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WD 2006/ 029699 PCT/ EP2005/ 009269 1 7- AZAl NDOLES AND
THEI R USE AS PPAR AGONI STS Description 7-Azaindol es,

WO 2006(92%8%es for their preparation and their USECHEP2005/409269
pharmaceuticals 5 The di scjhosure relates to

7- Azai ndol es and to their physiologically acceptable

sal t s_aigwdiesh@) ekeRldsy BuneddroRadnrdesi vati ves

showi ng PPAR agoni st activity. PPARdelta agonists

have been described in the prior ‘art (e.g. in VWO

Bam 00603, WO 02/ 092590) ; azai ndoies are described in

W04/ 074284. 10 The di scl osure was based on the

ronzainfgSS e B6. 4 BP FSEBUE I B B nhgrmagrupegi
car bohydrate netabolismand are thus suitable for

the prevention and/or treatnent of diseases such as
The discloyypereRited iceib Ataprgiolcamd tathaie plowsidi @iy sccapidbid Jags il ver se

physiolGGEHF! BRctolEh Hivalys SOHSTE FR A AEBAARE Y, "
found. The conpounds are suitable in particular for

activatjng PPARdelta and PPARal pha, however the
PPARdglia agenists have peppdeseniaed ipdhe srotar (94 yn MERLNIPAGO3, WO

t De.; H%W@Of% ention 20
Oﬂogzﬁbgb%xﬁg@gﬁggﬁﬁsgﬁ aspect, t Qf%i% provi ded
compounds of the formulal: HORLRZIR4 0O R6 N
NR7 X\ S zN RS

The disciosure was based on the object of providing compounds which permit

therapeutically utilizable modutation of lipid and/or carbohydrate metabolism and are

Descrip

thus suitable for the prevention and/or treatment of diseases such as typé 2 diabetes
and atherosclerosis and the diverse sequelae thereof.

A series of compounds which modulate the activity of PPA receptors has been found.
The compounds are suitable in particular for activating PPARdelta and PPARalphaz,
however the extent of the relative activation can vary depending on the compounds.
Summary of the Invention

According to a first aspect, there is provided compounds of the formula I:
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RO formula I WO 2006/ 029699 PCT/ EP2005/ 009269 2 .
where R1, R2 are independently H, (Cl-C6)-alkyl , or — °~
taken together the RI and 5 R2 bearing carbon atom

WO e@8oesye cycl oal kyl, phenyl; R3 H F, O, Br, PKOEP201$/009269

where

CF3, SCH3, (C1-0C6)-alkyl, (C2-C6)-al kenyl,

(C1-CA4)-al kyl en-O (C1- C4) alfyl 10 R4 H, :
(Cl-C6)-al kyl, R5 H (Cl-C6)-al kyl, phenyl-; R6 H F,
a, Br, CN CF3 SCH3, (C1-C6)- aIkyI, : .
(A-c4)-alkylen-O 15 (Cl1-C4)-al kyl; R7 (Cl-C6)

al kyl, (Ci1-C4) alkylen-O(Cl1-C4) al kyl, (Ci1-C6)

al kyl en- phenyl, (Cl-C4) al kylen-O (Cl-C4)

al kyl en-phenyl, (C3-C6) cycloal kyl, (C2-C6) alkenyl,
phenyl, O- phenyl , (01 C6) al kyI en 20
S(O,,-(C1-C6)al kyl, l en- NR1ORL11,

|
R1, R3 oy] ont ol ae g (G b0 SR topether the R1 and

(C1-Co6) al IS
5 Glicyl on- cookRPCRNE o e SR Sh RN daq e gy
(C1-C6) al kyl en- NRI OCONRI where al kyl may
substitute t re u e qr
R3  and 25 V\heﬂé\/\d‘- &a% @8}? a\"oq% g%’& ;@ éﬁ?& I%&%@ﬁ)—alkeny!,
I ndependent Bik G1-643.41 (C, -Co)-al kyl,
0-(C - Co6) (Q‘Ikgﬁ)- Cv,gf?ogz Céi—?F@FFOCI—QF OCF2- CHF2,
0- phenyl , O—| NC2; 30 Rl ORI I H (C-0C6)-alkyl or
-~ (C3-C6)-cy tlonally substituted with one
10 R4 {5 three F! T@ﬁ%ﬁ@ RIO and RL | may form
together with
R5 H, (C1-C6)-alkyl, phenyl-;
R& H, F, CI, Br, CN, CF3, SCH3, (€1-C6)-alkyl, (C1-C4)-alkylen-O-
15 {C1-C4)-alkyl;
R7 (C1-C8) alkyt, (C1-C4) alkylen-O-(C1-C4) atkyl, (C1-06) alkylen-
phenyl, (C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C6)
_ cycloalkyl, {(C2-C8) alkenyl, phenyl, O-phenyl , (C1-C8) alkylen-
20 S(O)-(C1-CB)alkyl, (C1-C6) alkylen-NR10R 11, (C1-C6) atkylen-
CONR10R11, (C1-C6) alkylen-SO2NR10R11, (C1-C8) alkylen-
NR10S02-(C1-C6) alkyl, (C1-C6) alkylen-OCONR10R 11, (C1-C8)
alkylen-NR10COR11, (C1-C6) alkylen-NR10CONR11  where alkyl-
may substituted with one or more fluorine or phenyl atoms and
25 where n may be 0, 1 or 2; '
R8, R9 are independently H, F, Cl, Br, CF3, OCF3, (C+-Cg)-alkyl, O~(C4-
_ Ce)-alkyl, SCF3, SFs5, OCHF2, OCHgF, OCF,-CHF;, O-phenyl, OH,
NO; ;
30
R1C,R11 H, (C1-C6}-alkyl or {C3-C6)-cycloalkyl optionally substituted with |

one to three F or heteroaryl; R10 and R11 may form together with



WD 2006/ 029699 PCT/ EP2005/ 009269 3 the N atomto
which they are attached a 4, 5 or 6-nenbered

WO 200682960%t ed, partly saturated or unsaturated PCT/EP2005/009269
heterocycl e wherein a C atom may be replaced by N,
0, S, SO S™2; X -CH2- or- CH2-; as well as their
physi ol ogi cal |y acceptable™salts. According to a
second aspect, there is provided a pharnmaceuti cal
conprising one or nore conpounds of t

formy a | -
01 stl osedihegdwsomAB RiEN G VAE RHATIFCHR fep Ol trsmbered

compoundsc TR PTGl (o BB R AG1ctocf B dmorein a O

or nore agidny endyibs raplacedviby dh MaSeSOf B0yt abl e
effects on netabolic disturbances or disorders

frequently associated therewith. According to a

fourth as B i$o Provi ded a pharnmaceuti cal
X conpri Si ngﬂﬁ%eo%?épn%pgﬁ conpounds of the fornula | as
di scl osed above and one or nore antidi abeti cs.
According to a fifth aspect there is provided a
as well %ﬁﬁm@(ﬂqlﬁﬁpa@bﬁﬁ??éﬁﬁ &f&Sor nore conpounds of
.the fornula l I: $ a 0 ; &€ or more
According 1325 méu?sgff'%?%rg %g%)?%?%ga { 0 aa%?%?lh&glgggeué ,ﬁt her e
compountiSofptiecfeintldd 4 dscioséalive.t he conpounds of the formnula |
as disclosed above in the manufacture of a
medi canment for the treatnent and/or prevention of
Accordingi ®0# diitds aspbetf fibteyis auoddedet afemasetigh d-ogPUTRs gne or more
tiljzation.disorders, rdj ; g8 0tave
compourh g} 1 R FHER: Booy ST, Db Lok iL: A5R
favorabld €feol bamktaadic daivgrhes ediiwpbyeiiauentpasspesiet thaetife of a
medi canment for the treatnment and/or prevention of
di sorders in which insulin resistance is involved. 1
AccordifAc®os dbwth 4specanthet ghiptovalsp et Pharmpespiécal SOTNSRE BE Of Heere
compou%%%{l gf&gﬂﬁ]ﬁ?%@s%%%ﬁ%?@\fe aIlc!P?nJ QB Builiiafifics, di scl osed

e manufacture of a nedi canent for the
treatnment and/or prevention of diabetes nellitus

- cordimd16] ud] th Vengi & bRemaduRhaEndRisiag it & more -
According i & fifth asogdtc ety %gbljtogﬁ%cpﬁi %t h aspect, ntﬂﬁer% i s |
compoupis @Y ihel éistmtila & aviwlosdd abbres 20d ppooge Bpid fRANFFPul a | as

di scl osed above in the manufacture of a nedi canent

for the treatnent and/or prevention of dysl|ipidemas .
Accordigneb # kigihr aspeieheaeis provided the use of the compounds of the formula I as

disclosed above in the manufacture of a medicament for the treatment and/or prevention of

disorders of fatty acid metabolism and glucose utilization disorders.

According to a seventh aspect, there is provided the use of the compounds of the formula [ as
. disclosed above in the manufacture of a medicament for the treatment and/or prevention of

disorders in which insulin resistance is involved.

According to an eighth aspect, there is provided the use of the compounds of the formuia I as
disclosed above in the manufacture of a medicarment for the treatment and/or prevention of

diabetes mellitus including the prevention of the squelae associated therewith.

According to a ninth aspect, there is provided the use of the compounds of the formula I as
disclosed above in the manufacture of a medicarment for the treatment and/or prevention of

dyslipidemias and their squelae.



3a According to a tenth aspect, there is provided
the use of the conpounds ofsthe fornula | as
di scl osed above in the manufacture of a nedi cament

Acedr@hg 1€ idnfreAbdrE ther ROfrovidear e @sd bbdihe mﬁmpcmnaisdmftth@ figmula 1 as
whi'ch may be associated with the bo ndr
st aberrs) ‘b THRABIED Gh A SUPEET: o R BAT T, FUT R Enion of

provi
con J{b‘ﬁs WSih Rhy §1BsocTaIFP Sith 68 n&ﬁabbhkﬁsyﬁdrbrmﬂl al as
I scl osed above in the manufacture of a nedi canent
for the treatnment and/or prevention of denyelinating

 AccRBfle &Y 2BI&kAR afpkfiOthete ssqmsx&&ed tﬁ@mrodﬂﬁg:ommuadﬁ offetihef fotmula T as
aspect, there is_provided

_d1sc}@pa$1carb@geeﬂl @Eéq'aéuﬁaﬁure &b ﬁbrpﬁcgii:q%beﬁts % %he é%a enlfI ﬁpsﬂ"eventmn of |

cad
demw{nglkﬁ%ran@@}tﬁn\égmg@;@mm in the manufacture of a
dicament” for the treatnment of disorders of fatty
aC| d metaboli sm and gl ucose utilization disorders.
Ac céﬁj&%rtg'aﬁgfeﬁﬁ afpekhifete® Iﬁd%c&apiﬁmtxse df hﬂlnﬁoun&s pr dacicdeidabove in
e use of conpounds as disclo

combommHE §rh PR T G2 COPEUPU TP e o

ve CO
the {;r rhd}E o BIIHARGE F &tﬁ a8l mataeRdincadentosé ailizatiohdistrdgat nent

di sorders in ich insulin resistance is involved.
Accordlng to a fourteenth aspect, there is provided a

AcRIREESS: thiRtenll QE&E itRge B pRRadeaEewst o€ abmpoonﬂqps dis¢lpsgd above in |
one or nore of the congounds as . di

| b ;
comywagion BEPAT Fbeneristhih 4R SOgRYURG & g B g %ﬂ%a §i'4 edicament for

the ROALPRGEMIdrER] th Whith ids @b resiqaice ls&]ﬁvoafﬂ:ﬁi bringing this
m xture into a formsuitable for adm nistration

Preference is given to conmpounds of the formula I

Acc‘!@?&ﬁ% 2 RASEM bsped HBGE iid pitoeTledy dressad preparing a phaxmaceut}cal
Furt

ernore preference is unds. o
cOMRTISIZIORS T MR Pl CORPORNGS ?Srfﬁ??l/\%féd aEbB‘é gis ‘gﬁ"mpﬁ‘ses e”ir“‘e1 fhg active
cothoudlé WRR a%%@ﬁ@mﬂﬁnme tdpgerfaad mﬂgmolthls mhmramfocn smtable
re substituent has the follow ng neaning 3b R1,
forpgmisistpgon ( C1- ce) alkyl; R4 H R5H

Preference is given to compounds of the formula | wherein phenyl is substituied by R9
'oniy.

Furthermore preference is given to cornpounds of the formula | wherein R9 is In para- -
posttion.

Preference is given to compounds of the formula | where one or more substituent has
the following meaning



Ri1,
R3

R4

RE

R7

R6 H R7 (Cl-C6) alkyl, (Cl-C4) aikylen-O (Cl-C4)
al kyl, (C1-C6) al kylen- phemyd, (CL-C4)

ai kyl en- O (Cl1-C4) ai kyl en-phenyl, (C3-C6)
cycl oal kyl, (C2-C6) al kenyi, phenyl, O phenyl
(C1-C6) al kylen- S(O"-(Cl-Co6)al kyl, (Cl-C6)
ai kyl en- NRLOR11, (Cl-C6) al kylen- CONRLOR11, (Cil-C6)
ra Kyl en- SO2NR10R11, (C1-C6) al kyl en WO 2006/ 029699
PCT/ EP2005/ 009269 4 NR10S02- (C1-C6) al kyl, (C4-C6)
al kyl en- OCONR1OR11, (C1-C6) al kyl en- NR1LOOOR11,

(C1-C6) al kyl en-, Nk (Iﬁ@lﬁ.l 1 where al kyl nmay

substi t ut edﬂﬁﬁ?%ka 'more fluorine or phenyl atons
and where n may be 0, 1 or 2; 5 R8B H RO CF3; 10
R10, R41 H, (Cl-C6)-al kyl or (C3-C6)-cycloal kyl
optionally diibstituted with one to three F,
heteroaryl; R10 and R11 nay formtogether with the N
atomto which they are attached a 4, 5 or 6-nenbered
heterocycl e ppherein a C atom may be replaced by N, 0,
S SO S02 15 X -CH2-. Preference is given also to
conpounds of the fornmula | where one or nore
substituent ,,has the followi ng neaning 20 Rl, R2 H;
R3 H (Cl-O8):alkyl: 25 R4 H

{C1-C8) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl, (C1-C8) alkylen-
phenyl, (C1-C4) alkylen-O-(C1-C4) alkylen-phenyi, (C3-C6)
cycioalkyl, (C2-C8) alkenyl, phenyl, O-pheny! , (C'I—CS) alkylen-

- 8{0)s-(C1-Co)alkyl, (C1-CB) alkylen-NR10R11, (C1-C6) alkylen-
CONR10R11, {C1-C6) alkylen-SO2NR10R11, {C1-C8) alkylen-



R5-H R6 H 30 R7 (C1-C6) al kyl, (Cl-C4)
al kylen-O (C1-C4) al kyl, (C1-C6) al kyl en- phenyl,
(C1-4) al kylen-0O (Cl1l-C4) al kyl en-phenyl, (C3-C6) WO

w0 20066889699 PCT/ EP200i / 009269 5 cycl oal kyl , HG2ei8ds/009269

al kenyl , phenyl, O0O-phenyl, where al kyl may

substltuted Mﬁth one or nore fluorine or phenyl atons

and where n may be 0, 1 or42 5RBH R CF3; X

-CH2-. 10 Particular preference is glven to the

compounds of the fornmula 1,wherein Rl, R2, R5,

R3 H, (Cl- C531eSQeHCT-08) Eé&yH(CmvC@mW@@)’L@O@NRWRm (C1-C8)

grfgonpasseéug?(q’" %Q%é%ﬂh@gﬁ Ga %&%PWZ@GQ&’%" 1 where alkyl

the di scl ogpesubsRarcdoRith Bﬁé@r'ﬂnor@ﬂuﬂ‘rﬁm@bkﬂher@ﬂ@mms and

al kenyl radicals in the substituents RI,
R5, R6, R7Whege rreay beid hpE2R | my be elther
strai ght-chain or branched and maybe substituted by

3 one to four fluorine atons. -
R8 H;
R9 CFz;
10 R10,R11 H, (C1 —C_b‘)i—él_kyl or (C3-C6)-cycloalkyl optionally substituted with
| one to three F, heteroaryl; R10 and R11 may form fogether with
the N atom to which they are attached a 4, 5 or 6-membeéred
heterocycle wherein a C atom may be replaced by N, O, 8, SO,
SOz
15
X ~-CH2-.

