qe i at edinyl acetate
nj
nt

op the activity.

tenperature th &?kfor afurther

cheni | um @ce di te t he KCLHL)

I S ag@ion,) ur sec wel [ in the neasurl ng%
instrunent. 35 Eval at| on T rude data fromthe ©

| um noneter aré@ transferre o a Mcrosoft £&xcel

file. The firefly/Renilla Iuctferase activity ratio is
determi ned for each neasurenent derived from one well
of the mcrotiter pl ate The dose-effect 27 plots and
EC50 val ues of PP

AR @& sﬁjare crdgul ated fromthe
rati d@‘%’?smt Ctif s epec filed @ th %Rs
nmanuf act ur er PPAhga cs50-val s hé%

t
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ar . Is) .

R1R2N-COCI ©
Coor Jd

R1C0OCI

The compound of the formula A in which n'= 0-2 and dibutyltin oxide are

‘heated in toluene under reflux on a water separator. After addition of

cesium fluoride and dimethyliormamide, the mixture is reacted with a
compound of the formula B in which R4 and R5 are as defined above and
in which x = 1-4, to give a compound of the formula C in which Y, R4 and
R5 are as defined above.

By stirring with Candida antarctica lipase B in vinyl acetate at room
temperature, the compound of the formula C is converted into the
enantiomerically pure product of the formula D. The corresponding other
enantiomer is removed chromatographically, by known methods.

The compound of formula C or D is deprotonated with sodium hydride in
dimethylformamide or tetrahydrofuran and reacted at room temperature
with an alkenyl bromide of the formula E in which m = 0-2 to give the
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racemic (starting with C) or enantiomerically pure (starting with D)
compound of the formula F.

The respective racemic or enantiomericélly pure compound of the formula
F is reacted with sodium periodate and osmium tetroxide in diethyl ether at
- 0°C to give the racemic or enantiomerically pure aldehyde of the formula G.

The compound of the formula G is reacted at room temperature with
primary amines R3-NH2 in which R3 is as defined above with addition of
sodium borohydride in methanol. The ester is cleaved by reacting the
substance in a tertiary alcohol (for example tert-butanol) with potassium
hydroxide, to give the racemic or enantiomerically pure compound of the
formula H in which X is as defined above.

The compound of the formula H is reacted with isocyanates R1-NCO or
carbamoyl chlorides R1R2N-COCI or carbonyl! chlorides R1-COCI in which
R1 and R2 are as defined above, to give racemic or enantiomerically pure
urea derivatives or carboxamides of the formula J in which R, R3, R, X
and Y are as defined above, by stirring both starting materials in an aprotic
solvent (for example dimethylformamide) at room temperature in the
presence of a base (for example pyridine} for a number of hours.

Further compounds of the formula | can be prepared analogously or by
known processes.
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The experimental procedures for preparing the examples mentioned above
are described below:

Examples |-XIV were prepared and tested in enantiomerically pure form.

. Example | .

Br
Q CsF/Bu2SnQO /O\ CAL-B/vinyl acetate
o+
Q
0 o 1.3-cis g@
O
~ 0

,[ l Allyl bromide | ]
0 o Nar \/\O o NalO4/0s04
o o

G o '

- -~

1. Propylamine, /Q
N BH4 N
ﬁ/\ a \/\O o
2. KOH G
O
O a4\
> o o
e} o]

o

10 Methyl 2-(cis-3-hydroxycyclohexyloxymethyl)-6-methylbenzoate

Oy O~ 0sOn_
. Bu,Sn0, CsF /O\
o) o]

cis/ racemate

8.7 g of 1,3-cyclohexanediol and 12 g of dibutyltin oxide are dissolved in
15 600 ml of toluene and heated to the boil under reflux on a water separator.
- " During the reaction, the reaction volume is reduced to half the original
volume. After 4 hours, the reaction mixture is cooled to room temperature
and 300 ml of dimethylformamide, 9.0 g of methyl 2-bromomethyi-6-
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methylbenzoate and 9.4 g of cesium fluoride are added. The mixture is
stirred at room temperature for 12 hours. The reaction mixture is diluted by
addition of ethyl acetate and washed with saturated sodium chloride
solution. The organic phase is dried over magnesium sulfate, the solvent is
reduced under reduced pressure and the residue is purified by flash

. chromatography .on silica gel (n-heptane/ethyl acetate = 50:1 — 1:2). This
gives 6g of methyl 2-(cis-3-hydroxycyclohexyloxymethyl)-6-methyl-
benzoate as an oil..C16H2204 (278.35), MS(ESH): 279 (M+H+).

Methyi 2-((1R,38)-3-hydroxycyclohexyloxymethyl)-6-methylbenzoate

O O Og O
Sl — £ gy
cis/racemate

13.1g of methyl cis-2-(3-hydroxycyclohexyloxymethyl)-6-methylbenzoate
are dissolved in 100 mi of vinyl acetate and 1.6 g of Candida antartika
lipase B are added. After eight hours of stirring at room temperature, the
enzyme is filtered off and the solvent is removed under reduced pressure.
The residue is purified by flash chromatography on silica gel
(n-heptane/ethyl acetate = 10:1 — ethyl acetate). This gives 4.3 g of methyl
2-((1R,38)-3-hydroxycyclohexyloxymethyl)-6-methylbenzoate as a
colorless oil. C16H2204 (278.35), MS(ESI): 279 (M+H+), ee=99%
(Chiralpak AD/2 250x4.6; n-heptane:ethanol:methanol = 25:1:0.5 + 0.1%
trifluoroacetic acid, Rt = 8.9 min)

Methyl 2-((1R,38)-3-allyloxycyciohexyloxymethyl)-6-methylbenzoate

O O : 0O o
Ally] bromide, NaH -
o 0 EE— 0

43g of methyl 2-((1R,3S)-3-hydroxycyclohexyloxymethyl)-6-methyl-
benzoate are dissolved in 40 mi of dimethylformamide and 1.3 g of sodium
hydride (60% strength suspension in paraffin oif) are added. After 40
minutes of stirring, 4mi of allyl bromide, dissolved in 20ml of
tetrahydrofuran, are added. After 3 hours, 300 mi of ethyl acetate are
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added and the mixture is washed three times with saturated sodium
chloride solution. The combined organic phases are dried over sodium
sulfate and the solvents are then removed under reduced pressure. The
resulting residue is purified on silica gel using the mobile phase n-
heptane:ethyl acetate = 50:1 — 5:1. This gives 2.1 g of methyl 2-((1 R,SS)-

_-3-allyloxycyclohexyloxymethyl)-6-methylbenzoate as a  yellow oil.
C19H2604 (318.42), MS(ESI): 319 (M+H+).

Methyl 2-methyl-6-[(1R,38)-3-(2-oxoethoxy)cyclohexyloxymethyilbenzoate

05O OO
g O/\é/ NalO4/0s04 Oz~ o O/é/

1.0g of methyl 2-((1R,3S)-3-allyloxycyclohexyloxymethyl)-6-methyl-
benzoate is dissolved in 30 mi of diethyl ether, and 2.0 g of sodium
periodate, dissolved in 30 mi of water, are added. At 0°C, 2 ml of a solution
of 2.5% by weight of osmium tetroxide and tert-butanol are added. The
reaction mixture is stirred vigorously for three hours. The mixture is then
cooled to 0°C, and 50 m! of a saturated sodium thiosulfate solution are
added. The organic phase is removed. The aqueous phase is extracted
three times with in each case 20 ml of diethyl ether. The combined organic
phases are dried over magnesium sulfate and the solvent is then removed
under reduced pressure. This gives 1.0 g of methyl 2-methyl-6-{(1R,3S)-3-
(2-oxoethoxy)cyciohexyloxymethyljbenzoate as a yellow oil C18H2405
(320.39), MS(ESI): 321 (M+H+), Rf = 023 (n-heptane:ethyl acetate = 1:1).

2-Methyl-6-{(1R,3S)-3-[2-(3-phenylpropylamino)ethoxy]cyclohexyloxy-
methyl}benzoic acid

LA

N\/\‘O

\
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200mg of methyl 2-methyl-6-[(1R,3S)-3-(2-oxoethoxy)cyclohexyloxy-
methyljbenzoate and 90 ! of 3-phenylpropylamine are dissolved in 5 mi of
methanol. 300 mg of 4 A molecular sieve, which had been dried by heating,
are added, and the mixture is stirred at room temperature for two hours.
25 mg of sodium borohydride are then added to the reaction mixture. After

.30 minutes, 50 ml of ethyl acetate are added and the molecular sieve is

removed from the mixture by filtration through celite. The filtrate is
concentrated under reduced pressure, the residue is dissolved in 5 ml of
tert-butanol and 0.5 ml of 10 N potassium hydroxide solution are added.
The mixture is refluxed for 1 day. After addition of 2 mi of water, the organic
phase is removed and the aqueous phase is extracted three times with in
each case 20 ml of ethyl acetate. The combined organic phases are dried
over magnesium sulfate and the solvents are then removed under reduced
pressure. This gives 160mg of 2-methyl-6-{(1R,3S)-3-[2-(3-phenyl-
propylamino)ethoxy]cyclohexyloxymethyllbenzoic acid as a yellow oil
C26H25N04 (425.57), MS(ESI): 426 (M+H+).

2-{(1R,38)-3-[2-(1-[3-Phenylpropyl]-3-phenylureido)ethoxy]cyclohexyl-
oxymethyl}-6-methylbenzoic acid

BOL QH °
N
\,/’\ /\& N \/\0

o
160 mg of 2-methyl-6-{(1R,3S8)-3-[2-(3-phenylpropylamino)ethoxy]cyclo-
hexyloxymethyllbenzoic acid are dissolved in 2 ml of dimethylformamide,
and 0.1 ml of phenyl isocyanate is added. After 30 minutes, the reaction
mixture is purified by RP-HPLC. This gives 54 mg of 2-{(1R,3S8)-3-[2-(1-[3-
phenylpropyl]-3-phenylureido)ethoxylcyclohexyloxymethyl}-6-methyl-
benzoic acid as a white lyophilizate. C33H40N205 (544.70), MS(ESI): 545
(M+H+). |

Example Il

Analogously to Example 1, methyl 2-methyl-6-[(1R,3S)-3-(2-oxoethoxy)-



1, M 6_H NLVII FI \ NLVIII NF LIXH NLXF
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according to the invention can be obtained in
accordance with the reaction schenme bel ow. 34
(CH)N-OH (CH )n-OH A CsFIBuaBnO R4 O Br--(CH2)rn B

cyclohexyloxymethyllbenzoate, 2-(4-chiorophenyl)ethylamine and phenyt
isocyanate gave 2-{(1R,38)-3-[2-(1-[2-(4-chlorophenyl)ethyl]-3-phenyl-
- ureido)ethoxy]cyclohexyloxymethyl}-6-methyibenzoic acid.

cl Chiral

Q/NTN\/\O/O\)g%

C32H37CIN205 (565.11), MS(ESI): 565 (M+H-+).

