WD 2004/ 075815 PCT/ EP2004/ 001584 Di aryl cycl oal kyl
ggéi hﬁ& §e§€ nmet hod for their production and their use

. 20R40/38dBt s The invention relates to PCT/EP2004/001584
di-aryl cycl oal kyl derivatives and to their
physiologically 5 acceptable salts and

 OBEPLAAAGE DS PSSl R B BRRARES i, e o

medmansertsfor the treatnment of hyperlipi dem a and
di abetes (WD 2000/ 64876 and WD 03/020269). 10 It was
an object of the invention to provide conpounds whi ch

#he Giuh Q}»h?éléi%%ufqﬁgérg%gaé%gl BRLSVERILAE bR physiologically

: [ p| carb | 1)

-5 au:napﬁﬂ!e shilts ahbl_epl'gsmhgktallyrfunﬂdirml derieativeent of

-~ di-seases -such -as - type 2-diabetes and -at herosclerosis
and their various sequel ae. 15 Surpri singly, a series

eb %ﬁﬂé‘%@'% §Y|?LI%PS %'ré“i’uﬁyéré e t b\%eg’dé%c}qlggé‘% the prior art for |

rec ptors een ound
ﬂ:terrpheattselair e ofui hyldripitiemia hearai:t idiabétes o{WO 2000/64876 and

P d PPARgammm, and the extent of the
Y‘Eﬁﬁ?‘%@@aggfl vat i og can be different depending on the

10 conpounds. 20 Accordingly, the invention relates to
conpounds of the formula | Rl Ring A 25 in which OR3
IR wgs Aans ob@EsstCsf - ﬂwl:n@ﬂtmmedoylpr@nde compounds which allow a

_'t{‘ng?ap%%}lcgw: e?cBloktSBFc‘ed'n¥odu|.=)1’¥h O Bf' llpIJ andlor carbohydrate metabolism,

and are thus suitable for the prevention and/or treatment of diseases such as
type 2 diabetes and atherosclerosis and their various sequelae.

15
Surprisingly, a series of compounds which modulate the activity of PPAR receptors
has been found. In particular, the compounds are suitable for the activation of
PPARalpha and PPARgamma, and the extent of the relative activation can be
different depending on the compounds.

20

Accordingly, the invention relates to compounds of the formula |

RS
R1
o R4
Ring B \ E[
N~y Y OR3
R2 ' | 4

25 in which

Ring A is (Cs-Csg)-cycloalkanediyl or (Cs-Cs)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms

may be replaced by oxygen atoms;
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cyéloalkanediyl or cycl oal kenediyl rings one or. nore
carbon atons nmay be replaced by oxygen atons; 2 5 10
.Ring Bis a) phenyl; or RLisZb) a 5- to 12-nenbered

‘heteroaromatic ring which may. contain one to four

het eroat ons sel ected fromthe group consisting of N, 0
and S, an 8- to 1l4-nenbered aronmatic ring or

~(C3-C8)-cycloalkyl; a) in the case ring B = a): SCF3,

%28 F2 O—hﬁﬁéﬂ Cl- C6 | kyl - O (C1-C3) - al kyl ;
[ ngf_'he casg ri ngy'i ﬁ(b) H) g é BE, OH, ) N?Q, Y

CF3 OCF3, OCF2-CF3, SCF3, OCF2- CHFZ O phenyl ,

Cl-CB - al |, O(Cl- - al,kyl . . .
O (oL 05 -8 ky1 26 (12l hetargaggmatic fing whigh may contain
ring B = adne-?lftﬂfo%ﬁ het@r'&:@tbfhs seledtéd fief td deup%c)msnstlng of N,O

O (-C1-CB)-al k 20 25 b) in-the case ring B

F,C, Br,a ,,am@ tcts- menobered aroneEgic- ringgr (Ca-Cs)- cycloalkyl
O(Cl-OB)--aI kyl; c) in the case ring B =a) and Rl =

a): (Cl-Co)- aIkyI 30 R is H F, d, Br, OH NQO,

RF3% OCF3,a)( Cl- nﬁ&he@hkdhng@ £G)- 6)-alkyl; Rz is H or

CF3;
SCF3, OCF-CHF,, O-phenyl, O-(C1-Ce)-alkyl-O-(C1-Ca)-alkyl:

b) in the case ring B = b):

H, F, Cl, Br, OH, NO;, CFs, OCF3, OCF,-CF;, SCF3;, OCF,-CHF,
O-phenyl, (C¢-Ce)-alkyl, O-(C1-Cg)-alkyl, O-(C4-Cg)-alkyl-O-(C4-Cs)-
alkyl; |

c) in the case ring B = a) and R4 = phenyl:
(C+-Cg)-alkyl or O-(C4-Cg)-alkyl;

R2 is H or CF3;
R4 is a) in the case ring B = a):
" phenyl;

b) in the case ring B = b):
H, F, Cl, Br, OH, NO;, CF3, OCF3, (C4-Cg)-alkyl, O-(C4-Cs)-alkyl;

C) in the case ring B = a) and R1 = a):
(C1-Ce)-alkyl;
R5is “H, F, Cl, Br, OH, NO,, CF3, OCF3, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl;

. R3is H or (C4-Ce)-alkyl;
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R4 is a) inthe case ring B = a): phenyl; R3is Hor
(Cl-C6)-alkyl; 3 Xis (Cl-C6)-al kanediyl, where in the
al kanedi yl group one or nore carbon atons may' be

repl aced by oxygen atons; Y is (Cl-C6)-al kanedi yl,
where in the al kanediyl group one or nore carbon 5

- gtons may he pl aced.by oxygen atons; 10 and their
_' gfﬁ/si ol ogi @ér(?;-aﬁiadlgﬁﬂﬁb‘fv@eéauf‘t@? abranedivt GEQUR angioy Bipre carbon

to conpoungsnRfmifBel EBL‘,@P&' ?Hi ing Ais .
(C3-Cs)-cycl oal ka{qegiry? or d)%g - éa?/c gz’lal kenedi yl , '
where in the cycl oal kanediyl or cycl oal kenedi yl rings

gﬁ%ng r rlns)r 1?@5%%”@%!5)%2\”@%% ipbtgpra(jg)allr%%sg g?%upoéx %? more carbon
12- menber eflohRiRAP BEFEBCE HytkygBh o8y contain one

-—to-four-het eroatons selected fromthe group-consisting -

of Nb, 0 and S, an 8- to l1l4-nmenbered aromatic ring or

z -cyeloal kyl . 20 3,..OCF2- CHF2, O phenyl,
éﬂ%@%@ﬁéﬁ?@?}f:@'&?%fp q-géﬁaﬁ%; 25 Rl is a) in the
case ring B=a): b) inthe case ring B =Db): H F,
ca, Br, OH  NO2, CF3, OCF3, OCF2-CF3, SCF3, OCF2-CHF2,

raierenge is giwen dg pompeynds of thes foosilal faywhich

O (Cl-0C6)-al kyl-O (C1-C3)- alkyl; c) in the case ring

B = a) and R4 = phenyl:

Ring Ais (Cs-Cg)-cycloalkanediyl or (Cs-Cs)-cycloalkenediyl, where in the

cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms

may be replaced by oxygen atoms;
Ring B is a) phenyl, or
b) a 5- to 12-membered heteroaromatic ring which may contain

one to four heteroatoms selected from the group consisting of N, O

and S, an 8- to 14-membered aromatic ring or (C3-Cg)-cycloalkyl;

- R1is - a) in the case ring B = a):

" SCF3, OCF2-CHF2, O-phenyl, O-(C1-Ce)-alkyl-O-(C4-Cy)-alkyl:

b) in the case ring B = b):

H, F, CI, Br, OH, NO2, CF3, OCF;, OCF,-CF3;, SCF3;, OCF,-CHF,
O-phenyl, (C4-Cg)-alkyl, O-(C1-Cg)-alkyl, O-(C4-Cg)-alkyl-O-(C4-C3)-
alkyl;

C) in the case ring B = a) and R4 = phenyl:
{C4-Cs)-alkyl or O-(C+-Cg)-alky};

Ris H or CF3;
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. group one or

30 (C1-CB)-al kyl or O(Cl-C8)-alkyl; Ris HorCF3; 4 I

R4 is a) inthe case ring B =a): phenyl; b) in the
case ring B=Db): H F, d, Br4 OH N2, CF3, OCF3,.
(Cl-C6)-al kyl, O (Cl-C6)-alkyl; c¢) in the case ring B
=.a) and RL = a): (Cl-C6)-alkyl; 10 RS is H F, O,

r, OH, , CE3,, OCF3, (CI1-C6 alk I, -
%‘('%:1 CB;\%I kylin tb@,c%eﬂg 3‘3 é 06)-al kyl; X.is CH-Q
15 Yis (% 920 al kanedi yl , vvhere in the al kanedi yl

re carbon atons may be replaced by
oxygen atons. Preference is furthernore given to

conpounds Qf the %orrrula I %té\hl ch 20 Ring Ais
i*eh

(C3-C$) - eyl oal RANBERS? N one car bon atom may
be repl ac v
—or-25-b) g-quE t?ioagzgﬁweﬁ‘?;zr ?d!:gnae)tce@?b ond) t.@'r Pﬂgﬂ ts) -alkyl,

may contain one to four heteroatons sel ected fromthe

| t to 14-menber ed
2 ommti c Bng df tﬁ%ga%%ymeﬁr@i@w@w PR is @) in

the case non@Ratkyp) : SCF3, OCF2- CHF2, O phenyl,
O (C1-C8) - aI kyl - O(C1- C3) - al kyl ;

R5 is H, F, Cl, Br, OH, NO,, CF3, OCF3, (C¢-Cg)-alkyl, O-(C1~C5).-alkyl;
R3is H or (C1-Cg)-alkyl;

Xis  CHxO;

Yis (C+-Ce)-alkanediyl, where in the alkanediyl group one or more carbon

atoms may be replaced by oxygen atoms.

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

" RingAis (C3-Cg)-cycloalkanediyl in which one carbon atom may be replaced

by an oxygen atom;

Ring B is a) phenyl, or

b) a 5- to 12-membered heteroaromatic ring which may contain

one to four heteroatoms selected from the group consisting of N, O

and S, an 8- to 14-membered aromatic ring or (C3-Cs)-cycloalkyi;

Riis a) in the case ring B = a):

SCF3, OCF»-CHF,, O-phenyl, O-(C1-Ce)-alkyl-O-(C1-Cs)-alkyl:

b} in the case ring B = b):
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b) inthe case ring B=Db): H F, d, Br, OH, NOZ
CF3, OCF3, OCF2-CF3, SCF3, OCF2-CHF2, Ophenyl
(Cl1-C6)-al kyl, O (Cl1-C6)-alkyld

O (Cl-C6)-al kyl-O-(C1l-C3)- alkyl; 5 R is c) in the
case ring B = a) and R4 = phenyl: (Cl C6) - al kyl or

Tihg B 2 B: ¥ hehipt OF NGy Bl Aol Brra S8 ock-crF,
G (Cr- o) SPLsT [FRIIRN, D0y Gl FHGHGHgh0CrCo-

O(Cl C6) al'kyl ; case rin

a): (Ci1- Caﬂ}ylalkyl-; RS is H F, d, Br, C]—| NC2, CF3,
OCF3, (C1-C6)-al kyl, O (Cl-Co)-al kyI 20 RB3is Hor
(C1-C6)-alkyl; Xis CH2-GQ 25 Y is CH2-O Particul ar

preferenceyis ghﬁﬁ@chgeﬁﬁgi@H%%ntRi E}Héhgﬁu'xaahg 3

are as def(Cn&b)ﬁﬂkW@r OFiG +Ce)ealiayl; pref erence i s

furthernore given to conmpounds of the fornmula la in

-which R3is Hand R5 is nethyl

R2is H or CF3;
R4is - a) in the case ring B = a):
phenyl;

b} in the case ring B = b):
H, F, Cl, Br, OH, NO;, CF3, OCFs3, (C4-Cs)-alkyl, O-(C4-Cg)-alkyl;

C) in the case ring B = a) and R1 = a):
- (C4-Cg)-alkyl; '
R5is H, F, CI, Br, OH, NO,, CFs, OCFs, (C1-Ce)-alkyl, O-(C1-Cs)-alkyl;
| R3is H or (C4-Cg)-alkyl;
Xis .CHz-O;
Yis CH2-O.

Particular preference is given to compounds of the formula la
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10 or- to conpounds of the formula la in which 15 20~
25 Ring Ais(C5-C7)-cycl oal kanediyl; Ring B

i sa) phenyl, or b)a 5- to 12-neBrbered heteroaromatic
ring which may contain one to four heteroatons

sel ected fromthe group consisting of N 0 and S, an
8- to 14-nmenbered aromatic ring or (C3-C8)-cycl oal kyl ;

- Rk,!ls a) _in the case ring a): SCF3, OCF2-CHF2, -
O phiepgl’, ON(Cl- gp) - a}R§I eyl in the
case{rj ng B . F, CF3, OCF3,
OCF2 YOCFH- CHF C6) - al kyl
O (CINC6) - &) - al ky¥ R’»‘J,kyl C)
in the™e rlngB as(an
(C1- C6) - glokyl or O (Cl-C6) - al kyI CF3; R4
~is a) inthe case ring B = a): in-the

case ring B=Db): H i d, Br, OH N2, CF3, OCF3,
(C -0C6)-alkyl, O(C -C6)-alkyl; 15 ®B3in the case ring
B =a) and RI1R2 = a): (G -C6)-alkyl;

in which ring A, ring B, R1, R2, R3, R4, R5, X and Y are as defined above.
Particular preference is furthermore given to compounds of the formula la in which

R3is H and

R5is methyl
or

to compounds of the formula la in which

‘RingAis  (Cs-Cr)-cycloalkanediyl;

Ring B is a) phenyl, or

b) a 5- to 12-membered heteroaromatic ring which may contain
one to four heteroatoms selected from the group consisting of N, O
and S, an 8- to 14-membered aromatic ring or (C3-Cs)-cycloalkyl;

R1is a) in the case ring B = a):
| SCF3, OCF,-CHF2, O-phenyl, O-(C4-Cg)-alkyl-O-(C4-C3)-alkyl;

b) in the case ring B = b):
H, F, Cl, Br, OH, NOQ, CF3, OCF3, OCFz-CFs, SCFs, OCFz-CHFg,
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R5 is methyl; 20 R3is H Xis CH2-Q Yis CH-0O
25 Very particular preference is given to conpounds of
the fornulae | and la in which/the central

~cycl oal kanediyl ring is attached 1,3-cis. 30 The

present. i nvention al so enconpasses all conbi nati ons of

e Pt St REGCE AT, Bl 05 B -Co-alkyh04C--Co)-

substit uenglgyiRl, R2, R3, R4 and RS can be

~straight-chain . or branched. Aryl is to be underst ood

as nmeani ng an aromatic, carbocyclic, nono- or bicyclic

ring o ifhne PgeRE iR A AT Re PR o 1"

bi cyclic, @ qpptdikylbrM(Gyetrakpaving from4 to 11

~rtng--menbers;-onowhi-ch--at - | east--one-at.omi-n-the -ring

systemis a heteroatomfromthe group of N, 0 and S.
Jhe co .of the fornmula I contain at |east two
|égrllérers o;m%g)%sﬁétry and nmay contain nore. The
conmpounds. of the fornmula | may therefore be present in
éHe formof their racemates, racem c mxtures, pure
dhtionerd, diAdbecaswEing B 3R): di ast er eomer ni xt ures.
The prese [Ryention enconpasses all of these
I soneric %hrénngy'of the conpounds of the fornmula I.
These isonmeric forns may, 15 even when sone of them
are not descri beﬂ eﬁ’sres.si verbis, be obtained by
known net Htds. P he GaRe e I'!GES)- acceptabl e salts are
par t | cul aliyeSel, BROOR, Nos,, OF) ol 2001 CORAKAND-(C,-Co)-alky';
because of their greater solubility I n water conparé€d
with the starting or base 20 conpounds. These salts

must have g phapTREEULL ERkY 34 ARk 23)on o

cation.
(C1-Ce)-alkyl;
RS is methyl;
R3is H;
- Xis CH,-O;
Yis CHx-O.

Very particular preference is given to compounds of the formulae | and la

in which the central cycloalkanediyl ring is attached 1,3-cis.

The present invention also encompasses all combinations of the “preferred

embodiments” of the invention described herein.