Preference is given also to compounds of the formula | where one or more substituent

has the foliowing meaning

20
R1, R2 H;
R3 H, (C1-C6)-alky!;
25 R4 H;
R5 H;
R6 H;
30 |
R7 (C1-C6) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl, (C1-C8) alkylen-

phenyl, {(C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C6)



Unl ess otherwi se indicated the termheteroaryl refers
to aromatic, nono- or bicyclic 30 rings having 4to
WO 2006/09489%0n at ons, wherein at | east one car boRCAFRIHUISH9269
repl aced by a heteroatom selected fromthe group
consisting of N, O or S. W9 2006/ 029699
PCT/ EP2005/ 009269 6 The conpounds of the fornula I
may exist in the formof their racemates, racenic
m xtures, pure enantiomers, diastereqnmers and -
mi xt ur es SYCIRAmlM; &é—ﬁ@kgg%ﬁpnwn 'P]ﬁ"éri‘ﬁ' where alkyl may
taut omer i g, OfiBA WitleQRE B HRbra HSGHMS B BhERACHBARSAR where n
all these 1soneric ang tautoneric forns of the
conpoundsndy i@, for@ul a 1. These isoneric forms can
be 5 obtained by known nethods even if not
specifically described in sone cases.
5 RS Phar nraceutj.cal |y acceptable salts are, because their
solubility'in water is greater than that of the
initial or basic conmpounds, particularly suitable for
medi cal applications. These salts nust have a
phar maceutt’cal | y acceptabl e anion or cation. Suitable
10 pharnmaceutically acceptable acid addition salts of
t he conpounds of the invention are salts of
X i nor gani c-@tids such as hydrochl oric acid,
hydr obr om ¢, phosphoric, netaphosphoric, nitric and
sul furic acid, and of organic acids such as, for
Particul@X 8réfkfonceds iveh @dhe copgizengs uf frenfoemubzenwheesin
citric, ethanesulfonic, fumaric, gluconic, glycolic,
isethionic, lactic, tactobionic, maleic, malic,
hapesul foni c, succinic, 15 p-toluenesul fonic and
R1'R2$§$t iC J@id. Sui t abl e pharmaceutically acceptabl e
R3 basi c salqs,@mnesgmm@niun1sa|ts, al kali netal salts
(such as sodium and potassiumsalts), alkaline earth
15 R4 netal saltld (such as magnesi um and cal ci um salts),

: and salts ] nol
R7 (2-an1no-f?%ygggggﬁgthyl-1,3-propanedio|),

R8 di et hanol apFBe, |ysine or ethylenediam ne. 20 Salts
_ wi th a pharnmaceutical |y unacceptabl e anion such as,
RS  for exanpl®; trifluoroacetate |ikew se bel ong within

RO

10

X the franmewqk 2“of the di scl osure as useful
internedi ates"for the preparation or purification of
20 pharmaceutically acceptable salts and/or for use in

nont her apeutic, for exanple in vitro, applications.

This disclosure also encompasses all combinations of preferred aspects of the disclosure

described herein.

25 The alkyl.and alkenyl radicals in the substituanis R1, R2, R3, R4, R5, R6, R7, R8, RS,
R10 and R11 may be either straight-chain or branched and maybe substituted by one

o jour fluorine atoms.

Unless otherwise indicated the ferm heteroaryl refers to aromatic, mono- or bicyclic
30 rings having 4 to 11 carbon atoms, wherein at least one carbon atom is replaced by a
heteroatom selected from the group consisting of N, O or S.



10

25 The term "physiol ogically functional derivative"
used herein refers to any physiologically tolerated
WO zies0xsaed ve of a conmpound of the fornula | of REEEP2605/009269
di scl osure,  for exanple an ester, which on
adm nistration to a mammal such as, for exanple, a
human is able to form (directly or indirectly) a
compound of the forrmula | or an active 30 netabolite
t hereof: Physiologically functional derivatives al so
The compbuntis girtherfagsulef | mey exisppihedosn of fieipggcemates, racemic

mxxturég,g;g{trgkzgggg E}%Tréﬁi%g? ?ég%%%g%n&mghﬁf%sogfiﬁzﬁst&?éomers as well in

their taﬁ&?gr@f Y e nl:sc'?eﬁtd’dlscﬂ)%mre él?coﬁgpasses%!ﬁ(ﬂﬁks@xrs&ﬁgnldgﬁd can be
'l ze nwvotoace&‘pound of_the dISC|O§
tautomeristorps od the somppunds i P ladiiese ispmgHE fomns can be

obtalnyaqqyw F%&%%%U& or?c%lsﬁéf*gr ! é%cﬁBeS’ih %Bn‘!é‘cases _

e as anorphous
and crystalline pol ynorphous forns. AI I poI yrmr phous
forms of the conpounds of the discl osur

PhamvaaenitinalihacoaniabiRoralisare; RecaHseiieh ﬁoh’ﬁ’g‘tﬁ%w&%@r is greater than
that 0{ ﬁ\rat a@@%@ﬁ Eﬁ%%& 085?& i rml‘pé?t.léﬁlﬁ 1€ suitdoid fbr e BEANKHcations.

e| nafter refer to
These oamOmg{ Raveor ;irmmafoeutruéihy Bcasptabiﬂ:anbed)ractaim Szmable

phan%%%&géﬁ&%&qgg%g‘%ﬁg @ggq épﬂgs?l cal l uélg b favention are

. salts & 138# ﬁmﬁﬁlsﬁb %Wdrﬁ@ﬁldﬁb éB@ H?&d&hﬁmﬁﬁo@é

15

20

el r pharmaceutical conpositlions
meta;ﬂﬁos‘ﬁlﬁéﬁcj niginaisd slitferi®BoR, einghntiergania Adddissichaa fer example,
are suitable gs nDBuIators of
PRCe

aceticenigPRmRISHIPTEe PATED ol Ny -p BANF sutior askaguconic, glycolic,
:Sethl?ﬁ% Hgﬁe E{ c?rﬁ@ Mmaiehaliel fleteaiesiPnis ducairisl by

to the class of nuclear hornone
p-totumaepﬁm:s anartartancaacei t&tﬁ@éﬁ)lemrm@aybwy Wlﬂﬁé)asw salts

PPARganma .and, PPARdel t
are afRRUET 1N EURUIEP delt (o B o St EBEslum salts), alkaline
earththeld! 68 IRUchas hggre8ium and calc;um salts), and salts of trometamol

(2-amino-2-hydroxymethyl-1,3-propanediol), diethanolamine, lysine or )
ethylenediamine.

. Salts with a pharmaceutically unacceptabie anion such as, for exampie,

25

trifluoroacetate likewise belong within the framework of the disciosure as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts -

and/or for use in nontherapeutic, for example in vitro, applications.

" The term “physiologically functional derivative” used herein refers fo any

30

physiologically tolerated derivative of a compound of the formula I of the disclosure, for

example an ester, which on administration to a mammat such as, for example, a
human is able to form (directly or indirectly) a compound of the formula | or an active
metabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of the



receptor (PPAR): structure, mechanisnms of activation
and diverse functions: Mtojim 25 K, Cell Struct
WO 2000/029699, 1993, 18(5), 267-77). |h humans, PPARGAERRL5/00926%
- exists in three variants, PPARgammat, ganma2, and
gamma3, which are the resul.} of alternative use of
pronoters and differential NMRNA splicing. Different
PPARs have different tissue distribution and nodul ate
di fferent 30 physiological functions. The PPARs play .
disclosu@, dsadgsaripéde fir rxangpié, ou Bl Qgpiacétal 0fhenh @haregBliatliond 42057-@.

|.arge nunb of ,genes, the products.of whi.ch genes
Such progflg? G be dyeioiized ATt sy POl Rl i op d s s mey
themsehles [ adtiend n@ar bohydr at e net aboli sm Thus, for exanple, |
the WD 2006/ 029699 PCTI EP2005/ 009269 8 PPARal pha
receptor plays an inportant part in the regulation of
- fatty acid catabolism or |ipoprotein metabolismin
S The compumdd dfwir disciduink enaPRRRGEATIR virsous poiginadphats ifdtne) tyeskah Ik as

le.in regulating adi pose cell differentiation.
amorpheft B s PERGEYAP SoBR R TEhE0mel o SR’
the discioegubadrigowitiif theefmmesiblies! {pbyisieali@Qirtiadre PriogiRs 36#ct of the
disclosusNCl Udi ng those which 5 are not directly connected
Wi th carbohydrate or Iipid nmetabolism The activity

of different PPARs can be nodul ated by various fatty
acids, fatty acid detivatives and _synthetic ,
10 All refeigss dndeomHoVaH o iin: & nepiafel BIEHe FsmpaURd() of the
fonnuiéapgﬁhe%éﬁlﬁiq BSve, ardneiral0e, Gatves apd %riﬁi@)!ogicany functional
pat hophysi ol ogy, see: Berger, J. et al., nu.” Rev.
derivatived.as dex@bibed 5@rem09- 435; Wlson, T. et al., J. Med.
Chem, 2000, 43 (4), 527-550; Kliewer, S. 10 et at.,
Recent Prog Horm Res., 2001, 56, 239-63; Mller, D. E
Use and Berger, J.P., Int J oes Relat Metab Disord.,
2003, 27 Suppl 3, 17-21; Ram V.J., Drugs Today,
15 2003, 39(8),609-32). Anong the three PPAR-isof orns
h hysi ol ogi cal f [ f. PPARdel I :
Tris discasoe GHUTYIBERBY Bh5 T RN 74T ‘BT BOcE] Vi pharacbuicl
composifkha bSO BGh&AThd B AR figihdFRARI@d@ub as shiedkk as tdodulators of
~regul ation of chol esterol honeostasis. it was shown
PPAR aqij®t t he sonewhat sel ective PPARdelta figand
L- 165041 rai ses plasma cholesterol in a diabetic
ani mal nodel (Berger J. et alL, J. Biol. Chem, 1999,

20 Peroxiddthe Srofiferaioe aictivalichiaeictptovis DPPAR pére, trartBSiptibatibctors which can
2000, 473(3), 333-336). |l n obese, insulin resistant
be activeéed by fipardy and ielonshiathe class of nuclear hommone receptors. There

are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta (identical to

PPARbeta), which are encoded by different genes (Peroxisome proliferator-activated

receptor (PPAR): structure, mechanisms of aclivation and diverse functions: Motojima
25 K., Cell Struct Funct., 1993, 18(5), 267-77).

in humans, PPARgamma exists in three variants, PPARgamma,, gammag, and
gammas, wﬁich are the result of alfernative use of promoters and differential mRNA
splicing. Different PPARSs have different tissue distribution and modulate different

30 physiological functions. The PPARSs play a key role in various aspects of the regulation
of a large number of genes, the products of which genes are directly or indirectly

crudially involved in lipid and carbohydrate metaboiism. Thus, for example, the
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20 and sel ective PPARdelta |igand GAb01516 rai ses
HDL- chol esterol, decreases plasma LDL-chol esterol,
triglycerides and insulin levels (Qiver, W et alL,
WO Boeo29ebimt | . Acad. Sci., 2001, 98, 5306- 5311 pCTHP2005/069269
dual PPARdel t a/ PPARal pha agoni st YM 1 6638
significantly | owers pl asrmg i pids in rhesus and
cynonoi gus nonkeys ( Got o, et al. Br. J. Pharm,
1996, 118, 174-178) and acts in a SI mlar manner in
two weeks clinical 25 trials in healthy vol unteers
PPARgishiarmekapter plysan wmiportanigpankin thrgegulatiopf 13y acid catabolism

or inoB g APUE I SRR HARE B, v for

examp¥ il VsddIRiftEalipost kel differeARAEIRNA dditlire hdwdvabatRARs are also
at heroscl erosis and. syndrom X (WAng, Y-X. et al.

involvegkin theoegglation®f mawy other phygipkegical pregesges, inchagting those which

are noggggcggg%ﬂrﬁ%%ﬁ@@b%ﬁoh ?.’%‘5?8)!5&8 b%llrs% %gfsa&mrw of

differeht PPRs cit ba, mé’:ﬂlﬁlatedllﬁvﬁﬁané@s By dxids Satty adid d@érivdtives and
Mol . Endocrin., 2003, 17,.2477-2493 ; Lee, C H et

synthedic. congequiiiscio Vangng exients 58t rleyantygviswscaasdyactions,
physm?@é%%?:?%%ﬂ? ﬁg%ogﬁ\ygﬁﬁb%F%éet %e?gé{‘ 9N&t &8, Ahnu. Rev. Med.,

ucose- '
2002, 6BpdesuasoWienabokt alm J. RPéRdehem. i 2000) dh&(ﬁ)pS@T—éijOaKhewer S.

etal, Rerat P Goimiee.. S0 o 2448 T, L ECAnierdar 2P oty

Obes g@%ﬁ‘%&é%,@o&%%@%g]g?ﬁg @mm Na% \Pti @rugs M?)'day, 2003,

39(8),8®B2hem , 2000, 5 275(11), 8126 32) Numar ous
publications denonstrate that PPARdelta is triggering
proliferation and differentiation of keratinocytes '

Among%’fﬁéfhr@@'mimllgofo?&s tRé @hygoﬁiglﬁal%ﬁ&icﬂfsréf PPAReHAhave fong
al . Steroi d Bi ochem Ml

remairgicban eng;mg T%’igst@opwxi glgann@@piogch rolefordt PARdgitg has been

the reﬁgap "\)/\E?)F gﬁéi%ﬁ%!ﬁoﬁ%%ﬁﬁéét%rssmgg 8%}%% §/s‘ton$(¥\4vﬁ§t selective

PPAR@@I@@ dgand Q-t@(ﬁﬁgmsfes:;aat;hw ehglesessdn Lardlhbeh&éﬁmal model
however much its function_there sti remai

(Bergainkiet @by drBigl. @e@rsﬂ&%ar??ﬂn@a &8/ Zﬁo%‘y’@i‘”ﬁzl - Q fﬁi al., FEBS-
t
o AYTERRY S8 AL YT . oo

and sdlbelivieNSPARd cBadigaaaabyy 581 546. raisks HBU#Gtmt&-steRe,sdecreases plasma
LDLﬁhoieg’(ercS)il tnglygendes and insulin levels (Oliver, W. et al., Proc. Nati. Acad.

Sci., 2001, 98, 5306-5311). The dual PPARdelta/PPARalpha agonist YM-16638
significantly lowers plasma lipids in rhesus and eynomolgus monkeys (Goto, S. et al.,
Br. J. Pharm., 1996, 118, 174-178) and acts in a similar manner in two weeks clinical
trials in healthy volunteers {Shimokawa, T. et al., Drug Dev. Res., 1996, 38, 86-92).
More recent publications underiine that PPARdelta is an important target for the
treatmeﬁt of dyslipidemia, insulin resistance, type 2 diabetes, atherosclerosis and |
syndrom X (Wang,Y-X. et al., Cell, 2003, 113, 159-170; Luquet, S. et al., FASEB J,,
2003, 17, 209-226 ; Tanaka, T. et al., PNAS, 2003, 100, 15924-15929 ; Holst, D. et al.,

BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U. et al., Mol. Endocrin., 2003, .

17, 2477-2493 ; Lee, C.H. et al,, Science, 2003, 302, 453-457).



15 573). Moreover, it was also found that a PPARdelta
sel ective agonist was found to significantly -
i ncrease ol igodendroglial nmyelin gene expression and
WO febisgessheat h diameter in nouse cultures (lpcSRbibbBooozee

et at., dia, 2001, 33, 194-204). Thus, PPARdelta
activators may be of use for the treatnent of
denyel i nati ng and dysnyeliﬁating di seases. 20
Denyel i nating conditions are manifested in | gss of
nyelin - the nmultiple dense |ayers of |ipids and

Besidgsrits aitionstasch regulatorradiye lipidv,egliicdser-sandidresdestemienstabolism

PPARGR Bt nby el Tafaoatiefinvdebrent dmAkgttation and bone
formatioff :_nheﬁabnamspwsméﬁaé (:_Rﬁébnnéme%l eztkﬁ) %m 137-42; Ding,

elnatln condi ti ons, rryelnatlon

N.Z eil alr, eM@irEeiMOQ Dév., PB03SHR(B) N2 degédnidanpel. ot a!f OJ Bm]vélhem 2000,

: Y ynal 25 degeneration, and often by cellul ar
275(“3 62%@'5 ion. Denyelination can occur as a result of

Numerod pibibaisHPdsmenseiaenant PPARRIENS idydr n@l%rfohferat:on and

whet her due to aberrant inmmune responses ocal

differeniigtian/of kesatieesyies whiciberints i itoicte rnssknn didardargeandsyound

heahn%lbt]")l hla %Scﬁ]sg%@é%g%(%h%ﬂ@ﬂgzﬁi?ié §a¥3§(2-5) 257-65; Tan, N.S.

etal, Alewonnatw@hmm 2@$¢@)t52$—@0 WEshia kg, Biied Me_lc_it"]WM , 2002,
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Yor Kk, 1997) 813- 811 éers and Berkow, eds.
132(7-§bB340Wmnual of Di agnosis and Therapy, 17.sup.th ed.