Example Il

Analogously to Example |, methyl 2-methyl-6-[(1R,3S)-3-(2-oxoethoxy)-
10  cyclohexyloxymethyl]benzoate, 3-methylbenzylamine  and phenyl

isocyanate gave  2-{(1R,3S)-3-[2-(1-(3-methylbenzyl)-3-phenylureido)-

ethoxy]cycIohexy!oxymethyl}—s—methylbeﬁzoic acid.

3 Chiral

' 0 OH )
H ?
T N\[rN\/\O/Q\O CHa
I: l : .

C32 H38 N2 05 (530.66), MS(ESI): 531.

15 Example IV

Analogously to Example 1, methyl 2-methyi-6-[(1R,3S)-3-(2-oxoethoxy)-

cyclohexyloxymethyllbenzoate, = 4-methylbenzylamine and  phenyl

isocyanate gave  2-{(1R,3S)-3-[2-(1-(4-methyibenzyl)-3-phenylureido)-
20  ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid.
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Chiral

o Q%r

- C32 H38 N2 05 {(530.66), MS(ESI): 531.

Example V

9 Analogously to Example 1, methyl 2-methyl-6-[(1R,3S)-3-(2-oxoethoxy)-
cyclohexyloxymethyllbenzoate, pyridin-4-ylmethylamine and  phenyl
isocyanate gave 2-{(1R,3S)-3-[2-(1-pyridin-4-ylmethyl-3-phenylureido)-
ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid.

m“&ﬁ%r

C30 H35 N3 05 (517.62}, MS(ESI): 518.

Chiral

10

Example Vi
Analogously to Example |, methy! 2-methyl-6-[(1R,3S)-3-(2-oxoethoxy)-
15  cyclohexyloxymethyllbenzoate, 3-morpholin-4-ylpropylamine and phenyl

isocyanate gave  2-{(1R,3S)-3-[2-(1-(3-morpholin-4-yipropyl)-3-phenyl-
ureido)ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid.

O Chiral
@QT”WO/O\O

C31 H43 N3 06 (553.70), MS(ESI): 554.
20
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Example Vill

Analogously to Example I, methyl 2-methyl-6-[(1R,35)-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 2,2-dimethylpropylamine and
phenyl isocyanate gave  2-((1R,3S)-3-{2-[1-(2;2-dimethylpropyl)-3-
phenylureidolethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.

Chlral

S HCF\CH
@N N\/\OO r\é,CH

C29H40N205 (496.65), MS(ES!): 497.

Example IX

Analogously to Example |, methyl 2-methyl-6-[(1R,3S)-3-(2-oxoethoxy)-
cyclohexyloxymethyllbenzoate, heptylamine and phenyl isocyanate gave 2-
{(1R,35)-3-[2-(1-heptyl-3-phenylureido)ethoxy]cyclohexyloxymethyl}-6- |
meth'ylbenzoic acid. |

A002609939
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The conpound of the fornula Gis reacted at room
tenperature with primary amnes R3-NH2 in which R3 is
as defined above with addition of 10 sodi um
borohydride in methanol. The ester is cleaved by
reacting the substance in a4B8ertiary alcohol (for
exanpl e tert-butanol) w th potassium hydroxide, to
The. formuia 1 mouni ch X i s KOTAer | ned above 15 The
t he ormul a n® whi c IS [ .
compound of the formula His reacted with isocyanates
R1- NCO or banoyl &Rloaiigi ngZgéOOOI or gagbongl
g an are as define
' cHggtlonerlcally pure urea
" sthe fornmula J in which
defi ned above, by stirring.
both starting materials in an aprotic 20 sol vent (fgr
ex oom tenperature in the
pr ?s?;’mﬂzfmglp%%igq:(? r@g%}%i pyridine) for a nunber
of hours. Further conpounds of the formula | can be
prepared anal ogously or by known processes. 25 36 The
efemprerX al procedures for preparing the exanples
menti oned above are described bel ow Exanples i-XV
were prepared and tested in enantionerically pure
f MOpgbu%lyaﬂqnl Example 10 methyl 2-methyl-6-{(1R,3S)-3-(2-oxoethoxy)-

Ve DBt BB YR RSB G - TS ey
AT IS R e T
ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid.

above jve ra

Chiral

- N\,\OQ %r

C31H42N205 (522.69), MS{ESI): 523.

Example Xl

Analogously to Example |, methyl 2-methyl-6-[(1R,3S)-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 4-methylbenzylamine and ethyl
isocyanate gave 2-((1R,3S)-3-{2-[3-ethy!-1-(4-methylbenzyl)ureido]ethoxy}-
cyciohexyloxymethyl)-6-methyl benzoic acid.

Chiral
H, C ‘/g
HN N\/\O %CH

C28H38N205 (482.63), MS(ESI): 483,
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15 600 mM of toluene and heated to the boil under _
reflux on a water separator. During the reaction, the
reaction volunme is reduced to half the original
vol unme. After 4 hours, the reaction mxture is cool ed
to roomtenperature and 30044 of di net hyl f or mami de,
g of methyl .2-brononethyl-6 37 nethyl benzoate and
9E4(ag!l®|9)é|é5| um fluoride are added. The mixture is
stirred at roomtenperature for 12 hours. The reaction
mxture is diluted addi tion of ethyl acetate and

Qkisth %aEmrap@d ls dagtwh enmethydé- [(H%J?»@t)ﬁoﬁ%-omeéhoxy)—
c?aahéwagﬁﬁeﬂhw]@@th@vm diRgIDeaIHAMAE bR Ebutw h§ocyanate

S Gevan-t IR AS I BB (e ﬂaﬁ%&?@ eidale Ph&ﬁYEVF'PE%XY"

- gekyiheithdpt-anstheibbiroie@eidat e = 50: 1. 4 1:2).. .This.

gives 6 g of nmethyl

2- (ci s-3-hydroxycycl ohexyl oxynet hyl ) - 6- et hyl -

ben te as an 0|I C16H2204 (278 35), MS(ESI): 279
ﬁa.c)a 32 ((1 Chiral

R 3S) - hyd ohexy net hyl ) - 6- met hyl benzoat e
13.1 g th ,@

ci s-2- "ﬁydfh¥yc cl@he oxyhethyl) 6- met hyl benzoat e
15 are di@solved in 100 of vinyl acetate and 1.6 ¢
of Candida antartika |ipase B are added. After eight
hoﬁ@W"b’&Q&@ﬂﬂ@%NS(&@Mﬁ‘é‘nperature the enzyme is
filtered off and the solvent is renoved under reduced
pressure. The residue is purified by flash

c phy on silica gel (n-heptane/ethyl acetate
:E%gﬁﬁhgggﬂethyl acetate). This gives 4.3 g of nethyl
20 2-((1

RA%§]dg%u§Wdrt@XE£é/rﬁP@h¢x¥ﬁé%ﬁ ﬁétrh)étﬁyl B[R Bﬁ&%e &g%eghoxy)-

colorl es ‘%”78 35 :
"ﬂﬁl V/ﬁ e{r@%ﬁ(‘al péﬂ“@\ E" and cyclohexyl
ntémepéﬁﬁte et hgmé FTEQh(QmRB% -2R-13- Byrﬁohe@l-ll-fﬁﬂ meth !benzyl)-
h
L%%i&%ﬁgq%ﬁ% f&}%&gﬁ%}ﬁ'yfﬂy ?/l%%r{hw)?%go F'f/g{c I benzoat e

4.3 g of methyl 2-((1
R, 3S) - 3- hydroxg; cl ohexyl oxy, thyl) 6- met hyl - 30
benz @ Qol ved in 4 M@ of " di net hyl f or mami de

and H 0. OH
v HN N\/\O /\é

C32H44N205 (536.72), MS(ESI): 537.

Example XIV

Analogously to Example {, methyl 2-methyl-6-[(1R,38)-3-(2-oxoethoxy)-
cyclohexyloxymethyllbenzoate, propylamine and pheny! isocyanate gave
2-methyl-6-{(1R,3S5)-3-[2-(3-phenyl-1-propylureido)ethoxy]cyclohexyloxy-
methyl}benzoic acid.
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(el GathaBe0s PRI ENR, ISCESL), S (.

ohexyl oxym et hyl] benzoate 10 /\ Nai 04/ 0oso4 0~~00 1.0
g of methyl 2-((1

al y yne
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vvater are added. At 0C, 2 nl of a solution of 2.5%
giht of osmumtetroxide and tert-butanol are
a 6@6"9?%&’ reaction mxture is stirred vigorously for
three hours. The m xture is then cool ed to 0C, and 50

tur e di um t.hi o ol
a8lesBuRl rearrie JuiateniE iyl Zirteth it i a B et
Id sycé&hemjdn?mélﬁyllﬁwmeatei nmesyclohdxylammac h ands e2-ethlyipbienyl
t her e co
e R e G e T S i
ﬁﬂé@hw@wmetbvib@s"ne@ylbngmm@s 1.0 g of methyl
2-nmethyl -6-[(1 R 39)-3-
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oil C1 12405 (320.39), MS(ESI): 321 (M+H+), Rf =
023 (n-keéptane: ethy! acetate = 1:1).
o

0.0
O/N\/\O /—w&
cis/racemate

C31H42N205 (522.69), MS(ESI): 523 (M+H+).

Example XVI

Analogously to Example |1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, cyclohexylamine and 3-fluoro-
phenylisocyanate gave 2-(cis-3-{2-{1-cyclohexyl-3-(3-fluorophenyl}-
ureidojethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.




10

15

25 2-Methyl -6-{(1

R, 3S) - 3-[ 2- ( 3- phenyl pr opyl am no) et hoxy] cycl ohexyl oxy-
nmet hyl ) benzoi ¢ acid oho 30 39 200 ng of nethyl
2-methyl-6-[(1 R, 3S)-3-(2-o0xget hoxy)cycl ohexyl oxy-
net hyl ] benzoate and 90 p.| off63-phenyl propyl ami ne are
dissolved in 5 mM of nethanol. 300 ng of 4 A

nol ecul ag 'é:ve, whi ch had been dried by heating, are
added, a he m xture is stirred at roomtenperature
for two hdurs. 5 25 ng of sodi um borohydride are then

i on ure. After 30 mnutes, .50

added %zixf‘he r eg
m of _ethyl ace are jdded and the nol ecul ar sieve
is v\eﬂ_\ﬂro t T e by filtration through
cel N e' Theidlidcemate i oncentrated under reduced

pressure, the residue is dissolved.in 5 m of- .. .

t er@30HBOFRROBNG26.66 ) MSENY: dppaiassium hydr oxi d
solution are added. 1)3Mrh£ m'qxtur(emi S |)efl uxed for 1
day_ After addition of 2 ml of water, the organic
phase is renoved and the aqueous phase is extracted
t:']??’?é“["ier?é‘é"thh in each case 20 ml of ethyl acetate.
The conbi ned organi ¢ phases are dried over magnesi um

syl fate apnd the solvents are then remgved unde )
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P | ot S AT PRl a8y Rl
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ycl ohexyl - oxymet hyl } - 6- net hyl benzoic acid 20 160 ny
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C28HA4N205 (488.67), MS(ESI): 489 (M+H+).