The alkyl radicals in the substituents R1, R2, R3, R4 and R5 can be straight-chain
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Sui t abl e pharmaceutically acceptable acid addition
salts of the conpounds of the invention are salts of
i norgani ¢ acids such as hydrodhl oric acid, '

- hydrobrom c, phosphoric, netaphosphoric, nitric and

sul furic acids, and of organic acids such as, for

| eﬁ?nﬁle, acetic acid, benzenesul fonic, benzoic,
iRra

rapehedst hanesul fonic, 25 fumaric, gluconic,
gl ycolic, isethionic, lactic, |actobionic, maleic,
mal i c, nethane- sulfonic, succinic, p-toluenesulfonic
Anytlist tor berurclesstodd . asSiridaminge ap hearomatiey tadalclylic, mono- or bicyclic

acceptabl e .basic, salts niumsalts, alkali,
TR Syt ok SIS ramch f M #t KeSinehPS I8 e ingsd
al kaline earth netal salts (such as nmagnesi um and
calcium salts) and salts of tronetanol : : :
Heterpargbis2a myem@xgmeickiglic, Bromatio pingeslysiém, hadog from 4 to 11 ring

di et hanal am.ne, L ysine or,_ethy)enedianine.. Salts with
eioairan AP af lSASt BRechip LB e Tiic, AVaLHRh s hefespetom from the
dreapRif &, O hhd iJ. uoroacetate |ikew se bel ong w thin the
scope of . the invention as useful 9 internediates for

"the preparation or purification of pharmaceutically

s SB0RkRas 1R PORLG) el 5 leBsERMb BHRE S Seymmetry and
hapxentlivonoral Mhef canpoondd of @d wahiwe! nh’%ﬁ%é?éfo@é be ?resent in

refers to any physiologically tolerated derjivative o
the derp Rfihebiracamates. faramic pHxrRS, imye mnagtiomers, diastereomers

t or . . i . fana

ST SRRy il ThS 5Eben W bALAARAIES 217t hese

igathedc tfoymerofi thei ctﬁ'a})bur)da I’?E adhe ?‘unﬂulaflht'lﬂ‘Kesléosonielmlcl forms may,

or ap active abolite thereof. 10 Physjologically, . .

e’fVl‘?HcY"F‘SHﬁO'H%r&S We%feaﬂ%togPﬁ‘HIQ?@eeHPr@éﬁﬁgge%fs-tti’% obtained by
Bffogef the invention, as described, for

exanple, 1n H Ckada et al., Chem Pharm Bull. 1994,
42, 57-61. Such prodrugs can be netabolized in vivo to

TR R o B Sl raeci e iBenpapoicatons
Hfé&@us@\mheﬁngmeraéaebm%m waiewabmgﬁ%d)%imé)@%ng or base

ornms, for exanple as arorphous and crystalline _
geopaundshbbesd sals muat hape eyoharpiaceauticallyranceptabidanion or cation.

SRR BsrRicd HRally 4RELHABIE"54A WMo st BF er” 8BRp8linds of the

invention are salts of inorganic acids such as hydrochloric acid, hydrobromic,

phosphoric, metaphosphoric, nitric and sulfuric acids, and of organic acids such
as, for example, acetic acid, benzenesulfonic, benzoic, citric, ethanesulfonic,
fumaric, gluconic, glycolic, isethionic, lactic, lactobionic, maleic, malic, methane-
sulfonic, 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 trometamol (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
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and are a further aspect of the invention. 20 All

- references hereinafter to "conpound(s) of fornula I"

refer to conpound(s) of the frnula | as descri bed
above, and to the salts, solvates and physiologically
functional derivatives thereof as described herein

5. Thlg rhfeentlon relates further to the use
'gér%p [Rs der i Preparatian |orapirificaéion ofpﬁaarrrmﬂrtﬂpelar acceptable

3 é%@t@ré?ﬁ'lor'fe Bséh Rgrﬁ\ﬁefﬁa‘e‘ﬁﬂc%r LGRS m \;ﬂ?&t %’:gq‘h@atrons

receptor gands 0 I'nvention-are
nodul at ors of the act|V|ty of the PPAR receptors. 30

e e alely < Rcfsnal HerValiaeRieod: segp refers to any
BHySRISScARoRIL RIS D8 of bt F§9<I§UHHJ61' ﬁ%rfoﬁﬁggg{tgﬁge invention,

receptors There are three PPAR-I-soformns

. feraRrgmpien anrestOPWRIS isaableh oo adnainistatioodeda lammal such as, for

._ed)@i f%ngr KAPRINES Egp%rrgﬂdjggﬁy Er[ ﬁ'rllqgeﬁ t%hgr%gtplux o?ﬂ‘le formula | or
- a’}péét%tm@fhb@lnfé theysgfse functions: Mtojim K Cel |

Struct Funct., 1993 Oct, 18(5), 267-77). There exist
two variants of PPARganma, PPARganmmsj and - ganma2,

SR et Bl 55 e 1750 Rl iR ipounds of
the .ikdrition| @\saﬁéscnbéa 7 SSkanifid,, |nlﬂ9@l0adaTét‘EalV8¢IhémS Pharm. Bull.
PPAR receptors have a different tissue distribution

| 1&% A8daY £l 2Hahr RIOEFHISHPRN Pe Iragiebalized, ifcYive fe a compound of the

TR TR P Brody8Y iy fRerlsEhBs s aBiT e 88" CCre

products are crucially invol ved drrectly or |nd|rectly
abol.ism Thus,

_ i d and rbohydrate me
tse.\?&rﬁeoum HAV @W@V@Esc’p@é@t larrarwar%\rmorpapes forms, for

Arile 52 Mabhal tnd it B haRAELA IR A potmorshous
fosrns ofi thea cbmpionnds wof dhe firorenéizamglang withint the srB:gld aft theninvention
of adlappsrﬁ] cel | |ffﬁrent| tion.
and are a turther aspect of the invention. _

All references hereinafter to “compound(s) of formula I" refer to compound(s) of

_the formula | as described above, and to the salts, solvates and physuologrca!ly

functional derivatives thereof as described herein.
Use

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

Peroxisome proliferator-activated receptors (PPAR) are transcription factors which
can be activated by ligands and belong to the class of nuclear hormone receptors.
There are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta, which

~are encoded by different genes (Peroxisome proliferator-activated receptor



10

15

20

25

30

I n addition, PPAR receptors are al so involved in the
regul ation of many further éSI ol ogi cal processes,

i ncl udi ng those which are not1directly connected with
carbohydrate or |ipid nmetabolism The activity of the
different PPAR receptors can be nodulated to varyi ng

BRAPL bl shabivnlof Bbfuri So et dAcHERS! Wioiima <

CSINSRUSH MendtLUnobB O, 1818Y,s267-pg). cal effect and
pat hophysi ol ogy, see: Joel Berger et al., Annu. Rev.

Tvietle exid B0 VadBiantsdFPPARGamnTa P ARgWmaNaRd -gdmmas, which are
Med. Chem, 2000, Vol. 43, No. 4, 527-550; Steven
thé ireneit oétalmlrnativﬁensmbf %romotﬁsmr\%éshffer@@tﬁbl mRBRA splicing (Vidal-

G Flohlmd aCTn VER 86 ZA0C A b 150)- 1D VAIUSG A receptors

rggg% :cﬁ erht f P%nggigggﬁn#gﬁsa&pmmé'drﬁérﬁﬁt gg\%éf;ylpgbegf?uncﬁons_

p a an ng on the

TTiHee PARIIreceptors play a damyorodkel dn diiffereing afspents| of thearegulation of a

Tt F esfes: Wrse Geue proturhare Pris  hvalier iRy O indirectly
i Ql"picﬁ%maf c&bbﬁﬁdrat@ﬁ@%&%m pmﬁﬂm%ﬂaﬁ*ﬁile PPARalpha receptors
applications (see, for exanple, Joel Ber et al.

pladh@n Reportam&btole inObe, regmilationo of fatg:a rcatett;ohwn QDHlpoprotem

n%tag wé elp twgqlveg\ggbﬁ F%pl}glgg?_%ﬁf’rgﬂd'k grumailggﬁ\%!gs oF example in

RS PedidaticreoNadipbed telb differsritition. Bart Stael s and
Patrick Duriez: PPARS, ©Metabolic D sease and 30

Inadslitions dfRABsreseptara ara clse dnvelreddr dhe grgulaion ofanany further

Plsiotoaicd reiariet GRS Hagetc Wi harmat Akt sonpegted with
cd'rWateNAﬂlﬂREméfﬁhohsﬁ@ST he actifiy &0Be, dlﬁérbnﬂE’PAR neseptors can

Pl neda Torra, G.ulia Chinettj, Caroline Duva
%él?éwi 43 VBRiE% SieniH Y EYAOUS T3ty ACid, By §§I’~F’ed§f1"at"’es and

gﬁ@iétif:eéd%ﬁﬁ A, P’fi‘r‘ ‘?Qeﬁ&’ﬁei’é\ﬁ%@s édr‘%g‘rﬁiﬁgnﬁﬁgﬁcﬂﬁé siological

ontrol to elimca practi ce,
effecpabd, patndpREi)logCosgs uhed Bergehies al.y penar ®ev. Med., 2002, 53,

A8 g38; Timdrvehin &8 ! Red " aetrﬂ.‘?%o%?%?us, No. 4, 527-550;
Steven Kliewer et al., Recent Prog Horm Res., 2001, 56, 239-63.

The present invention relates to compounds of the formula | which are suitable for
modulating the activity of PPAR receptors, especi'ally the activity of PPARalpha
and PPARgamma. Depending on the profile of the modulation, the compounds of
the formula | are suitable for the treatment, control and prophylaxis of the

'indications described hereinafter, and for a series of other, connected

pharmaceutical applications (see, for example, Joel Berger et al., Annu. Rev.
Med., 2002, 53, 409 — 435; Timothy Wilson et al., J. Med. Chem., 2000, 43(4),
527-550; Steven Kliewer et al., Recent Prog Horm Res., 2001, 56, 239-63; Jean-
Charles Fruchart, Bart Staels and Patrick Duriez: PPARS, Metabolic Disease and
Arteriosclerosis, Pharmacological Research, Vol. 44, No. 5, 345-52, 2001; Sander
Kersten, Beatrice Desvergne & Walter Wahli: Roles of PPARs in health and
disease, NATURE, VOL. 405, 25 MAY 2000, 421-424; Ines Pineda Torra, Giulia
Chinetti, Caroline Duval, Jean-Charles Fruchart and Bart Staels: Peroxisome
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1. - disorders of fatty acid nmetabolismand gl ucose

utilization. disorders disorders in which insulin
resistance plays a role 2. Didbetes nellitus, in
particul ar type 2 diabetes, including the prevention
of the 10 associ ated sequelae Particul ar aspects in

RUBAAF AT rekeptors: By GARSBRRORA onliopieucinical praclics, Cur

- OFhansBEee12:2801, M4bsg)ion of the P-cells of the

ancreas - prevention of macro- and nicrovascul ar
r@pod@ds . tbgshype dwei partmuthrhheuitableqfet abe dreabment and/or
f.or efxarrpl e, atherosclerosis, coronary heart '
FHP%%@?@ cerebrovascul ar disorders, etc, especially
those (but 20 not restricted to those) which are

-~characterized by one-or nore of the followng - -
f.act slisprdersiofdatty reidrmetabiolisieand glucesmuotdizatian |dmmders

T PR ETB o Pl e Hil 4 846" o hpon

_I | poprot ein concentrations - high LDL chol esterol

concentratl ons - snmall dense LDL chol esterol particles

4i Girbeiesmalifeprivtraricwan et 2 diahetes, Jociadingahedquevention of the

?%0 :ﬁ@gs% &gewhl ch may be associated with

ST4e sy rone are such as: - obesity (excess
wePghicpiariaspecidiinghis eohnettiobg® ty - thronboses,
st ages of hﬁpercoagul ability and prothronbosis

(art ewpgral @2 venous)
- improvement in insulin resistance,

improvement in glucose tolerance,

protection of the B-cells of the pancreas

I

prevention of macro- and microvascular disorders

3. Dyslipidemias and their sequelae, such as, for example, atherosclerosis,
coronary heart disease, cerebrovascular diso'rders, etc, especially those (but
not restricted to those) which are characterized by one or more of the following
factors:

- high plasma triglyceride concentrations, high postprandial plasma
triglyceride concentrations,
- low HDL cholesterol concentration
- low ApoA lipoprotein concentrations
- high LDL cholesterol concentrations
-. small dense LDL cholesterol particles
- high ApoB lipoprotein concentrations |

4. Various other conditions which may be associated with metabolic syndrome
are such as:
- obesity (excess weight), including central obesity
- thromboses, stages of hypercoagulability and prothrombosis (arterial and
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At her'6S@H8

- high blood pressure - heart fail ure, such as, for
exanpl e, (but not restricted to that) in the state

~after myocardial infarction, h¥pertensive heart

di sease or cardi onyopathy 5. Further disorders or
condi tions in which, for exanple, inflamatory
processes ., or cell differentiation play a role:

)rosi s, such as, for exanple, (but not
r est rHigh BibddPresair@nary  scl erosi s including angi na
pectoris or nyocardial infarction, stroke 10 -

-vasceart fallyremmhsasrior exeniplai (bot obt eesthcted to that) in the state

o on e b RRAFR AT RerSHSHe AR e A eltiomigpathy

other inflammatory states 15 - retinopathy adi pose
cel.l tumprs | i pomatous, car.ci nomas such-as, for e :
2xaHher disppisss ok aonditiopsiin whighrfor gammie gnliammateaiycprocesses

as f : .restricted to) carcinonas
' ofog{%@[%@é@rﬁgéaﬁ%%maa?]&h act, of the liver, of the

bi || Athetosalerosiod sath 2¢) fdreeramplesadut emstoeddtgted to) coronary
tunors carcicgorr.as of the lungs, of the kidneys and

t.he _lﬁcleﬁ%?@ IRGleding apgingheians pamyppa@al infapetion, stroke

el CasERr StGnosts B RdeC ARt T mphomas -

angi @hevresi mflammeatood dummelr diseasesli seahess, Ibr -example, Crohn's
Al zhej.nmer' s dj seasef. - mﬁgti pl e sclerosis - Parkinson's

di sedipasednd Wepratye ol ous der mat oses such as, for

exanmpafcrddiifisi asis - acne vulgaris

- other inflammatory states
- retinopathy
- adipose cell tumors
- - lipomatous carcinomas such as, for example, liposarcomas
- solid tumors and neoplasms, such as, for example, (but not restricted to)
carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of
the pancreas, endocrine tumors, carcinomas of the lungs, of the kidneys
and the urinary tract, of the genital tract, prostate carcinomas, etc.
- - acute and chronic myeloproliferative disorders and lymphomas
- angiogenesis
- neurodegenerative diseases
- Alzheimer's disease
- multiple sclerosis
- Parkinson’s disease
- erythemato-squamous dermatoses such as, for example, psoriasis
- acne vulgaris
- other skin disorders and dermatological conditions which are modulated by
PPAR
- eczemas and neurodermatitis

- dermatitis, such as, for example, seborrheic dermatitis or photodermatitis
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30 - other skin disorders and dernatol ogi cal

~conditions which are nodul ated by PPAR eczenmas and

neurodermatitis dermatitis, sdB8h as, for exanple,
seborrheic dermatitis or photodermatitis 13 keratitis
and keratoses, such as, for exanple, seborrheic

ker at.ose ile keratoses actinic keratosis,

phot d‘ﬁ‘fﬁ@t& 8Rd keralpses Sush a&fart example sebermnald keratoses, senile |
kel oi dsafads ké’étﬁ’héj ?CPQJ"% a{ﬁ%‘té mdu‘@?ﬂtl%ratjoggé WPk&Stosis follicularis
ona

condyl onat a or con yI acummn
papi IR&iudswnddelQIHlﬁvOphmetl ons, such as, for
exanpl e ereal pa illomata, viral warts, such as,

f of e\%%"ﬁ%ue uging Gaod ACRGPBYYIRMate BEKEHIARI a -
papul im&R THEIRTSS - VH%C{FJ-I_F;\?)alsﬁfQ?tuﬁféa@%ﬁ »ad,l o mple, venereal

planus - skin cancer exanpl e;basa
carci pﬁpﬂhﬂ’ﬂahﬁel\mﬂbwmmrsm aaj foreexample; eﬂnbllths;omh amatagiosum,
ed benign epidermal tunors, such as, for

2 alll?z
exanﬂ?g 8%4t oder m, epi dermal naevi - chil bl ains -

hi gh gdmest AR, sucl® ¥8 o ERample, Qi%héﬁbﬁériu% ovary
syndrore (PCOS) asthma osteoarthritis | upus

er yt HesirRCas0er, (S_ugﬁ @s, fonfaxamnle obgsalrealinearcinomas, melanomas or
di sorcqﬁéﬁeo%u-‘;_t&eﬁ?ymﬁ%maexan‘pl e, rheumatoid arthritis

- localized benign epidermal tumors, such as, for example, keratoderma,
epidermal naevi

- chilblains

- high blood pressure

- . syndrome X

- polycystic ovary syndrome (PCOS)

- asthma

- osteoarthritis

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

- vasculitis

- wasting (cachexia)

- gout

- ischemia/reperfusion syndrome

- acute respiratory distress syndrome (ARDS) (“shoCk lung”}

Formuliation

The amount of a compound of formula | necessary to achieve the desired

_biological effect depends on a number of factors, for example the specific

compound chosen, the intended use, the mode of administration and the clinical
condition of the patient. The daily dose is generally in the range from 0.001 mg to
100 mg (typically from 0.01 mg to 50 mg) per day and per kilogram of body weight,
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vasculitis wasting (cachexia) gout -

i schem a/reperfusi on syndrone acute respiratory

di stress syndronme (ARDS) ("shddk |ung") . Formul ation
The amount of a conmpound of formula | necessary to
achi eve the desired 30 biological effect depends on a

unber ors, for exanple the specific conpound
%’ﬁ&‘é‘@ﬂm %htfﬁ%l@%s@" favepaes @Psﬁdﬂﬁ’hbﬁt fft @emple, in the