PPAR: %\% appedh ecs)%'é g@f]c%l]gg%expﬁg/géc? ﬁt’ﬁ%ﬁ@éc Eﬂ\gﬁver chh of its

functioBGA6redR6@ BT URERQOBAREO Zﬁﬂsmgﬂiaﬁéﬁtér@ however, is the

. denyel Lnat i (derTyellnatlon of CNS) occurs in

discovegi bk PP s EXBIReRigh rodsntaligafimeocyidsgie maior ipid
h

produ kWA STONSQ, Rl 8 LS RELTRI, o, 999,51, 500

573). M@ov&r it heasnalst _fmimi/ﬁlaémPPMdeha;selmw agonist was found to

signinc i B3k Riag i SFBaRS sl S SRRl iy oR heath
diamet8Y fi fRAGBYuItTdsVH 2SsRfA éiﬁ!d on£ At By, 19@@@& SThus,

hereditary optic atropll% progressive nultifoca
PPARd@W@@n@é@fﬁ&h@mb&@‘ useND thestigaienans of desnedinating and

t Quill'i an-Barre syndronme and tropical
dysmy@@g%etﬁ%c‘%%% ar eS| s. In addition, there are acute
Demyemﬁﬂhg icORditioRs \Wré efarfiREsd inaks en rrﬁy%'nn Qgkd ndifipibRinse layers of

acute dissem nated encephal onyelitis :

lipids ammeiaiwﬁvd@ goeennaay nenvefibersi These Ryerherempravided by
oligodendroglia in the central nervous system (CNS), and Schwann cells in the

peripheral nervous system (PNS). In patients with demyelinating conditions,
demyelination may be irreversible; it ié. usually accompanied or followed by axonal
degeneration, and often by cellular'degé-neraﬁon. Demyelination can occur as a rééﬂlt
of neuronal damage or damage to the myelin itself - whether due to aberrant immune
responses, local injury, ischemia, metabolic disorders, toxic agents, or viral infections
(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neuropathology,
6.sup.th ed. (Edward Arnold: New York, 1997) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17.sup.th ed. (Whitehouse Station, N.J.:
Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483).
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e
10 acute transverse nyelitis, a syndrome in which an
acute spinal cord transection of unknown cause
WO 200p/02060% bot h gray and white matter in one orPGEHER2005/009269

adj acent thoracic segnents, can-also result in
denyelination. Al so, disordgrs in which nyelin

formng glial cells are damaged incl udi ng spi nal

cord injuries, neuropathies and nerve injury. - 15 The

el e i ENET R R Sovral cqpditions, often of
uncenaﬁgﬁﬁpgﬁ Sﬁ%&ﬁ{é{e‘ Xéonbetoal‘Sé khbw)/] & iRy 6eﬁ%l|natr|]ng diseases.

I ng on e nodul ation profil
Of thesepmubipld scim‘rostb éMS)rssﬂhamoﬁmewenh@tbef primarng demyelinating

diseasgs aPiuse dsrenaiakRysbR LS e SaRbellbuonmti AIDS- |
vacuolz?';my b@ﬁihg@ Or%%g?(%ﬁ@d ARRldpeahy, q_rg’oé?%ﬂi@@ﬂﬁgry optic atrophy, |

Berger’, J.,
pmgreﬁwmmcai%dkoemmalmthyQPWBS, suvba@uia Sdlei'oémgal

panencé{gtph'vFrggé,Cg1 ﬁuafg gég‘go,%pﬁ{c&g% ancg%%aaggg%o .S %rgpa%sm ln addition,

there afé YeO@/ &%)nd]tl&is Bf whigh-derd@ihatiBhadarpeebaah @aé CNS, e.g., acute
esear c , 345-52; Kersten, S. et alL, Nature

dissenpded ermeshawmyeima (ADRM)pang aput&ewr@{tencecahalrt!ao‘:uﬂhemore
i dol 5
acute tﬁ‘?"gwﬁgﬁ et %16’ @Sgﬁ‘ﬁl?’gﬁ‘? i‘) %t%ggr ) m?\% Géljaﬁa fiséRion of

unknoWh 24088 i8R e bothlgray aladSWHildé fsatedr if @nkyoragiote adjacent thoracic
met abol i sm and glucose utilization disorders. -

segmeDts mrdealso resubhincdemyslinatinry AAlse: diseeders i whieh sayefin forming

giial ce?%ﬁc"‘frﬁ N maICL LZ nﬁ@ﬁﬁx“al galf)l'cf widr?egso%ggfaﬁgft}\@ and nerve injury.

associ at ed therevvl th. Particular aspects in this

connection are - hyperglycem a, WO 2006/ 029699
The preRETAKRBOC 5L SIR 6Ompcnds of the iprmoipd muiable ifor niadulgtingibe

acﬂv%ﬁ? %’?’Sﬂ\%c%s rtt‘?é/ 8 2 té@ﬁkﬁ%ﬁ? érﬂ PF@{M ha- De?enciing on

panc preven lon O
the maMdaton prsfiley themmurais afitherfdemsla 15ar@. suitabie for the freatment,

contrcéga}a‘rlrg%g eﬁ%\%grq%ggqa@]cgl t Se%&’&@p@%e@eﬁ%ﬁer and for a number of
other pharmaceutical applications connected thereto (see, for exampie, Berger, J., et
al., Annu. Rev. Med., 2002, 53, 408-435; Witson, T. et al., J. Med. Chem., 2000, 43(4),
527-550; Kiiewer, S. et al., Recent Prog Horm Res., 2001, 56, 239—83; Fruchart, J.C. et
al., 2001, Pharmacologicat Research, 44(5), 345-52; Kersten, S. et al., Nature, 2000,
405, 421-424; Torra, 1.P. et al., Curr Opin Lipidot, 2001,12, 245-254).

Compounds of this type are particutarly suitable for the treatment and/or prevention of:
1. - Disorders of fatty acid metabolism and giucose utilization disorders.

- Disorders in which insulin resistance is involved

2. Diabetes meliitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Parficular aspects in this connection are
- hypergiycemia,
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heart di sease, cerebrovascul ar disorders etc,
especially those (but not restricted thereto) which ™
are characterized by one or nore of the follow ng
wo #608208%: - high plasma triglyceride concent r@ﬁ,@}&bmgz@
hi gh postprandi al plasma triglyceride 10
concentrations, - |ow HDL chol esterol concentrations
- | ow ApoA Iipoprotein concentrations hi gh LDL
chol esterol concentrations - small dense LDL. .
chol esterol particles 15 - high ApoB |ipoprotein
- ﬁnpﬂmnhnaﬁmmhsuhnr@ﬁskmms ot her conditions which may
be associated with the netabolic syndrone, such as:

- ImpEVement (R eose JRIPEISE: i ncl uding central obesity

- pbbiechidy aripRIhHorbaReAceagul abl e and prot hronbotic
States (arterial and venous) - high blood pressure -

- . peaventibaidf macreuahd micravescelradisiogdgrisut  not
restricted thereto), follow ng nyocardi al
infarction, hypertensive heart disease or _—

Dys\!;ﬁid@rﬁﬁ}é%thﬁlr séquelac b Seridr @iarﬁ@!éd beé?B§chPosas coronary
i nflammatory reactions are invol ved: -

heagt diepase earelioyasedpr disordesp eé&,aﬁqﬂe@!adlw thosm{but not restricted

ther[eet‘é whft:b %{eo?ﬁfﬁt@l@% gg%gl (%/r rlnﬁfea& tﬁ% éﬁl Iovglﬁpggg%gs

- M@t&pplbémartﬁglyeé@@e gontermieaitisy higﬁpostﬁr@h@iﬁl@lasma triglyceride
|nflannatory bowel di seases such as, for exanple,

@%‘Pﬁ‘f‘tgﬁ BNSease 30 and ul cerative colitis - asthma -

. e &gﬁg ~ inflammatory rheunatic
Sgg)eé%ag I 006/ 029699

- B@]’AEBAOWp@ﬁ@Rﬁ@on@Zﬁra&imaﬂpl e, rheumatoid arthritis -
t t

- h:g% LEB[ choreste cgrggen%ra?‘o?xg

- small dense LDL Chofe§ter_ol p_artlcies

- high ApoB lipoprotein concentrations

Various other conditions which may be associated with the metabolic syndrome,
such as: ‘

1

obesity (excess weight), including central obesity
- thromboses, hypercoagulable and prothrombotic states (arterial and venous)
- high blood pressure

- heart failure such as, for example (but not restricted thereto), following

myocardial infarction, hypertensive heart disease or cardiomyopathy

Disorders or conditions in which inflammatory reactions are invoNed:‘

- atherosclerqsis such as, for example (but not restricted thereto}, coronary
sclerosis induding angina pecloris or myocardiél infarction, stroke

- vascular restenosis or reocclusion

- chronic inﬂammatofy bowel diseases such as, for example, Crohn's disease |
‘and ulcerative colitis

- asthma

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



10

15

20

25

30

6. Disorders of cell cycle or cell differentiation
processes: 5 - adipose cell tunors - |iponatous
carci nonas such as, for exanple, |iposarcomas - solid

w0 tosgRsgmo@nd neopl asnms such as, for exanple (b%ﬁgizﬁo:,,@mz@

restricted thereto), carcinomas of the
gastrointestinal tract, of the liver, of the biliary
tract and of the pancreas, 12ndocri ne tunors,

carci nomas of the lungs, of the kidneys and the 10
urinary tract, of the genital tract, prostate
eaantﬁanhau&tmmdzﬂﬁmﬁe and chronic nyeloproliferative
dlsord rs and | 0 - angi ogenesis 7. CNS
&'%‘?fr’ﬂﬁ?%‘f“ @m%tén‘gi?enerat i ve disorders and/or
denyelinating disorders: 15 - Al zheiner's di sease -
multiple sclerosis - Parkinson's di sease -

6. Dismudersodfecetionyyis oopdly differdytiatidr pocaysgoneur opat hy 20

Al DS-vac Iar nyel opat hy - -HTLV-associ ated nyel opat hy
adas& CRl WEIARi tary optic atrophy - progressive

wbma&&@baﬂcﬁwfﬁﬁg 6QEH @Lsoﬁﬁté%n{d?é/'-ﬂposarc%m% ute

. scl erosing panencephalitis 25 - | ian-Barre

sphd tbomwers and sppplaismspiseh 8s dar apsamiﬁ‘ fut rat testricted thereto),

SRRt Ine BERODICERL LR0E o ke, or 6 Bifal) (it and of the

pandraid chtabing hatoms, cardihemab dftiie RmERobhiHl RigABYs and the
WO 2006/ 029699 PCT/ EP2005/ 009269

urinary tract, of the genital tract, prostate carcinomas etc

acute and chronic myeloproliferative disorders and lymphomas

angiogenesis

CNS disorders, neurodegenerative disorders and/for demyeﬁnaﬁng disorders:

Alzheimer's disease
multiple sclerosis
Parkinson’s disease

adrenoleukodystrophy (ALD)

7 adrenomyeloneuropathy

AlDS-vacuolar myelopathy

HTLV-associated myelopathy

Leber's hereditary optic atrophy ,
progressive multifocal leukoencephalopathy (PML)
subacute sclerosing panencephalitis .
Guillian-Barre syndrome

tropical spastic paraparesis

acute disseminated encéphalomye[itis- (ADEM)

acute viral encephalitis

- acute fransverse myelitis

spinal cord and brain tratjma

Charot-Marie-Tooth disease



13 8. Skin disorders and/or disorders of wound
heal i ng processes: - erythenmato-squanous der mat oses
such as, for exanple, psoriasis - acne vulgaris -
wo Bbdrereceki n di sorders and dernmat ol ogi cal condp&T@R2065/009269

whi ch are nodul ated by 5 PPAR .- eczemas and
neurodermtis - dermatitis ch as, for exanple,
seborrheic dermatitis or photodem atitis - keratitis
and keratoses such as, for exanple, seborrheic.
ker at oses, senile Kkeratoses, actinic keratosis,

8. Skiphiisordens avdr idesartoeseal Wouned heabeg preeassesul aris 10

- L oids .a l.oj | Se.- i n¢l udi ng
- oo msngeAar S rRIERY Al fnae B R ok
- papehutgmisviral (HPV) infections such as, for
exanpl e, venereal papillomata, viral warts such as,
- pherskimgiserders andsdermalaladical senditions whigh pek mpdidated by
5 ar dermatoses such as, for exanple, Lichen
planus - skin cancer such as, for exanple, basal.-cell
-  esramaermsl nembdooniis or cutaneous T-cel |l |ynphomas

- gglg%%ﬁ’rlgé EES} gggflépg Bﬁ%?.'p %&%&%@ﬁ%@%&%&ogrs ého‘ftg{;!erma'titis
- Pl R O o 10 SRRkl S
, ketatoyss,i actinicdieratysin phodo-(rREESK: keratasststorkeratosis follicularis
10 - keloids and keloid prophylaxis |
- warts, including condylomata or condylomata acuminata
- human papilloma viral (HPV} infections such as, for example, venereal
'pa_piilomata,- viral warts such as, for example, in‘iu_scum contagiosurm,
leukoplakia .
15 - papular dermatoses such as, for example, Lichen planus
- skin cancer such as, for example, basat-cell carcinomas, melénémas or
cutaneous T-cell lymphomas _
- localized benign 'epidermal tumors such as, for example, keratoderm-a,
epidermal naevi ‘
20 - chilblains

- wound healing

8. Other disorders
- high blood pressure
25 - pancreatitis "
| - syndrome X
- polycystic ovary syndrome (PCOS).
- asthma
- osteoarthritis
30 - lupus erythematosus (LE) or inﬂammatory rheumatic disorders such as, for
o example, rheumatoid arthritis

- vasculitis
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- osteoarthritis 30 - lupus erythematosus (LE) or
i nfl ammatory rheumati c di sorders such as, for

WO 200688592, rheumatoid arthritis - vasculitis \ROGT/EP2005/009269
2006/ 029699 PCTI EP2005/ 009269 14 - wasting
(cachexia) - gout - ischemja/reperfusion syndronme -
acute respiratory distress syndrome (ARDS) 5
Forrmul ati ons The anmount of a conmpound of formula I
necessary to ichieve the desired biological effect

- ‘H@ unber of factors, for exanple the

_ %lel c corrpound chosen, the 10 i ntended use, the
e of adm nistration and the clinical condition of
- isbberp\ail'requusﬁresymme dose is generally in the
ra efro 0 ically fromO0.01 ng
- ??quﬁﬁsmﬁ é?gg d?&? @R@ﬁ’gm of bodywei ght ,
for exanple O 1-10 ny/ kg/ day. An intravenous dose
may be, for exanple, in the range fromO0.001 ng to
Formulatiomsy/ kg, which can suitably be administered as

infusion of 10 ng to 100 ng per kilogram and per 15
m nute. Suitable infusion solutions for these

The an%ﬂrﬂ%‘f%scdm?o@i@@bﬁfd‘rmm@ﬂ nexassdg to fachivelthe dusited Hiblogical
ically from1l ng to 10

[Lil
effect (Enﬂg!dg afoa esimhsy @ dactars, for %@”@J@ﬁ’;ﬁr %prgq %ﬁ&}n%rﬁagﬂfi&hosen the
mtendc?qg}xg%&%g hgd%&rf bég}%ﬂe%?%ﬁ&# =) thgl},'ﬂﬁlcaf"g@ ?nfoc? rthe patient The

daily dé8¥ iggendatly i ﬂ&l faridesfeomd. ﬁOH ang msomﬁmg Mtypumﬂylfmm 0.01mg to
adm ni stered orally, such as,

50 mghpet day apgd Peﬁﬁg}ﬂﬁf&% &f hodrwfeigi@o{e& %V@ie > Prbrpan @@Q{W An
mavef 8 e 1 RECH AT bR i 001 gt 1.0 mog, whi

can suﬁahwmmddmhi;sife%mmnmsrmyobw ngdd 149 ndeer kiogranmend per

itself, but they are|c% erably in the formof _a
minute SAVRBIING AN SPLADBSIDT BRSafYROSH: MEyFaBin, fOr example, from

0.1 ngft@“&@ ﬁbég&k@alfg/&ﬂéﬁ]eﬂ nf¥S 40 Ah, seumifitePSiAGREM R Ray contain,
for example, from 1 mg to 10 g of the active ingredient. Thus, ampules for injections
may contain, for example, from 1 mg to 100 mg, and single-dose formulations which
can be administered orally, such as, for example,‘capsuies or iablets, méy contain, for
example, from 0.05 fo 1000 mg, typically from 0.5 to 600 mg. For the therapy of the
abovementioned conditions, the compounds of formuta | may be used as the

compound itself, but they are preferably in the form of a pharmaceutical composition

with an acceptable carrier, The carrier must, of course, be acceptable in the sense that