 Example XVIIii

Analogously to Example |, racemic methyl 2-methyl-6-[cis-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, cyclohexylmethylamine and
2-methyl phenyl isocyanate gave 2-{cis-3-[2-(1-cyclohexylmethyl-3-0-
tolylureido)ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid.

O. N 0.0

. L

E ~"g o) :
-cis/racemate :

C32H44N205 (536.72), MS(ESI): 537 (M+H+),



25 and 0.1 m of phenyl isocyanate is added. After 30
m nutes, the reaction mxture is purified by RP-HPLC
This gives 54 ng of 2-{(1 R 3S)-3-[2-(1-]3-
phenyl propyl ] - 3- phenyl ur ei do) et hoxy] cycl ohexyl oxynet hy
| }-6-nmethyl- benzoic acid ast7a white |yophilizate.
C33H40N205 (544.70), MS(ESI): 545 (MtH+). 30 Exanpl e
Il Anal ogously to Exanple I, nmethyl 2-methyl-6-[(1
I%%% % [?xoxoet hoxy) 40 cycl ohexyl oxynet hyl ] benzoat e,
3 orophenyl ) et hyl am ne and phenyl isocyanate
gave 2-{(1

&Jil@’(cg EXE%‘F“%H %b@ﬁﬁw ﬁ%mr% S f&hﬁ -oxoé‘thoxy)—

reldo eth oxy cyc exy oxyne

a&iﬂ Hexiopymefthibsnzomis mohm fyvlans'@s andk feforaphenyl-

écRinatd Id avénQL(@@@-‘{Q )[1109055?1@fwnétﬂ ISD(%tﬂuﬂrophenyl)ureldO]-

_ C?}gEﬂﬂéw?%ée&k% %B@ﬁz%‘g et %Q%&ﬂbenzw ani ne and

10

15

20

25

phenyl isocyanate gave 2- {(1 R 395)-3-[2-(1

- (3- nmethyldenzyl ) - 3- phenyl ur ei do) -

et hox cl ohexyl oxynet hyl } - 6- net hyl benzoi ¢ aci d.
Chi r al C32 H38 N2 05 (530.66), MS(ESI): 531. 15
Examal sv | V Apnal ogous! vy to Exanple 1, nethyl

cycl ghexyi

pheny| isocyanate jave 2-{(1

R, g% s met hyl benzyl ) - 3- phenyl urei do)- 20

et hoxy] cycf] exyl oxynet hyl } - 6- net hyl benzoi ¢ aci d.
C31H41FN205 (540.68), MS(ESI): 541 (M+H+).

Example XX

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1,3-dimethylbutylamine and
2-methyl phenyl isocyanate gave 2-(cis-3-{2-[1-((1R)/(1S5),3-dimethylbutyl)- -
3-o-tolylureidolethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.

\Yj cis/racemate

C31H44N205 (524.71), MS(ESI): 525 (M+H+).

Example XXI

Analogously to Exampie |, racemic methyl 2-methyl-6-[cis-3-(2-ox0-
ethoxy)cyclohexyloxymethyllbenzoate, 1,3-dimethylbutylamine and
3-fluorophenyl isocyanate gave (cis—3-{2-'[1—((18)l(1R),3-dimethyibutyi)-3-
(3-fluorophenyhureidolethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.




41 C32 H38 N2 05 (530.66), MS(ESI): 531. Exanple V 5
Anal ogously to Exanple 1, nethyl 2-nethyl-6-[(1

R, 3S) - 3- ( 2- oxoet hoxy) - cycl ohexyl oxymet hyl ] benzoat e,
pyridi n-4-yl met hyl am ne and phenyl isocyanate gave

2-{(1 48

R, 3S)-3-[2-(1-pyridin-4-yl met hyl - 3- phenyl ur ei do) -

et hoxy] cycl ohexyl oxynet hyl } - 6- met hyl benzoi ¢ acid. 10
C30 H35 N3 _Q5 (H17.62), MS(ESI): 518. Exanple VI

Anal ogous Exanple I, nethyl 2-nethyl-6-[(1

R, 3S) - 3-( et hoxy) 15

cycl ohexyl okymet hyl ] benzoat e,

3- nmor phdLi N4 yI prepyl am phenyl isocyanate gave
2-{(1 R 3b)- (13- rrorphI|n4y|propyI) 3- phenyl -
~ureid MQxy € é byl }-6-net hyl benzoic
acid 1 H43 N3 06 (5 3.7 ) I\/B(ESI) 554. 20 i 42

VI - Anal ogously t npl e 1, nethyl
2- et hyl - 6- [ (Cis/rRcgg)atg- (2 oxoet hoxy) -

cycl ohex&l o&@mt@v@%)?g%z(ggtl)eszgentﬂ am ne and phenyl

R 3S)-3-[2-(1-pentyl -3-phenyl ur ei do) et hoxy] cycl ohexyl o
xymet hyl }-6 met hyl benzoic acid. C29 H40 N2

s CRAIoR PSS U0 0 B VL el cgoust
oxoet hoxy) cycl ohexyl oxynet hyl ] benzoate, 2,2-d
| KRBiGoRERMY BEMgleanfhcemic methyl 2-methyl-8-[cis-3-(2-oxoethoxy)-
cyclohexyloxymethyllbenzoate, 1,3-dimethylbutylamine and butyl iso-
cyanate gave 2-(cis-3-{2-{3-butyl-1-((15)/(1R),3-dimethylbutyl)ureido}-
10  ethoxylcyclohexyloxymethyl)-6-methylbenzoic acid.

b

‘\.
oy Y’
(e ey
cis/racemate L\«//"

C28H46N205 (490.69), MS(ESI): 491 (M+H+).

19 Exampie XXIi

Analogously fo Example |, racemic methyl 2-methyl-6-[cis-3-(2-

oxoethoxy)cyclohexyloxymethyllbenzoate, 1-ethylpropylamine and

2-methylphenyl  isocyanate gave  2-(cis-3-{2-{1-(1-ethylpropyl)-3-o0-
20 tolylureidolethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.




10

15

phenyl isocyanate gave 2-((1R 3S)-3-{2-[1-(2;2-d
i met hyl propyl)-3- 15
phenyl ur ei do] et hoxy} cycl ohexyl oxynet hyl ) - 6- met hyl benzo
ic acid. FiI3CCH O .OHd Chiral ( CH HCH3 O
C29HAON205 (496.65), MS(ESI)49497. Exanple I X 20
Anal ogously to Exanple I, nethyl 2-nmethyl-6-[(1
R, 3S) - 3- xoet hoxy) - cycl ohexyl oxymnet hyl ] benzoat e,
hept yl affi nejand phenyl isocyanate gave 2- {(1
R, 3S) - 3- hept yl - 3- phenyl ur ei do) et hoxy] cycl ohexyl o
xynmet hyl } 46 mnet hyl benzoi
C31H4 ﬁ@%‘ (524 VS(
Anal ogokllsly to anpl e |
R, 3S)~3- (\2<0X0&t hexy)o cy¥t
cycl.ohexyl net.hyl am ne and yl. . isocyanate gave -
2-{(1 R;39) -cs/faeemateyc| ohexy| met hyl - 3- phenyl ur ei do) -
et ITB0H4NTI 053510 @8y WS (B} et hyl benzoi ¢ acid. C31
HA2N205 (522. 69), (ESI'): " 523. 10 Exanple Xl
Anal ogously to Exanple I, nethyl 2-nethyl-6-[(1
R, 3S) - 3- ( 2-

Example XXIV

acicgl. 25 A002609939 43
Ry 525. Exanple X 5

et hyl 2-nmethyl -6-[(1
ohexyl oxymet hyl ] benzoat e,

Analogously to Example 1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1-ethylpropylamine and 3-fluoro-
phenyl isocyanate gave 2-(cis-3-{2-[1-(1-ethylpropyl)-3-(3-fluorophenyl)-
ureidojethoxy}cyclohexyloxymethyl)-8-methylbenzoic acid.

e F

I

=

PO OUSY
N\/\ o O%
cis/racemate

- C29H39FN205 (6514.64), MS(ESI): 515 (M+H+),

Example XXV

Analogously to Example 1 racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyioxymethylloenzoate, 1-ethylpropylamine and butyl
isocyanate gave 2-(cis-3-{2-[3-butyl-1-(1-ethylpropyljureido]ethoxyl}cyclo-
hexyloxymethyl)-6-methylbenzoic acid.



10

16

15 oxoet hoxy) cycl ohexyl oxynet hyl | benzoat e,

4- met hyl benzyl am ne and et hyl isocyanate gave 2-((1

R, 3S)-3-{2-[ 3-et hyl - 1- (4- et hyl benzyl ) ur ei do] et hoxy} -
cycl ohexyl oxymet hyl ) - 6- net hyl _benzoi ¢ acid. H3 Chiral
H3C _J OCH I HNf N,.-Oj-~§DCI-I30C28H38N205 _
(482, 639\\ MS(ESI): 483. 20 44 Exanple Xl | Anal ogously

to Exanplie I, nmethyl 2-methyl-6-[(1

R, 3S) - 3- (‘\2\ oxoet hoxy) - cycl ohexyl oxynet hyl | benzoat e,

4- met h)él behzyl ami ne and butyl isocyanate 5 gave 2-((1

R, 3S) N[ 3- bu | -(4- | benzyl ) urei do] et hoxy}cy

cl ohéxyl oxymet - 6- rret hyl benzoi ¢ acid. H3C 51 CH3
Chira CH3 0 C30H42N205
(510.6), I\/S(ESI) 511. 1 mple Xl I Analogouslyto
Exanpl e t hyl (1 e
R 39) - 3- (2 oxoet oxyt)ge cycl ohexyl oxyrret hyI ] benzoate

> CRTeTeA 70 B8 PRI a0, et oy beney)) -

15 urei do] et hoxy}cycl ohexyl oxynet hyl ) - 6- net hyl benzoi ¢
aci d.