%ﬂg elfftin ‘U @)(5‘1 lto f@'ﬁ%ﬂ(@oﬂlhﬂih #J?‘Fsﬁ?ﬂ&gﬁé %ﬁgglspﬁggﬁs infusion

e I's generally i'nt tange Trom
ofy1Q ngpioc 400 ngf pemku[hgbamngnd cpéiornrrg:)te p8uitalsly mfm‘,iqrse solutions for

ram of bod 14 10 fo Srrpl e 0.1-10 .
676 SRS £ HolincaE BT HraOBe0. Hod texihipe pigaly from
1 h§ to "G, bépmlﬁiht@PJslggzet Qoéeé)rrfég'/ &ﬂvtair}hflcgtbr%ﬁ?bge, 11;5%m_ 1mg to

swtaby eamnlster as | nfusron
Hygpek the |astiversampbyret. Tiws)t ampSulesafireinjections anay contain, for

b b 65 S0B S 5 TR Al gt con be

AdifsteiRer ofdllly] blibH @&, for BﬁérﬁP @psiRY SRS, n{eﬂ/f contain, for
exanple, from1l the active compound

r@pleafrpaup&é toon?O(Dmmg;ttymngllyrﬁyrmarﬁ to 6go1mg For the therapy of
10 d
BRIk B bnd ol BomPRiadt PEISHIR T o bgypised as the

asnpdid atsaifplisut €as Wres pasfetadl €S théBfor@of ahn phhfhaceutical
exanple, fromO0.05 to 1008€é étm{ ypically fromO. 5pt

GsaPSRtion-with aneagaeptahle cafrlqthhatf@vr@reﬁvsfoﬁéaourse be acceptable

|ﬁ QH@' sEh88 $hat! df‘fs WN{)@%{H thb LY ﬂp&d{lﬁtﬁl 3 tﬁ% %ﬂﬂ'gﬁasmon and

conpoun are p
|$ amotrhafmiul forethepatient s:héaltlmdmmeamneomay hdraaswlid or a 1|qu1d or both
accepta The carrier of, course,

§rs r%b'v?wr@tﬁ@tegéﬂ%t%a@mppun a&@fﬂaglfeumewfqrrﬁxamp'e asa
801, A EALAR Y5t 0 09 USRS WAIATA iod S campoun
Gihier @harmaceut[q:a!lyi activehstibstances may IlkeW|se be present including other
compounds of formula |. The pharmaceutical compositions of the invention ¢an 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
subcutaneous, intramuscular, intradermal or intravenous) administration, although
the most suitable mode of administration depends in each individual case on the
nature and severity of the condition to be treated and on the nature of the
compound of formula | used in each case. Coated formulations and coated slow-
release formulations also belong within the framework of the invention. Preference
is given to acid- and gastric juice-resistant formulations. Suitable coatings resistant

to gastric juice comprise cellulose acetate phthalate, polyvinyl acetate phthalate,

- hydroxypropylmethylceliulose phthalate and anionic polymers of methacrylic acid

and methyl methacrylate.
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15 and is preferably fornmulated with the conpound as a
single dose, for exanple as a tablet, which may

“contain fromO0.05%to 95% by w8i ght of the active

compound. O her pharmaceutically active substances

~may |ikew se be present, including other conpounds of

formula 1. The pharmaceutical conpositions of the

“invention can be produced by one of the known

%\ﬂg@ﬁﬁgﬁ? %c% utiggf 'ﬂ%‘ﬂ%mﬂ’gﬂvsﬁph 'Bl;aﬂ %'a?rjliﬁfs#r}ég&? A y; be 7 the form of

e |1 ngr'edi S ar macol ogi cal

sepaegtalits smh;ase Ecr exarple, caM!@s,@?hrs, @ugkaﬂg;lleeal?lbtmbr tablets,
conpositions of t nvention are those suitable for
<ok of Whigh gentain a;sie%fiaﬁ,d %‘@?wtﬁ the spMPRNRMICE formula I; as powders

| _o;ft%bhﬂl‘ég?‘éé sapﬁoﬁ%ﬁuﬂggﬁﬁgipﬁfiﬂrarﬁé@r%& 315?onaqueous liquid; or as

cutaneous, I ntrar I ntradermal “o
amtailanevates Joradmateriiniailatimuisionl {Thesghcompesitimss may, as already

TG TR F eareshbY oY SiBhlecPafaasyret peBiod which includes a
SOP G WHXh e BStivd %%@uﬁﬂ%ﬁ&“tﬁé“ﬁaﬁ@?‘ g\ﬁlﬁigg;rtnggeconsist of one or

compound of forrmula | "used I n each cas

rmoremadditiopat ingreédisrds)edirg| brought|irtas eofitachu Taei oompositions are
al so_bel o wWpthin.the framework of the inv ion...
rifabCrBatet bY Grlalh o BB/ PocaRpus xpB.st the Hive compound
with 8eiqURPARA/BNfinéRNTdIibad isong cafidrt ahbewhat thedsroduct is shaped if
resistant_ to fgastrl C juice conprise cellulose acetate
nsweRsant & husol fouisxamplee@atablehicanl be eproduced by compressing or

YRR AP Bidffied b 256 BlHbng; SR8 iR with one or
ritbreSadditidn imdredients Complessediablety eans beProdiicdd by tableting the

admnistration nmay be in the formof separate units
coPURg '”ffEﬁe'ﬂ‘%‘HWEI f@,rmc%ﬁ&ﬁse@f QuATRRlE, afvides s granules, where

. . i . ' . i ' )
SR A I LoDl R A 9 1P e
aptive/dispersing ageht(s) imamuitabkpmashine. Molded dapletsusarobe produced
nonagueoys |iquid; ,or .as, an oil-ip-water or . .
Rienaiing, s FORGREH JHhich i FEPOWHSI BT 9hfs s ipistaed with an inert
Iighfoe&‘ﬁbént ﬂ?Q%PR&Iﬂ@m%&\Aﬁé?pared by any suitable

armaceut1 cal netho Ich includes a step in which
the active conpound and the carrier (which may consist |

A 8E o R s A5 2 Sble 216 P (subiingua

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.

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formula [, which are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also take place
by subcutaneous, intramuscular or intradermal injection. These preparations can
preferably be produced by mixing the compound with water and making the

resulting solution sterile and isotonic with blood. Injectable compositions of the
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~-conpound i's I n powder forman
' taﬂtarrm‘rdshapsqgntl‘me eiisultimgt mixture. sui t abl e machi ne. 20
- Phar maceuti cal conpositions which are suitable for

10 general ly produced by uniform and honpbgeneous

m xi ng of the active conpound wth a liquid and/or
finely divided solid carrier,1@fter which the product
is shaped if necessary. Thus, for exanple, a tablet
can be produced by conpressing or nolding a powder or

: uI es of he cojrpoun e ap riate with one
rertipraenaiaby S 191G LRty Waih o fisiasiaig gbound.

can be produced by tableting the 15 conpound in
free-flow ng formsuch as, for exanple, a powder or
@aimaceeticam:@nmqsétmlscmﬂﬁahteefontemal admhmsirdmioncme preferabty in the

irn o SriaIeAER PSRt hose 336 14 BidboRa By Ming a compound
dyahd qgrrﬁ@lgl Ieiivﬁh GHe BE Mr@%%@ntlai’alﬁllg' Qb€ for exam%[e cocoa

nol-st éned

peroral (sublingual) adm nistration conprise suckable

Pt RicBuiédl dontstsitting suie®Pritepiehl (&& EH'tﬁe skilafdpi&ferably in

flavoring, normally sucrose and gum arabic or
the é@fm aheimtmegnt Op%meu loties, paﬂecwrevn@erogel oheil. d?aafpetmwhlch can

ol PR e PRy TR sRe e Bl BBl P Sombinations

rﬁ lﬂwb @ Infore st thesee Blilsstahcaid el £6tiva ldoPib LMNE ige@erally present in a
preferably sterile aqueous preparations of a_ conpound

C@FC?'&V%HH”aOfommwpéhthﬂ%% by arighdinfythe carnepasition. tfar example from
5 (t)é)géof the intended recipient. These preparations
ar e preferably adm ni stered intravenously, although
adm ni stration may al so take place by subcutaneous,
ular 0 ntr

TshesdRTE SHGTRakaten b epapoy b %?@dq@gaaﬂﬁrﬁomq@n% suitable
fGOFRASIIA WReMUAH bBTH B LAY g&%ﬁ\rﬂté TSI U 4 Gitable for

steri Isotonic wt

 lengyieosi closasoofact withliBeipatient's epidgenes. Such pjasteaai suitably contain
 thh 30 BatnRoRPddy AbcediS s aiforh inicH s SWHaREq where appropriate,

aRsEBvelds hdlor %p’ﬁr@e@r@%ﬁr%ééldé“oF B%pefréédrirpfa polymer. A suitable
si ngl e-dose suppositories. These can be produced b

y
agfiye sgmposibaeanegntration is about 1% to 35% preferably about 3% to 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 | act favorably on metabolic disorders. They have a

‘positive effect on lipid and sugar metabolism and, in particular, reduce the

- concentration of triglycerides, and they are suitable for preventing and treating

type |l diabetes and arteriosclerosis and their various sequelae.

Combinations with other medicaments

The compounds of the invention can be administered alone or in combination with

one or more further pharmacologically active substances which have, for example,
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of the formula | with one or nore conventional solid -
carriers, for exanple cocoa butter, and shaping the
resulting m xture. Pharmaceutiigal conpositions
suitable for topical use on the skin are preferably in
the formof ointnment, crenme, |otion, paste, spray,
aerosol or oil Carrlers whi ch can 10 _be used are

tsuprahle aects anpl metaplicy dlisgrrere g wisaases afreaupntly assomated
aﬁe\&m%mee%fs hh‘%lc%rméﬁ}F%Qf these substances.
Ive CO oun enerally present in a

concenmedﬂhnmntsf:vhﬁctmm\m@r lb]ddd glﬁ%éa/ angidgibetiof, t he
co ositiqn, for t.o 2%, 15

e rom
SHvRdNGregiants @" the Ff&ﬁt%”tﬂ’fsqys%%ﬁbﬁ%
Ph [ RGN uitable for transdermal
usgs can- %%@Ele@mﬁgg%bg@sﬁsngl e plasters-which are-
suidt adteblesity agenty; t er m cl ose contact with the
pa |ent iderms. Such pl aéters suitably contain

R BRI Aty COMPBYAGE 0ol ut | an wht h i &
bufef eé&ﬂreV%%ﬁo rfepfwe%@atm(ﬁgggﬁisa\é.gﬁamwr?yner

di spersed in an hesi ve or A
su|7t a@ltﬁhmwnaLﬁlvempmnMdsoncentratl on is about 1%

50/ r ef er abl 3% to,15% rticul ar
po§S| tivlgtcgp |%°"|"E% fah@"ua%?thné(?ﬁﬁ n@o%’)@ Belessﬂéq eased
by 9. ed@ivercdni sl Tor Ple tredtirepitof Behs fafurdepar i bed,

for exanple, in Pharmaceutical Research, 2(6):.318
( 1gg@ct|vg5cqm§oga%d°gh dhe dreatment oand{pa pregﬁntlon of complications

posi 1 h et ARbERS dras b Rl B bet0) s and, i

particular, reduce the concentration of
rigl yczﬁl des bi and they are suitable for prevent
SRMbinggenvith thej caseRAUNdsRf taﬂf@ﬁrmdaéa@@wirzg to the

| |ﬁ tH?'PI'nr Q%rﬁ%@ ds%% W%?%@ﬂghtn&tth@éﬁe@f %ngg%g%hon of

I cane € Co e I'Avent 1 on can
thdrachvet:enmﬁuabmmmlmnauon mayltakeplage eitheh byseparate nor e

S B RPLEhbfS Perie  EP
cEBn%%hQﬁtSﬁ prdL@tsSFﬁgﬁonar ﬁﬂt@n%gﬁ’a&ﬁ%%rﬁﬁ&ﬂwds are present in one

therew th suc I caments are
pharmaceutical preparatlon

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.lantus.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 active hypoglycemic active compounds include, preferably,
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1. nedi canents which | ower bl ood gl ucose,
antidi abetics, 2. active ingredients for the

treatnent of dysli pi demi as, 3.18anti atherosclerotic

nmedi canents, 4. antiobesity agents, 5.

antiinflamatory active conpounds 6. active conpounds

f the treatnent. of nmal i.gngnt tunors. 7. . ) _——
sifarvilisrpdronnidings MegliydrucsiazolidBeripees offiRznlidinediones,
REosibasé r pRIEIRA, Yudtigen rRggomseRss -fChhYkists, DPP-
%on%olunsas for the ?E%atg%@nt o?g?ﬁrgart ?ngﬁlﬁgg gngblol.sé P-Iv
inbiliitpes, cetpssitas channal epenere sush mas, fod example viose aisclosed in

Ao SP1RREE" A0 SH3I Hell S B, ORBEAE &P ver enzymes

meonedridshefstirigaiic BEGRiIcbnasgarakis ﬂn&lbrtdl‘ft‘%ogiteﬁb%té, @Rodulators
DS llators

~i'n particular for synergistic inprovenent: o

eff glugese pptakei sempolods arthich aenlipid vectebatisrurand lead to a change

[ C | 2par af e .
BAREIPH baPpRten ¥ i hR0R, BoBRlntN wdR iR saop dnpte o food
absdrptidrePPARNad PXR miod\daiods aptogitivescampadidewdiich act on the
{Fér lity of active conpounds are present in one 20
5 r%@ﬁnkmtaﬁwﬁw%nr@hpfB@b@iﬁ@@!!&m ch may be
mentioned are: Antidiabetics 25 Suitable antidi abetics
are disclosed, for exanple, in the Rote Liste 2001,

t i ' t SPL i ct i a '
inC 88 emckaifient of! e iVerdoh AR CknBlouhBENE e, foruta | are
agypipistarad igicemriination with irslial | i nsulins and insulin
Iﬂebinléabrnmimémc%fag\le_ gl@&erﬂmmhg, gbﬁib?ﬁﬁéé%gﬂs 9(ﬁtgcit’oirmula | are
. ant us..com, .or, Apidra(r), an . Ot, -

FHB SR DoTgtad WS Bstefes Whichpun o tia Geedt glucose
predudiias r siekd asp f0eRanipld Aflycugesl phospiasrylsaniihtbitors (c.f.. WO
81183506 &6 650896564 YR E588623, Wo N96R34895 At 0Bl D4188).

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

glipizide or glimepiride.

In another 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 combina-

tion with a thiazolidinedione, such as, for example, ciglitazone, pioglitazone,

rosiglitazone or the compounds disclosed in WO 97/410987 of Dr. Reddy's
Research Foundation, in particular 5-[4-[(3,4-dihydro-3-methyl-4-ox0-2-quinazo-
linylmethoxy]phenylmethyi]-2 4-thiazolidinedione.

In one embodiment, the compounds of the formula | in combination with a DPPIV
inhibitor, as described, for example, in W0988/19998, W099/61431, W(099/67278,
WQ99/67279, WO01/72290, WO 02/38541, WO03/040174, in particular P 93/01
(1-cyclopentyl-3-methyl-1-oxo-2-pentanammonium chloride), P-31/98, LAF237 (1-
[2-[3-hydroxyadamant-1-ylamino)acetyl]pyrrolidine-2-(S)-carbonitrile), TS021 ({28,
45)-4-fluoro-1 -[[(2-hyd roxy-1,1-dimethylethyl)amino]acetyl]pyrrolidine-2-carbonitrile

‘monobenzenesulfonate).
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The orally active hypoglycem c active conpounds
i ncl ude, preferably, 18 sulfonylureas, biguanidines,
nmeglitini des, oxadi azoli di nedi®nes,

"~ thiazolidinediones, glucosidase inhibitors, glucagon

ant agoni sts, oral G.P-1 agonists, DPP-1V inhibitors,
pot assi um channel openers such as, for exanple, those
di sclosed in WD 97/26265 and WD 99/03861, insulin

IﬁeBﬁét éﬁ%ﬁa mén‘i’th' ? frr %n\%fntloh"etheel!&r(]-@:ﬁgpési 8Y th¥ebrirla 1 are

he 'St nu uconeo ehesr's

'aylnymrsmadlmmosnbrm litbr s PRﬁRggama@agmnakzmch as, for example,

ounds which alter |ipid met abol i sm and | ead to a
f@ﬁ’ﬂ \§&one.PIeGIHaZeNE-d conpositi on of the bl ood,
conmpounds whi ch reduce food intake or food
absor pti on, PPAR and PXR-nodul-ators and-active - - -
Inonpeuembodhmemt aibe conmtpoaindaTBf dhﬁefm‘mula pbtaIesadmmlstered in

qolm Hq?t#%ﬁgvlt}uﬂgo%gtﬂgg el ﬁ-bfarlyo wbrhlone eC ognSgLTo ancﬁor 2, as
St IE SRS csrrin&ﬁ?élifﬂyn{aHr'e.%.nﬁ(tﬂh%1 Mn 'F'G‘P/‘EFTDSIGGB@EH EPCT/EP03/1 3454

embodi nent of the invention e compounds of

anelr RUT &R0 345%dni ni stered in conbination wit h
subst ances which influence the hepatic glucose 15
production, such as, for exanple glycogen

:ﬁhOﬁ@h@mbbaﬁﬁemtnhﬁh@ cohfpoumde. of Mee @ImAA30P, ardOadministered in

02/096864, WD 03/084923, WD 031084922, WD 03/104188).

qombjrrh%tlmﬂn ﬁenﬂ-glue@f@@ﬁmdmaﬁoroﬁumeas,ofqm%ﬁmplﬁr amiglitol or
(g stered in conbination with a sul fonylurea such
of exanpl e, tol butam de, glibenclam de,
Ill ope zenbodimenti, nitigi cofltpouds| of ahet fermudabbdaree gidministered in
t he coppounds of the forrrula | are adm nJ stered in
copminatian avithwinpares thagy ¢ne migthe aferemeantiongd eqmpaiads, e.g.

c]&)grﬁiﬁnﬂ%:ﬁgﬂ dsth lan ﬁl{%ﬁdéﬁﬁ%eﬁﬁunﬁmcmﬂeﬁ%uﬁ taa|i‘|% acarbose,

are ad mn stered 1'n conbina- tion
repaglinide dinte anetfarmis,udisulin, afidra esudfopylereai gisutinzame metformin,

i bialesms mstlodnd PranatRetay s

Lipid modulators

~In one embodiment of the invention, the compounds 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 6,277,831, EP 0683 773, EP 0683 774).