25

30

it is compatible with the other ingredients’ of the composition and is not harmful for the
patient's health. TheAcanier may be a solid or a liquid or both and is preferably A
formulated with the compound as a single dose, for exampie as a tablet, which may
contain from 0.05% to 95%- by weight of the active ingredient. Other pharmaceutically
active substances may iikewise be present, including other compounds of formula L
The pharmaceutical compositions of the disclosure can be produced by one of the

known pharmaceutical methods, which essentially consist of mixing the ingredients

with phénnacoiagicaliy acceptable carriers and/or excipients.



it is conpatible with the other ingredients of the

WO 20060m®si tion and is not harnful for the 25 pati/EriclH009269
health. The carrier nay be a solid or a liquid or
both and is preferably fqronulated with the conpound
as a single dose, for exanple as a tablet, which may
contain fromO0.05%to 95% by wei ght of the active
i ngredient. O her pharnaceutically active substances

‘ Pharmaceﬁﬁﬂ chinfRWMoSE MR dNcRSB bre toBCulaHldBr GhINREtalCRBREN ds of

peroral (i atepiy supithsd) A RERIEES (eSRRbE A Bansdl

intramuge0l "eatbifial onBitraodfous)Rhemirtssativr, alithsughnhe sﬁoﬂfsunabln
mxmgthelngredlents wi t h phar macol ogi cal |y
mode of agraiptsipiien sigpendsdn gaah srdwiauabrase on- 1%@@'{%@0@% ggverrty of

the ccmci3 {{)DQ%S gfgﬁ%ﬁgg? tﬁ%g{ea@ﬁe%\t‘fgﬁ%aéqﬁ?%ﬁ& PHC&&@#%# used in

each cak@Pteakd foRftiatiohs Gharcosredlev-seibbie jorhliatiots aiso beiong
par ent er al t(for exanpl e subcut aneous, intranuscul ar,

within thaifaraawpﬁhqa i5e inHeRbR %ﬁ’?@;rea&wwg&emﬂw and saafgﬁ juice-

. reszstané W&’ ﬁ?ﬁ@aa%%éﬁ?lﬁg T%E!SE%EFJ? eqyas%@ﬁ WA 88 ‘f)?igé égﬂuiose
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ever
acetate fphmatétedpbiwmyt acbiate phtiaemica hgfdmcypk@)ymteun)ﬂceﬁutdié.%mhthalate

onpound of fornula | din Coat ed
and anipRE ARSI Tﬁﬁ@a&aé{%fg?aﬁm@ﬁyi thaFHA! | ons
al sobelong wthin the framework of the invention.

Preference is given to acid-and gastric juice
Suitabi¢ phataudutital praparators foSoirtkddreirtstetiorgmaydss st ietiorm of

separattgﬁm%tgfsyc asp‘g&r%p e;béﬁ?g.ﬁ lgs Lﬁ%ﬁ}gﬁ%{ ?(a% e{ablets or tablets,

" each of] E:ﬂ)&ﬁﬂ Sblis &Sﬁeoéﬂrﬁﬁ%@ﬁ@ oﬁbrﬁﬂﬂa ?"’k—l‘:@?b&ders or

ymers nmet hacrylic acid and thyl - met hacry
granule%u as ablwcpimrsmpeusm@ah anFaguamLEt Dlonenamuecmaiﬁqmd or as an oil-

ST RTINSt N T
preparé@ﬁ% %h? s%ﬁabl%%t@éﬁnace@ﬁ@ﬁl TPletivdl %:&Pﬁbﬁ!désaa sfé‘bf infsich the

compound of formula t; as powders or
active. mgragﬁmmmeasamer (whish memy soppishet one on Taereaadidonal

ingrecigfisg 8 At attar drfacFng BoPhdiiting A 8o Rk produced by

if nﬁbh&%c@ﬁo@%&ﬂm of heeRehRAngbEBaY: With ARl and/or finel
Hnio har maceuti cal net hﬂg[;3 whi ch i ncl gdes a step Fdn whi ch 4

dwzdect sefid castiey afionyyivah éne PERTICH é shapedi r\amssaryrraylus for example,

a tabief B35 BB G bR et B s BERnd AP Bl By of te

compdheduherk Bpropriate with one or more additional ingredients, Compressed -

tablets can be'prodﬂced by tableting the compound in free-flowing form such as, for |
example, a 'pdwder or granules, where appropriate mixed with a binder, giidant, inert
diluent and/or one (or more) surface-active/dispersing agent(s) in a suitable rmachine.
Molded tablsts can be produced by molding the compound, which is in powder form
and is moistened with an inert liquid diluent, in a suitabie machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) adminisiration

comprise suckable {ablets which contain a compound of formula | with a fiavoring,



20 uni form and honogeneous m xi ng of the active o
ingredient with a liquid and/or finely divided solid™ *
carrier, after which the product is shaped if

WO neces®a?y. Thus,-for exanple, a tablet can WET/EP2005/009269
produced by conpressing or nolding a powder or
granul es of the conpound, ere :appropriate with
one or nore additional ingredients, Conpressed
tabl ets can be produced bytabl etingthe conpound in
free-flow ng formsuch as, for 25 exanple, a powder

- normadly syctoag ar] gumeambiper bpepeanthpand pagfiles whisinermprise the
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compdlif B inffse gt AEiasl 2o BORe(l'or Rflag prc gum arabic

machi ne. Mol ded tablets can be produced by nol di ng
the conpound, which js in powder form .and is

Pharmasiesttiealeprapesitians sHéaklefphbarengeral aaminisiiation Gpmpsise
. A o cal s . _
petec 4 ) BIEMPESHATE eRERBLNTDE S| i e

prefer?blsmﬁ@taaicswmkﬁbé bﬁc&bcbfelhe imaaindbd.cren'?j@ém. Fhesspmrpatatibns are
ormula | with a avor.in WO, 2006/ 029699 .
preferplely/asmintpieednEg Ve 2UHYr %quwh;%@mgé@}m Pensatake place by
subCug‘%nr-;Jrgfu%g gﬁ%ﬁbc@&dﬂm%%hﬁél iMécﬁBnP?H@éé ﬁ?e%é?ﬁtions can

nmpouhd I1'n an 1 nert base such as gelatin an .
prefergblyder pioduced iy mbengitite gormpanadivdih whterraratreakingathe resulting

. __compositions suitaple faor, parenteral admnistration ...
soluticfgricsend R ] bloselPRuBRlsEdnesPufs LIt ikBgpion
ner@y-EoMaTRoR 0. 1abMY% dylweldht NS Sctivky &IrBPaBhY.
genel'-|§13yc:)toni c Wloth t he bloogd of” the i ntended rgci pi ent .
These preparations are preferably adm nistered

Phamistel B30 S Rpditibhn SRR T Adthifiltih, AifeldiBly in the
form df RirkfiéideRe slippesitbnen ARde0tn Baproficiebahlivingea compound of

produced by m xing the conpound with water.and making
the fompidlarienith e gr mpegranvesHoBakTQlIdCatHErs. doft mrapif apoa butter,

_and: S'S%ﬁggg"%%%%@hﬁ*@Pw%I tions of the invention

romo.1 to 5% by wei ght of the
active conpound. Pharmaceutical conpositions

suitable for rectal administration are preferably jn ]
Pharmageulicat sRIBPOSTADS SUIRRE 1o IRl LS Qb tHersius are fetsgably in the

I i %] , . f . _
form AR, B6afl it S0EOM) Sk 1 GRS hich can be used
are patrcdatping lanclog polydthyleneaiytas,aicolpls lkadregobinatigns of two-or more

m xture. Pharmaceytical é.orrPositi onﬁysuit%gl.e for tration of
of thege sHbsiangse e pREVE Ndredieat [5asnsrally present fa concentration o

from 0.1 to 15% by weight of the composition, for example from 0.5 to 2%.

Transdermal administration is also possible. Pharmaceutical compositions suitable for

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



formof ointnment, cream |otion, paste, spray,

aerosol or oil. Carriers which can be used 20 are ,
WO 280/9286%4t um | anol in, pol yethyl ene glycols, aPEHEBRWS009269

and conbi nati ons of two or nore of these substances.

The active ingredient is geperally present in a

concentration of fromO.1 to 15% by wei ght of the

conposition, for exanple fromO0.5 to 2% Transder nal
adm ni str SSi bl.e

iQn i | so ., Pharmaceut i cal .
The cogupmsicharde Tammaian AEs FBRMEsIR Tash BY A VRAD g i teots Anisetabolic
_ bt . et . t ]
disor P o B S8 S TstaBof, i pfticuer they
lower thpitdgivoeride mvehapt ase suabiai foalbihg posrandion andetreatmeand of type [l
, ingrgdi.ent In_an aﬂa?oug. sol ution ich is buffered
diabetey, Apd AFHPSHIRIGR"S aNdiTE BNFEGS STMAEE Wek¥r sed in an
I3 adhesi ve or dispersed in a polyner. A suitable active
) i ngredient concentration is about 1%to 35%
Combinatienzibiith athwrimgdicanamt® A particul ar possibility
30 is for the active ingredient to be rel eased by
. el ectrotransport or iontophoresis as described, for

e confBl @Ry fine g Rh IR ARG b SR ESE AL tition pit e,

or moredupbenpBaanacaiegicallariivel subsianres whieh baew fagexample,
to avoraf A5 L BRERG AhREARRS € bR RSt faspoimse

therevB@® Eh@pipés bheich histitarhdstst diregl yceride I evel and are

suitable for the preventjon and treatnent of type I
1. dredieaEenss whigh bwes Hieast gsicosgnaniidiabgticer se

L ! . - _ di ¢
. FRAE RIS Ror ARG B eI, TR BeTe ®
. ariiathenstiercinihedatanemtsi t h one or nore further

phar macol ogi cal |y acti ve substances whi ch have, for
Siabesity aggnNisavor abl e effects on metabolic

1, St | requently associ at ed
'%@E‘@w@ﬁ&%n%ﬁgzﬁ% %g{né medi canents are 1.
. nectiveaingredienisifohthledveatmend od rggilignese furaots di abet i cs,
2. tive ingredients.for the treatnent of
7. @@?‘ﬁﬁ?'ﬂ%ﬁ_’#‘%g?"_“@ ingfrdichifer oscl eroti c medi caments,
8. lactie iﬁgt‘e%cgéﬁt%'fbyt@@é‘étﬁlen@of%h bidagreREGFyy active

i ngredi
20 9. aciive ingredients for the treatment of heart failure and

pead
n
o oo N

10. active ingredients for the treatment and/or prevention of complications caused
by diabetes or associated with diabetes.

They can be combined with the compounds of the disclosure of the formula I in
25 particular for a synergistic improvement in the effect. Administration of the active

ingredient combination can take place either by separate administration of the active
ingredients to the patient or in the form of combination products in which a plurality of

active ingredients are present in one pharmaceutical preparation.
30 Examples which may be mentioned are:

Anfidiabetics



6. active ingredients for the treatment of nalignant
7. antithronbotic active i.ngredient -
wo 2‘9&’9?9\?%9 ingredients for the treatment of hi gﬁ’(@i{%lgg(biﬂﬂﬂ@
pressure 20 9. active ingredients for the treatnent
of heart failure and 10. adBive ingredients for the
treatnment and/or prevention of conplications caused
by di abetes or associated with di abetes. They can be
conmbi ned with the conmpounds of the disclosure of the
formula | in 25 particular for a synergistic
Suitabld BRHGMBEEES ard‘ld”sbbseﬂffesceXaM& ini mﬁo’uednsm‘ 200, chapter 12 or
active ingredient conbjnat

k | h
in the USP aecgmmoww aodiniBnabpnaiiag HageR. B PBafbatepeia
RockvtlfenZW C/ﬁrﬁ di rmiziﬁdéhéﬁi thelfObne %Iﬁ%é%tﬁé@%@h s, for

active Ingredients are
5 en:ampllér ESRs®I(Be® W@ﬁmmm) crhpigraDaarat oter f8€t-acting insulins (see

Us 6 mzamg?zbéhg%%e%%&%%gggﬁ@w Web b3 48 or ese, for
gl the Rot
examplg ﬁ} ilogéﬂ% we Q%Z(I)Wp ioffﬁ ﬁq‘@% 4 Afsthe Rote

ctionary of
USAN and I nternational Drug Names, US Phar nmacopei a,

Rockvil | e 2001. Anti di abet '
T ormRestest st B S R 5t A utoruras,
e a
o v S RS o e

mhlbltdr@@ﬂb@@omadtﬂ@tﬁaw @SPd’éagDnlsési, DRPYY loinit@ttbmamiassmm
el se, for exa

channaiepsnees Buek sa Br YA anCrdrated i Wi dar s tern 81
"‘WO 9926##6"? i Q@[negér@?ti%er% NRhifSrs B al&r bnes involved in the stimulation

oﬁy ur eas i guani des, neglitini des,
of giucenadgaiz@d;zs chind ot giymgenalyals:.zmbduia’i@m @‘r@gcose uptake, compounds

15 wich S5SN8 o L AL R T pSbon

P tr@é‘i'u@ﬁ@ft 1d A€k
e

ingrediamits ikic actodn they AT Pedenensientinsasaidm shanne! 1 of the beta cells.
stinmulation of gluconeogenesis and/or
gl ycogenol ysi s, nodul ators of glucose uptake,

In one @g:nﬂ@mgﬂélﬁalg:éssﬂ\é\g#g %%r%;g)rup I d f(%:entu%qo'e.l a @ n%@e(iiedl ead

conrp05|
20 in combination with insuiin.

In one embodiment of the disclosure, the compounds of the formula I are administered

in combination with substances which influence hepatic glucose production such as,

for example, glycogen phosphoryiase inhibitors (see: WO 01/94300, WO 02/096864,
25 WO 03/084923, WO 03/084922, WO 03/104188)

in one embodiment, the compounds of the formula | are administered in combination
with a sulfonylurea such as, for exampie, folbutamide, giibenctamide, giipizide or
giimepiride.

30
in one embodiment, the compounds of the formula | are administered in combination

with an active ingredient which acts on the ATP-dependent potassium channel of the
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conmpounds whi ch reduce food intake, PPAR and PXR
nmodul ators and active ingredients which act on the
WO 2008/P294%0endent pot assi um channel of the bet aPEaVHER005/009269
In one enbodi nent of the disclosure, the conmpounds of
the formula | are adm ni stgped 20 in conbination wth
insulin. In one enbodi nent "of the disclosure, the
conmpounds of the formula | are adm nistered in
conbi nation with substances whj ch i nf] uence, hepatic
beta celif, sti6b @spfyRIEMPRIA, tleytagide. gihencalnitics Qlailzgﬁt%@éimepmde or
re ai“@%gsphorylase inhibitors (see: WO 01194300, WO
pag ‘096864, 25 WD 031084923, WD 031084922, WO
031104188) In one -enbodi nment, the conmpounds of the

in one @TPOARAIr B CATEROGRIS e%ﬁw‘jee%&m‘éq?%?'a{‘eié%%ﬁea@ it combination
with a %%ﬁ@%ggﬁg?hfcgléﬁ tgen'%rtfo Amepiride. 30 In one

€ Co unds of e formula | are--
In a furthémentigidiment, ithe «:orrtpcnmdsarf thwfohnlaia @zt iagministered in

i ngredi ent whi.ch acts on the ATP-dependent potassium
combingfiam Math %fnetgifgn'ae S5 Job 5PN E&%@ 1999269 19

beta cells, such as, for exanple, tolbutam de,
gi i benci am de, glipizide, glinepiride or
In one embaglrhmtdme tmmpnanéa‘@é therﬁmnuia hare adpiniatgged in combination
la I m ni_st er ed cq on.5 wth a .. _
with a iz aUicECH RS 10} SERTRI SO NET b AEEZghe. dodgiitazone or
the oorﬁ;% rgtfr' diSABedy 'T?W(D gheq @Wdee@B%@F@eéﬁr@hﬂF@uhdaﬁon in

are m ni stered conbination with a neglitinide
paﬁtcumﬂ GH[44(3 Mmmmﬁvmr@thsﬁép@mwzmu@azwim\@n@tmmareﬁmethyll-2 4-

ounds of the formula | are administered in
th’azc"’ég}%{’;‘ﬂﬁi on 10 with a thiazolidinedione such as, for

exanpl e, ciglitazone, pioglitazone, rosiglitazone or
t he compounds. disclosed in WO 97/41097 of Dr. Reddy's
in one Redwwliment doe gampeundsPf thaforawpdare administered in combination

it P48 4 o T A A 8 Vo

WOo0STRgd] WRDLQ/ETRZO CHWPOUTEZ00f WOQZ8831, aVOCH@40174, in particular
adnini stered in conbj nation

P 83/01 (1-cyclopentyl-3-methyi- 1-oxo-2-pentanammcmum chloride), P-31/98, LAF237

(1-[2-[3-hydroxyadamant-1 -yiammo)acety[]pyrroildme-z-(s)—carbonrmle),-TS{}21 ({25,

43 )-4-fluoro-1-[[{2-hydroxy-1,1-dimethylethyl)amino}-acetyfjpyrrolidine-2-carbonitrile

monobenzenesulfonate).