Example XXVI
Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyilbenzoate, 1-methylbutylamine and

2-methylphenyl isocyanate gave 2-methyl-6-(cis-3-{2-[1(-methylbutyl)-3-o0-
tolylureidolethoxy}cyclohexyloxymethyl)benzoic acid.

Os N 0.0
L
N0 0

cisfracemate

_ C30H42N205 (510.68), MS(ESI): 511 (M+H+).

Example XXVIi

Analogously to Example |, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1-methylbutylamine and 3-
fluorophenylisocyanate gave 2-(cis-3-{2-[3-(3-fluorophenyl)-1-(methylbutyl)-
ureidolethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.
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15

H3 Chiral 0,0H CH3 C32H44N205 (536.72), MS(ESI): 537.
Exanpl e XIV 20 Anal ogously to Exanple 1, nethyl
2-nmethyl -6-[ (1 R, 3S)-3-(2-oxoet hoxy) -
cycl ohexyl oxynet hyl | benzoat e, propyl am ne and phenyl
i socyanat e gave. 2-nethyl -6- (11
R, 3S)-3-[2-(3-phenyl -1 -pro
pyl ur ei do) et hogy] cycl ohexyl oxy- met hyl } benzoi c aci d.

5 (468,60), MS(ESI): 469. Exanples
XV-LXI | w prepared and tested as racem c conpounds

2-{ cifs- 3- [ 2-¢iskragarhateexyl - 3-"0-t ol yl ur ei do) et hoxy] -
cycl ehexyl oxymnet hyl } - 6- net hyl benzoi c aci d.
cis/racemate C31HA42N205 (522.69), MS(ESI): 523 ( MtH+).
15 ER8HB0ENADS 5td.64HUABYESD: BXB{M«€H+). racenic

met hyl 2-net hyl -6-[cis-3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl | benzoat e,

c h ,he and 3-fluoro- phenylisocyanate gave
2%?38?*3{;[' -cycl ohexyl - 3- (3-fl uorophenyl) -

Analogously to Example 1|, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 3-methylbenzylamine  and
2-methylphenyl isocyanate gave 2-methyl-6-(cis-3-{2-[1-(3-methylbenzy!)-3-
o-tolylureido]ethoxy}cyclohexyloxymethyl)benzoic acid.

cis/racemate

C33H40N205 (544.70), MS(ESI): 545 (M+H+).
544.2937

Example XXIX

‘Analogously to Example |, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate,  3-methylbenzylamine  and
3-fluorophenyl isocyanate gave 2-(cis-3-{2-[3-(3-fluorophenyl)-1-(3-methyl-
benzyl)ureido]ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.
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15

20 urei do] et hoxy}cycl ohexyl oxynet hyl ) - 6- net hyl benzoi c
acid. 46 C30H39FN205 (526.65), MS(ESI): 527 (MtH+).
Exanple XVII 5 Anal ogously to Exanple |, racemc

met hyl 2-nethyl -6-[cis-3-(2-
oxoethoxy)cyclohexyloxynethyﬁ?benzoate

cycl ohexyl am ne and butyl isocyanate gave
2-{cis-3-[2-(3butfyl - 1- cycl ohexyl ur ei do) et hoxy] cycl o-
hexyl oxymet 6- met hyl benzoic acid. oyNa N, -, -,

ci s/ racemat HA4N205 (488.67), MS(ESI): 489 (MtH+).
10 Exanple XVI{I1 Anal ogously to Exanple |, racemc

nmet hyl 2-gethwl -6-[cis<(2- 150.. .0
oxoet hoxy) cycl ohexyl :-thyl]b'nzoate,
cycl ohexyl ngt hy m pe apd 2- phenyl isocyanate

gave 2-{cifs-3>12- CL- cyCi oliexy
tolyl urei do) et hoxy] cycl ohexyl o : hyI } 6- rret hyI ben20|
c aci d. (536.72), MS(ESI):

537 (Mk 47 Bodiicemdtd Anal ogously to Exanple I,
race ' 2-nmet hyl - 6-[ ci s- 3- (2-oxoet hoxy)- 5

O e O AL Ay ™ o

2 (igszégA 2- [ | - cycl ohexyl met hyl - 3- (3-fl uor ophenyl ) urei
do] - et hoxy}cycl ohexyl oxynet hyl ) - 6- net hyi benzoi ¢ aci d.
LJ cis/racemate

Example XXX

Analogously to Example 1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 3-methylbenzylamine and butyl
isocyanate gave 2-(cis-3-{2-[3-butyl-1-(3-methylbenzyl)ureidojethoxy}cyclo-
hexyloxymethyl)-6-methylbenzoic acid.

&) N
T L
N0 o

cisfracemate

C30H42N205 (510.68), MS(ESI): 511 (M+H+).

Example XXXI

Analogously to Example 1, racemic methyl 2-methyl-6-{cis-3~(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 2,2-dimethylpropylamine and
2-methylphenylisocyanate gave. 2-(cis-3-{2-[1-(2,2-dimethylpropyl)-3-0-
tolylureido]ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.
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15

~(3-fluogophenyi. %%]Qé?hox }E:\y

C31 H41 FN205 (540.68), MS(ESI): 541 (MrH+). 10

Exanpl e XX Anal ogously to Exanple 1, raceni c nethyl
2-met hyl -6-[ci s-3-(2- oxoeth oxy)cycl ohexyl oxym
ethyl] benzoate, 1, 3-dinethyl butylam ne and 15

2- et hyl phenyl I socyanate g88e 2-(cis-3-{2-[1-((1
R/ (1 S),3-dinethylbutyl)-

3-o0-tolyl -Jo] et hoxy} cyci ohexyl oxynet hyl ) - 6- met hyi be
nzoic acid. cijs/racemate C31 H44N205 (524.71),

MS(ESI) : SAMHY) . 20 Exanpl e XXI Anal ogously to
Exanple I, dacem c nethyl 2-nethyl-6-[cis-3-(2-o0xo0-

te,

| uorophenyl isocyanate

et hoxy)©Oygl-Bhexyl o t hyl ] B2qz
1, 3-di met hyl but yl am na and 3-

gave (ci N3\',{/2"- R4A3- di met hyl butyl)-3 25

| .ohexyl oxynet hyl )-6-m . .
et hyi ic acid. 48 |1 ciskr mat e C30H41 FN205
(528.67), MS(ESbyacé&mftg MrH+) .~ 5 Exanpl e XXl |

Anal ogously to Exanple |, racem c net hyl

2- BOMAZNZQR (&1(}36624\68@“)0&% {M+H+).
cycl ohexyl oxynet hyl ] benzoat e, 1, 3-di net hyl butyl ami ne
and butyl iso- cyanate gave 2-(cis-3-{2-[3-butyl-1-((1

S)E'xﬁhyfi&)@(ﬂi met hyl butyl ) urei do] - 10
et hoxy} cycl o|!1exyl oxymnet hyl ) - 6- net hyl benzoic acid. 0 Y
N 0Y4

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 2,2-dimethylpropylamine and
butyl isocyanate gave 2-(cis-3-{2-[3-butyl-1-(2,2-dimethylpropyhureido]-
ethoxy}cyclohexyloxymethyi)-6-methylbenzoic acid.

j@\/\oﬁl %

cisfracemate
'C27H44N205 (476.66), MS(ESI): 477 (M+H+).
Example XXXIH

Analogously to Example |, racemic methyl 2-methyl-6-cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 3,3-dimethylbutylamine and

- 2-methyiphenylisocyanate gave  2-(cis-3-{2-[1-(3,3-dimethylbutyl)-3-o-

tolylureido]ethoxy}eyclohexyloxymethyl)-6-methylbenzoic acid.




}

’

ci's/racemate C28HAG6N205 (490.69), NMS(ESI): 491 (Mrh+)

2 W [XC (108t Byl pr Sy
ur ei‘doJ et hoxy} SSERERBRIA oxyne

10

15

15 Exanple XXI'lI1 Anal ogously to Exanple I, racemc

nmet hyl 2-net hyl -6-[cis-3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl ] benzoat e,

1- et hyi propyl am ne and 2-nmeg#yl phenyl isocyanate gave
2-(cis-3-{2-[1 -(1-ethyl propyl)-3-0- 20

tol yl ur ei do] oxy}cycl ohexyl oxymet hyl ) - 6- net hyl benzo
c acid. 49 10115 ci sl racemate C30H42N205 (510. 68)
M5(ESI): 51 npl e XXI'V Anal ogously to Exanple 1,
racem c nmet hyli 2-nmethyl-6-[cis-3-(2-

oxoet hoxydpcychNohexyl oxynet hyl phenaoat e,

1- et hyl propyl am ne 3 B-f | uor ot phenyl isocyanate

gav N

3-fl uorophenyl).- .
- 6- net hyl benzoi c

acid, /\ cislracempte C29H39FN205 (514.64), MS(ESI):
T AN 2 OB B I Rl GRS F S Bxarpl'e |
racem c net hyl. 2-nmet hyl -6-[ci s-3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl ] benzoat e,

%E?fgh.}s/ﬁlgr)??nl[\gmbﬂfy?n? butyl isocyanate gave

-(1- et hyl propyl ) urei do] et hoxy} cycl o-

hexsloyeneRt Y xarfplel raddriznbmyReifleth§06-{cis-3-(2-oxoethoxy)-
cyclohexyloxymethyllbenzoate, 3,3-dimethylbutylamine and 3-fluorophenyl-
isocyanate gave  2-(cis-3-{2-[1-(3,3-dimethylbutyl)-3-(3-fluoropheny!)-
ureidojethoxyl}cyclohexyloxymethyl)-6-methylbenzoic acid.

F

OQT,N | 0.0
><\/N\/\OQO’\5/
cis/racemate |
. C30H41FN205 (528.67), MS(ESI): 529 (M+H+).

Example XXXV

V'Analogously to Example [, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexytoxymethyllbenzoate, pentylamine and 2-methylphenyl

| isocyanate gave 2-methyl-6-{cis-3-[2-(1-penty}-3-o-tolylureido)ethoxy]cyclo-

hexyloxymethyl}benzoic acid.
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cislracemate C27H44N205 (476.66), MS(ESI): 477 (MrH+).
Exanple XXVI | OMN 5 Anal ogously to Exanple I, racemc
nmet hyl 2-nethyl -6-[cis-3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl ] benzoat e,
1-nethy|buty|an1ne and 2-ne | phenyl isocyanate gave
2-nmet hyl -6 CIS 3-{2-[1(-nmet hyl butyl)-3-0-

tol yl urei =thoxy}cyc|ohexyloxynEthyI) benzoi ¢ aci d.
0Y --_Y -% <O,/ Ocis/racemate 10 C30H42N205

(510. 68), NB( ESI): 511 (MH—H) Exanpl e XXVI'1 15
Anal og to 0 |

2- et hyl -

-3-{2-[3-(3-f|uorop. butyl ) -

] et hoxytisfratemnatey | oxyrret hyI ) - 6- met hyI benzoic
acid. 5 10 cislracemate C33HA0N205 (544.70), MS(ESI):
545 (MrH+). 544.2937 15 cislracemate 51

C30H42N205 (510.68), MS(ESI): 511 (M+H+).