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

example, cholestyramine, colesevelam.
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Research Foundation, in particular
5-1[4-[(3, 4-di hydr o- 3- net hyl - 4- oxo- 2- qui nhazo-
i nyl met hoxy] phenyl ] met hyl ] -228-t hi azol i di nedi one. 1In
one enbodi nent, the conmpounds of the fornula | in
conmbination with a DPPIV inhibitor, as described, for
exanpl e, in W98/19998, W99/61431, W99/67278, 30
W99/ 67279, W01/72290, WO 02/ 38541,  W03/040174, in -
C P ;
?1 @50 h‘gié:rc]itlry?ﬁg%rmtrﬁyllwenggg 2Ihe: compounds . of the formula | are
adrhimistele), in E:oﬁiﬂiﬁ&;oﬂ_mﬂwcr(olesteroi absorption |nhlb|tor as described for

%"236&562%9\55@3%5?2%@%2 tmgénoﬁ%%%gﬁ; rrol | | ne-2- (S

-[[(2-hydroxy-1, 1

~-di met hyl-et hyl )am nd] acetyl] pyrrolidine-2-carbonitrile -
'Inombeazrdmalmehbrtﬂt the ui\ﬁeritinnortiaeenbmnbpnndss of théaeformula | are

entlon t he ounds, of t fornul a
VR RE) in SORERA StthoAn o Bh SRRt BARRET Ao Gr example,
§8®Ress1Ppr exanple, rosiglitazone, pioglitazone. In
one enbodi nent, the conmpounds of the fornula | are
adm nistered in conbination wth conpounds with an
on SGLT-1

Ihr:g’lé'glt fe&ﬁ%qf ffef &%lgpmpgyn@dqﬁgltlae q{mul é:rleosa%dministered in

R REOGH U8 bulRg | SN, 1BrERerabhnth RRTHIEPIRHG55entbO(se, for

I n one enbodi nent, the conpounds of the fornul a are

_ exampie s caiobdCaremaxSnizumst il oh efial.h Canola pyilu pwaaiatgm for treatment

o e’ B aisa, ROV nN o FlE Py o20ft g REY. 1805),

ZB06)) BARbAAX Ns B &RBbhiceAtdifAgWgridn@r SrdriaNiRAko, Nutrition
t he af orenmentioned conpounds, e.g. in conbination

$wedgialies ul &onfpod ealnﬁmﬂiﬂ%’f(sfoﬁmbi'l alsdwtaﬁyam ekltghat, 65926

i.d d.met f
B Paral BoRbIRRR R CaRAT ¥ porsi b priiyeParation or by
é%pggétgt%?g%trdt%ﬁ%f‘ SorApundy/asinat fofmulf Cand ©drbRiad®. 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-methanesulfonyloxyphenyi)-

‘ethoxy]phenyl)-2-ethoxypropionic acid), BMS 298585 (N-[(4-methoxyphenoxy)-

carbonyl]-N-[[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenylimethyl]glycine) 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
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In one enbodi nent of the invention, the conpounds of

"the formula | are adm nistered in conbination wth an

HVGCoA reduct ase i nhibitor su@i as |ovastatin,

‘fluvastatin, pravastatin, sinvastatin, ivastatin,

i tavastatin, atorvastatin 25 rosuvastatin. In one
enbodi men e 1 nvent, he conpounds, of the
?Q{Pmtﬁfqdl a?ewf&alﬂ? R (vl @ i Er%ean{htasmfowemw% fenofibrate,

%éfhﬁblqﬂﬁoa@ﬁg, (see, for exanple, US -

245,744 US@Eé 25%&5@%@% US 6,277,831, EP 0683 773, EP

0683 774). 30 In one enbodi nent of the invention, the
compound of th f.ormul.a | .are . adm ni stered

IS0 e & BB jRentBre e CamRuadSohdie Gypia | are
@&nuﬁ&ére&ﬁ%ﬁ?ﬁtﬁnaﬁﬂ?ﬂvﬁﬁhﬁoi‘lmd‘@md ePhnergyel am 20 In

one- enbodi nent - of the tnvention, the conpounds of the
formula | are administered in conbination with a

hgl est rol.a rptj nlnhlblt as described fo
(e 208 EFRURRE0BoLR rafehide: thenBomBROUDES  ofe, 6 formula 1 are
ARTRGIERIAN domEIGETINN BECETH .ﬁﬁisnbmwemé)@mplé hep-529, 414
conpounds of the fornula | are adm nistered
(oestragib).on with an LDL receptor inducer (see for

exanple, US 6,342,512). 10 In one enbodi nent, the

conpounds of the fornmula | are adm ni stered in
lnowhenatribaaiment dfuthe mvement Sthepbefrfpmhuy onsied UldkRula | are
%kl ng gents (see, for car ob/ Car omax(r)
g Fgayn G@mtanaﬂorbwﬂaangﬂﬂib gﬁrﬂf@B&@rat. on for

treatnment of hyperchol esterol em a, ADVANCES I N

THERAPY (2001 Sep-Cct), 18(5), 230-6). Caromax is a
Ioaoob emitogimenty gir theu dventiom Noer boumundkltoﬁ ttih@nfoitr&ula | are

ecialties & Fopod lL.ngredjents ustri
RisteresE 9 ccPRmEtiaN iR, A1) MmO orsUah, @, for example,
jﬁ@]w_r) is possible in one preparation or by
separate adm nistration of conpounds of the fornula I

and Caromax(r). Caromax(r) can in this connection

!él @ﬁeggm oc:llmneﬁ’tt %rfe%el rl]n\}er}l |0anrt'iln]czeOfc:orf'n%(c))%nHrOdfJ CEhe formula | are

administered in combination with an antioxidant.

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

~administered in combination with a lipoprotein lipase inhibitor.

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

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
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for exanple, in bakery products or nuesli bars. In one

enbodi nent of the invention, the conpounds of the
formula | are adm nistered i @2conbination with a
PPARal pha agoni st. In one enbodi nent of the invention,
the conpounds of the fornula | are 25 admi nistered in
conmbi nation with a m xed PPAR al pha/ ganma agoni st
such as, for exarrpl e, AZ 242 (Tesaglitazar,
S | oy
DoRDS, PR PG of RiRCaeiBY, PRECEERSblds, ofyfacformula | are
ad‘m[rﬁsiermt |hmomﬂmtmry\)nth a lipase inhibitor such as, for example, oriistat.
carbonyl ]-N-[[4-[ 2- (5- et hyl - 2- phenyl - 4- oxazol yl ) et hox
y] phenyl ] met hyl ] gl ycine) or as described in

- Yoot rilhodliRt oe; MR, A caonliBloBo ey iggine o

doffedBgamine. \WD @0LEHES7 @mbadimeat,e rthe difumthrer cﬂctltvlae ingredient is
ﬁventlon t he conpounds of the fornula | are 21
red in combination with a fibrate such as,
for exanple, fenofibrate, genfibrozil, clofibrate,
bezafi brate. I n one enbodi nent of the i nventi on, the
lgoaplbithes ambadimentr thel sompatiads aafrihei firmudall iare administered in

AT V' | AR bk EnE, oo meiite aefREmine regulated

transerpR infludhees ahs sﬁ@ﬂagdusrﬁ SARR &hdOfastit Nerd in mice"
|nh| bIthI‘ for exa @*e CP-529, 414 v?torcgg?ra{ p%? loe

 énist @ nthHQ;rfnqn%anM@etab@Im Reﬁ%ar@brfaaamhé’:%@ 554-558),
555 it 6y, BTSSRI S monm

dycbrmxyhmihylynabhﬂheﬁe;nmu:llfandamaz‘eehydrﬁclaldﬁwl(w MGBM)) MC4
conbinatjon with an MIP i nhi bitor, such as,

GORIRS e (Tor] GRMPle Bel2-(3a-berzyirypainiatoxer2 ?:r?@ 4,6,7-hexahydro-
BYPYESI6[ 408l RBIrCE TR O A R h R o iy )5 - BYGEh 11T 8mino-1,2,3 4-tetra-

hydronaphthalene-2-carboxamide (WO 01/91752)), orexin antagonists (for
example 1-(2-methylbenzoxazol-6-yl)-3-[1,5Inaphthyridin-4-ylurea hydrochloride
(5B-334867-A)), H3 agonists (for example 3-cyclohexyl-1-(4,4-dimethyl-
1,4.6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one  oxalic  acid  sait
(WO 00/63208)); TNF agonists, CRF antagonists (for example [2-methyl-

- 9-(2,4,6-trimethylphenyl)-9H-1,3,9-triazafluoren-4-yldipropylamine

(WO 00/66585)), CRF BP antagonists (for example urocortin), urocortin agonists,
B3 agonists (for example 1-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-(2,3-di-

 methyl-1H-indol-6-yioxy)ethylamino]ethanol hydrochloride (WO 01/83451)), MSH
~ (melanocyte-stimulating hormone) agonists, CCK-A agonists (for example

{2-[4-(4-chloro-2,5-dimethoxyphenyl)-5-(2-cyclohexylethyl)thiazol-2-ylcarbamoyl]-

5,7-di}'nethylindo!-1—yl}acetic acid ftrifluoroacetic acid salt (WO 99/15525));
serotonin reuptake inhibitors (for example dexfenfluramine), mixed serotoninergic
and noradrenergic compounds (for example WO 00/71549), 5HT agonists (for
example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid salt (WQ 01/09111)),
bombesin agonists, galanin antagonists, growth hormone (for example human

growth hormone), growth-hormone-releasing compounds (tert-butyl 6-benzyloxy-
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adm ni stered in conbination with an antioxidant. 20 In
one enbodi nent of the invention, the conpounds of the

formula | are adninistered i@&3conbination with a

| i poprotein lipase inhibitor. In one enbodi nent of the
i nvention, the conpounds of the fornula | are 25

P AR BB e BT 83 o
(VOOTDYBBED5)f, TRe! fayomsta (sed! Jor a4BhipIS! ErFeg 45D 884%,0 decoupling

combi nation wth a squal ene synthetase inhibito
Rratedhe? @fbddmedutators, tiaptin mgamats)r{seehéo«:@mpmmiejsme Daniel W.;

L AP 1. AL a0 I 480 B, et

agomﬁ@ akma pbﬁemﬁbﬁﬁpf@a:h tof thk fedtmepn bF @Besit eDrugs of the Future
oun orrmula | are adm ni-stere

'(88 n%ﬁ(ﬁbﬂ%ﬁt&ma R4 zagonistai (rempcrptih d@prefxwr) llpase/amylase

L R e Y O R —

W00/ 83 €2 X Rremdduidtoes 6|U'I”Rﬂ39dgcﬂﬂ§tbve ingredient is
sibutramne. In a further enbodi nent, the conmpounds of
the formula | are adm nistered in 10 conbination with

IFORE dskhiRt | n? of REhveifitieo Bﬁfl@@bgﬁ LBAY ek e?ﬂrd

transcri pt ["'uences ener’gy netab nx ety
gastric enptying in mce" Asakawa, A, et al.

A B Sl e

ah m no) et hyl | -
cy%ﬁ%@&@@e%w’?ﬁgﬁ?ﬂﬁrgﬁﬁél sul f onam de
P

Inyenece ﬂtmer(tcdhemem)mdswm the faromilat b greomdministered in

@F‘%@’Q With Jyedisaments, having &ffests;on the cerenapygiigyiatign and the

vagt@aps tdm3 st us] fbrréx@n')ﬂlé -AcEnisibltors@he Miprd), #édicaments
thyl]-1-amno-1,2, 3,4-tetra-

Vet aﬁfasphtheaa@@tensmmm systeim, caloiLon coiBmists, betasblockers etc.

ant agoni sts (for

In one embodiment, the compounds of the formula | are administered in

combination with medicaments having an antiinflammatory effect.

In one embodiment, the compounds of the formula | are administered in

combination with medicaments which are employed for cancer therapy and cancer

prevention.

It will be appreciated that every suitable combination of the compounds of the
invention with one or more of the aforementioned compounds and optionally one
or more further pharmacologically active substances is regarded as falling within

the protection conferred by the present invention.

The activity of the compounds was tested as follows:
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exanpl e 1-(2-net hyl benzoxazol - 6-yl)-3-]

1, 5] napht hyri di n-4-yl urea hydrochl ori de
(SB-334867-A)), H3 agonists (24r exanple

3-cycl ohexyl - 1- (4, 4-di net hyl 20
1,4,6,7-tetrahydroi m dazo[ 4, 5-c] pyri di n- 5-y|)prop

 OehrERSSAY EoBl st orAEAR ARG b ek ggur PPARaIpha

‘% §2,4,6-trimethyl phenyl)-9H1,
9- tr| azafl uoren-4-yl]di propyl ami ne (WO 00/ 66585)),
CRF BP antagoni sts (for exanple urocortin), urocortin
igl)_ﬁ_|on| sts, [33 agonists (for exanple
€chi or o- 3- et hanesul fonyl met hyl phenyl ) -2-[2-(2, 3- .
di 25 met hyl - 1H i ndol - 6- yl oxy) et hyt ami no] et hanol
hydrochl ori de (WO 01/83451)), MsSH- :
'(hﬁepam@ytcésybsmlcas |wtgcmbmdot¢ebumgarﬁ%%831p0@+and activate it in an

”#%;;}B%fgﬁér )eég%ﬁ@?gz ér@' Bt %Lg%?hfrgggi yI HEK cell fine

(FFBK E-human ity Kidrieg® whicly lis aéfetiedl @Chére as PPARalpha reporter
trifluoroacétic acid salt (WD 99/15525) serotonin

Gedupinakelti ApmtBInsortwo( fg@lneﬂfi(aﬁ‘;ﬁ'@erﬁﬁxf%ngJICGGBWné?POﬂef element
d
PhashSALh R0, o 20 LRARGANE! Sufpfo BRUARS, (o cALs
%@Bﬁggl?ﬁmDBD%aﬁy&h yiedigtes a@(pﬂ&esbrmil ofc trecilacifendde reporter
(0] | oni ani n
gnggbriienan '%9 oM hahg’?’ﬁgﬁgwo Q%rrg’}‘é stakin ang ogRrstitutively
SPTIRRR) 1ulbR IR TREGA RAMAPFHIBBHALSD binds in the cell

enzyl oxy
riuciedisd of ﬂmJRFW:Raipha aoepoércaelbline wia 48e 4544 ypoteint portion to the

%Lﬁﬂ%%@aa TR amaheancef tie/g5aass hattHemayt which is

eg?éibﬂ it ﬂ’fe éeﬁ@tﬁé' 8 fHeS cell GiBEl MHREONS Sdn‘-’t'y 0|ﬁ%eex;f)|@%smn of the
Daniel W; Leinung, Mtthew C

Imaisﬁasskr&partar gene Whouhad@c@ﬁsof aPRRARalgha Utgmdnifsfaﬁy acid-

Cﬁe%iélﬁajetaﬁpa@‘ggme -l’i‘{;ﬁ’ﬁgé’é"@b@% sgg‘(ﬁgtgﬁélgsgﬁuggﬁgs bind and

defivagotties PP ARMISHEP flididh protelfoah@ theneby IUribasab st x@session of the
i nhibitors (for exanple WO 00/40569), PPAR nodul ators

logitarase sepnrter gmeoahemwfaswhlqﬁ’dad@ﬁmsed gap peprtected by means
' . t th

AR ngtoas Al PR Bbeha8 . "enboci ment |

t he other active conpound is dexanphet am ne,

Construction of the cell line

The PPARalpha reporter cell line was prepared in two steps. Firstly, the luciferase
reporter element was constructed and stably transfected into HEK cells. For this
purpose, five binding sites of the yeast transcription factor GAL4 (in each case 5'-
(GGAGTACTGTCCTCCGAG-3') were cloned in 5-upstream of a 68 bp-long
minimal MMTV promoter (Accession # V01175). The minimal MMTV promoter

section contains a CCAAT box and a TATA element in order to enable efficient

transcription by RNA polymerase [l. The cloning and sequencing of the GAL4-
MMTV construct took place in analogy to the description of Sambrook J. et. al.