~ In one embodiment of the disclosure, the compounds of the formula I are administered

25

30

in combination with a PPARgamma agonist such as, for example, rosiglitazone,
piogiitazone.

in one embodiment; the compounds of the formuta | are administered in combination
with compounds with an inhibitory effect on SGLT-1 and/or 2, as disclosed directly or

indirectly for exampie in WO 2004/007517, WO 2004/052902, and WO 2004/052903.

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

with an e-glucosidase inhibitor such as, for exampie, migiitol-or acarbose.
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with a DPPIV inhibitor as described, for exanple, in
- W98/ 19998, W99/61431, W99/67278, W99/ 67279,
‘WO 2006929692290, WO 02138541, W03/ 040174, in parRGIER29P5/009269
P 93/01(1-cycl opentyl - 3- net hyl - | - 0xo- 2- pent ananmoni um
chloride), P-31/98, LAF23719g
(1-[ 2-[ 3- hydr oxyadamant - 1- yl am no) acet yl j pyrr0| i di ne-
2-(S)-carboniitrile), TS021 ((2S, , 20
45) -4-fluoro-I|-[[(2-hydroxy-|I
, | -di met hyl et hyl ) am no] - acet yfj pyrrolidi ne-2-carbonit
in one éhb&dmﬂ'@?ﬂ%@cﬁﬁﬁ%ﬁd@ﬁﬁﬂ\@ foriiul® Nare abeshisréd o coibination
di scl osure, the conpounds of the fornula | are
with magel than snecéthe afaremsNianEe CamPAUREPBARJA membigatier with a

sutfony 8 g mefm i ghBoatb R AP hies dBpadinide gn metomin,

insufin éﬁﬂ B Fohyirea afsiim ahe W@&ﬁbﬁnmph‘i@uﬂﬁtandrtrogﬂtﬁbne msulln and
ompounds Wi th an inhibitory effect on SGLT-1 and/or
Iovastann &l¢. di sclosed directly or indirectly for exanple
in WD 2004/ 007517, WD 2004/ 052902, and WO
2004/ 052903. 30 In one enbodi nent, the conpounds of
Lipid mbAeidiersnul a | are administered in conbl nation wth
an a-gl ucosi dase i nhibitor such as, for exanple,
m glitol -or acarbose. WO 2006/ 029699
PCT/ EP2005/ 009269 20 |In one enbodi nent, the
in one emendpyernefshestisciopse. fliyormpaungs ofthe fapmHis a5t Wmamsiered
n comﬁ@s@ﬁbﬁ aithosn MG odoregiudese oébitdr uch axf lovestfin Bueastatin,

npounds, e.g in_conbinatjon with sulfon Iurea
pravastai, SETYRSAN VS Gl BRI a B aR, JeRvastath,

15

20

repaglinide and netformn, 5 insulin and a
sul fonylurea, insulin and netformn, insulin and

In one erﬂl;o én{ SR loblﬂé ltﬂe cgmgsg%ds é)fQI\{eafﬁxtﬂ?_\tld lﬁare ! S Csitérécm d

in compﬁ@h@gﬁ%ﬁﬁ e(ﬁmcﬁ) reahs I nirﬂmgﬁ%r P'é[gr1 US 6,245,744,
us 6,202‘%@7‘%&5; by Boty @PWBEEPQIW@W bi tor such

vastafin, fluvastatin, pravastatin,
sinvastatin, ivastatin, itavastatin, atorvastatin,
rosuvastatin. In one enbodi ment of the di scl osure,

' 1n one cliBSdimER FPALIEESosof, thieonfronmisloftht feunela Adwradigisered 15

in coniﬂ%s%%ﬁﬁfal gtlyietiB Hletidi® sRBbibdrRaligR IR, ferexample,
inhibitor (see, for exanple, US 6,245,744,
cholestyramine, colesevelam.

In one embodiment of the disclosure, the compounds of the formula I are administered
in combination with a cholesterol absorption inhibitor as described for example in

WO 0250027, or ezetimibe, tiqueside, pamaqueside.

30

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

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

with bulking agents, preferably insoluble bulking agents (see, for example,

- carob/Caromax® (Zunft H J; et al., Carob pulp. preparation for ireatment of

hypercholesterolemia, ADVANCES IN THERAPY (20.01 Sep-Oct), 18(5), 230-6.)
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UsS 6, 221,897, US 6,277,831, EP 0683 773, EP 0683

774) . 1 n one enbodi nent of the disclosure, the
WO 2000192969%ds of the fornmula | are adm ni stered PAT/EP2005/009269

conmbination with a polyneric bile acid adsorbent such

as, for exanple, 20 chol esjyranine, colesevelam In

one enbodi nent of the disclosure, the conpounds of

the formula | are admnistered in conbination with a

chol esterol absorption inhibitor as descrijbe

f
Caromay anpIGarpbrcopiB iy ueICtdroR AliRoNe, NiiTipesspRolalties & Food
X i;d : i t j: | . -
e BN APt St b iy ittt v
Caroma@bis iissitiie W bhe pregdobiioe eebiyosepardtecadmirdsteatidroof compounds
exanpl e, US 6,342,512). In one enbodi nent, the
of the foompial hdsd EraromexEo Garpeax® candd iisiconaestipn also be

acmin RGN B o b OS5, 5 Bh! W blicery procucts or
muesliGHrgb/ Caromax(r) (Zunft H J; et at., Carob pul p,

preparation for treatnent of hyperchol esterol em a,
ADVANCES | N THERAPY (2001 Sep-Cct), 18(5), 230-6.) WO

2006/ 029699 PCT/ EP2005/ 00926 1 romax i s a
Io one PGBOEA ?'ﬁidﬁggﬁmp%ﬁamow Scﬂ%]“ﬁff?l?ﬂ%%&\?%ﬁ ORI on
in combRegion Wite s BPARafbhd aygras. ent s GrbH, I ndustri epark
Hoechst, 65926 Frankfurt/Main)). Conbination with
Caromax(r) is possible in one preparation or by
separate adm nistration of c ounds _ of the formula
Tn one QERREPeREF BIRASE F)re B BRR O O HTdBaIMEE: i on
in conmiirsstidrewhih adibratessetteak ifor exanipie nievbfiboud, gerafidz, clofibrate,
such as, for exanple, in bakery products or nuesli
bezafigeais. | n one embodi nent of the disclosure, the
conpounds of the fornmula | are admnistered in
conmbi nation with a PPARal pha agonist. 10 In one
in one GARAGH B theQfiscloliGe, HebhpSHESof thdBmEQIPOLRTESnigtred he
. formula | are admnistered in conbination with a
in combipaiign wilfj dicoinic pelf AR fenofi brat e,

genfibrozil, clofibrate, bezafibrate.

In one embodiment of the disclosure, the compounds of the formula I are administered

in combination with a CETP inhibitor, e.g. CP- 528, 414 (forcetrapib).

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

In one embodiment of the disclosure, the-compounds of the formula 1 are administered
in combination with an MTP inhibitor such as, for example, implitapide.

In one embodiment of the disclosure, the compounds of the formula | are admimistered
in combination with an antioxidant.

in one embodiment of the disclosure, the compounds of the formula I are administered
in combination with a lipoprotein lipase inhibitor.



15

20

——

15 I n one enbodi nent of the disclosure, the conpounds
of the fornula | are adm nistered 1in conbination

WO 2086(R¢9% coti nic acid or niacin. In one enbodi RSHEX3#5/609269
t he di scl osure, the conpounds of the fornula I are
adm ni stered in conbinationzwith a CETP i nhibitor,
e.g. CP- 529, 414 (torcetrapib). 20 In one
enbodi nent of the disclosure, the conpounds of the

formula | are adm ni stered inﬁo ination with an
fl’n

In one enpoAimen¥ |t dsstosurs. the sRBPRRA? 8f the 3l rpdnyigeedsur e,

in combiR@tienmeLadATH citrtate fyerseui-miditar e adni nistered 25

in conmbination with an MIP inhibitor such as, for
exanpl e, inplitapide. 1In one enbodiment of the
di scl osure, the conpounds of the fornula I are

In one embleriméns plthedsdaiure ghbtampeisis ofvihe Forapia Ame péRinggrd. 30

in combihzRi0e Wiffbadigieineodyrithetadiesrhiisitore, t he conpounds of
the formula | are admnistered in conmbination with a
| i poprotein Iipase inhibitor. W 2006/ 029699 '
PCT/ EP200i / 009269 22 I n one odiment of. ¢

Inone cotbasiens e SHBTCIHOGEIANTBP: PRETFP LAl a5y s

in combiltatiirswign edipobrotebr{b) aatdgaonisi.t h an ATP citrate
| yase inhibitor. In one enbodi nent of the disclosure,
the conpounds of the fornmula | are admnistered 5 in

- [ ion with a squal ene synthetase inhibitor. In

Ammb%%e@g%hjﬁ ment of the disclosure, the conmpounds of
the formula | are adm nistered in conbination with a
I i poprotein(a) antagonist. 10 Antiobesity agents In

In one eppediewiseditnegntiosofe. thh eoroyadsod thedormuled areaApBLREY of

i i tiigristichy £ fol 8 R pafdten with a

n mnftplgg{lstseﬁ %{hia%?!%%xreeigﬁch as, fo@exan‘éﬁ?@érl istat. 15
I n one enbodi nent, the further active ingredient is

fenfl utram ne o exf enf | mone.. . | not he P
In one. SERAAHFERDL. T e el e a9 RelSht g gl or dexfenfiuramine.
sibutramne. in a further enbodi nent, the conpounds

of the formula | are adm nistered in 20 conbji nati on
In anatheh eARTimsdu the ﬁ;@qrs@‘élve ingredient is sibutramine.

" Cocai ne- anphet ani ne-regul ated transcri pt

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

influences energy metabolism, anxiety and gastric emptying in mice” Asakawa, A, et

- al., M.: Hormone and Metabolic Research (2001), 33(9), 554-558), NPY antagonists,

25

30

e.g. naphthalene-1-suffonic acid {4-[(4-aminoquinazolin-2-ylamino)msthyl}-
cyclohexyimethylyamide hypirochioﬁde (CGP 71683A)), MC4 agonists (e.g. 1-amino-
1,2,3 4-tetrahydronaphthalene-2-carboxylic-acid [2-(3a-benzyi-2-methyl-3-0xo-

2.3,3a 4,6,7-hexahydropyrazolof4 ,3-clpyridin-5-yi}-1 —(4-chioropheny!)—Z-oxoethyI}-
amide; (WO 01/21752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-y1}-3-
{1,5}naphthyridin-4-ylurea hydrochioride (§B-334867-A)), H3 agonists (3-cyciohexyl-1-
{4,4-dimethyi-1,4,6,7-tetrahydroimidazo[4,5-c}pyridin-5-yi)propan-1-one oxalic acld salt
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-6-(2,4.,6- .
trimethyipheny!-0H-1,3,9-triazafiuoren-4-yijdipropylamine (WO 00/66585)), CRF BP

antagonists (e.g, urocortin}, urocortin agonists, B3 agonists {e.g. 1-(4-chioro-3-
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i nfl uences energy netabolism anxiety and gastric

enptying in mce" Asakawa, A et at., M: Hornone
‘WO 200029899 abol i ¢ Research (2001), 33(9), 554- 53R)T/ERIPOS/009269

ant agoni sts, e.g. naphthal ene-1-sulfonic acid

{4-[ (4-am noqui nazo(i n-2-ylam no) met hyl ]

cycl ohexyfinet hyl } am de hydrochl oride (CGP 71683A)),

MZ4 agoni sts (e.g. 1-am no-

memarple;uafgg?l%%&éﬁp%ggﬂgﬁ?@régﬁgﬁggﬁy% %%XYb—ﬁaxyc)eglyiammo]-eﬁ‘tanoi
RO ISR OPMSPIAERLE vl R hodnss

CCK-poagnmstsa(etga@mwh(ce-ogz 5-dimethoxyphenyl)- 5(2¢yciohexw:

ethyl)tfﬂ' @éé?-:%t l benza ﬁgﬁo-gj‘mlﬁtﬁg}lﬁ%ar‘!oglﬁa%qqco%md trifluoroacetic acid sait

(WO Q?ﬁ%ﬁﬁg §5rcﬁa)ﬁm réﬁg B¢ rlhﬁ'b&ofsgtecg Cdiébtfﬂ?iﬁura#une) mixed

[-1,4 tetrah drmmdazg}7 r|d|n
serotoniBeydiy pndpmaairenmc@ﬁmpw (XCE Y OF e} (16@9) T agonists e.g.

1-(3-e t?- 0320 r&@ 7()?!‘:%8%‘%%}3& ﬁ%qi:%%%ﬁ%%@%ﬁﬁﬂ%ﬁbﬂ bombesin
agoms‘té 'gﬁaﬁh %&@g’brﬂsﬂé' Grbwih dRyhfieN@. 4. WrrAAh 6858 hormtdife), growth

ant agoni sts ? urocortin urocortin agoni st s,
homop&ra@@sm fsom@ovgndq -heaniaxy1s2disepeniamiyeethyicarbamoyl)-

3 44@@%.5 ﬁg &%Pg]%ﬁﬁ%-ﬁéﬁa%m aasid fertiary bupy ester (WO, (1/85695)), TRH

agonidts V\g&p |foz6e)hérﬁ§§hé), grhy i ged]); ehtmupiing mxacmn@hbm mekelulators, leptin
01/83451)), MsH ‘(G?mel anocyte-stinul ati ng hornpne)
agoms;g dsprastiar exe@@RleA {@mung, Matthew C.; Rozhavskaya-Arena,

wonn 5L 8o SRR S e o

obesngc/amgs ofcthel Ftu'tufé LQE@@'H); 26{%x), BA1HB8 4}, DA afhlsts (bromocriptine,
Dopreaﬁn?@?ﬁza?z.%ram%?e% o6 SRS hAtaRs) FEAG TBtutators (e.0.

WO OQ&I’]I S rﬁkﬁl rﬁc’ggl@g@%?gﬁé geé;%o urgg{ ;1)5/I4%| pg:—gzi neA

oxal i c aC| d salt (WD 01/09111), bonbesin agonists,
gal ani n antagoni sts, growth hornone (e.g. human
In one gmbwithenhofitherhes)osurgrtoairiher kgvrbigerdieat lelaing  conpounds
: (6- benzyl oxy-1| - (2-diisopropyi am noet hyl car banoyl) 10
3, 4-di hydro-1 Hisoquinoline-2-carboxylic acid

In oné efiticAiireht) tiyd fletieraciVOifliredon iy ﬁiexé’rﬁbﬂ'ae’mymnesamphetamme

(see, for exanple, EP O 462 884), uncoupling protein
maarziqieogpheawﬁws l eptin agonists (see, for

exanpl e, Lee, Daniel W; Leinung, Matthew C ;
Rozhavskaya- Arena, Marina; Gasso, Patricia. Leptin

in onamﬁﬁcﬁlmeas the potmpuLinals o fipe farohula ¢ aré edmieiataredtin obmbination

with 2085 ty rg% ?%QMBF %E:te)r %l%%:?rbulza%g gt 228 tar system,

such as, for example, ACE inhibitors (e.g. ramipril), medicaments which act on the
angiotensin-renine system, calcium antagonists, beta blockers etc.

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

with medicaments having an antinflammatory effect.