Example XXXVI
Analogously to Example 1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxyjcyclohexyloxymethyllbenzoate, heptylamine and 2-methyiphenyl

isocyanate gave 2-{cis-3-[2-(1-heptyl-3-o-tolylureido)ethoxy]cyclohexyloxy-
methyl}-6-methylbenzoic acid.

B
O

cisfracemate

O

C32H46N205 (538.73), MS(ESI): 539 (M+H+).

Example XXXV

Analogously to Example |, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, heptylamine and 3-flucrophenyl
isocyanate gave 2-(cis-3-{2-[3-(3-fluorophenyl)-1-heptylureidojethoxylcyclo-
hexyloxymethyl)-6-methylbenzoic acid. |
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C29H39FN205 (514.64), MS(ESI): 515 (MrH+). Exanple

XXVI 1l Anal ogously to Exanple |, racen c nethyl

2-met hyl -6-[ ci s- 3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl ] benzoat e,
3-nethy|benzy|an1ne and 2-nBBhyl phenyl isocyanate
gave 2- nethyl gcis 3-{2-[1-(3-net hyl benzyl) - 3-

o-tol ylurei hoxy} cycl ohexyl oxynet hyl ) benzoi ¢ aci d.
Exanpl e XXI nal ogously to Exanple I, racenic nethyl
2-nmet hyl -6-[q1 s-3-(2-

oxoet hoxy).cygl ohexyloxynet iyl ] benzoat e,

3- et hyl befjzyl am d 3- fNuor ophenyl isocyanate
gave 2-(ci$h3-42- 3 3 yl)-1-(3-nmethyl -
benzyl ) urjei do] et'hoxy} cycl ohg oxymet hyl ) - 6- net hyl benz
oi ¢ aci. g 52 C32H37FN205 (548-%66), MS(ESI):  549. . .
(MHE) 1 548. 2687 Exanpl e XXX 5 Analogously to Exanpl e
I, rag€m c nethyl 2-nethyl-6-(cis-3-(2-

oxoet oxy)cycl@ﬁ@%?ﬁﬁﬁ?hethyl]benzoate

3- hyl benzyl am ne and butyl isocyanate gave
2-(cis-3-{2-[3-butyl-1-(3-met hyl benzyl ) urei do] et hoxy}c
ycl 63 1hihBANBO I eB43.17D), OVISLESY). BaBZM-eHaLi d 10
C30H42N205 (510.68), MS(ESI): 511 (MrH+). Exanple XXX
15 Analogously to Exanple 1, racemc nethyl

2- met hyl - cis-3-(2-

oﬁB@ﬂHﬁﬁ Mlliohexy! oxynet hyl ] benzoat e,

2, 2- dlnethylpropylan1ne and 2- nethylphenylisocyanate

gﬁ\r/]gl_og%hgﬁrl {E:Zxa[rnplgz F dre{cré%"tngyl re?hp)(l )2 methyl-6 [cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, heptylamine and 4-fluorophenyl
isocyanate gave 2-(cis-3-{2-[3-(4-fluorophenyl)-1-heptylureidolethoxy}cyclo-
hexyloxymethyl)-6-methylbenzoic acid.

L0

cis/racemate

C31H43FN205 (542.70), MS(ESI): 542 (M+H+).

Example XXXIX

Analogously to Example 1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoefhoxy)cyc!ohexonxymethyI]benzoate heptylamine  and butyl
isocyanate gave 2-{cis-3-[2-(3-butyl-1- heptyiureldo)ethoxy]cyclohexyloxy—
methyl}-6-methylbenzoic acid.




5

10

15

t ol yl ur ei do] et hoxy} cycl ohexyl oxymnet hyl ) - 6- net hyl benzo
c acid. 53 C30H42N205 (510.68), MS(ESI): 511 (M-H).
Exanmpl e XXXI'1 5 Anal ogously to Exanple i; racemc

met hyl 2-nethyl -6-[cis-3-(2-

oxoet hoxy) cycl ohexyl oxynet hylBFbenzoat e,

2, 2-di met hyl propyl am ne and butyl isocyanate gave
2-(cis-342-[3-butyl-1-(2,2-di met hyl propyl ) ureido]-
et hoxy} cycl ohexyl oxynet hyl ) - 6- met hyl benzoi ¢ acid. (N, ~
OO0 10 cis cemate C27HA4N205 (476.66), MS(ESI): 477
(M+Ht) . anpl e XXXIII 15 al.ogously to Exanple 1,
racemn c ﬁgfﬁyl 2- qVIb- 3-(2-

oxoet hoxy)®ycloh nzoate, 3,3-d
|nethylb tylam Re and O2- Iphenylisocyanate gave
' tyl)-3-0- .

‘<

c aci@? 54 5 10 C31 H44N205 (524.71), I\/S( ES'): 525
Exarfi¥/E2C008t9 Anal ogously to Exanple I,
rac mc nethyl 2-nethyl-6-[cis-3-(2- oxoethoxy)

?%M%K@%ﬁ R@%@%&g@éﬁ*@gﬁl met hyl but yl ani ne

2 (cis-3-{2-[1-(3, 3-di nmet hyl butyl)-3-(3-fl uorophenyl) -
ur ei do] et hoxy} cycl ohexyl oxynet hyl ) - 6- net hyl benzoi ¢
agxq,mlgﬂeyg acemat e

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1,2-dimethylpropylamine and
2-methylphenylisocyanate gave 2-(cis-3-{2-[1-((1R)/(1S),2-dimethylpropyl)-
3-o-tolylureido]ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.

T

cisfracemate

C30H42N205 (510.68), MS(ESI): 567 (M+H+).

Example XLI

Analogously to Example |1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1,2-dimethylpropylamine and
3-fluorophenylisocyanate  gave  2-(cis-3-{2-[1-(2-dimethylpropyl)-3-(3-
fluorophenyl)ureidojethoxy}cyclohexyloxymethyl)-6-methytbenzoic acid.



10

15

C30H41FN205 (528.67), MS(ESI): 529 (MrH+). Exanpl e
XXXV 15 Anal ogously to Exanple 1, racem c net hyl

2-met hyl -6-[ ci s- 3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl | benzoat e, pentyl am ne
and 2- et hyl phenyl i socyanath® gave

2-nmet hyl -6-{cis-3-[2-(1-pentyl-3-0-tol yl urei do) et hoxy]
cycl o- hexytgoxy#et hyl } benzoi c acid. 55 cislracemate
C301- 142N; (510.68), MS(ESI): 511 (M+H+). Exanple
XXXVI 5 ggously to Exanple |, racem c nethyl

2-nmet hyl - 6-Yci s- 3- ( 2-

oxoet hexy) clohexyloxynethypjbeQ;oate, hept yl am ne
and 2- meghyl phenyl¢” i spcyanatl egygave

2-{ci_s- ShLZ (1- heptyl -B-o0- tonIureldo)ethoxy]cyclohexy
lLoxy-" - 70t e 0Y (N, ,./,,. 0-~O .

ci sl rademate 10 C32'H46N2 5 (1 13), I\/IS(ESI) 539
gously to Exanple I,

( MtHEYExanpl eigéxwiratd5 Anakog
racem c methyl 2-methyl-6-[cis-3-(2-

oxoetmezgﬁm@b%wa&pm&tﬁsl)yt)l@mmas e, heptylanine
and 3-fluorophenyl ’isocyanate gave
2-(cis-3-{2-[3-(3- #Iuorophenyl) 1- hept yl ur ei do] et hoxy}

cycl o- hexyl oxymet hyl ) - 6- net hyl benzoi c acid. 56
cﬁmﬁﬁz’é% I(542.70), MS(ESI): 543 (MH+).

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1,2-dimethylpropylamine and
4-fluorophenylisocyanate  gave 2-(cis43-{2-[1-(2-dimethylpropyl)-B-(4-
fluorophenyljureido]ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.

F

Pl

cis/fracemate
C29H39FN206 (514.64), MS(ESI): 515 (M+H+).

Example XLIII

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 1,2-dimethylpropylamine  and
butyl isocyanate gave 2-(cis-3-{2-{3-butyl-1-(2-dimethylpropyl)ureido]-
ethoxy}cyclohexyloxymethyl)-8-methylbenzoic acid.



Exanpl e XXXVII|1 5 Anal ogously to Exanple |, racenic

met hyl 2-nethyl -6-[cis-3-(2- :
oxoet hoxy) cycl ohexyl oxynet hyl | benzoat e, heptyl am ne
and 4-fluorophenyl isocyana gave
2-(cis-3-{2-[3-(4-f|uorophen&l -1- hept yl ur ei do] et hoxy}
cycl o- hexyl oxynet hyl) - 6- net hyl benzoi ¢ acid. 10
cislracemate C31 HA3FN205 (542.70), MS(ESI): 542
(MrH+) . Exanpl e XXXI X 15 Anal ogously to Exanple |

racem c nmethyl 2-methyl-6-[cis-3-(2-
oxoet hoxy) cygl ohexyl oxymetohylébenzoat e, heptyl am ne
and butyl ™1 socyay gave

urei do) et hoxy] cycl ohexyl o

2-{cis- :
Xy- meth I}\%sﬁﬁ’t hy beRzol id. 57 | cis/racemate
| czgmsr\i (504.72), I\/IS(E ? 505 (M+H+). Exanple XL 5.
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Anal ogously to , racem c net hyl
2-nmethyl -6-[ci & Esgrafz

OX B NN ZVS [ 976.58) %S(@Slzeiﬂ?b zpaye, 1,2-d

i met hyl propyl am ne and henyl | socyanat e gave
2-(cis-3-{2-[1-((1 R1L(1L S, 2-di methyl pro pyl)-
3-0-tol é ur ei do] et hoxy) cycl ohexyl oxynet hyl ) - 6- met hyl be
nZotamnple ¥LIVIO ci sl racemate C30H42N205 (510. 68),
MS(ESI): 567 (M-H+). Exanple XLI
Analogously to Example 1, racemic methyi 2-methyl-6-[cis-3-(2-oxoethoxy)-
cyciohexyloxymethyllbenzoate, cyclopropylamine and 2-methylphenyl
isocyanate gave 2-{cis-3-[2-(1-cyclopropyl-3-o-tolylureido)ethoxyl-
cyclohexyloxymethyl}-6-methylbenzoic acid.

mslracemate

- C28H36N205 (480.61), MS(ESI): 481 (M+H+).