- (Molecular cloning, Cold Spring Harbor Laboratory Press, 1989). Then the
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anphet am ne, mazi ndol e or phentermne. In one

enbodi nent, the conpounds of the fornmula | are

adm nistered in .15 conbinat28n with nmedi canents

havi ng effects on the coronary circulation and the

vascul ar system such as, for exanple, ACE inhibitors
glg rampril), medicaments which act o

the L
t%ﬁ@@?ﬂusepwrﬁll%b@tf@ﬁse&ﬂr@ (hecassian %ﬁé@@ﬁ)w@@%clone‘ﬂ in 3"
Mqﬂp H‘gﬁ’{t n
CPJ a%%gﬁ? %dﬁrlﬁg'Wst er§% %é r%l nat bﬁ%w&%ﬁé%e reporter
e’remenarmnsfstahgtwfn@valem |b|md1hg asitest MMTaA bemnoter dnd luciferase
one enbodi ment the c? e fornmul a |

nds. of t , :
g Wast reclaned, inte A, ﬁw FOHER Z8RERt r@sw?érfq? in order to

| SHtginSire! ;9¥§1‘?1&c{58{1em“{$ﬂ56|ﬂ%%6 arfis GBS was transfected into HEK

prevention appreci ated ‘t hat -every
cﬁllstlakaoeorctmimenmm thre sfaternentsoinpdusidee!,off . M.hat al. (Current protocols

OGRS BRPetYeindr by Jone WIEY 6, SO ey 1595). Then zeozin-

é?ﬂ?ﬁ:lfl l‘r%uﬁﬁ' %ﬁ@lﬂn\ﬁew‘éﬁb@é@ﬁ@@%a‘@cﬂ&%ﬁé@l@ &8ble cell clone

Ing wthin e protection conferred by t
whick showedwery lamwbasal erpeessien of the lociferase genpounds

vvastest d_,as f.ol termn 10

17 sshahdgups HEE P rablia Ebiony PREMRS R ALt R ARaIpha-
IBDaBigtrddifcdaahfN e sthoudsit @Bﬁéﬂeﬁbﬂltﬁéd tFordhispurpose, initially
human PPARal pha and activate it in an oni stic

thﬁmwAu@dmqurztba Nrdertjnal ¢ amigo @Pmsfﬁ clbeadiuspgerticqig receptor
(ApBEssi RS PATRUAETIIER, 1 50 etk B SR1S 167 o aic

repor
'gezletdfdhe|met1transcarldtlonlfbetoa@AtérQAcd:wsmi #rﬁﬂ%Sﬁm The cDNA of
pdeltaM GAL4- Luc- Zeo) _and a PPA I rote
erligandrbingling fswagial shthesBHMan alohipe gecdptor (amino acids

§1‘6’f—%§8?%c@&sélaﬁ 4 Y9h386)278s rc%’r‘i’éd & at the 3’ end of this GR-GAL4
construct. The fusion construct prepared in this way (GR-GAL4-human-
PPARalpha-LBD) was recloned into the plasmid pcDNA3 (from Invitrogen) in order
to enable constitutive expression therein by the cytomegalovirus promoter. This

plasmid was linearized with a restriction endonuclease and stably transfected into

‘the previously described cell clone containing the luciferase reporter element. The

_ finished PPARalpha reporter cell line which contains a luciferase reporter element

and constitutively expresses the PPARalpha fusion protein (GR-GAL4-human
PPARalpha-LBD) was isolated by selection with zeozin (0.5 mg/ml) and G418
(0.5 mg/ml).

Test procedure

The activity of PPARalpha agonists is determined in a three-day test, described
below:

Day 1

The PPARalpha reporter cell line is cultivated up to 80% confiluence in DMEM
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el ement dependi ng on a PPARal pha |igand. The stably

and constitutively expressed fusion protein

GR- GAL4- humanPPARal pha-LBD bi 8@s in the cell nucl eus
of the PPARal pha reporter cell line via the GAL4
protein portion to the 15 GAL4 DNA bi ndi ng notifs

- upst r eam of thelumferasere orter el enent i ch

msdrum%ga GB35 AIESGRT MY B1e Rewas] PORIHES: e @-FCS (feta
| f
éaﬁf Qé}h}ﬁ'{ Adh] 3?895 @3‘3?—&}0 P%ﬁ:;\tgplnhlu&f ISAS ?#F}Ef?”%t ?;[nwtrogen),

‘hout tion o a |1 gand
Giﬁlrdg/nﬂ&pﬂ euad (Ha0aB1-Calrf Imﬂhrogm()csi % @@nigikin istepptomycin solution

iRz, 1ouaBRF g o2 e o drSRfpraPn BB 0%2. invivogen),

| ?Eillﬂ(r Q8 rﬂéﬁeogp in Ué‘tbﬁc‘i‘érﬁsﬁeﬂ e&ﬁfl.ltrérb&ﬁéé‘ #'h83112, Becton

uci f-erase orrre can be detected by neans

. li‘ckmlsen) Imcelésumnreenwbatanata:bm(bmih@twesem 085%, CO,. The 80%

e ! VbR Sl A 3505 FEREIhR R g, e,

trré‘ﬁe{:l Lw.m & AP OF tFyPBR ESI"u’aSIH qmsomzewmmg@{)e@t e for 2 min,

stably transfectéd into HEK cells. For this ur pose,
toker upi indSmy &fi thesDHIEN nneojdgarsdesrrrﬁneslcamqbtcpun @t@rceﬂ counter.

lgﬁ« &.Iltl %g%%&é@r %éﬁ{rg lrbe%gw %S%T %%68%%? %ﬁ% s%wto each well

O H IBIRE] RSTERRS lpweiha\iﬁiblgaear tiﬁﬁl ﬁbtﬂ’mh (#8670, Corning Costar).
_Erom)ter 30 section contains ox and a TATA

he pigtes are ipedeateddn arpall @C@&to&aféﬂ ¢ aw&ﬁs@ EQsfPoa* By

RNA pol ynerase Il1. The cloning and sequenci ng of the
GAL4- MMIV construct took place in analogy to the
Dageription of Sanmbrook J. et. al. (Mdlecular

e rikai5Ba SoSBlr & e S el EERTS A% Phgentvaton o
ftﬁﬁﬂ&f@gmgtﬁ% |ts"¥ﬂ x?defr?lnlgglguhg Hﬁ?ﬂuﬂ"(}#@%%@-@ﬁ‘gofwltrogen) to
Whichf5% af esrFEpB r(#8H- 3@0&3]@3112HW)$2II’T1M off L-giutamipsl @25030-024,
l%g@l%@% r}qe gh%Mvr% rcgrrahtﬁ?e%qyag%ﬁl?ri?%é jré%iflﬂ, gﬁﬂ%,\/\ﬁemcmln and
éﬁtéﬁ@?@ihlae Byeq,eédééa obtain the plasmd

L4-Luc- Zeo. This vector was transfected into
T«Es( swlstmqea axe dostadrat ¢l \wiliffarenh concenteationssnithe region of 10 UM to

. % pr. N’Iore poten{ compofn%’sr. G’ Ees?eé) ogghéentratlon ranges of from 1 yM

to 10 pM or between 100 nM and 1 pM.

The medium of the PPARalpha reporter cell line sown on day 1 is completely
removed by aspiration, and immediately, the test substances diluted in medium
are added to the cells. Dilution and addition of the substances are carried out
using a robot (Beckman FX). The end volume of the test substances diluted in
medium is 100 pl per well of a 96-well microtiter plate. The DMSO concentration in
the test is below 0.1% v/v to prevent cytotoxic effects of the solvent.

To demonstrate that the test is working in each individual plate, a standard
PPARalpha agonist, which is also diluted to 11 different concentrations, is added
to each plate. The test plates are incubated in an incubator at 37°C and 5% CO;
for 24 h.
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in nmol ecul ar biology, Vol. 1-3, John Wley & Sons,
Inc., 1995). Then zeozin- containing nmedium (0.5

ng/ M) was used to select a sf¥table stable cell clone:
whi ch showed very | ow basal expression of the
luciferase gene. 10 In a second step, the PPARal pha
fusion protein (GR GAL4- humanPPARal pha- LBD) was

Pay Boduced into the stabl e cell clone described. For

08 BRI o e 588 Bl removes o

thecipplidator @AdcCk@smediutn Fi‘@‘hk’bﬁ)ateﬂaafﬂ Thiecklisoarehlyze®Nyy pipetting
section coding for amno acids 1-147 of(wé 39%1 I
%0 whet Bright @m fergestt (tamy Promegalksing each lg@ﬁv well microtiter
kh
B R, BRI 220 SO BRIy o TR0, i, e

'm&ma#qszateasam omeabredain the I@miremstef ([Thilux GRnGAallac). The

construct. The fusion onstruct re ared in this way .

I%%ﬂﬁ&ﬂe 8teiSch $ffed into the
plasm d pcDNA3 (fromlnvitrogen) in order to enable
constitutive expression therein by the cytonegal ovirus
Pvalosti@y. This 20 plasmd was |linearized with a
restriction endonucl ease and stably transfected into
the previously described cell clone containing the

The 'cf'lﬁfeaéﬁtarﬁpm&tﬁdpa%mP mé'és%rlnﬁllihﬁé%éeﬁ?éﬁ@é Rixported into a

reporter cell |ine which contains | uci f erase

MeqaomfteExeaele?iEnDosamtw@muNe@tanﬂbE§25@x¥ﬁié§%@§ RAAR agonists are

PPA ha f usi pr Qtein

AR B D) P B S R o uihs, msipustions of the
f@nbfaweuret )l . (418 25 (0.5 ng/nm). Test procedure
The activity of PPARal pha agonists is determned in a

three-day test, described 30 below Day 1 The

TERPP 8 RS RS DAL B 1 8o 100 i sy

Hfelin the farigd bOMOMA.08 M to/2s10 m% cs-FCS (fetal calf
serum #SH 30068. 03, Hyclone), 0.5 ng/m of zeozin

(#R250- 01, Invitrogen),
The results for the activity of some compounds of the formuia | according to the

invention are listed in table | below:

Table |
Example No. EC50 PPARalpha [nM]

| 0.2

il 0.2

v 0.6

X 0.3

X 34

Xl 26

X1 0.06
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0.5 ng/ml of 418 (#10131-027, Invitrogen), 1%

penicillin streptonycin solution (#15140-122,

I nvitrogen) and 2-mM of L-glugam ne (#25030- 024,
Invitrogen). 5 Cultivation is carried out in standard
cell culture bottles (# 353112, Becton Dickinson) in
a cell culture incubator at 37C in the presence of 5%
CX2. The 80% confluent cells are washed once with 15

TSR0, 3 08B OBLADRRIT o ST i o e

;ﬁ@ént%nm dctivatér K tHe upPWRa@prrd i celpltesr, Divikd neﬁecmg for example,

descri bed and counted in cell counter. 10 Afte
analegqusiy tQ)CEJIfJQaWO'@ﬁQS’eﬂb@}tQﬁ a qwaringotiigetiglycerige concentration

k2o B BPRIEL oo Rt o] PR SChtaboe

m@é%@éc)anddﬁih@rcﬁggér?&saWlarmau@laggdl Resgamsti IVdIIrmfukNd).oﬁ 345-52,
at 37C and 5% or 15 T PPARa
?egﬂﬁnl §t Kegsdemeet @i fRolgs eofjlps%as%ﬁx?e@ inga @pgtdlgease NATURE,

u 0L d rz%t M%I\/I:%?Orgé (]# me( %F}g%qoas %g 8[‘ ?%tc?&{l%dgg% ollferator-actlvated

mbepﬁmrsﬁ%rom tranSEPtionSHe30BG6I8tcD 2linikkglc pravdipe, umwmmn Lipidol 12:
| ut gmf@s (#25030- 024, Invitrogen) and the
I 424 al ready descri bed (zeozin, (418,
penicillin and streptonycin) had been added. 20 Test
substances are tested at 11 different concentrations

Determinatigh @f EE50 vapies: of PPAR pgionistisdnpidiecerllular PPARgamma

ounds are tested in concentration ranges of froml
tﬁ to 10 pMor between 100 nMand 1 pM The nedi um of
t he PPARal pha reporter cell line sown on day 1 is
completely renoved by aspiration, and i mediately,
PPrirciplest substances diluted in medium 25 are added to
the cells. Dilution and addition of the substances are
carried out using a robot (Beckman FX). The end vol une

- Aftrangrent Q&hsmhﬁﬁ apstem @idripleged o detatimine tee délmlleprl PPARgamma

per wel | of 96-wel] mcrotiter plate, The
A rFéRABragqmstshlé 1 58607 SR Ws® of aiiciraeg reporter plasmid
g’ﬁr‘o\ég)s%% 't'ﬁ%) gcgff’ OﬁPh‘Pﬁ(aﬁ%éﬂ?é‘ipre%ﬂon plasmid (pcDNA3-

GAdAmuﬂmpiBARgammalsBlathoﬂa ptmrﬁiEAF&arqohnna'@mﬂysﬂransfected into
T@h%@bﬁpr@%ﬁfé k?clirllc-:lﬂjyt g OIls (?-IE’llfiL cells) %gpé :sct gﬁeeqctp?gstsu?nnln these cells
of the fusion protein GAL4-humanPPARgammalLBD 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 of the luciferase reporter gene, which can be detected in the form of a

" chemiluminescence signal after addition of a luciferase substrate. As a difference

from the stably transfected PPARalpha reporter cell line, in the cellular
PPARgamma test the two components (luciferase reporter plasmid and
PPARgamma expression plasmid) are transiently transfected into HEK cells
because stable and permanent expression of the PPARgamma fusion protein is

cytotoxic.

Construction of the plasmids
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to each plate.. The test plates are incubated in an
‘incubator at 37C and 5% CO2 for 24 h. 27 Day 3 . The
PPARal pha reporter cells treaR8d with the test
substances are renoved from the incubator and the
mediumis aspirated off. The cells are |yzed by

pi petting 50 pl of Bright G o reagent (from Pronega)
into each well of a 96 well mcrotiter plate. After

TR e 80 3epSABTHIBIEASLASASAALIITK [Edactl on the vector

m nu es ar e neasure
ﬂ)@hslmnmfrem Priormega. Theorepdaier ptasmidlise prepsasd by wipningréive binding
of a.mcr t ite

f, h |1
2ip GaheorPas AT CUPIRTL AR ECAE 4 trch JBFES terwith the sequence
%%TB@@&G RETRRNRSCALS e’i@géﬁ'n%id Wﬁhoaa 16'?29 CH[.'PF%%t thymidine

se- act|V|ty UI‘V s and ‘EC50-val ues of
IPRade quoniaiers sacton c(ﬁmluaake&co%sn@n t#eAB%'g‘r%&h Xupstream info

 obakgeclg dnunpmel phdhecBimHinEcEnats RIRBIS o hgscomplet

Elf&‘é@ éh% frob? Phdtihs thitdisafSanbark ActEsdibe # RGO79S which is
rom Mto > 10 p, The results for the activity

alfeadyna conatptuenmf tbe plasmiipGLBkasic aeedr thegloning: anrd séquencing

&k EPRHOE Bl B S R A R 0 ARG T8 aprigey to the

description in Sambrook J. et al. (Molecular cloning, Cold Spring Harbor
Laboratory Press, 1989).

The PPARgamma expression plasmid pcDNA3-GAL4-humanPPARgammalLBD 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 PPARgamma receptor
(amino acids 1152-Y475; Accession # g1480099) was cloned 3'-downstream of the
GAL4 DNA binding domain. Cloning and sequencing of the PPARgamma expression
plasmid pcDNA3-GAL4-humanPPARgammalBD again took place in analogy to the
description in Sambrook J. et. al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989). Besides the luciferase reporter plasmid pGL3basic-5xGAL4-TK and the
PPARgamma expression plasmid pcDNA3-GAL4-humanPPARgammalBD, also
used for the cellular PPARgamma test 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 endofoxin content, before transfection into HEK celis.
Test procedure
The activity of PPARgamma agonists is determined in a 4-day test which is

described below. Before the transfection, HEK cells are cultivated in DMEM
(# 41965-039, Invitrogen) which is mixed with the following additions: 10% FCS
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pRlusperintpk

XI'34 X126 X1110.06 28 It is evident fromtable |I that
t he conpounds of the fornmula | according to the

i nvention activate the PPARal BBa receptor, thus
effecting, for exanple, analogously to clinically
used fibrates, a |lowering of the triglycerlde
concentratlon in the organi sm (see, for _ exa

-0y c WaiaOgGaN)al 1% PPRRISIIEHEBIGARYSIn A 4#d5140-122,

'ﬁ&'%@%ﬁééﬁa 2 | Gl RLARI (f2050 00 SERES 0y of
PPARs in health and di sease, NATURE, VOL 405 25 NAY

00Q, 421-4; |. Pineda et al.: Peroxisone
#blliferator-activated .receptors: from

%ﬁlﬂs Céélﬂf:bﬁ’”ﬁ' é%ﬁsﬁéct%zj{gixgg%abvrﬁ&ﬁcddn@ﬁns Canl " four plasmids

pr-dol 10 2 Det-ermnati on of
ﬁ@ﬁ'@usad dm:nbbd FBPARdEIgortosBMEll\ah is Ipeepm'ledurhe fotomkagemounts are

ke 5 BaketRigh ol of sefRS A Bir oA Sy Aiutte B oy one test
262 RABF aafmbEESand tseI'LﬁTllflfb"eeEbMEMt 41565-089 alnv;trogen) 100 pl of
[uciferase reporter plasmd (pGL3basic-5xGAL4- TK)

referanpeApigamich pRILAEE | On r;glla&.m‘!e()( pt Dfgciferase reporter plasmid

PR UERR AR IR GO ol SRl PRSP R ERERSIOK plasmid

SSHNAB-GALS NIM#hH mm&mo 100" hikede @l | 8 @f of plasmid
the f usi on {)rot ein umanPPARganmmalLBD whi ch bi nds

+)KPOQ .ngng)s .Rf@@ %fmltcrfesqhetm Betre pirapared. by pixing 1.9
0 DAY R, OB Yo BB cbfanstecton reagent

(frothu Ciager) for waehsO® wellf midnetiten pidter Ssbse(p.mmtlyee geoé solution A
whi ch can gigﬁtected in_the fo

W,lxqgmfvﬁ & solyion Bip;give %"m?quf‘%mgpnac which is thoroughly
UL AR and DB ldd B EpAenipel et
80%ledrdluent HEK cells from a cell culture bottle with a capacity of 176 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 ml 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 ml of this cell suspension are mixed with 5 ml of solution C for
one microtiter plate. 200 yl of the suspension are seeded in each well of a 96 well
microtiter plate with a clear plastic base (#3610, Corning Costar). The plates are
incubated in a cell culture incubator at 37°C and 5% CO; for 24 h.