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

with medicaments which are empioyed for cancer therapy and cancer prevention.
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15 DopreXi n) | i pase/ anyl ase inhibitors (e.g. WO
00/ 40569) ," PPAR nodul ators (e.g. WO 00/78312), RXR
WO 20062068 or s or TR-f agoni sts. I n one enbodi nenPCHEPLINS/009269
di scl osure, the further active ingredient is |eptin.
.20 In one enbodi nent, thezZfurther active ingredient
i s dexanphetam ne, anphetam ne, nazi ndole or
phenterm ne. In one enbodi nent, the conpounds of the
formula | are admnistered in conmbination wth
medi canment s havi ng effects on the coronary
It will b%&)&%{a’%&lﬂ%&%}n ae-%‘fﬂtitgl? S?Ig Cl]laiatl%g .0§¥hsetc%m Oliné SOfStHg Hlé(??rs‘lérﬁt‘gﬁl
one or Wdr€ hofacie ber&dmuemgl Odirﬁpwnds- raeam m:@o@/lst e:m ot afnoiey wther
nt.agoni sts, beta.bl oc ,
phmac‘?lﬂ%c BAPDE NS ERGeS t7es¥ %grm “grhlen s gno ?’ erlg%% py the
present das@idhirpat i on  wi th nmedi canents having an
antiinflammtory effect. 30 In one enbodinent, the
conmpounds of the forrrul al are admnistered in
i di 0% h are enpl oyed for
The acﬁﬁtﬁ?ﬁer her py an UsSronBive!

cancer preventl on. WD 2006/ 029699
PCT/ EP2005/ 009269 24 1t wll be apprem at ed t hat

DetorninaBPDERCAP VRLIER OF S AR A8 AISER 1 400 CELHT BRARalpha assay

compounds and optionally one or nnre other

phar macol ogi cal |y active substances is regarded as
Principfeal | ing within the protection conferred by the 5

present disclosure. The activity of the conpounds was

tested as follows: Determ nation of EC50 val ues of

The poE’eDr{éy FIUAPs St Whidh Bid to/hamdr AR, \Aﬁhésa‘i@yactﬂw@te itinan.

ciple The potency of substances
agonistic mamrepkRanpiyzed msingca istebiy tansfected HElg esildined HEK= human

B N T N, S —

two geh8fi€elcphbnts, Q%ﬁ@ée@%ﬁ%ﬂi@*@eﬁmf(bééliéMLGAULfiﬁic—Zéa) and a
contains two genetic elenents, a luciferase reporter
PPARaIpbarusion pasieis (PRABAL duimani PARRIRha-LBD) which mediates
expression of the luciferase reporier element depending on a PPARalpha ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARalpha-LBD
binds in the cell nucleus of the PPARaipha reporter cell line via the GAL4 protein
poriion to the GAL4 DNA binding motifs 5 "-upstream of the luciferase reporter element

which is stably integrated in the genome of the cell line. There is only weak expression

of the {uciferase reporier gene in the absence of a PPARaipha ligand if fatty acid-

depleted fetal calf serum (cs-FCS) is used in the assay. PPARaipha ligands bind and
activate the PPARalpha fusion protein and thereby stimulate the expression of the
luciferase reporter gene. The luciferase which is formed can be detected by means of

chemiluminescence via an appropriate substrate.
Construction of the PPARaipha reporter cell fine

The PPARalpha reporter celt line was prepared in two stages. Firstly, the luciferase
reporter element was construcied and stably transfected into HEK cells. For this
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PPARal pha fusion protein

( GR- GAL4- hur nanPPARal pha- LBD) whi ch nedi at es

expression of the luciferase reporter el enment
WO mepexsdiong on a PPARal pha |igand. The st abl yr@gr2005/009269

constitutively expressed fusion protein

GR- GAL4- humanPPARai pha- LBD bi nds in the cel

nucl eus of the PPARal pha reporter cell line via the

GAL4 protein portion to the GAL4 DNA binding notifs

--upstream of the iuciferase reporter elenment which

5
purpospsfive REIdNg ey phihedyaast inrasedpligrdasiorGALE éhccessien #

' Wwea ' ' f A b : . T
AF264728] fiph oY 8 SpEERRRS! 88 1 ohd Tl AN prompter
(Accesﬁmfg# vadi ﬁ 5).dkhe mmgmgn. MBTWVQIflbmod;@’a wngi_(m&zoﬁ%hsz ig\SCCAAT box

used in the assay, 3, ands. hin

and a TRTAAIPEEhE PRARS BRADR TGN arsipian Y RO Agymerase I

_ L t i )] |
The dcFling Unil o BRRERIRE (A MITY oL ElBEDIAEE Bl didloay to tho
descrigiipnnefdsmbrfookchesti dlu(MokesoEarabning, GolddfymrgpHadiar Laboratory

' ragte. Construction.of the PPARalpha reporter ,
press, J9PE) Thedi scrormelsiRRAI S ES C6BP (ABPPoTORE MASOTT) was
clonedh 8PIoRhstiBahY\ef $lea0RE4-NIMT blemdieattscdficittng, the luciferase

“reporter elenment was constructed and stably

reporter ederobet censistingoiive GAlLKindivg sitessMMT ¥ poanokeeeel luciferase

. PCT/ EP2005/ 009269 .25 five binding sites of .. .
gene WRS SpIEEY 0 RLA ST R R S0 B GREEn (RE e fePlo obtain
the pladiri® pdatanvene4aliRnEdo Thib ved i twaaiRdfesteBBnkPHERNE: IS in

m ni mal MMTV pronoter (Accession # V01 175). The .
accordange wiath themieteraeris & Aysebeloh-Motali Hsursem@raipgedsin molecular

- \ TA. . d . order -~\eraf I Cl : :
sioloo Y121 SOn VP s o1 4 THBh B Elifg megiom 0.5
mg/ml)seasiensd g sefect Beu@abie- i calindbnel othidrosikowbdeery ibw basal
anal ogy to the description of Sanbrook J. et. al.
eXDfeS§’9t5‘|@géﬁé‘ﬂc‘i‘ﬂf@'iﬁsﬁ@e%l d Spring Harbor Laboratory
g T .C. RO \ ; K
In 2 s o e Ry e P S SRR A AR LD
was intrddu el ihidMiE/steblEnesit cloAé descekedidrar thig, purhese, initially the cDNA

* codingi ooy minel T RerUng a5 8 RO a eraRiog Apession #

20

25

30

P04 150726 Srke %6 th EONA S chaihd ﬁi‘r-a@ﬁﬂﬁ%‘c_‘?%si ¢ of the yeast

resistance in order to obtain “the plasm

transcriptisin fkidEARAL 4 (AcEmsiomAiRIABEE) ofhawaB N afthitdigaad-binding

domai'ria 3} ﬁweﬂ?&mgﬁlﬁﬁﬁﬁglpha receptor (amino acids S167-Y468; Accession #
S74349) was cloned in. at the 3-end of this GR-GAL4 construct. The fusion construct
prepared in this way (GR-GAL4-humanPPARalpha-LBD) was recloned into the
plasmid pcDNA3 (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 Iuciferasé
reporter element and constitutively expresses the PPARalpha fusion protein (GR-
GAL4-human PPARalpha-L. BD) was isolated by selection with zeocin (0.5 mg/mi) and
G418 (0.5 mg/mi).
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accordance with the statenents in Ausubel, F.M et _.
al. (Current protocols in nolecular biology, Vol. '
1-3, John Wley & Sons, Inc., 1995). Then
WO 296/02%2Cont ai ning medium (0.5 ng/ ) was usedTmEPr2005/009269

select a suitable stable cell clone which showed very
| ow basal 15 expression of $he |uceriferase gene. In
a second step, the PPARal pha fusion protein
( GR- GAL4- humanPPARal pha-LBD was introduced into the
stabl e cell clone described. For this purpose,

Assaylpﬁq)qqc&qay the cDNA coding for the Nnterm nal 76
am no acids of the glucocorticoid receptor (Accession
# P04150) was |inked to the cDNA section coding for

The adiivity of EEARalpha 4gooists sedstensinezbinta 3wiayragsayomhich is described
factor GAL4 (Accession # P04386). The cDNA of the

below.| i gand- bi nding domai n of the human PPARal pha

receptor (am no acids S167-Y468; Accession # S74349)

was cloned in at the 3" -end of this GR-GAL4  --

Day 1 construct. The fusion construct prepared in this way

i P BB R B R AR ¢ 1065

039, irﬂﬁft&jelrl)wmmfi‘ iseriNeRbwith thé hﬂfoﬁwﬂg bﬁdﬁﬁbﬁs%@% cs-FCS (fetal calf
tome%al oVvi rus pronot er was |inearized

serum; 503, ldyslenele A M%§§@C*ﬂd#82§0%1 nvitrogeny), 0.5 mg/ml
Gata ST 3 P ESHAMESH ARS8 12
invitrogeén) ated nﬁ?ﬂAng@émmeﬂ#ﬂﬁO@O—W lintitrogenhiTHe caltivaiios takes

place lg)g;fgzg&af;g;cﬁlr@ltp%%{te C}%Eigé %rég{cg]oﬁs i l(Jatnl)\i/r(le acell culture
mcuba%'-cﬁ'ﬂ;‘é'gﬁ gﬁ? ?F%éém% n?fafraén(ggi éEﬁ%?? ée-?%ﬁ%uéﬁl %ﬂ%'a‘?\%ﬁmshed

-once wibo6s 6l 6 %3’@1@%@%009&!@@8@&@3@@ awithpB mnlenfdnqa31n solution

(2530015 lingbal L A7 S Tl Bycihe i b Y OB BV d8scribea

and coﬁﬁ*ﬁé@irpél doll 8BARiR! ASH dildtioRgol SDOCOHE CuR/af, 359, 0@@%6"8 are
~confluence in DMEM (# 41965- 039, Invitro en)

seeded in aaslkewelliaia 96 wedlanicovitagplatelMithansieat plastis- RS (#3610

Coming' G&hnC b plates are incubated in the cell culture incubator at 37°C and 5%

CO; for 24 h.

Day 2

PPARalpha agonists to be tested are dissolved in DMSO in a concentration of 10 mM.
This stock solution is diluted in DMEM (#41965-039, Invitrogen) which is mixed with
5% cs-FCS (#SH-30068.03, Hyclone), 2 mM L-glutamine (#25030-024, Invitrogen) and
the previously described antibiotics (Zeocin, G418, penicillin and streptomycin).

Test substances are tested in 11 different concentrations in ihe range from 10 uM to

400 pM. More potent compounds are tested in concentration ranges from 1 M to
10 pM or between 100 nM and 1 pM. '

The medium of the PPARalpha reporter cell line seeded on day 1 is completely
removed by aspiration, and the fest substgnces diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 yi per



serum #SH 30068. 03, Hyclone), 0.5 ng/m zeocin

(#R250-01, Invitrogen), 0.5 ng/mM 10 418

(#10131-027, Invitrogen), 1% penicillin-streptomnycin
wO 28@latdson (#15140- 122, Invitrogen) and 2 nMpCT/EP2005/009269

L- gl utam ne (#25030-024, Invitrogen): The cultivation

takes place in standard cekll culture bottles (#

353112, Becton Dickinson) in a cell culture

i ncubator at37C in the presence of 5% C02. The

e

- well of @%? Ve %&gﬂ%ﬁﬁl | Sﬁ?m% ggr?q%ga&@%ﬁthg gl}sgpybsfless than 0.1

10

15

20

25

30

% VIV i bydé?'tB %i&éﬁ@%xﬂ@eﬁ%@%@%@@&wehﬂw trogen) at 37C

or mn, taken up in 5 mM of the DVEM descri bed
Each pmel wasmltaeged with & standeod MPRARalpha égodistuvhich was likewise
000

diluted We| ’1 er-gn- %owqtrgﬁgg§bpl qrggrgzl grtar@owsf etglafggpta ioning of the

assay |ﬁ|e%%h'|ﬁd1b@%91 éﬁ@@ Hhe ab8dy} patéatedhtubdied iRl lﬁ&ubé’tb? at 37°C
i ncubated in the cell culture -incubator at 37C and

and 5%pG0dop24bx 24 h. 20 Day 2 PPARal pha agonists to be
tested are dissolved in DMSO in a concentration of 10
nmV  This stock solution is diluted in DVEM

Day 3 (#41965- 039, .| nvitrogen) vvhi ch Is mxed with 5%
cs- FCS (#SH- 30068. 03, Hyclo 2 MM L-glutamn

The PPARaIpia reparten oallst f&?é%%wmeéssft HDSHRRASRE! ry"emoved from the

e S5 IR S e ) AT 300
Bright @iof rfeagent (fan Ceotreat) nts dathtvnell oBm @6 ielbmidBtipVipiate. After
Mor e pot ent corrpou]p s are tes i

incubatidsh AT ATOREIPRGAS the QAN TG BInUEGS e hiceRlitRERiAtes are

s B A3 bl 1T Al g R0 vl

a microditgri platel ier, semd t he t est substances di I uted in nmedium
are imedi ately added to the cells. The dilution and
addi tion of the substances is carried out by a robot

Evalua{,&@ckrmn FX). The final volunme of the test substances

diluted in mediumis 100 pl per WD 2006/ 029699
PCT/ EP200S/ 009269 27 well of a 96 well nicrotiter

The rai B8 fram YR RGeS sBsstdficRgliesd i E3dg! . Dose-
effect plotd Nhd HOBMtvalues of PPAR agonists are calculated using the XL.Fit
program as specified by the manufacturer (IDBS).

Principle

The potency of substances which bind to human PPARdelta and activate it in an
agonistic manner is analyzed using a stably transfected HEK cell fine (HEK= human -
embryo kidney) which is referred to here as PPARdelta reporter cefl line. In analogy to
the assay desc;'ibed_ for PPARalpha, the PPARdelta reporter celi line also contains two
genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARdelta fusion protein (GR—GALti«humanPPARdelta~LBD) which mediates
expression of the lUciferése reporter element depending on a PPARdelta ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdelta-LBD
binds in the cell nucleus of the PPARdelta reporter celf line via the GAL4 protein -
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Each plate was charged with a standard PPARal pha
agoni st, which was |likewise diluted in 11 different
concentrations, in order to denonstrate the

WO tapedcomi ng of the 5 assay in each indivi dualecplepbensnoozeo
The assay plates are incubated in an incubator at 37C
and 5% CX2 for 24 h. Day3 jJ#e PPARal pha reporter
cells treated with the test substances are renoved
fromthe 10 incubator, and the medi um i s aspirated

portlor@footh,e tggg%%lklglbgrrﬁ" pl Y4 tg‘g %t@tg'lbﬁ]gmgaﬁpglgqer%%eggpgr%r element

which Iéeétbbm lﬁféﬁréfe%ﬁﬁﬁhé?%ﬂoﬁ{é 6?' thel dURRL TRBrlls 69 Mile expression
tenperature in the dark for 10 m nutes, the

of the hicfetnsiet repogengese dn e absgigacdf 4 PRARd¢ltmiigrteif fatty acid-

doplotgfotef fai 53Rl o5 FES) 15 NEpd WY w82 PR itnE R bind and

activatéitRe FEWARAERa fusion bhﬁeimﬁhdn THEREBY sHfrRildteaPresdisd of the
into a Mcrosoft Excel file. Dose- effect plots.and

lucifergsepRitaiaenss ThrARCEaRe yhichiscdforapd waat keidetsicirf byieneans of
r e by the manufacturer .
Chem“?lﬂﬂggce'%% \ﬁ%gg'l%% $§g§%o et%tlt:r)%g%f subst ances whi ch

bind to human PPARdel ta and activate it in an 25
agoni stic nmanner is anal yzed using a stably

Construgtior pf heHPARdE 1ePPrigE cellERE hunan  enbryo ki dney)

which is referred to here as PPARdelta reporter cell
line. In analogy to the assay described for
The prBBﬂM)m batheat Mab%PRRARdeﬁarrepoﬂEBceibEthé is basedhbis a stable HEK-cell

clone GRGHaHAS Elaky VRFRISH T FubTerata b pRsaament: Labep was
a-!readg B%B@hﬁetﬁ %o@kf Wﬁ%@ﬁéﬁ'@d@%f el Fﬁif"A ng:!ré} feporter cell

expr essi on u0|ferase reporter
line”. Inlapmudlndgsten, fhe%ﬂﬂieﬂeﬁa ﬂJ$lgar|IIBOte1Th &Rs@Abﬁy“lmnanPARdelta-

con itutivel ssed ote

180 we Kbty Thlrinbeihs s SBueltsr ol Uit Bifhoses the ARV gading for
the N-t@fmﬁfkm TEEARAR] A&dE P aid gruc@ebhucbim@c\égﬁ;rt(h@c&%én # P04150)

. protein WD 2006/ 029699 PCT/ EP20051009
was linked to the cDNA section coding for amino acids 1-147 of the yeast transcription
factor GAL4 (Accession # P04386). The cDNA of the ligand-binding domain of the
human PPARdelta receptor (amino acids $139-Y441; Accession # L.07592) was
cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct prepared in
this way (GR-GAL4-humanPPARdelta-L BD) was recloned into the plasmid pcDNA3
(Invitrogen) in order to enable constitutive expression by the cytomegalovirus

promoter. This plasmid was linearized with a restriction endonuclease and stably

 transfected into the previously described cell clone containing the luciferase reporier

25

element. The resulting PPARdelta repdrter cell line which contains a luciferase reporter
element and constitutively expresses the PPARdelta fusion protein (GR—GAL4~h-uman
PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G418

- {0.5 mg/ml).