Example XLV

Analogously to Example |, racemic methyl 2-methyl-6-cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, cyclopropylamine and 3-fiuoro-
phenyl isocyanate gave 2-(cis-3-{2-[1-cyclopropyl-3-(3-flucrophenyl)-
ureido]ethoxy}cyclohexyloxymethyl)-6-methytbenzoic acid.



5
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15 Anal ogously to Exanple |, racem c net hyl

2-nmet hyl -6-[ci s-3-(2-

oxoet hoxy) cycl ohexyl oxynet hyl ] benzoate, 1, 2-d

i met hyl propyl ami ne and 3-fl uorophenylisocyanate gave
2-(cis-3-{2-[1-(2-d i met hyl pOpyl)-3-(3-

f 1 uorophenyl ) ur ei do] et hoxy} cycl ohexyl oxynet hyl) - 6-meth
yl benzoi ¢ aci 58;5 10 15 C29H39FN205 (514. 64),
MS(ESI): 515 ( \Fﬁ5 | cislracemate Exanple XLII

anple I, racem c nethyl

ethyl ] enzeate, 1,2-d

2- et hyl - 6- [CI
oxoet hoxy) Q&E/ﬂhexyl OX)

i met hyl propyttam ne a
2-(cis-3-{2-

~.fl.uor.oph ) ur'ei d6) et hoxyXrychphexyl oxynet hyl ) - 6- neth .

yi benzoi c ac:ld C29H39FN205 (514.64), MS(ESI): 515
(MrH+) . ci sl raceitraeemstepl e XLI™ Anal ogously to

o ChaR e GRces AT sale. 1. 2.0

|nethylpropylan1ne and butyl isocyanate gave
2-(cis-3-{2-[3-butyl-1-(2-di net hyl propyl ) ureido]-

hexyl oxymnet hyl ) - 6- met hyi benzoi c acid. 59
CIEI}% a%e»&f\ﬂ C27HA4AN205 (476.66), MS(ESI): 477 :

(MtH+) . Exanpl e XLIV
Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-oxoethoxy)-

cyclohexyloxymethyllbenzoate, cyclopropylamine and 4-flucrophenyl
isocyanate  gave  2-(cis-3-{2-[1-cyclopropyl-3-(4-fluorophenyl)ureido]-
ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.

F

OYN
,N\/\O
cis/racemate
C27H33FN205 (484.57), MS(ESI): 485 (M+H+).'

Example XLVIi

Ana!ogously to Example |1, racemic methyl 2-methyl-6-[cis-3-(2-

. oxoethoxy)cyclohexyloxymethyllbenzoate, cyclopropylamine and butyl

isocyanate. gave 2-{cis-3-[2-(3-butyl-1-cyclopropylureido)ethoxy]cyclo-
hexyloxymethyl}-6-methylbenzoic acid.



15

-.aci.d. 6051015ONNOC|

-5 Anal ogously to Exanple I, racem c nethyl

2-nmet hyl - 6-[ ci s- 3- ( 2- oxoet hoxy) -
cycl ohexyl oxymet hyl ] benzoat e, cycl opropyl anm ne and

‘2-met hyl phenyl i socyanate g

e
2-{cis-3-[2-(1-cycl opropyl - %i t ol yl ur ei do) et hoxy] -
cyclohexxloxynethyl}-G-nethyIben20|c acid. 10 OyN N
~~0 O cisllracemate C28H36N205 (480.61), MS(ESI): 481
( MrHH+) . anpl e XLV 15 Anal ogously to Exanple |
racem c metlhyl 2-methyl-6-[cis-3-(2-
oxoet h ) gycl ohexyloxynet hy ] benzoat e,
cycl opropyl am ne ahd "3-f | uor &xPphenyl isocyanate gave
2-(cis- 3?£2' -cyel opropyl - 3 13- f | uor ophenyl ) -
urei i et H - 6- net hyl benzoi c
emat e C27H33FN205
(484. 57) I\/B(tﬂsflr:)lcemsté (I\/H—|+ w~Exanpl e XLVI

Anw_io;u hltﬁl ng . _racem c net hyl

ahNZPe .(&4@5@ M§6@$Ho€e§ﬂ} (M+H+).

cycl ohexyl oxynet hyl | benzoat e, cycl opropyl at ni ne and
4-fl uorophenyl isocyanate gave

Z'E(x%'rric’;ilg')él?\hhl' cycl opropyl - 3-(4-fl uorophenyl ) ureido] -

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-oxoethoxy)-
cyclohexyloxymethyllbenzoate, benzylamine and  2-methylphenyl-
isocyanate gave 2-{cis-3-[2-(1-benzyl-3-o-tolylureido)ethoxy]cyclohexyl-
oxymethyl}-6-methylbenzoic acid.

T, %(

cisfracemate

C32H38N205 (530.67), MS(ESI): 531 (M+H+),

Example XLIX

Analogously to Example 1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, benzylamine and 3-fluorophenyl
isocyanate gave 2-(cis-3-{2-{1-benzyl-3-(3-fluorophenylureidojethoxy}-
cyclohexyloxymethyl)-6-methylbenzoic acid. |
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et hoxy} cycl ohexyl oxym et hyl ) - 6- met hyl benzoi ¢ aci d.
cis/racemate C27H33FN205 (484.57), MS(ESI): 485
(MrH+) . Exanpl e XLVI1 Anal ogously to Exanple 1,
racem c methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxynethyﬁ?benzoate

cycl opropyl am ne and butyl isocyanate gave
2-{cis-3-[2- (% butyl-1-cycl opropyl urei do) et hoxy] cycl o-
hexyl oxyfpretjyl } - 6- met hyl benzoic acid. 61 cis/racemate
00 C25 5 (446.59), MS(ESI): 447 (MrHt+). Exanple
XLV 5 al ogously to Exarrpl e |, racem c nethyl

2- met [cis- 2- 0X0 Q) -

benzyl am' ne and

cycl oh | oxymet hyl benzoate
thh%h,eﬂy

..2-{ci s} 3 [ 2- (? benzyl - 3- }tol yl.urei do) et hoxy] cycl ochexy .

| - o5 € acid. 10 cislracennate

C32 05 ( 53QiFrErende ESI ) : 531 (M+H+). Exanpl e XLI X
15 An&atogously to Exanple |, racem c net hyl

oxgg’bmg)?y’:w$ gﬁ&égbwﬁﬁ%‘}l ﬁ%‘%ﬂ%h‘ﬁé benzyl am ne
and 3-fluorophenyl isocyanate gave
2-(cis-3-{2-[1-benzyl - 3-(3-fl uorophenyl ) urei do] et hoxy}
- Et,‘(éﬁ{ﬁ]gg_xyl oxymet hyl ) - 6- net hyl benzoi ¢ acid. 0Y

N~

Analogously to Example |1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, benzylamine and 4-fluorophenyl
isocyanate gave 2-(cis-3-{2-[1-benzyl-3-(4-fluorophenylureidolethoxy}-
cyclohexyloxymethyl)-6-methylbenzoic acid. '

cis/racemate

C31H35FN205 (534.63), MS(ESI): 535 (M+H+).

Example LI

Analogously to Example 1, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, benzylamine and  butyl
isocyanate gave 2-{cis-3-[2-(1-benzyl-3-butylureido)ethoxy]cyclohexyloxy-
methyl}-6-methylbenzoic acid.
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15.

5 10 15 62 ci sl racemat e C31H35FN205 (534. 63),
MS(ESI): 535 (M+H+). Exanple L Anal ogously to Exanpl e
.1, racem c methyl 2-methyl-6-[cis-3-(2-"

oxoet hoxy) cycl ohexyl oxynet hyl ] benzoat e, benzyl am ne
and 4-fluorophenyl isocyanafé gave
2-(cis~3b{2-[1-benzyl-3-(4-f|uorophenyl)ureido]ethoxy}
- . cycl phexyl oxymnet hyl ) - 6- net hyl benzoi ¢ aci d.
C|slracengie C31 H35FN205 (534.63), MS(ESI): 535

( MrHH+) . anpl e LI Anal ogously to Exanple I, racemc

met hylOZ2- pet hyl - is-3-(&.. O

oxoet hoxy) cycl oh oxynet hylj] benzoat e, benzyl am ne

and but \Zl/sgc 2 8 %

2-{cisf3-[ 10benZyl - 8- buljy| UMyéi do) et hoxy] cycl ohexyl o

Xy- . 'hyI} 6 met hyl.benzoi ¢ .aci/d...oyN N "~~ pro . .. R
C29 D5 (496 65), My( ESI ). 497 (MtH+). Exanple LI

racem c mnet hyl

>- et RyT - 6. [ ci &'Sgaf‘i“q'gk
| ohexyl 1b
SRR

Example L1l

Analogously to Example |, racemic methyl 2-methyi-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, pyridin-4-yimethylamine and 2-
methyiphenyl isocyanate gave 2-methyl-6-{cis-3-[2-(1-pyridin-3-ylmethyl-3-
o-tolylureido)ethoxy]eyclohexyloxymethylibenzoic acid trifluoroacetate.

O
OJKKF cis/racemate
ol |
C31H37N305.C2HF302 (645.68), MS(ESI): 532 (M+H+).
Example LIH
Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-

oxoethoxy)cyclohexyloxymethyllbenzoate, pyridin-4-yimethylamine and 3-
fluorophenylisocyanate gave 2-(cis-3-{2-[3-(3-fluorophenyl)-1-pyridin-3-
yimethylureido]jethoxy}cyclohexyloxymethyl)-6- methylbenzo:c acid
trifluoroacetate.
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- C30H35N305. C2HF2302 . (649 64)

nmet hyi phenyl isocyanate gave
2-nmet hyl -6-{cis-3-[2-(1-pyridin-3-yl nmethyl -

0- ton|ureldo)ethoxy]cyclohexyloxynethyl}ben20|c acid
trifluoroacetate. 10 OZ:, - NC' O O cis/racemate F
C31 H37N305. C2HF302 (645, 68) BAVS(ESI): 532 (MHH).
Example Lill 15 Analogously to Exanple I, racemc

met hyl 2- net hyths 85 ci s- 3- (2-

oxoet hoxy) c w exyl oxymet hyl ] benzoat e,

pyri di n-4-yi yl am ne and 3- fluorophenyllsocyanate
gave 2- (CIS 3: {2 [ 3-(3- fluor%PhenyI) - pyridi n- 3-

yi me

ureggo] t hoxy}cyclo oxynet yI) 6- met hyl benzoi c
aci rituorodacet ate

ESI): 536 (MtH+). -
Exanpl e LIWO5 Anal ogously to B rrpl e 1, racem c net hyl
2-met hyl - 6-jf ci 5 3-( 2-
oxoet hoxygcy 'ﬂexyl RiyREM4td benzoat e,
pyridi n-4-yl nethyl am ne and 4-fl uorophenylisocyanate
gave 2-(cis-3-{2-[3-(4-fluorophenyl)-1-pyridin-3-yl-
met GPO0HISN3I05.C2HF2302 (649.64), MS(ESI): 536 (M+H+).
ur ei do] et hoxy} cycl ohexyl oxynet hyl ) - 6- met hyl benzoi c

acid trifluoro- acetate. 10 0 | N
Example LIV
Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-

oxoethoxy)cyclohexyloxymethyljbenzoate, pyridin-4-ylmethylamine and
4-fluorophenylisocyanate gave 2-(cis-3-{2-{3-(4-fluorophenyl)-1-pyridin-3-yl-
methylureido]ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid trifluoro-
acetate.