Day 2

PPAR agonists to be tested are dissolved in DMSO in a concentration of 10 mM.
This stock solution is diluted in DMEM (# 41965-039, Invitrogen) which is mixed
with 2% Ultroser (#12039-012, Biosepra), 1% penicillin-streptomycin solution
(#15140-122, Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). Test
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3" - downs

PPARganma test the two conmponents (luciferase reporter
plasm d and PPARgamma expression plasmd) are :
transiently transfected into BAK cells 30 because

st abl e and permanent expression of the PPARganma

fusion protein is cytotoxic. Construction of the

plasm ds 29 The |uciferase reporter plasmd . )

pdpsinnessc ars teatad 1K § totyefel iffarpat oergeastratipas 3pdke ¢ange from

_ | id . . ,
50U B 905980 T, SERL el AR L300 FRBREA, i ranoes fom
flal ¢ 1P (each binding site with the sequence 5

' - CTCCGAGGACAGT. 3'), 1 th it 160 .
BB DRG0 K Tl s B ibre And 96464 pBRYakiiS completely
655587 o 0 AR e g g fpmediarly
addgd & the belkts. fldeadibutiparend additi®h aff itiel supgtaates is carried out by a

(B (BRGHEn G hBe SratNolmisch abadet! suanciRiaflie medium s

i r i . .
100,580569,01% 56 1 osp e ESLBES, chages it a stanr

BeédRtdamrmeragonigamtivicdois Ukewise diluted Wb18cdifferent|lconcentrations, in
SRk 1S e iRle 3he iionHator the 38 n 838 hnanidfal plate. The test

PR SreGAbdo At aam BRARI AMEIGLRR Mesand5 P8 D5 dorysH,. i 1 st
cloning the cDNA coding for am no acids 1-147 of the

yeast 15 transcription factor GAL4 (Genbank Accession

' g‘a? 4386) into the plasm d pcDNA3 (from I nvitrogen)

ownstream of the cytonegal ovirus pronoter.

Aftbs egueoval yof tthe neddidmotbyt keplratiemd-50i ndi of DogkGlo™ reagent

&ll_BD) of,,t he human PPARganma receptor (am no acids )
unh-Gla/5; Luciiesasq Aesaygdysienyolremegr) giegadded to each well in

gﬁ#&m& AR ﬁ?ﬁ%fag@k%é%tﬁkﬂghg%d&ﬂaﬁggopl%tg%hggcells and

sequenci ng of anme expressi on
pobidssSthesubsnate fdPRA&disefyallEferagai(Rhotials pyratie) formed in the celis.

al g tg the, description in S r oo . et al.
RREr aRiation! 3hiragm coMpoGHiend FBPLBRNY TWory Grjutes, the frefly
BE}ﬁél%SE;If%égih&QB%ﬁéHmaﬁﬁﬁggHEé fi€"rA88sireACh! § ' mBA&RIAinstrument

pGL3basi c- 5xGAL4- TK a
(measuring 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 temperature in the dark for a further 10 minutes, a
chemiluminescence mediated by the Renilla luciferase is again measured for

1 secf/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 plots and ECS50
values of PPAR agonists are calculated from the ratios by the XL.Fit program as



PPARganma expressi on plasm d _
pcDNA3- GAL4- humanPPARgammealLBD, al so used for the

cel lul ar PPARgamrma test are tBg reference plasmd _
pRL- CW (from 25 Pronega) and the plasm d. pBl uescri pt
SK(+) from Stratagene. Al four plasmds were
prepared using a plasmd preparation kit from Q agen,

sprecHieddrs theemnanuiactiyes dDBal ity with a nini mal

SRR SRS P 68 A R BTN T A bl messure

fos tHEEPPAR agshisie deséribay irf #i58 aplications descri bed
bel ow. Before the transfection, HEK cells are

cultivated in DVEM (# 41965-039, Invitrogen) which is

TR0 A0 o AR e A g o

sol ution (#15140-122, |Invitrogen) and 2 nM

L- gl.utam ne (#25030-024, Invitrogen). Day 1 5 Firstly,
solution A a transfection m xture which contains all
four plasm ds: previously described in addition to.
DMEM is prepared. The following amounts are used to
make up 3 m of solution A for each 96 well mcrotiter
plate for one test: 2622 pi of antibiotic- and
serumfree DVEM (# 41965-039, Invitrogen), 100 pl of
reference plasnmd pRL-CW (1 nglpl), 100 pi of

l'uci ferase reporter plasmd 10 pG.3basi c- 5xGAL4- TK (10
ng/ pl), 100 pl of PPARgamma expression plasmd _
pcDNA3- GAL4- humanPPARgamalLBD (100 ng/pl) and 78 pl of
plasm d pBluescript SK(+) (500 ng/pl). Then 2 m of
solution B are prepared by mxing 1.9 m of DVEM (#
41965- 039, Invitrogen) with 100 pl of Pol yFect
transfection reagent (from Q agen) for-each 96 wel |
mcrotiter plate. Subsequently, 3 m of solution A 15
are mxed wwth 2 m of solution Bto give 5 m of
solution C, which is thoroughly mxed by nmultiple

pi petting and incubated at roomtenperature for 10
mn. 80%confluent HEK cells froma cell culture
bottle with a capacity of 175 cn® are
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The compounds of the formulae | and la can be obtained in accordance with the

- reaction scheme below:

0. OH

Y* :

1. COCI2
1 2. R30H

0O«
R3
. Y*

R5

\NBS
HO OH o O.
(sz)n (C:'HZ)ﬁ-l Y+ R3
: ' Br”
c R5
B

HO
(CH,)n

(5]
E
NN
3 0 '
AY
<
»
: O:
A /
o
(oS ]

NaH

R1

R2

sl e sttt

Nal
acetone

R4
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. | tBuOH
KOH
| R4 . Oxy O g3
0,\3‘ 0 O—Y*
R Y* /
1 =N (CH,)n (CHpm R5
M
=2 |

Compounds of the formula A in which R3, R5 and Y have the meanings given
above are reacted with NBS in an inert solvent (e.g. CCl4), giving a compound of
the formula B. '

The compound of the formula B is reacted with a compound of the formula C in
which n and m are each 0-5, giving a compound of the formula D in which R1, R2,
R4, m, n and Y have the meanings described above, at the same time
component C is initially heated with dibutyltin oxide in toluene on a water separator
for a number of hours and then, with addition of dimethylformamide, cesium

" fluoride and bromide B, converted into D by stirring at room temperature for a

number of hours.

The compound of the formula E is reacted with an aldehyde of the formula W (for

example benzaldehyde, thiophene- or furancarbaldehyde) to give a compound of

- the formula F in which R1, R2, R4 and X are as defined above; to this end,

components E and F are initially dissolved in acetic acid and HCI is introduced

until the reaction has gone to completion, giving compounds of the formula F.

The compound of the formula F in which R1, R2, R4 and X are as defined above is
heated under reflux with POCI3 in chloroform for a number of hours, giving

compounds of the formula G.
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Compounds of the formula G in which R1, R2, R4 and X are as defined above are
reacted with Nal in acetone under reflux for a number of hours, giving a compound

of the formula H.

- The compou'nd'of the form'ulé D is reacted with a cbmpound”of formula H in which

Y is as defined above, giving a compound of the formula J in which R1, R2, R4,
R5, X and Y are as defined above. To establish an ether bond, D is deprotonated,
for example, in a mixture of dimethylformamide and tetrahydrofuran using a strong
base such as Na hydride, at room temperature, and then alkylated with

component H.

The compound of the formula J is converted into compounds of the formula M in
which R1, R2, R4, R5, X and Y are as defined above by hydrolyzing the ester
function, for example by heating with potassium hydroxide and then alcohol
(ethanol, tert-butanol), and releasing the carboxylic acid group of the formula | by
acidification. This carboxylic acid group can be derivatized by customary methods
into the group of the formula -(C=0)-OR3 in which R3 is as defined above.

Other compounds can be obtained accordingly or by known processes.
Example 1

4,5-Dimethyl-2-nabhthaien-Z-yloxazoIe 3-oxide

+ CHO g g
| — \.
~N 0

O

18.4 g of diacetyl monoxime and 31.2 g of 2-naphthaldehyde are added to 50 ml of
glacial acetic acid, and HCI gas is introduced with ice-cooling for 30 minutes. The
product is precipitated as the hydrochloride by addition of methyl tert-butyl ether
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| and filtered off with suction, and the precipitate is washed with methyl tert-butyl

ether. The precipitate is suspended in a mixture of dichloromethane and water,
and a basic pH is established using ammonia. The mixture is extracted three times
with in each case 500 ml of dichloromethane and ethyl acetate, the combined

organic phases are dried over MgSO4 and the solvent is then removed under

reduced pressure. This gives 40.3g of 4,5-dimethy1-2-naphthalen—Z—yloxazole
3-oxide as a yellow solid. |
CF15H13NO2 (239.28), MS(ESI) = 240 (M+H™).

4-Chloromethyl-5-methyl-2-naphthalen-2-yloxazole

O’\<.\ POCI3 o~

40 g of 4,5-dimethyl-2-naphthalen-2-yloxazole 3-oxide are dissolved in 200 m| of
chloroform, 16.7 mi of phosphorus oxychloride are added and the mixture is
heated under reflux for 30 minutes. The reaction mixture is.cooled to 0°C, a slightiy

alkaline pH is established using ammonia and the mixture is extracted three times

with in each case 500 ml of ethyl acetate. The combined organic phases are
washed with water and dried over MgS0O4 and the solvent is then removed under
reduced pressure. The residue is purified on silica gel using the mobile phase
n-heptane:ethyl acetate = 80:1 => 5:1. This gives 10.6g of 4-chloromethyl-
5-methyi-2-naphthalen-2-yloxazole as a colorless solid. C15H12CINO (257.72),
MS(ESI): 258 (M+H").
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AOM((H)n~-~1-(CH2r B R3 HORing A0 R H2)n (CH)m
cis 11 RBR RS HRA R4 R4 . Q Ki % y* {\(H2)n (CH TI
1~R M Conpounds of the forrruléAln V\/nl ch R3, R5 and Y
have the neani ngs given above are reacted with NBS in
an inert solvent (e.g. CCl4), giving a conpound of

formula B.is
HB B B SRR PR sPIT) 270 i whi ch n
and m are each 0-5, giving a conpound of the formula D
i'n which RI, R2, R4, m n and Y have the neani ngs
descri bed above,/at the sane tine conponent ,Cis
initially hea with dibutyltin oxide in tgduene on a
vvater separator\ aNalinber of hours Gn

1.8 g of 4-chloromethyl-5-methyl-2-naphthalen-2-yloxazole and 3 g of sodium
iodide in 150 ml of acetone are heated under reflux for 2 hours. After the reaction
mixture has been cooled, 300 ml of methyl tert-butyl ether are added, the mixture
is washed three times with saturated Na2S$203 solution and dried over MgS0O4
and the solvents are then removed under reduced pressure. This gives 2.7 g of
4-iodomethyl-5-methyl-2-naphthalen-2-yloxazole as a light-yellow solid.

© C15H12INO (349.17), MS(ESI): 350 (M+H").

Methyl 2-(cis-3-hydroxycyciohexyloxymethyi)-6-methylbenzoate

‘ | OO~
Br + Bu,Sn0, CsF o o

cis/racemate

8.7 g of 1,3-cyclohexanediol and 12 g of dibutyltin oxide are dissolved in 600 ml of

" toluene and, in a water separator, heated under reflux. 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 DMF, 9.0 g of methyl
2-bromomethyl-6-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 NaCl solution. The organic
phase is dried over magnesium sulfate, the solvent is removed under reduced
pressure and the residue is purified by flash chromatography on silica gel
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nunber of hours. The conpound of the fornula Eis
reacted with an al dehyde of the fornmula W(for 15
exanpl e benzal dehyde, thi ophefAé- or furancarbal dehyde)
to give a conmpound of the formula F in which Rl, R2,
R4 and X are as defined above; to this end,

ETRBDRR el A2E P52, 20 SRS HS L 3nrony

: %@MIOWEWJL&maWIMEﬁﬂ)ﬂé”@@W%tiOquhlh%ﬂo m.:gsf MS(ESI):

The conmpound of the fornula F in whic
2H9Mc+d#9- as defined above is heated under refl ux
with POCI3 in chloroformfor -a nunber of hours, giving
conmpounds of the formula G 38 Conpounds of the

Methyl2-4(1R, B8)-BHiyaoxLyclBRexRéxanethy) - measylsehzane

—above are - reacted with-Nal-in-acetone under reflux-

for a nunber of hours, giving a compound of the
formula H 5 The conpound of the fornmula Dis reacted
with a conpoung of sfornula Hin which Y is as defln d

aboy€, ~gi vi ng a~gotnpeund of the fornula J vhi ¢
R2, R5, X apd Y are as defined above
ggtab f & 0nd, _D_I_S_d_e_p.l‘_,Qton '0

exanple In a re of di rrethylforrra de and "0
tet&g@gg.ﬁgc furamystng a strong 10 base such as Na
hydr | roomtenperature, and then alkylated wth
conmponent H. The conpound of the fornula J is
converted into conpounds of the formula Min which

&Y. 8. iéthyRS.2- @él@ﬁﬂ'ny?ﬂr&{y%yé%hgﬁilbﬂﬁﬁeﬁ@ﬁ%rﬂhyibenzoate are

hydrol zi ng the ester "15 nction, for ex
imi 100 rpbnﬁwmhmda}ameommim@@ft%mm cfm‘tamka lipase B is

b SPs i s RBratiog™ tasyPe 2B oy ERrORP IR e enzyme

i€ tHPOMIEres offGrdl e QdetR s i@ng\%d ¥Rdérzedubyd k@srsgr@rme residue
met hods into the group of the formula -(C=0)-0OR3

ivaHBfekbyflashchaenaiegiaphoos silicargsl (%h@@fana@tbﬂraqe@te =10:1).
THY ai\)%gd:i.achBf {’HenQIICXh& m@(h\h r2‘2&"?R'f)\fﬁ(-:f-icﬁﬁlsoxycycIohexyloxymethyl)-

-8-methylbenzoate as a colorless oil. CigH2204 (278.35), MS(ESI): 279 (M + HY)

ee = 98% ((Chiralpak AD/2 250x4.6; n-heptane:ethanol:methanol = 25:1:0.5 +
0.1% ftrifluoroacetic acid, Ry = 8.9 min; retention time of the enantiomer: R; =
9.9 min.).