30

Assay procedure and evaluation

The activity of PPARdelia agonists is determined in a 3-day assay in exact analdgy to



portion to the GAL4 DNA binding notifs 5"-upstream of

the luciferase reporter elenent which is stably

integrated in the genone of the cell line. There is
wo moby2deed t | e expression of the luciferase reporkesnnsoeezeo

gene in the absence of a PPARdelta ligand if fatty

acid- depleted fetal calf um (cs-FCS) is used in

the assay. PPARdelta Iigands bind and 5 activate the

PPARdel ta fusion protein and thereby stinulate.

expressi on of the Iu0|fer orter gene. The _ _
the procgeiure Aeadytdassibed figr g PEARABNdeRenen 069 hﬁl@a%cept that the

PPARdEIa | el %@lqﬁéﬁ:’gcﬁﬁﬁggf ?@F@ﬂﬂﬁ@f@é 'a bRis? | ne ?%a standard

uctron o elta reporter cell
to contifdsl&eslrefﬂuad:y.on of the stable PPARdelta reporter cell

e

line is based on a stable HEK-cell clone which was
stably transfected with a luciferase reporter
5 el enent. This step was. al ready descri bed above in

the section "construction of the PPARal pha reporter
The patehdy of theafescribed exeowpies ateindiadied PrikRitlowirtg tsibdm:

protein (GR GAL4- humanPPARdel ta 15 LBQ was stably

introduced into this cell clone. For this purpose,

the cDNA cdding for trlq:phkgilgh-._galpﬁﬁ I&PECi ds of

the gl ucocqrt iB@intipleecept or (Accegsi on # P04150) was
linked to tjhe cDNA sect|i &CHb{aMY |f GCEM{S) aci ds

1- 147 of the—yeast—transerpton—factor—GAL

(Accession |It P04386). |The (LOMA of] t hdy, 4?gan& bi ndi ng
domai n of tlhe hunman PRPARdel ta rec_eptor (am mo aci ds
S139- Y441, Acces§| on It LO705§§)' was Q)ch oned in at
the 3'-end [of thi's GR- GAL4 construc he fusion
construct prepared T this way
(GR- GAL4- humanPPARdel t a- LBD) .was recl oned into the
plasmi d pcDNA3 (lnvitrogen) in order to enable
constitutive expression by the cytomegal ovirus
10 pronoter. This plasmd was linearized with a
S , e
The e e TR SRR e v ek i ifting it
| uci fer ase reporter 25 element. The resulting
PPARdel ta reporter cell |line which contains a
| uci ferase reporter elenent and constitutively
expresses the PPARdelta fusion protein (GR GAL4- human
PPARdel t a- LBD) was isol ated by selection with zeocin
15 Table (0.5 ng/ M) and 418 (O 5 ng/m). 30 Assay procedure
and eval uation

-0 R1
>7\<R2 R3
& - R4
0
=
- [ H—rs _
Sy .
re” N7 N R7
X A
N
S Y/

R8

R9



The activity of PPARdelta agonists is determned in a_.

3-day assay in exact anal ogy to WD 2006/ 029699
PCTI EP2005/ 009269 29 the procedure al ready descri bed

WO J08¢/0296% PPARal pha reporter cell
PPARdel ta reporter cell
agoni st was used as a standzgd

t est

efficacy. 5 The potency of the described exanples are

indicated in the follow ng table

PPARal pha PPARdel t a

i ne except PRAEPRIIS/009269
line and a specific PPARdelta
to control

 Exampl e ECR0. (NM. EC50 (pM 1 0.04 0.47 2 0.32 0.14
where% %é’ggg%?é'%i“ﬁgﬁ in Table | serve to illustrate
the invention, but without limting it. 15 Table I
HOR R2 0ORIRA 05 REANNRZ_XN_SRS RIM |
examﬁlﬁﬁ/ 029@® PCT/ EP2005100BZ469 30 - | R8 R9 X
1| H _CH2-CH2-CH2-CH3 | p-CF3 H -CH2-
2 _CH2-CH2-CH3 | -CH2-CH2-CH2-CH3 | p-CF3 H CH2-|

5 Processes

~ The eompounds of the general formula | according to the invention can be obtained as

10

outlined to the reaction schemes below:




where R1 =R2=R4= R5 = R6 = H exanple R3 R7 R8 RO X
1 -H-CH2-CH2-CH2-CH3 p-CF3 H -CH2- 2 - CH2- CH2- CH3
- CH2- CH2- CH2- CH3 p-CF3 H -CH2- 5 Processes The
WO 29np2aPds of the general fornula | accordi ngpCo/Erbmsooszes

i nvention can be obtained as outlined to the
reaction schenmes bel ow. 10 Y0 2006/ 029699
PGT/ EP2005/ 009269 31 process A RB R4 "G R7 R3 R4
NaHL DMVF O .ORg + N1 RS R NNSRE NNR7. N RO

_ Xl ABCS RBRA RBRRARLO NOBr R R8

ProcegARs O R6 N N R7 E X N Cs20CB, DVF s

Fi

R3  Ra

. G Ry -

O | NaH, DMFE o |
m—RS " \%N. m%
rRe” NN S re” N~ N R7

_R9 : T x\{,{

Ra8

X—T

R9

) RE N
X “N
=
\({N C,
St
RS
F Rg G
/ R8
R8

A 5-Methoxy-7-azaindole of the general formula A, where R3,R4,R5 and R6 are as
5 defined above is reacted with a phenylthiazole-methylhalide or —mesylate or —tosylate
of general formula B, where X, R7, R8 and R9 are as defined above, in presence of a
base; e.g sodium hydride in a solvent as dilmethyiformamide to give a compound of the
- general formula C.
The compound of the general formula C is converted fo the product of general formula
10 D by reaction with borontribromide in a solvent as dichloromethane. The compound of
the general formuta D is reacted with a bromoacetic acid derivative of general formula
" E where R1 und R2 are as defined above in presence of a base as cesium carbonate

in a polar aprotic solvent as dimethylformamide to give a compound of the general



DR RS}.OR o RLRERORIR4A OR4p OTFA DCM

-1V RSIRSERENNRYT RBNRTI N SNSRYO F

RO G R8 R8 A 5-Methoxy-7-azaindol e of the general
WORBGAIPEIA, where R3, R4, R5 and R6 are as 5 defRGREP2005/609269

above is reacted with a phenylthiazol e-net hyl hal i de

or -nesylate or -tosylate @b general fornula B,

where X, R7, R8 and RO are as defined above, in

presence of a base, e.g sodium hydride in .a .solvent

et hyl for ' ' o) f th _
rormu i AP BFRR B e, RO A Bmpouna of genera
formulbQB Mgon tedtmeh®MIEY & dicictad triflupiedetic atidiiengr apolar solvent as
. formula 10 D by reaction with borontribronmde in a
dichlogynei®sneas di chi or onet hane. The conpound of the
- QL-myla D i iAh a bronvacetic acid
Exam g?ﬁ@% _@b@élﬁ?b%&?&)k@ﬁé?@ﬁ}#{fg where R1 and R2 are
5 as defined above in presence of a base as cesium
carbonate in a polar, aprotic solyvent as —
Other gpHRAWICE SERDf ag’fat"befbﬁg%ofﬁf%hﬁb KENGPTY FOCEEFRS-al
WD 20061029699 PCTI EP2005/ 009269 32



formula F. The conpound of general fornula Fis
converted to a conpound of general formula G upon
treatment with an acid as trifluoro-acetic acid in an
WO 2002869950l vent as di chl or onet hane. Exanpl e BCEEB2005/009269
obt ai ned according to process A. 5 O her conpounds
can be obtai ned accordingl yz3pr by known processes. WO
2006/ 029699 PCT/ EP2005/ 009269 33 process BB HH R4
HR4A R5 Br R6/ \NX~-R7 R6 NI NRS R/ 1 /NX-NDS
_CséCGB,DI\/FS/ RO HRO RSR6R1 RAI1OOHOBr
PIOCeS¥="R5 OO O nicrowave, DVF R NNRZ ER / | \ RS
H HX N §52CO3, DVF R6 N N R7 X-Y~ ~ N :

H R4
O~ “8 O
- = R5
= N Ry i
\ .' 2
XW/L

re” N re” S N R7

Cs2C03, DMF

microwave , DMF

TAN

TFA, DCM

——————

The compound of general formuia D where R3=H and R4, R5,R6, R7, RS,RQ and X
5 are as defined above is reacted with allylbromide in the presence of a base as césium
carbonate in a polar aprotic solvent as diméthylfonnamide to give a compound of
general formula H. The compound of general formula H is rearranged to a compound-
of-general formula 1 upon heating, e.g in a microwave. The compound of the general
formula | is reacted with a bromoacetic acid derivative of general formula E where R

10 and R2 are defined above in presence of a base as cesium carbonate in a polar



RO K RBRHORLR ORER RA HRL OO0 OR4A TFA DCM

RS H2/Pd, MOHR6 NINR7 RS X, R NN///RT X S/ ~

s- N RRLMRY R38 R8 The conpound of general
wo foos/mgese D where R3=H and R4, R5, R6, R7, R8, R®camb200sm09269
are as defined above is reacted with allylbromde in
the presence of a base as cggium carbonate in a
pol ar aprotic solvent as dinethylformam de to give a
conmpound of general formula H The conpound. of
.general formyla His rearranged to a c und of _
aproticgraiianiias GrRindfamasaerla iy g, comRpUTi o hedgipkomula K.

pmarch ek I hSur '

The cowﬁ!i\:ﬁ Lﬁfﬂa 'Epr%'éno'rﬁjer%ff iR RN8 cRhveft8d T bacdmpSurEdf §8Reral formula L

acetic acid derivative of general Tormula
upon téathentwih aiacid dsRBflaor-desticacdab aneapaiapseyenicas of

RN i N
5 genera]‘?I g‘?ﬁ‘ullhgl@( URBAT et Withehr6 8P My ik SlesbhBe @ Recathlyst as
palladium. ' o

Example 2 was onbtained according to process B.

10 Other compéundé' can be obfained: accordingly or by known processes.

process G:

: 15 This process is used for synthesizing the building block B where X = CH2 and R7,R8

and R9 are as defined above.

o o S02CK2 R R8P
M . R? 0 I
R7 o~ Ci
N o
O. Cl
" "H
LiAIH4 ST\ MsCl 8’\&
~— R7 = R7
R9 RO ' N Rg N
R8 Q- RS R R3 S

R’=methyl or ethyl



The conpound of general fornula Kis converted to a
conpound of general fornmula L wupon treatnent with an
acid as trifluoro-acetic acid in an apolar sol vent as
WO gioeiewponet hane. The conpound of general for poitaprkoosseozse

converted to a conpound of 5 general fornula M upon
treatment with hydrogen in ghe presence of a catalyst

as palladium Exanple 2 was onbtained according to
process B. 10 O her conpounds can be obtai ned

A 3-ORghabiotid ety o 4G Sk ot REGRiAL FB/ e Thuhiese i is as defined

10

,above% PACtEH Wy Suifh Sr?l c%gfli\dléé‘l_'ﬂ) RehiFinca st Z%aﬁﬁ)soulgd of general

defined above. 0 0HOO SO2 _
formulr®) ORhiRToGipaund of gendal iormulk Ods gaadied Svivs&lthiBbehzamide of

oener oo e KBS s s TRy BaRoefnauphensiviazcio
ester of general formula Q. The ester of general formula Q is reduced with a reducing
agent ,e.g. lithium aluminium hydride, to the alcohol of general formula R. The alcohol
of general formula R is reacted with methanesulfonyl chloride in the presence ofa
base as triethylamine in a solvent as dichloromethane to obtain the building block of

genera! formula S.
Other compounds can be obtained accordingly or by known processes.
List of abbreviation:

Ac acetyl

Bn benzyl

Bu isobutyl

tBu tert-Butyl

Buli n-butyllithium

Bz benzoyl

Cy cyclohexyl

DC Thin layer chromatography
DCl | Direct chemical ionization (MS).

DCM dichloromethane

PMAP N,N-dimethylaminopyridine

DMF N,N-dimethylformamide
PMSO dimethyisulfoxide

EE ethyl acetate _

eq ' equivalents

ESI electronspray-lonisation (MS)
FG Leaving group

Hal halogen



35 A 3-Oxo-butyric acid nmethyl- or ethyl ester of
general formula N where R7 is as defined above is
reacted with sulfuryl chloride to a chlorine
WO sissedsput ed conpound of general fornula O FaiTgEP2005/009269
conmpound of general fornmula O is reacted with a
t hi obenzam de of general fggnula P, where R8 and RO
are as defined above to obtain a phenylthiazole 5
ester of general formula Q The ester of general

f | d t,e.g.
HPLC | {t it um SORPRTBRTADG PHE b FEbaREsnaT "ot “ganer a
LC-Mg or mul a Rgquiithrahfzbglaphgicoppler aith beagsspedirdstopy

reacted with net hanesulfonyl chloride in the presence
Me of a basethy triethylanine in a solvent as

di chloro _ in the building bl ock of
MS gener al ﬁéﬁgﬁﬁewwher conmpounds can be obtai ned
MsCl accor di nghethahsiaforigfehiorigis ocesses.  Li st of

abbrevi ation: Ac acetyl Bn benzyl 1Bu isobutyl tBu

NMR tert-But ;Nucwunaan%m (A99PEAPEM Bz benzoyl Cy

. cycl OheX¥)|a 'DC Thin | ayer chromatography DCl Direct
P cheni cal PFohi zati on (M5). DCMdichl oronet hane DVAP
Pd/C N, N- di mrephjiadinimopyarbbme DVF N, N- di et hyl f or mani de
.. DVBO di net hyl Sl1| f oxi de EE ethyl acetate eq

iPr equi val eftQpropy

nPr n-propyl
Rf retention time (DC)

tert tertiary

Further compounds of the formula | can be prepared correspondingly or by known’

processes.

5 The experimentél' procedures for preparing thelexamp'les mentioned above are

described below:



ESI el ectronspray-lonisation (M5) FG Leaving group
Hal hal ogen WD 2006/ 029699 PCT/ EP2005/ 009269 36 HPLC
H gh performane |iquid chromatography LC-MS |iquid
WO 200waamoogr aphy coupl ed with mass- spect roscopecr/iNEo05/009269
nmet hyl MS mass- spectroscopy MC
Met hansul f onyl chlori de NWVR7Nucl ear magnetic
resonance p para Pd/C pal I adi um on carbon Pr.
i sopropyl nPr n- propyl retention tine (DC) tert
L tertiar rther co ds of th formula I can be
Building Blo ek e B eI, O Rltwn | pr ocesses. &
The experi nent al procedures for preparing the
exanpl es nenti oned above are described bel ow. WO
4-Butyl: @dﬁpme@m-mftmmwwem}mmm ng bl ock
synthesis according to process C
4-But yl - 5-chl oromet hyl - 2- (4-trifl uoronet hyl - phenyl ) -t
hiagoleg 0 0 0 0 I ~} S02C12 C .0 0

| | $02CI12 L -l
\/\)]\)J\O/\ /\/U\l)-‘\o/\.

LiAlH4

MsCHt

4-Butyl-2-(4-triflucromethyl- phenyl)—thiazol—B— carboxylrc acid methyl ester

0 8] - c|

\/\M O/ + 0= S‘_O [




SO NO--FS F\ LITANIKUMF\ N F! FF QO 0 S

SMSCI N NFF(/ FF 5F

4-Butyl -2-(4-trifluoromethyl -phenyl)-thiazol - 5-
wocRibeydei ¢ acid nmethyl ester 0 0 ci 0 q ~ULECTEP2003/009269

o-SooCl qg OO FIl i 0O0IF --N ci F

38

5.0 g 3-Oxo-heptanoic acid methyl ester were dissolved in 80 ml dry dichloromethane

and 2.82 ml sulfurylchloride were added. The reaction mixture was stirred at room

- temperature for 30 minutes. 20 mi of water were added and the reaction ‘mixture

10

13

20

25

extracted five times with portions of 30 mi of dichloromethane. The combined organic
extracts were washed with water and saturated NaHCO3 solution and brine and dried
over MgSO4. The solvent was removed under reduced pressure fo obtain 6.0 g 2-
Chloro-3-oxo-heptanoic acid methyt ester as raw material. This matérial was used -~
without further purification. 6.0 g 2-Chloro-3-oxo-heptanoic acid methyl ester were
dissolved in 50 mi ethanol and 6.4 g 4-(Trifluoromethyl)thiobenzarmide were added.
The reaction mixture was heated under reflux overnight. The solvent was removed
under reduced pressure and the residue purified by chromatography with the eluent n-
heptane:ethyl acetate = 100:1 => 60:1. This gives 7.4 g 4-Butyl-2-(4-trifluoromethyl-
phenyi}-thiazol-5- carboxylic :;jcid methyl ester as yellow oil.