O Q
‘N \/\0

O

L cis/racemate

C30H34FN305.C2HF302 (649.64); MS(ESI): 536 (M+H+).

‘Example LV

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyl]benzoate, pyridin-4-yfmethylamine and
butyl isocyanate gave 2-{cis;3-[2-(3-butyi-1-pyridin-3-ylmethylureido)—
ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid trifluoroacetate.




.2-methyl butyl am. ne and. .3-
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N~~~ pOO, IYFF Fcislracemte
C30H34FN30b. C2HF302 (649.64); MS(ESI): 536 (MtH}).
Exanpl e LV 15 Anal ogously to Exanple |, racem c nethyl
2-met hyl -6-[ ci s- 3-( 2-

oxoet hoxy) cycl ohexyl oxynet hybbbenzoat e,

pyridi n-4-yl met hyl am ne and butyl isocyanate gave
2-{cis-3-[ 3-butyl- 1 -pyridi n-3-yl methyl-ure
i do) - et hoxy] cycl ohexyl oxynet hyl } - 6- et hyl benzoi c aci d
trifluoroacetate. 65 cis/racemate C28H39N305. C2HF302
(611.66), MS(ESI): 498 (M+tH+). Exanple LVI

Anal I Exanp . racéhi.c-ret hyl

2-met hyllk 6-[ i s-3-(2
(0):40] enzodat e,

2-(cis-3-{2-{3-(3-fluorophenyl
met hyl but yl )iur ei do] et hoxy} cycl ohexyl oxymet hyl ) - 6- net hy
| benzoi c i 9%!39%% %4. 643), MS(ESI): 515
(M-H+) . EXanpliesd Vi | 5 %uslyto Exanple 1,
racem ¢ met hylF 2-met hyl - 6-[ ci s- 3- ( 2-

oxoet hoxg&ﬂ%cl ohexyl oxynet hyl ] benzoat e,

2- 283 b&iahke3@ad614.66) UdB(HRHNLOS i(Medignat e gave
2-(cis-3-{2-[3-(4-fl uorophenyl)-1-(2-

Example LVI

Analogously to Example |1, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyl]benzoate, 2-methylbutylamine and
3-fluorophenyl  isocyanate gave  2-(cis-3-{2-[3-(3-fluorophenyl)-1-(2-
methylbutyl)ureido]ethoxylcyclohexyloxymethyl)-6-methylbenzoic acid.

- ,

OQT,N O O
N /O\
cis/racemate

C29H39FN205 (514.643), MS(ESI): 515 (M+H+),

Example LVII
Anglogously to Example |, racemic methyl 2-methyl-6-cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, 2-methylbutylamine and

4-fluorophenyl isocyanate gave 2-(cis-3-{2-[3-(4-fluorophenyl)-1-(2-
methylbutyl)ureido]ethoxylcyclohexyloxymethyl)-6-methylbenzoic acid.

enyl isocyanate gave. . = .-
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20

met hyl but yl ) ur ei do] et hoxy} cycl ohexyl oxymet hyl ) - 6- net hy
| benzoic acid. 66 C29H39FN205 (514.64), MS(ESI): 515
(MtH+) . Exanple LVITI 5 Anal ogously to Exanple 1,
racem c nmethyl 2-methyl-6-[cis-3-(2-

- oxoet hoxy) cycl ohexyl oxynet hylBbenzoat e,

cycl opentyl am ne and 2-net hyl - phenyl isocyanate gave
2-{cis-3-[2-(1-cycl opentyl -3-o0-tol ylureido) -

et hoxy] cydl ohexyl oxynet hyl } - 6- met hyl benzoi ¢ acid. 10
Y114 ci s emat e C30H40N205 (508.66), MS(ESI): 509

(M+Ht) . Exanpl e LI X Anal ogously to Exanple |
racemc yl 2-met hyl -6-[ci s-3-(2-oxoet hoxy) -
cyclogfxyl xymet hyl ] benzoate, cyclopentyl am ne and
3-flu S }&

2-(cis- (3 fluorophenyl)ureido]-
20 et - met hyl benzoi ¢ aci d.
67 t?FhQOS (512.62),

513 T e LX Anal ogously to
racgﬁl'é%énr?g yI 2-nmet hyl -6-[ci s-3-(2-

C29H39FN205 (514.64), MS(ESI): 515 (M+H+).

Examplie LVIII

Analogously to Example 1, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, cyclopentylamine and 2-methyl-
phenyl isocyanate gave 2-{cis-3-[2-(1-cyclopentyl-3-o-tolylureido)-
ethoxy]cyclohexyloxymethyl}-6-methylbenzoic acid.

cis/racemate

C30H40N205 (508.66), MS(ESI): 509 (M+H+).
Example LIX

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-oxoethoxy)-
cyclohexyloxymethyilbenzoate, cyclopentylamine and 3-flucrophenyl-
isocyanate: gave  2-(cis-3-{2-[1-cyclopentyl-3-(3-fluorophenyl)ureido]-
ethoxy)cyclohexyloxymethyl)-6- methylbenzmc acid.




oxoet hoxy) cycl ohexyl oxynet hyl | benzoat e,

cycl opentyl am ne and 4-fl uoro- phenyl isocyanate gave
2-(cis-3-{2-[1-cycl opentyl - 3- (4-fl uorophenyl ) -

ur ei do] et hoxy} cycl ohexyl oxynet hyl ) - 6- met hyl benzoi ¢
aci d. C29H37FN205 (512.62), BB(ESI): 513 (M+H+). oyN
ON-11-1,--O O cis/racemate Exanple LXI Anal ogously to
Exanpl e |, racemc nethyl 2-nethyl-6-[cis-3-(2-

oxoet hoxy)cycFohexyl oxynet hyl | benzoat e,

cycl opentyi anijne and butyl isocyanate gave
2-{cis-3-[2Z2Z(3-butyl -1-cycl opent yl urei do) et hoxy] cycl o-
hexyl oxyumet Ryl } - 6- nethylbenzejc geid. 68 C27HA2N205
(474.65? VS( ESI) : 5 (N%H+)\vExawpIe LXIl 5
Amalogouséy to Exa D , raced1c net hyl :

. 2-me . O~ . L
0X0€ )cycl ohexyl oxyrret hyI zoat e,
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2- chl*ofobenzyl aisinacermate benzd chloride gave

2-(¢@ Mi@sﬁ@/ﬁmm@@g [ SASRMAA no] et hoxy} -

cycl ohexyl oxyne Zol C d 10 C31
H34ClI NO5 (536.07), MS(ESI): 536 (M-H+). WD 2004/ 076402
W claim 1 . A conmpound of the formula I 5 in which

RExample LX

Analogously to Example |, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, cyclopentylamine and 4-fluoro-
phenyl isocyanate gave 2-(cis-3-{2-[1-cyclopentyl-3-(4-fluorophenyl)-
ureido]ethoxy}cyclohexyloxymethyl)-6-methylbenzoic acid.

OYN
G/ N \/\O
= cnslracemate

C29H37FN205 (512.62), MS(ESI): 513 (M+H+).

Example LXI

Analogously to Example |, racemic methyl 2-methyl-6-{cis-3-(2-
oxoethoxy)cyclohexyloxymethyllbenzoate, cyclopentylamine and butyl
isocyanate gave 2-{cis-3-[2-(3-butyl-1-cyclopentylureido)ethoxy]cyclo-
hexyloxymethyi}-6-methylbenzoic acid.




I N-x 69 Ring A PCT/ EP2004/ 001583 DEAV2003/0016 Dr_W
ring Ais (C3-C8)-cycl oal kanedi yl or

(C3-C8)-cycl oal kenediyi, where in the 10

cycl oal kanedi yl or cycloalkenedlyl rings one or nore
carbon atons may be repl acef8by oxygen atoms; Ris
NRLR2 or OR1l, (C6-Cl0)-aryl or (C5-C12)- heteroaryl
wher e eteroaryl may contain one to three identi cal
or different 15 heteroatons selected fromthe group
consisting of NN, 0 and S; R, R2 independently of one
anot heg H (&l-C6) - '

(C6-C10)} aryl, @ e aryl
subsit ed Ry 0 )-alkyl; 20 R3 is
(C3 - cycl oal kyl 10) - al kyl which are

~unsubst it ut e (iis(/%f stl at ed. by. phenyl, pyridyl, .. ...
nor phol i nyl , &ﬁu[ cycl oal kyl, where phenyl for its
par(EZ?ﬂﬁéQflslﬁOﬁL(b*s'#JSBl)l,tMS(B&i)Ch‘%I(Mnei+c).r (C1-c4)- al kyl;
25 is (C1-Co)-al kanedi yl, where one or nore carbon

atons in the al kanediyl group nay be repl aced by

0X 13; gen atorrs Y is (Cl-C6)-al kanedi yl, where one or

Hefl at ons in the 30 al kanedi yl group may be
replaced by oxygen atons; R4 is H (Cl-C4)-alkyl; 70

, (C3-C8)- cycloal kyl or
may be unsubstituted or

Analogously to Example |, racemic methyl 2-methyl-6-[cis-3-(2-
oxoethoxy)cyclohexyloxymethyilbenzoate, 2-chlorobenzylamine and
benzoyl chloride gave 2-(cis-3-{2-{benzoyl-(2-chlorobenzylyamino]ethoxy}-
cyclohexyloxymethyl)-6-methylbenzoic acid.