Methyl 2-methyl-6-[(1R,3S5)-3-(5-methyl-2- naphthaien-2-yloxazo[-4-y|rnethoxy)—

cyclohexyloxymethyllbenzoate

G
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20 Exanple | 4,5-D nethyl -2-napht hal en- 2-yl oxazol e
3-oxide 25 CHO HCI 18.4 g of diacetyl nonoxinme and
31.2 g of 2-naphthal dehyde ar42added to 50 m of
gl acial acetic acid, and HCl gas is introduced with
ice-cooling for 30 mnutes. The product is
‘precipitated as the hydrochl oride by addition of
rnéthyl tert-butyl ether 39 and filtered off with

ecfr t
tert m;ﬁ’él‘QtJr 56 n’?éf_hf’b Bffg/g étr%n egﬁ%eﬁqﬁi&eﬁﬁégﬁ/ Lim hydride are

addadu rt@ afsakirtein aufoﬂﬁtn h‘ame)farrdatmﬁt (IR aSQILSamkmexynypldhexyloxy-
xt ure i

thgﬁ- F}lge'éliy eéjw%qu%tg ﬂn gﬁ”cggg;@%@d omnaafflgel and X?EBrOar(r:]tgegf 4-iodo-

e g

tertdrutyleﬂhheeds attied and dtheeohixiues &uestradiedswih vwateﬁOTBe organlc

of .4, 5-di neth na Ien2 | oxazol e 3-oxi
ha i ied e Meg et B S 06 A oA QeI ovaY Gnder reduced
rﬁr%&h!}rb ard the re31due |s punf ed b% RP-HPLC. This gives 94 mg of methyl
4- Chl or onet hyl - 5- et hyl - 2- napht hal en- 2-yl oxazol e 40 g

Zmeth -Gl M3 138) B~ (E-mam‘t Balaphitialgn-Sxdexazel-3-vrietfwoxy) eyclo-

%@@%ﬁ%&% @?Qgﬁ?t?rqsg% I!gﬁéyej@hgél?;gg rr{ h é ° m7x{T1 ur gf S

ct@mwN(DBQ¢9966?IM8(E9%§m (MRUBs. The reaction

m xture is. cooled to OC asllghtly al kaline pHis
est abl i shed using ammoni a and the m xture is extracted

{ t
2R e IR St rhauTEe hetibicid oo S yemoxpoysio-
hexyexymethyilbeadoic\azid MySO4 and the solvent is then
renmoved under 20 reduced pressure. The residue is

purified on silica gel using the nobil e phase
n- hept ane: et hyl acetate = 80:1 => 5:1. This gives 10.6

g of 4- chI oro hyI "0 O :

0.0

O

94 mg of methyl 2-methyl-6-[(1R,38)3-(5-methyl-2-naphthalen-2-yloxazol-4-yl-
methoxy]cyclohexyloxymethyllbenzoate are stirred at 90°C in a mixture of 10 ml of

tert-butanol and 1 ml of 10 N potassium hydroxide solution. After two days, the

- mixture is acidified with hydrochloric acid and extracted with ethyl acetate. The

combined organic phases are dried over magnesium sulfate, the solvents are
removed under reduced pressure and the residue is purified by RP-HPLC. This
gives 72mg of 2-methyl-6-[(1R,3S)3-(5-methyl-2-naphthalen-2-yloxazol-4-yl-
methoxy)cyclohexyloxymethyllbenzoic acid as an amorphous solid. 030H31N05
(485.59), MS(ESI): 486 (M + H™).
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5-met.hyl - 2- napht hal en-2-yl oxazol e as a col orl ess
solid. C15H12CI NO (257.72), MS(ESI): 258.(MtH}). 40
4-1 odonet hyl - 5-met hyl - 2- napht #al en- 2-yl oxazole 5 1.8 ¢
of 4-chl oronet hyl - 5- net hyl - 2- napht hal en-2-yl oxazol e
and 3g of sodium iodide in 150 nl- of acetone are
%ate nder reflux for 2 hours. After the reaction

has been cool ed 300 m of nethyl tert-butyl

r

A A R e@"%lé%xbk%‘@%sza*dehvde
and meﬁ'l)éoI2v@1ths'533)r?ehydimym)mlmweaaylamydmthyl)a&unemy!benzoate gave

AR E bebzfin ficel adifimatuloazer 4yimehexgeygohexyioxy-

‘_lhéﬂim'alﬁiétﬁlsﬁbéﬁd@ac,dclele\lo(349 17), MB(ESI): 350

2 (CIS 3- hydroxycyclohexyloxynethyl) 6- nethylbenzoate
15 Bu2snO, GCsF 8.7 g of 1,3-cycl ohexanediol and 12 g
of dibutyltin oxide are dlj ol yed in 600 m of

tol uepe and, in ater sepayator, heated under
reflu Dur.i ng eaction, |the reaction volune is
redy ' M Qi Mg me. After 4 hours,
theq

ed to room tenperature,

and 36N of DM, 9.0 g of~&t
2- br gnonet hyl - 6- net hyl benzoate and 9.4 g of cesium

de are added. The mxture is stirred at room
ature for 12 hours. The reaction mxture is

ed by addition of ethyl acetate and washed with -
ratgd NaCl solution. The organic phase is dried
ov@\m‘ﬂgney um sul fate, the solvent is renoved under

S%g R fgﬁgégz %%S}ng?htm _;g%due is purified by

((n-heptane/ ethyl acetate = 50:1 -> 1 2). This gives 6
g of nethyl 2-(cis-3-hydroxy- cycl ohexyl
|)-6-meth ylbe n zo ate as an oil. Cl6H2204
%B MS(ESI): 279 (M+ H+).
Analogously to Example [, diacetalymonoxime, 2,3-dihydrobenzo[1,4]dioxine-

6-carbaldehyde and methyl 2-((1R,3S)-3-hydroxycyclohexyloxymethyl)-6-methyl-
benzoate gave 2-{(1R,3S)-3-(2,3-dihydrobenzo[1,4]dioxin-6-yi)-5-methyloxazol-

B 4fylrpethoxy)_gyc_l_ohexyioxymethyl]-s-methyl_benz_o_ic acid.

C2gH31NO7( 493.56), MS(ESI). 494 (M + H"j.



10

5 Methyl 2-((1

R, 3S) - 3- hydroxycyclohexyloxynethyl) 6 nethylbenzoate 8
g of nethyl 44
2-(cis-3- hydroxycyclohexyloxynethyl) 6- met hyl benzoat e
are 10 dissolved in 100 m of vinyl acetate, and 1 g
of Candida antartika |lipase B is added. The nixture is
stirred at roomtenperature for seven hours and the
is then filtered off and the solvent is
renoved under reduced pressure. The residue is
Amaim dowely iy Edamsilech diuasityl ghanbyinm) ferdn-Zaagﬁldehyde and methyl

g RE%) tg‘@‘%g?tx\)/ﬁ\écfia@@xyg@piethyl)—&methy%enz% g%:lveg 2-methyl-
R RS Rt yegpoerohonion-

rhehgiiBénzoid/BeESl ) : 279 (M + H') ee = 98% ((Chiralpak
AD/ 2 250x4. 6; n-heptane:ethanol:nethanol = 25:1:0.5 +
0.1%trifluoroacetic acid, Rt = 8.9 mn; retention

time of the enantioner: Rt = 9.9 mn.). 20 Methyl

2-methyl -6-[(1 _
R, 3S)-3-(5-nmethyl -2 o-thalen}a % é%azol-4-ylnethoxy)
- cycl oheéxyl oxynet hj gnzoate 42 |At room tenperature,

gb"q . dé EnSi odi um hydri de
[ ution 200

met hyl 2-((1
oxycycl ohexyl oxy- - 6- net hyl benzo

4-i0 met hyl - 5- net hyl - 2- naphthalen 2-yl oxaxol e are
thentaddgd. After one hour, nethyl tert-butyl ether
and the mxture is extracted with water. The

~organic phase is dried over magnesi um sul fate, the

s €yl pNOg(r489. 51 MBI(BBigtet4 0 @ducEd). pressure and the
residue is purified by RP-HPLC. This gives 94 ng of
methyl 2-methyl-6-[(1

R, 3S) 3- (5 met hyl - 2- napht hal en- 2-yl oxazol - 4-yl net hoxy) c

%ﬁ%ﬂpé% hexyl oxymet hyl ] benzoate as a light-yellow oil.
(499.61), MS(ESI): 500 (M+ H+).

: /5&1 dudly €0 Example [, diacetyl monoxime, 5-methylthiophene-2-carbaldehyde

%ngi omséﬁés?yfzﬁ&i l _S%ﬂnﬁggﬁggéfcq@éﬁggﬁeothvl)-ﬁ mg%yﬂvenyz)oate gave

2-methyl-6-{(1R,3S)-3-[5-methyl-2-(5- methylth1ophen—2-yi)oxazol—4-ylmethoxy]
" cyclohexyloxymethyilbenzoic acid.
15

: O O
O\ 0 O
=N

N

.

CasH2eNOsS( 455.58), MS(ESI): 456 (M + H*).
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3S) - 3- (2

94 ng of nethyl 2-nethyl-6-[(1

R, 3S) 3- ( 5- net hyl - 2- napht hal en- 2-yl oxazol - 4-yl -

met hoxy] cycl ohexyl oxymet hyl | bggzoate are stirred at
90C in a mixture of 10 ml of 20 tert-butanol and 1 ni-

‘of 10 N potassi um hydroxi de solution. After two days,

the mxture is acidified with hydrochloric acid and
extracted with ethyl acetate. The conbined organic

B re dried over magnesi um sul fate, the solvents
refmoved under reduced pressure and the residue is

/g)mlb@dr)]ﬁfly byto RFEX#thple T sdiagewes mdnowimef 4-trifluoromethylsulfanyl-
t - 6-
ARk ,@w Ity A 35 3-ryepasypioheioggnethyl)-6-methyl

.%%?%46% s B  HA AR KPR B2 Ay gpmetpysufany-

phdﬂy))oxdz"bI@eylnrﬂtbo@]dywbhngqlmdymatbylﬁmpiceadd. di acetyl

nonoxi me, benzo[ 1, 3] di oxol e-5- car bal dehyde and net hyl
2-((1

R, 3S) - 3- hydr oxycycl oh
gave 2- [( R

xyl oxyngy hylg - 6- net hyl benzoat e

di acet gl

1 R 3S)-3-(2, 3-di hydrobenzo[ 1, 4] d
[ 9 %-yl) - 5- net hyl oxazol -

nethoxy)cyclohexyloxynethyl] 6- met hyl benzoi ¢ aci d.
CZ H81NO7( 493.56), MS(ESI): 494 (M+ Ht). 15 44

B2 PRIFENG.S( 535.58), MS(ESH): 536 (M + H").

Example 7

Analogously to Example |, diacetyl monoxime, 3-pentafluoroethyloxy-
benzaldehyde and methyl 2-((1R,3S)-3-hydroxycyclohexyloxymethyl)-6-methyl-
benzoate gave 2-{(1R,3S)-methyl-6-(3-{5-methyl-2-[3-(1,1 ,2,2_-te_traﬂuoroethoxy)_-_
phenyljoxazol-4-ylmethoxy}cyclohexyloxymethyl)benzoic acid.

0.0
Ft =N

CagH2oFaNOg( 551.54), MS(ESI): 552 (M + HY.
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Anal ogously to Exanple |, diacetyl nonoxine,
furan-2-car bal dehyde and nethyl 2-((1
R, 3S) - 3- hydr oxycycl ohexyl oxynd6hyl ) - 6- net hyl benzoat e
gave 2-nethyl- 6-{(1 '
R, 3S) - 3-[ 5- net hyl - 2- (5- et hyl f ur an- 2- yl ) oxazol - 4-yl net
hoxy] cycl ohexyl oxy- net hyl } benzoi c aci d.

NG (439. 51) |v5( ESI) 440 (M + H+). 10 Exanple 5

@“‘%Qﬁﬁ’ﬁh. o SRETFEY 1 Aaqel RO aiE " Rpnonybepzaldenyde. and

ethy) - 3 B}((Jl’rI@)@)S%Bihyidrexwm@#mwmwmmshwéth?lbenabate gave
0839 etk Bamp k2 sphanasppeen I oyeF iy smethoyyioycio-

pEmomiien S

6 Anal ogously to Exanple |, diacetyl nonoxine,
4-trifluoronethyl sul fanyl benzaldehyde and net hyl
2-((1 R 3S)-3-hydroxycycl xyloxyma\~ Q- 6- net hyl -
benzoate gave {(1 . '

R, 3S) - net hyl - 6- t hyl sul f an
yl

phenyl)oxazol- nethoxy]cyclohexyl hyl } benzoi c
acid. F C27H23p $S( 535.58), MS(ESI 36 (M + H+)

Anal ogously to Exanple I, di acetyl

10 E;<arrpl e
: i\t af | uor oet hyl oxy- benzal dehyde and

nonoxi ne,

cycl ohexyl oxynet hyl ) - 6- net hyl behzoat e

-6-(3-{5-nethyl -2-[3-(1,1, 2, 2-tetrafl uoroe
b %*43“?5@%3?:?&%@?%5%@? sty "0 (M s )

Example 9

Analogously to Example |, diacetyl monoxime, thiophene—Z-carbaldéhyde and
methyl 2-((1R,38)-3-hydroxycyclohexyloxymethyl)-6-methylbenzoate gave
2-{(1R,38)-methyl-6-[3-(5-methyl-2-thiophen-2-yloxazol-4-yImethoxy)cyclohexyl-

-oxymethyl]benzoic acid.

CasHarNOsS( 441.55), MS(ESI): 442 (M + HY).



- 46 Exanble 8 AnalogouSIy to Exanple I, diacetyl

nonoxi me, 4-phenoxybenzal dehyde and nethyl 2-((1

R, 3S) - 3- hydr oxycycl ohexyl oxyng¥hyl ) - 6- met hyl benzoat e
gave 2-{(1

R, 3S) - met hyl - 6- { 3- [ 5- net hyl - 2- (4- phenoxyphenyl ) oxazol -
4-yl met hoxy] cycl o hexyl oxynet hyl } benzoi c acid. .
ExamBlNE®( 527.62), MS(ESI): 528 (M + H+). Exanple 9

AfSRI0° 48 AR R et 2 EekingR O hBro-5-riftuorometnyl-
Wér&@)dézﬂwhﬁd ramidy apethgh (1B IBRBdloXcyEibhekexmethgl)-6-methyl-
gave -

1
@@S?f%i t(sﬂvee- [ Bty et R3S nidognénluerpriifigremetpyliphenyl)-

5 e oo ez,

Exanpl e 10 Anal ogously to Exanple |, diacetyl
nonoxi me, 3-fluoro-5-trifluoronethyl- benzal dehyde and
methyl 2-(( 1 R 3S)-3-h O

roxycycl ohexyl oxynet hy et hyl - b fzoat e gave
met hyl 2-{(1\R

39)-{3-[2-(3 I 043

5- met hyl ox&%zol -#4-yl

nmet hoxy] cycl\efékyl oxynet hyl } - 6- net zoate. F F
C28H29F4ANOG/(535.54), MS(ESI): 536 (M+ H'). -0 48 A

yl) -

miture /128 ng of nethyl 2{(1
'RFS - {8 p3-fluoro-5-trifluoronethyl phenyl) 5-m
et hyl

-4-yl met hoxyjcycl ohexyl oxyneth
- ben zo ate, 5 m of .

C28H29F4NOS (535.54), MS(ESI): 536 (M + H*).

b~

=N

03O

Q
F=

9
o . /0\/\0
KOH

F
dF

F
FF

0
—
\’/"\
O
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et hyl ene gl ycol nononmethyl ether and 0.6 ml of 10N KOH
wer e heated under reflux for 24. After cooling, the
mxture is acidified with hydd4®&chloric acid and

“extracted with ethyl acetate. The conbined organic -

phases are dried over magnesium sul phate, the sol vent
i s removed under reducedg&ressure and the residue

6 mimr@dafblﬂfhmmpf_@eﬂm, RG-S 2rfg- fo0r9-5{t(lil1uorometﬁylphenyl)—
OXY etﬂ&%z;oﬁ? Amyn ﬁ’f‘ﬂ@ ‘g’ thﬁxylog%memyl} -6- m?tngllpg%ozat 5 ml  of

gthylehexglyool crinohemptmjk}etheteahgll 0. eﬁnh”ef HINo &b i werac hdated under
r@ﬁlgg ggl 4 b%fe%ﬁ’e’;&mﬁég”%ﬁ&%}ﬁ; |swg E{eﬂ%?tgeﬁy@cwonc acid and
'cf&mﬁl{ﬁ’ étﬁ)ﬂIE’égQ%lt@ I'I'_he cT ]ozra?ﬁifoB%@é’é Ut dried over

2= 0XI e, p-to met h
rﬁla@@s@mhyulpba’geoybe cﬂmdmﬂtasymﬂ:cbuﬂd) uBderrégudednpessare and the

(SUTE %'fgﬁa%@%ﬁéoﬁprsog%a564ff59| HeHIR F Y - Tk (2-meth-
%Jg?ﬁ)b}syﬁ%ﬁﬂu&r@%&ﬁ*lﬁhéﬂ £s-n€§te%§% 4- ?IHetﬁ&y}cyc[ohexytoxy-

512 (M-H¥ 12 Anal ogously
rietyhiGmethyibenzaiy acid, as procpjariesa oihe@f molgculsr welght ngHst3N07

(Eéggsig\@%g@%@@\ﬂomih%xsnét( ﬁyl ) - 6- met hyl benzoat e

gave 2-{(1 R
3S) - 3-[ 2- (3- met hoxyphenyl ) - 5- phenyl oxazol - 4- yl met hoxy]
ExampleekV| oxy- nethyl }- 6- met hyl benzoi ¢ acid. 25

AASEAN 16 Bfaple 1V fiRlAy1T SPRoridHeiddne DBES plibuaidehyde
MVMGG'MXQL((#RJMWM&W@H@(yWMhﬂyB méth@[b]anzoate gave
2§g\3é§})1ﬂ G- [({i%{@oég ébﬁggﬁyzl 83%{{,%)(2)%? lmettl'lo&y)cyglégexﬁoxy-
,ﬁgfh&n%%&éb@xazol 4-yl met hoxy) cycl ohexyl oxymet hyl ) - 6

- e

benzorc acid. C25H27NO5( 421.50); MS(ESI): 422
(I\/H—I*' ) WD 2004/ 075815

chiral
/O\ ) OH
o O%CH

C32H33NO05 (511.62), MS(ESI) = 512 (M+H").

H,C

Example 12

Analogously to Example [, 1-phenyl-1,2-propanedione 2-oxime, m-anisaldehyde
and methyl 2-((1R,38)-3-hydroxycyclohexyloxymethyl)-6-methylbenzoate gave
2-{(1R,3S)-3-[2-(3-methoxyphenyl)-5- phenyloxazol-4 ylmethoxy]cyciohexyloxy-
methyl}-6-methylbenzoic acid.



W claim 1. A conpound of the formula I 50 OR3 in

whi ¢h PCT/ EP20041001584 Ring Ais -

(C3- Ca) - cycl oal kanediyl or (G8C8)-cycl oal kenedi yl,
~where in the .cycloal kanediyl or cycl oal kenediyl rings
one or nore carbon atoms nmay be replaced by oxygen
atons; Ring Bis a) phenyl; or b) a 5- to 12-nenbered
het ergaromatic ring which may goptain one to four
\ons selected fromthe group consisting of N, O
A O

O (C1Rce) - al kyl - O (Cl1- C3 b) in the case ring B
| , -OH, 'N& CFS OCF3r OCF2- CF3,

-SCF OCF2- CHF2, - O—pheny_l'-; (CL-CB)=-al Kyt

)-al kyl, O (Cl-C6)-al kyl-O (C1-C3)- alkyl; c)

case ring B = a) and R4 = phenyl:

(C1-CB)p al kyl or O (Cl-C6)-alkyl; 51 R2 is H or CF3;

R4 isgacé) in the case ring B = a): phenyl ;

C32H33NO6 (527.62), MS(ESI) = 528 (M+H™).