C@s;o,o\%

cis/racemate

C31H34CINOS5 (536.07), MS(ES!): 536 (M+H+),
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(C1-C3) - al kanedi yl , r

R5 is (Cl-C4)-alkyl; ring Ais

(C3-C8)-cycl oal kane-1, 3-diyl or
(C3-C8)-cycl oal kene-1,3-diyl; Ris NRL R2 or
(C6-Cl0)-aryl; and its physiologically acceptable

saVOs2®H07d&Dbpound of the fornula | asPEBEER2804/01583
claim1, in which 10 Rl, R2 iadependently of one

anot her are H, (Cl-C6)-al kyI,6 (C3-C8)- cycl oal kyl or

(CB-CLO)-aryl, where aryl may be u [ or ;
s?&?ﬁl'u ed by F, O or (Cl- M)-alggﬁﬁbﬁ?éw&?gis Dr.WI
(C3-C6) -cycl oal kyl or (Cl-C8)-al kyl which is
unsubsty j d by phenyl, pyridyl,
ngﬁphoﬁ$%?ﬁ?gfﬁgf%g#?ﬁiﬁ%g% kyl, where phenyl for its
part may be substituted by chlorine or nmethyl; Xis

' G n.atomin the .
] an oxygen
@ carbon atom

di yI'R§r oup may be

al kanediyl 20 group y
atom Y is (Cl-CB).-altkane
adj acent to the ri A Xin
repl aced by an oxygen atom 25 R4 is R5 is nethyl;
and its physiologically acceptablecgalts. 30 3. A
conmpound of the formula | as clainmed iniclainms | or 2,
in which ring Ais cyclohexane-1,3-diyR4 35 Ris NRL
R2 or phenyl; R is H R2is (Cl-C6)-alkyl,

(C3-C8) -cycl oal kyl or (C6-Cl0)-aryl, where aryl 71

in which

ring A is (C3-C8)-cycloalkanediyl or (C3-C8)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms
may be replaced by oxygen atoms;

R is NR1R2 or OR1, (C6-C10)-aryl or (C5-C12)-heteroaryl, where
heteroaryl may contain one to three identical or different
heteroatoms selected from the group consisting of N, O and S;

R1, R2 independently of one another are H, (C1-C6)-alkyl, (C3-C8)-
- cycloalkyl or (C6-C10)-aryl, where aryl may be unsubstituted or
substituted by F, Cl or (C1-C4)-alkyl; |

R3 is (C3-C6)-cycloalkyl or (C1-C10)-alkyl which are unsubstituted or
substituted by phenyl, pyridyl, morpholinyl, (C3-C6)-cycloalkyl,
where phenyl for its part may be substituted by chiorine or (C1-C4)-
alkyl;

X is (C1-C6)-alkanediyl, where one or more carbon atoms in the
alkanediyl group may be replaced by oxygen atoms;

Y is (C1-C6)-alkanediyl, where one or more carbon atoms in the
alkanediyl group may be replaced by oxygen atoms;

R4 s H, (C1-C4)-alkyl,
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may be unsubstituted or substituted by F, C or
(Cl-A4)-alkyl; R3is (C3-C6)-cycloal kyl or

(C1-C8)-al kyl which is unsubstituted or substituted
by phenyl, pyridyl, norpholinyl, cyclopropyl, _
cycl opentyl, 5 cyclohexyl, wi@re phenyl for its part
rmé be substituted by chlorine or nmethyl; Xis

( &5 C3)s dh kArBallN, where the carbon atom adj acent to
the ring A in the al kanediyl group may be replaced by
an oxygen atomp 10 Yis OCH2;: R4 is H 15 RS is
né‘r"ﬁ*y{% physiplpgicalihgcseptalje #altey acceptabl e salts. 4. A

compound of the formula | as claimed in clainms 1 to 3,

R2- o eaPpolhg Dt fbe Rubi R FaMNed irdcimind 1 i whith

cycl ohexyl , phenyl, where phenyl may be . unsubstituted

(B30 Lo B S e Rl Wb ene-1. 3.

unsubstituted or substituted by phenyl, pyridyl,

mpg pholid 1R EYEIEREaBY Lryi- cycl opentyl, cycl ohexyl,
wher e |cl) enyl ort(i%f)s pZ\Ftryt'rmy be substituted by

_chI orine or methyl; 35 Xis OCH2-CH2; Y is OCH2; R4
| Rt RP2 independently of one another are H, (C1-C6)-alkyl, (C3-C8)-

cycloalkyi or (C6-C10)-aryl, where aryl may be unsubstituted or
substituted by F, Cl or (C1-C4)-alkyt;.

R3 is (C3-C6)-cycloalkyl or (C1-C8)-alkyl which is unsubstituted or
substituted by phenyl, pyridyl, morpholinyl, (C3-C6)-cycloalkyl,

where phenyl for its part may be substituted by chiorine or methyl;

X is (C1-C3)-alkanediyl, where one carbon atom in the alkanediyl
group may be replaced by an oxygen atom;

Y is (C1-C3)-alkanediyl, where the carbon atom adjacent to the ring A
in the alkanediyl group may be replaced by an oxygen atom;

R4_ is H;

R5 is methyl;

and its physiologically acceptable salts.

3. A compound of the formula | as claimed in claims 1 or 2, in which
. ring A is cyclohexane-1,3-diyl;

| R is NR1R2 or phenyl;

R1 is H;

R2 is (C1-C6)-alkyl, (C3-C8)-cycloalkyl or (C6-C10)-aryl, where aryl
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R5 is nethyl; and its physiologically accebt abl e

salts. 5. A conpound of. the fornula | as clained in
claims 1 to 4 where the |link of Xand Y toring Ais
cis-configured. 6. A pharnaceutlcal conpri sing one or
nore conpounds of the formul 4110 1 as clalned in one
or nore of claims 1 to 5 7. A harnaceut|

conpr | MPPSHBESHstited o Sbstitaerd by Ft féor @Wﬁ-alﬁyhas

clained in one or nore of clains 1 to 5 and one or

i poft (CaGEFaBIRAEY f EakCE)-aba Julgh) s smsubstituted or
t her ewstibstitBtedAby baenwc eytiddamarphgpliny i ayglopnepyls cyalogentyl,

of " oF apaofel Bnafl BHe for S pErEiEfhe aﬁgﬁq‘i@%éﬁ’éﬁorhé

A phar @aswibylcal conpri sing one or..nore. conpounds of .

the formula | as clairredin one or nore of clains 1
t%eS and one or nmore_ | i nodul at ors. 10. The use of
coptutés) @ﬂk%rl?é“%o‘f\’ﬁﬁ'feathe earben atemadiacesfido dpe ring A

25 mor ¢ e dkandtiyllgrb@p mdyobe Félflats®BY BRHxydeA/206m;

prevention of disorders of the fatty aci d net abol | sm

and glucose utilization disorders. 11. The use of the
cOnpouisd@Céiz;t he fornmula | as clained in one or nore
of clains 1 to 5 for the treatnent and/or prevention
of disorders in 30 which insulin resistance plays a
pB4t . B2 The use of the conpounds of the forrmula | as
clalned in one or nore of clains 1 to 5 for the
prevention of diabetes nellitus and

at nent gyd/or
B;t’uel BeMgYWhci at ed therewith. 35 13. The use of the
conmpounds of the fornmula | as clained in one or nore

%néyé‘ln?@ﬁ%g%g? S oebliSd LSRNt and/ or - prevent i on

4. A compound Qf the formula | as claimed in claims 1 to 3, in which
ring A is cyclohexane-1,3-diyl;

R is NR1R2 or phenyl;

R1 - . is H;

R2 is (C1-C4)-alkyl, cyclohexyl, phenyl, where phenyl may be

unsubstituted or substituted by F, Cl or methyl;

R3 -is (C3-C6)-cycloalkyl or (C1-C8)-alkyl which is unsubstituted
or substituted by phenyl, pyridyl, morpholinyi, cyclopropyl,
cyclopentyl, cyclohexyl, where phenyl for its part may be

* substituted by chiorine or methy; '

X is O-CH»-CHpg;

Y is OCHgo;

R4 isH;
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and sequel ae associated therewith. 73 5 14. The use of
t he conpounds of the fornmula | as clained in one or
nore of clains 1 to 5 for the treatnent and/or
prevention of conditions associated with the

met abol i ¢ syndrome. 15. The éde of conpounds as
claimed in one or nore of clains | to 5 in
conbination with at .least one. further active
campound fofs denyr eat ment  and/ or prevention of

di sorders of the fatty acid nmetabolismand gl ucose
utilization disorders. 10 16. The use of conpounds as
c bad s physiotogically saspeptaflechisms 1 to 5 in
conbination wth at | east one further active conmpound
for the treatnent and/or prevention of disorders in

whi ch Ancampound of shafereylh dyes caipead in dlaima\ 1ptoot edere the.

f ' JSERECUh conpri sing one or nore
o?ﬁkﬁsﬁt g“@%"n@é‘ﬁ%@ as%gf]g@rﬂr]gg' in one or nore of
claims 1 to 5 which conprises mxing the active

c ghpoupthdrhiaceuREA dTRAGSIEiIhG 8hé Yr Abrk @hourRis dfehe ftthula
bLI n%’ nrg th!s m Xt ure |tnto. a “)rgw sui table for
ab@s gial pgtlmgﬁn_e or more of claims 1 fo 5.

7. A pharmaceutical comprising one or more compounds of the formula
| as claimed in one or more of claims 1 to 5 and one or more active
compounds which act favorably on metabolic disorders or diseases
associated therewith.

8. A pharmaceutical comprising one or more compounds of the formula
| as claimed in one or more of claims 1 to 5 and one or more antidiabetics.

9. A pharmaceutical comprising one or more compounds of the formula
| as claimed in one or more of claims1 to 5 and one or more lipid
modutators.

10. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 5 for the treatment and/or prevention of disorders of the -
fatty acid metabolism and glucose utilization disorders.

11. The use of the compounds of the formula | as claimed in cne or
more of claims 1 to 5 for the treatment and/or prevention of disorders in
~which insulin resistance plays a part.

12. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 5 for the treatment and/or prevention of diabetes
mellitus and sequelae associated therewith.

13. The use of the compounds of the formula | as claimed in one or
more of claims 1 to 5 for the treatment and/or prevention of dyslipidemia
"and sequelae associated therewith.
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14.  The use of the compounds of the formula 1 as claimed in one or
more of claims 1 to 5 for the treatment and/or prevention of conditions
associated with the metabolic syndrome.

15.  The use of compounds as claimed in one or more of claims 1 to 5 in

_.combination with_at least one further active. compound for the treatment

and/or prevention of disorders of the fatty acid metabolism and glucose
utilization disorders.

16.  The use of compounds as claimed in one or more of claims 1 to 5 in
combination with at least one further active compound for the treatment
and/or prevention of disorders in which insulin resistance plays a part.

17. A process for preparing a pharmaceutical comprising one or more of
the compounds as claimed in one or more of claims1 to 5, which
comprises mixing the active compound with a pharmaceutically suitable
carrier and bringing this mixture into a form suitable for administration.