Example 13
Analogously to Example 1, 2-cyclohexyl-4-iodomethyloxazole and methyl

- 2-{((1R,38)-3-hydroxycyclohexyloxymethyl)-6-methylbenzoate gave 2-[(1R,3S)-3-

(2-cyclohexyloxazol-4-ylmethoxy)cyclohexyloxymethyl)-8-methylbenzoic acid.

o:\>~/ O_Q\Q*
N
° OH
S g

CasH2rNOs( 421.50); MS(ESH): 422 (M+H").



10

15

20

25

'b) |nthecase rlngB—b) H F, CI Br, OH NC2,

- CF3, OCF3, (Ci1-C6)-alkyl, O (C1- CG) aIkyI c) in the

Wes2004/085815 a) and RL = a): 10 (Cl-C6) - al BCT/BEFR00:1/001584
H F, d, Br, OH N2, CF3, 3, (C1-Co6)-alkyl,
O (Cl-C6)-alkyl; R3is Hor 1-C6)-al kyl; 15 X is
Cl- o) - al kanedl yl, where in the al kanedi yl group one
€ Gt carbon atons may be replaced by oxygen atons;
Y is (Cl1-C6)-al kanediyl, where in the al kanedi yl group
one or nore carbon 20 atoms may be replaced by oxygen
‘At onsA camgound opthssfoninagd cal | y acceptable salts. 2. A
compound of the formula | as claimed in claim1,
wherein 25 Ring Ais (C3-C8)-cycloal kanediyl or

(C3-C8) - cycl oal kenedi yl , vvhere in the gycl oal kanedi yl

ORY- | kenedi yl - ré‘pg e O 17 bon at ons - -may-
be r y n Atons; 30 RAYB is a) phenyl,

or Q) Rig® 2- [fenbdRidg Aet ¢r oa afli ¢ ring which
may hetef 03 electedfromthe
gr oup Yy of ahd S —8- OR3

14- menbared aromatic ri ng or (C3-C8) cycl oal kyl; Rl
is a) i“the case ring Bi= a): SCF30 OCF2- CHF2,

O phenyl, O (Cl-C6)-al kyl-O (Cl-C3)-al kyl; b) in the
case ring B=Db): H F, d, Br, OH NO, CF3, OCF3,

OCF2- CF3, SCF3, OCF2-CHF2, O phenyl, (C1-C6)-alkyl,
ipwhigh cs) - al kyl , 0-

RingAis  (Cs-Cg)-cycloalkanediyl or (Cs-Cs)-cycloalkenediyl, where in the
cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms
may he replaced by oxygen atoms;

Ring B is a) phenyt; or

b) a 5- to 12-membered heteroaromatic ring which may contain
one to four heteroatoms selected from the group consisting of N, O

and S, an 8- to 14-membered aromatic l_'i_ng or (Cg—Cg)—cycloalkyl;

R1is a) in the case ring B = a):
SCF3;, OCF2-CHF3, O-phenyl, O-(C4-Cg)-alkyl-O-{C+-C3)-alkyl,

b) in the case ring B = b):

H, F, Cl, Br, OH, NO,, CF3, OCF3, OCF,-CF;, SCF3 OCF;-CHF,,
O-phenyl, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, O-(C4-Cg)-alkyl-O-(C4-Cs)-
alkyl;

c) in the case ring B = a) and R4 = phenyl:
-(C4-Cg)-alkyl or O-(C+-Cg)-alkyl;
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(Cl-CB)-al kyl -C7-(C1-C3)-al kyl; 10 c) in the case ring
B =a) and R4 = phenyl: (C1-C6)-al kyl or :
O (Cl-C6)-al kyl; 15 20 Ris Hs¢r CF3; R4:is a) in the
case ring B =a): phenyl; b) inthe case ring B = b):
H F, d, Br, OH N2, CF3, OCF3, (Cl-C6)-alkyl,

O ( Cl- CG) al kyl : c) inthe case ring B =a) and RL =

%;43 (C1- b9t &Fkyl ; R3 is Hor (CL-08)-alkyl; X is
CH2-O, 30 Yis (Cl C6) - al kanediyl, where in the
alkanedlyl group one or nore carbon at oms may be

- R4jd aced ky oxygédine shswEng®B=8y is H F, 4, Br,” O,

NO2, CF3, P%F (Cl-C6)-al kyl, O (Cl-06)-alkyl; 53 10
15 b) in N¥hse ring B = b): H F, O, Br, OH NO2,
CF3, OCF3, OCF2-CF3, SCF3, OCF2- CHF2 Ophenyl

(- CL-C6)~al kyl, O (Cl- C6)~-al kyl,

O (C1- Co) 1l kyllndh&ﬁ‘asﬁhg Eh#lbyl 20 c) in the case

ring B = ?_} Fa}ra, HpRI%? CFa, OCF3, (C1-Cg)-alkyl, O-(C1-Cg)-alkyl;

c) in the case ring B = a) and R1 = a):

(C1-Ce)-alkyl;
R5 is H, F, Cl, Br, OH, NO;, CF3, OCF3, (C1-Cg)-alkyt, O-(C4-Cg)-alkyl;
R3is | H or (C4-Cg)-alkyl,
Xis (C4-Ce)-alkanediyl, where in the alkanediyl group one or more carbon

atoms may be replaced by oxygen atoms;

Yis (C4-Cs)-alkanediyl, where in the alkanediyl group one or more carbon
- atoms may be replaced by oxygen atoms;

and its physiologically acceptable salts.
2. A compound of the formula | as claimed in claim 1, wherein
Ring A is (Cs-Cg)-cycloalkanediyl or (C3-Cg)-cycloalkenediyl, where in the
| cycloalkanediyl or cycloalkenediyl rings one or more carbon atoms
may be replaced by oxygen atoms;

RingBis a) phenyl, or

b) a 5- to 12-membered heteroaromatic ring which may contain

one to four heteroatoms selected from the group consisting of N, O
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(Cl-C6)-al kyl or O(Cl-C6)-alkyl; R2 is Hor CF3; 25
R4 is a) inthe case ring B =a): phenyl; 30 3. A

conpound of the fornula | as $2ained in claim1l or 2,
wherein Ring Ais (C3-C8)-cycloal kanediyl in which one
carbon atom may be replaced by an oxygen atom Ring B

"is phenyl, or_b) a 5- to 12-nenbered heteroaromatic

ring whi cRNéy afoirt tei t-membeared prmatie fiag 8a( ek s)-cycloalkyl;
selected fromthe group consisting of NN O and S, an -
8- to 14-nenbered aromatic ring or (C3-C8)-cycloal kyl;
FRlisi s a) &p thén theseagd Mgy B =ap) : SCF3, OCF2- CHF2, _

O phenyl , OF(Cl-OG)-aI kyl-O (C1-C3) - al kyl| Eﬁg) i'n Sh? _
case ringS&Fs, PCF2LHE, @ipheny!, Qf1-Nebalkifl@gC1-Cs)-alkyl;
(Cl-C6)-al kyl, O (Cl-C6)-alkyl; C in the case ring B

~=-a)y-and-RL—-= a): - (Cl-C6)-alkyl; 54 -R5isH F~

Br, OH NoR, ChBthel(dse rifd™B-<b).- al kyl ,

ol ol & 45,48 R ik, $oR%Br,one,

O-phenyl, (C4-Cg)-alkyl, O-(C-Cg)-alkyl, O-(C4-Cs)-alkyl-O-(C+-Ca)-
alkyl; '

c) in the case ring B = a) and R4 = phenyl:
(C1-Ce)-alkyl or O-(C+-Ce)-alkyl;

Ris " HorCFs;
R4 is a) in the case ring B = a):
phenyl;

b) in the case ring B = b): _
H, F, Cl, Br, OH, NO;, CF;, OCF3;, (C1-Cg)-alkyl, O-(C4-Cé)-alkyl;

'¢)  inthe case ring B = a) and R1 = a):
(C1-Ce)-alkyl;
R5 is H, F, Cl, Br, OH, NO2, CFs, OCF3, (C4-Cg)-alkyl, O-(C+-Ce)-alkyl;
R3is H or {C4-Cg)-alkyl;
Xis CH»-0O;
Yis - . +(C4-Cg)-alkanediyl, where in the alkanediyl group one or more carbon

atoms may be replaced by oxygen atoms.
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10 R Rng BRnNng AR5 in whichring A ring B, Ri,
R2, R3, R4, R5, X and Y are as defined in clains 1 to
3. 155. A conpound of the forfB8Bla l1la as clained in
claim4 in which 20R3 is Hand R5 is nethyl. 6. A
compound of the fornula la as claimed in claim4 or 5,
in which 25Ring A is(C5-C7)-cycloal kanedi yl; Ring

3 ‘sa) ArRemppund Pf &%fomylallza%'ﬁ%%m datne g r\“d"ﬁré'“
ring which may contain 55 one to four heteroatons
selected fromthe group consisting of NN, O and S, an
Ringtisl4- €xik)-esclanbemediyl M whichr oh€Tald)n sajmhaatay)ﬁe replaced
10 SCF3, 2 CHF2, O phenyl,

0- ( C1- CB) - szcae('mfogia) alkyl: | 15 R2 is Hor CF3;
c) in the case ring B = a) and R4 = phenyl :

~(CL--CB)~-al kyl--or- O(CL-C6)-al kyl ;I Rlis-a) in the

RingeB isi ng @ = aheny), arn the case ring B = b): H F,

a, Br, O4 N, CF3, OCF3, OCF2-CF3, SCF3, OCF2-CHF2,
b) a 5- to 12-membered heteroaromatic ring which may contain
one to four heteroatoms selected from the group consisting of N, O

and S, an 8- to 14-membered aromatic ring or (C3-Cs)-cycloalkyl;

R1is . a) in the case ring B = a): | .
SCF3;, OCF,-CHF3, O-phenyl, O-(C¢-Cg)-alkyl-O-(C+-Ca)-alkyl;

b) in the case ring B = b):

H, F, Cl, Br, OH, NO;, CF;, OCF3, OCF,-CF3, SCF3, OCF;-CHF;,
O-phenyl, (C4-Cg)-alkyl, O-(C4-Cg)-alkyl, O-(C4-Cg)-alkyl-O-(C+-C3)-
alkyl;

o) in the case ring B = a) and R4 = phenyl:
(C1-Ce)-alkyl or O-(C4-Ce)-alkyl; '

R2is H or CF3;
R4 is - a) in the case ring B = a):
phenyl;

b) in the case ring B = b):
H, F, CI, Br, OH, NO,, CF3, OCF3, (C4-Ce)-alkyl, O-(C4-Cg)-alkyl,

c) in the case ring B = a) and R1 = a):
(C1-Co)-alkyl; |
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0- phenyl, (Cl-Cg6)-al kyl, O (Cl-C6)-al kyl,

O (Cl-C6)-alkyl-O(C1-C3)- alkyl; R4 is a) in the case
ring B =a): phenyl; 20 b) ib4the case ring B = bh):

H F, Cl, Br, OH N2, CF3, OCF3, (Cl-C6)-alkyl,

O (C1-C6)-alkyl; c) in the case ring B = a) and RLIR2

=_a): (C1-C6)-alkyl. RS is t hyl ; is H.30 X
Reip. & BV EBrEOw, R Brs ol Emmburae ok ne- (s !
| or la as clained in any of clains 1 to 6, wherein :
the central cycloal kanediyl ring is attached 1, 3-cis.

R3 isA phar rrhoe(i-€g)-alkglonpri si ng one or nore conpounds

as clained in one or nore of clains | to 7. 9. A
pharmaceutical conprising one or nore of the conmpounds
Xi@s claingg,pp one or nore of claims 1 to 7 and one

‘or nore-active’ compounds whi ch-have - favorabl e effects

on netabolic disorders or associ ated di seases. 10 10.

A.phar nace¢J]g|i §al conprising one or nore of the
%b‘ﬁ‘pounds as'claimed in one or nore of clains 1 to

7 and one or nore antidiabetics. 11. A pharnaceuti cal

conprising one or nore of the conpounds as clained in
4.5 orfecompeund cfthefammwia IR to 7 and one or nore lipid
nodul ators. 12. The use of the conpounds as clained in
one or nore of clainms 1 to 7 for

R1
o R4 |
. Ring B \ I Ring A
N X Y
R2 o

R5
l o]
la
R3

in which ring A, ring B, R1, R2, R3, R4, R5, X and Y are as defined in claims 1
fo 3.

5. Acompound of the formula 1a as claimed in claim 4 in which
R3is Hand

R5is methyl.

6. A compound of the formula la as claimed in claim 4 or 5, in which
Ring Ais (Cs-C7)-cycloalkanediyl;

Ring B is a) phenyl, or

b) a 5- to 12-membered heteroaromatic ring which may contain
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--of - stat-es
“syndrone. 57 17. The use of the conpounds as cl ai ned

the treatnent and/or prevention of disorders of fatty
acid netabolismand glucose wutilization disorders. 20
13. ‘'The use of the conpounds 85 clainmed in one or nore
of claims 1 to 7 for the treatnment and/or prevention
of disorders in which insulin resistance plays a

role. 25 14. The use of the conpounds as clained in

one or noradeoto fQusheteroatams selgcted fram theagrakiR: Coftsisting of N, O
preventi on, of o di abe 1 ' he: i at e .

P equel ne. AL SEBEIL P MbLLE BB TR IE. B fycloalkyl
one or nore of clains 1 to 7 for the treatnent and/or

@r evention of dys|ipidemnm a their consequences. 30

i an
kls The usd of 'mlée%%ﬂﬁﬂﬁf - clainmed in one or nore
of clains %%F;Q dCEO-CHF@@.—ﬁﬁ%ﬁﬁ,r@-‘(b1—%?%&{&5-%@@05)‘-8@;

i ch-are associ at wi-t*h e

in one or nore.of claims 1.0 S;pin conbi nation wth
at least dHe fUPtRRFASRINGE T&hpound for the treat ment

and/or prl-?,VPPUI,OBr,OOI-QiN_@F,,O'@F&_ OCHAOEFACH, SCF;, OCF,-CHF,,
nmet abol i smand gl ucose utilization cf'l sorders. 5 1§

The use ofO+phengbniforGe)salig, cDdCades)atkyhn&-§1-Fo)-alkylrO-(C1-Ca)-
clainms 1 t_qk7_ in conbination with at | east one

further acqlx}'e conpound for the treatnent and/or

prevention of disorders in which insulin resistance

plays a role. 10 19. A process fo

E’&Er epar i ng a -
phar maceut@cal iBdhpERSe ARY he ad@nadre = RIBMYbunds as
clainmed i aips. 1 to 7, which
conpri sesrtﬁ'mq)lgﬁk‘{lrﬁééé@%f@%ﬁ%lgﬂbound with a

pharmaceutically suitable carrier and bringing this

mxture into a formsuitable for adm nistration.
R2is H or CF3;

R4 is a) in the casering B = a):
phenyl;

b) in the case ring B = b):
H, F, Cl, Br, OH, NOz, CF3, OCF3, (C1-Ce)-aiky!, O—(C1~Ce)-alkyl;

c) in the case ring B = a) and R1/R2 = a):

(C4-Ce)-alkyl;
R5 is methyl;
R3is H;
Xis CH2-O;

Yis CH2-O.
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7. A compound of the formula | or la as claimed in any of claims 1 to 6,

- wherein the central cycloalkanediyl ring is attached 1,3-cis.

8. A pharmaceutical, comprising one or more compounds as claimed in one or

more of claims 1t07.

9. A pharmaceutical comprising one or more of the compounds | as claimed in

“one or more of claims 1 to 7 and one or more active compounds which have

favorable effects on metabolic disorders or associated diseases.

10. A pharmaceutical comprising one or more of the compounds | as claimed in

one or more of claims 1 to 7 and one or more antidiabetics.

11. A pharmaceutical comprising one or more of the compounds as claimed in

one or more of claims 1 to 7 and one or more lipid modulators.

12.  The use of the compounds as claimed in one or more of claims 1 to 7 for
the treatment and/or prevention of disorders of fatty acid metabolism and glucose

utilization disorders.

13. The use of the compounds as claimed in one or more of claims 1 to 7 for
the treatment and/or prevention of disorders in which insulin resistance plays a

role.

14. The use of the compounds as claimed in one or more of claims 1 to 7 fof

the treatment and/or prevention of diabetes mellitus and the associated sequelae.

15. The use of the compounds as claimed in one or more of claims 1 to 7 for

the treatment and/or prevention of dyslipidemias and their consequences.

16. The use of the compounds as claimed in one or more of claims 1 to 7 for
the treatment and/or prevention of states which are associated with metabolic

syndrome.
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17.  The use of the compounds as claimed in one or more of claims 1 to 7 in
combination with at least one further active compound for the treatment and/or

prevention of disorders of fatty acid metabolism and glucose utilization disorders.

18. The use of the compounds as claimed in one or more of claims 1 to 7 in
combination with at least one further active compound for the treatment and/or

prevention of disorders in which insulin resistance plays a role.

19. A process for preparing a pharmaceutical comprising one or more
compounds as claimed in one or more of claims 1 to 7, which comprises mixing
the active compound with a pharmaceutically suitable carrier and bringing this

mixture into a form suitable for administration.