C16H16F3NO2S (343.37), MS(ESI): 344.1 (M+H"), Rf(n-heptane: ethyl acetate = 4:1)
= {.62. -

_[4—Butyi—2~(4«-triﬂuorome;thyl—phenyl)-thiazo!e—S-yl]—methanoi.

1.2 g lithium aluminium hydride were dissolved in 100 mi dry tefrahydro-furan. 5.3 g 4-
Butyl~2-(4-tn'ﬂuonnéthyl-phenyi)—thiazo!—5~ carboxylic acid methyl ester, dissolved in

100 mi tetrahydro-furan, were added. The reaction mixture was stirred at room

temperature over a period of one hour, then 50 ml saturated ammonium chioride
solufion and 50 mi of a 1 molar hydrbch!oric acid solution was added. The reaction
mixture was extracted five times with portions of 60 ml! of ethy! acetate. The combined
organic layers were dried over MgSO4 and the solvent removed under reduced |
pressure to provide 4.6 g [4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-yll-methanol

as a yellow oil , which solidified upon standing at room temperature.

C15H16F3NOS (315.36), MS(ESI): 316.4 (M+H").



WO 2006/ 029699 PCT/ EP2005/ 009269 38 5.0 ¢
3- Oxo- heptanoi ¢ acid nethyl ester were dissolved in
80 m dry dichloronethane and 2.82 ni

w0 B0dneeopl chl ori de were added. The reacti on m ptHER2008609260
stirred at room tenperature for 30 mnutes. 20 m of
wat er were added and the I‘?@Ctl on m xture extracted
five times with portions of "30 m of dichl oronet hane.
The conbined organic 5 extracts were washed wth
wat er and saturated NaHCO3 sol ution and brine and
dried over MJSO4. The sol vent was renoved under

T , >, _
4-Buty AHERIBLES S RAND Shohl gl oo ¢ aw
mat eri -O0This material was used Wit houtC further

puri § ation. 6.0 g 2-Chl oro- 3- oxo- hepfanoi c acid
rrethl ter were dissolved in 50 @™y and 6.4

nethyl—)—t—hr—obenzam - led. 10 The

P the residue purified by chrFotography with the
el uent n- heptane: ethyl acetate = 100:1 => 60:1. This

10g [@B(Rﬁ o (tﬂ-trﬁﬂt@T&Wyi%h@ﬁyf)fthféz@ﬁi@wmkhanol were dissolved in 50

henyl ) -t hi azol - 5- "carboxylic acid nethyl ester as

5 ml dlChLEE‘OIT’@ﬁhaﬂQ, 0. mmhngzgn@m @30, ml\;s(agar)esquyilchlonde were
added. %@%bﬁg‘f] Ixtur stirreetcpé/’s! ro?)?rﬂ&hﬁeratérelﬁor alg?enod of three

hours tﬁén Eﬁot)yhl-@‘dﬁ&lbfdrﬁéﬂh@h@méﬂéyéddétwﬂdj thé Redionempbdiyle] washed:

nol 0 s s F1.2 ['ithium al unm ni um
with 50@5@? sriuded l\@kgcg,ga\p@a;tm ,m@te(ﬁar@i@nd brine. The organic layer was

dngd O\é%{ I&Aﬁ%&ﬁ{ %r-"?ri %iggrrartgrtel‘gn{)\/ cﬁgnd?sr uced (Hre%sure This provided 1.0
10g 4—But9&5b¢imbhmtfhwzi(4rﬁiﬂuﬁromﬂm pi‘@n;yis)ethmdla as ydldw mil.
tetre o-f.ur e reaction mxture
C15H1‘ﬁ/§i‘:§\‘¥ %%%?%gbéfg{)t%ﬁ%g @%Tﬂg over a period of one
hour, then 50 ml saturated ammoni um chl ori de

solution and 50 m of a 1 nolar hydrochloric acid
sol uti on was added. The reaction



m xture was extracted five tines with portions of 60
m -of ethyl acetate. The conbi ned 25 organic | ayers
were dried over MgJSO4 and t he sol vent renoved under

wonrzemveess pressure to provide 4.6 g PCT/EP2005/009269
[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazole-5-yl]-
met hanol as a yellow oil , g¢hich solidified upon

standi ng at roomtenperature. CI15HL6F3NCS (315. 36)
MS(ESI): 316.4 (MrH+). WO 2006/ 029699 )
PCT/ EP200S/ 009269 39
Examplesli y| - 5_chl or omet hyl - 2- (4-tri f1 uor omet hyl - pheny! ) - t
hiazole O cr s s N FF 1.0g
[4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazole-5
h-[*ﬁtﬁ%&rﬁéﬂnﬂmr@nmtbwh@m} ~“thigzl- %ylmet VH‘HI%PEW@EQB%%@]DWde 5-
}éﬁéﬁ &rlethylan1ne and 0.39 m net hanesul f onyl
WOxy P wer e added. The reaction mixture was stirred
roon1tenperature for a period of three hours then
100 m of dichl oronet hane were added and the reaction
m xture washed witth 50 ml of saturated NaHCO3
solution , water .and and brine. The organic | ayer was
dri ed over SO4{ and the sol vent renoved under
reduced pressufe.’yThis provided l.d
4- Butyl -5-chl os thyI gigﬂFtrlfluoronq H? - phenyl ) -t
e asqyel | ow. __C15HI 5CI F3 N81), '
J : 334.3 ( WD 2006/ 029699 2
PET/ EP2005/ 009269==¢
{1-[4-Butyl-2-(4-tri
-thiazol -5-yl met hyl F
yl oxy}-acetic acid 5

—0

guor onet hyl - phenyl )
H pyrrol o[ 2, 3-b] pyri di n-

H
[ —F
9] i F F
Sy
N
BBr3, BCM
S
o)\|
Oz I
2 , a
N TFA, DCM |
: S
N
exampie 1
F .
FF

1-]4-Butyl-2-(4-trifiucromethyl- phenyl)—thlazoi 5—yimethyl] -5-methoxy-1 H—pyrroto[z 3-
' b]pyridine



cl s 10 NaH, DMV 10 NNs FFF NI NBr 0O BBr3,
DCM O \ Cs2C8,DVF O FFFOHNNO. / i TFA OCM
, NNNSV VN s example 1 FFFF FF

WO 2004/0pogRet y| - 2- (4-trifl u o ro meth yl-phenyl PQEEF0DS009269
azol -5-ylmethyl]-5-meth oxy-1 Hpyrrol o[2 , 3-
b] pyri di ne WO 2006/ 029699 RgGT/ EP2005/ 009269 41

5-Bromo-1H-pyrrolof2,3-

1.10 g 5-Methoxy-1H-pyrrolo[2,3-b]pyridine® (impured with
b]-pyﬁdine-). were dissolved in 50 ml dry dimethylformamide. 890 mg of a 60%
suspension of sodium hydride in mineral oit was added and the reaction mixture was
5 stirred at room temperature for 30 minutes. 2.5 g 4-B.utyl;5-chloroniethyl‘—2—(4.-
trifluoromethyl-phenyl)-thiazole were added and the reaction mixture stirred at room
temperature for an additional hour. Then 150 mi eth)j;l acetate was added and the
reaction mixiure extracted three times with portions of 20 ml of water and brine. The
organic layer was dried over MgSO4 and the solvent removed under reduced
10 preséure. The residue was pun’ﬁéd by chromatography with the eluent n-heptane:ethyl
acetate = 40:1 => 2011 to separate out the byproduct 5-Bromo-1 —[4-but_y1~2—(4— 7
triﬂu'oromreth.yl—phenyl)-t-hiazoi—S-ylmethyl]—’l H-pyrrolo[2,3- b]pyridine. This provided 850
mg 1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl]-5-methoxy-1H-
pyrrolo[2,3- blpyridine as yellow solid.
15 C23H22F3N30S (445.51), LCMS(ESI): 446.2(M+H"), Rf(n-heptane:ethyl acetate =
10:1) = 0.22, ' ‘

1-[4-Butyl-2-(4-triflucromethyl-phenyt)-thiazol-5-yimethyl}-1H-pyrrolo[2,3-b]pyridin- 5-o

! The synthesis of 5~Meth0xy— 1H-pyrrolo|2,3-blpyridme is described in HETEROCYCLES, Vc;l. 50, No.2, 1999
and W(2003/064413. '



NN N+SdA S\1 NNFN FFFFF 1.10 g
5- Met hoxy-1 Hpyrrol o[ 2,3-b] pyridine'" (inpured with
5-Bronp-1 H pyrrolo[2,3- b]pyridine) were dissol ved

WO 2066/80699 dry di met hyl formam de. 890 ny of a BOBEP2005/609269
suspensi on of sodiumhydride in mneral oil was added
and the reaction mxture wagg 5 stirred at room
tenperature for 30 mnutes. 2.5 g
4- But yl - 5- chl or onet hyl - 2- (4-
trifluoronethyl-phenyl}thiazole were added and the
feaction mxture stirred at room tenpgrature for an

hour. Then 150 ml ethyl agé ded
and| th reaction mxture extracted thregi tipnes Mith
port @f 20 m of water and brine. The™pgfgaHic

| ayer was \dri ed over MgSO4 and the sol vent renoved
under redyced 10 pressure. The residue was purij
by chrs i ;
acetate =40+1 => 20:1 to separate out
onmo-N- [ 4- butyl -2- (4"
or onet hyl - phenyl ) -t hi azol -5-¥ S
pyrrol o[ 2, 3- b] pyridine. This pgoVided 950 ny
£ 1-[4-Butyl-2-(4-trifluoronethyl-phefyl)-thiazol-5-ylm
et hyl ]-5-nmet hoxy-1 H pyrrol o[ 2,3- b]pyridine as
yel low, solid. 15 C23H22F3N30S (445.51),

850 mglg«l\@ ESI I)OZ-E%?M%U rom&hyf»ph% yn'etPﬁaa}z% 5~ylm>éthy?f§t att%oxy—1H~

|
pyrrolofél%‘t?lﬁ%éﬂﬁes)\?/ra?o léétélb%@wggwglﬁiﬁlﬁg%bﬁmh@ aral7sdeyl o0 mi ofra

51 molasgmiuhes iof boforBritverhideyin Ilwlmfpﬂwtbpﬂﬁ 3uas) @M&Cﬂl'ﬂlﬁ feaction
bed HETEROCYCLES, . Vol 0] 2...1999
mixurd 35 GUPIBA AT 800 6 DBHESY et erHaat BfasteR e was

heated®@nder refiux for addtttonal two hours. 150 ml ethyl acetate were added and the

mixture washed with 50 ml of a one molar solution of hydrochloric acid. The organic
layer was dried over MgSO4 and the solvent removed under reduced pressure. The
10 residue was purified by RP-HPLC to provide 930 mg 1-[4-Butyl-2-{4-trifluoromethyl-
' phenyl)-thiazol-5-yimethyl}-1 H-pyrrolof2,3-b]pyridin- 5-ol as a lyophilisate. '
C22H20F3N30S (431.48), LCMS(ES!) 432 4(M+H* ) Rf(n-heptane:ethyl acetate =
5:1)=0.11.

15 {1.-[4-Butyl-2—(4-tn‘ﬂuoromethyl-phenyi)-thiazol—&yimethy}]-1 H-pyrrolo2,3-blpyridin- 5-
vioxy}-acetic acid

H O Ho :
oy bk e
P
g _ N

. - ) N S
5
:N{\/‘/ 2) TFA S
¢ F
. _

200 mg 1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl}-1H-pyrrolo[2,3-
b]pynd:n— 5-ol were dissolved in 20 mi d:methylformamlde and 300 mg cesium

20 carbonate and 180 mg tert.-butylbromoacetate were added. The reaction rnixture was



NNN S\NN FF FFFF 850 nyg .
1-[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-ylm
et hyl ]-5-nmethoxy-1 H pyrrol o[ 2, 3- b] pyrdi ne was

wo 2éssirodoeed in 50 nml di chl oronmet hane. At - 78C deRBpithso09269
of a 5 1 nolar solution of borontribromde in '
di chl or onet hane was added. 4khe reaction mxture was
allowed to warmup to roomtenperature. Then the
reaction m xture was heated under reflux for -

e 5o el 288 300 AFSLASh 05 o

mixtu resxﬁéé’ Wa%ﬂeaff v@’t@l Wltﬁ rdrtiens &t 20h8 (9‘" \B@t@s'r (Thel Sry&hic¥ager was

dri ed over and the sol vent renoved under
dried ovmdﬁﬂg@d)qoaﬂdﬁw solv@hiorentovesh Lidder isaksicpd préssebyhe residue was

dlssolqu Erm@lﬁllycflc ro?cﬁhgﬁa%ggﬁ#gmw]ﬂuomacehc acid were added. The

5 reactlo@hﬁﬁwré vidy sFRld & woetdibérature for three hours then 100 mi foluene
prrolo[23bpyr|d|n- -01 as a lyophilisate-

were a oS esiven remg;ved_@@*gragdpcedmesgwsmwe residue was

puriedTy RGP 508 5 358130 o deomty o

thiazol- ﬁe}nbwltﬂayiw Hmzrfm@ﬂzawlﬁrri@]myﬁwm—aﬁetw bm{y:%sj @@ghm@ate
C24H22FANROIS @489;:52:) FLCI\!IS(ES% 490. 2(M+HN)( : )

10
Example 2

{1-[4-Butyl-2-{4-trifluoromethyi-phenyl}-thiazol-5-yimethyl}-4-propyl-1 H-pyrrolof2,3- |
15 b]pyridin-5-yloxy}-acetic acid



200 ng :
1-[4-Butyl-2-(4-t(fluoronethyl-phenyl)-thiazol-5-yl ne
thyl]-1 Hpyrrolo[2,3- b]pyridin- 5-ol were dissolved
WO Rws@6a di net hyl f or mami de and 300 ng cesi umE/EP2005/609269
carbonate and 180 ng tert.-butyl bronoacetate were
added. The reaction m xturejwas WO 2006/ 029699
PCT/ EP2005/ 009269 43 stirred at room tenperaturefor
one hour then 100 nml ethyl acetate were added and the
m xture was washed five tinmes wth portions of 20 m
! of vvater The organic |layer was dried over MJSO4 and
- eroved under reduced pressure The

M Xt ur e~ sti rredemterrpera
/100 m toluene were added an

sol vents regnoved ur&dg 4 pglgced pressure. The Fesi due
was purifped by R cI)_C to provide 155 rTg \

{1-[ 4- But /(4-trifluoromethyl -phenyl) \
thi azol -5-yl methyl]-1 H pyrrol o[ 2, 3-b] pyri di _
5-yl oxy} - ac(e:%/'s‘ Facid as |yophilisate. C24H22F31303S
(489. 52), FESI): 490.2(M+H ). 10 Exanple 2 |

{1-[4-Butyl -24(4-trifluoronmethyl - phenyl)-thi azof - 5-yl

nmet hyl ] - ﬂ-pr, yl -1 H-pyrrolo[23 15
b] pyri di % 5-yl oxy} acet i acBl é}éﬁloz 699%
P P20 09269 44 (H DN DI\/F /Fd: S
mlcm‘.wa CB-E F H ' omi ch)vvave N “A N
AN SN

Cs2C03, DMF

TN

2.) H2/Pd, MeOH

- - O . ’
1.) TEA, DCM H*o/”\/ o\’/’%\
P
N
54 '




N NGC2C3, DS /.. S IFNNFFFF NS
byproduct is renoved by chromatography F F F O 1.)
TFA, DCM HBO, VN, ~N N 2.) H2/Pd, MOHS F F F W
WO 20060029699 PCT/ EP2005/ 009269 45 PCT/EP2005/009269
5-Al l yl oxy-1-[4-butyl-2-(4-trifluoronethyl-phenyl)-th
i azol -5-ylmethyl]-1 Hpyrrofp[2,3- b]pyridine H O
~N NC Br N NS VN Cs2CC3, SF

5-Allyloxy-1-[4-butyl-2-(4-trifluoromethyl-phenyt)-thiazol-5-yimethyl]- 1H-pyrrolo[2, 3-

blpyridine
H
|
8] = ! _

i

N
///\/Br
Cs2C03, DMF

F F
730 mg 1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyi]-1H-pyrrolof2,3-
5 blpyridin- 5-ol were dissolved in 20 mi dimethylfiormamide and 1.1 mg cesium

carbonate and 410 mg allylbromide were added. The reaction mixture was stirred at
‘ rodm temperature for one hour then 100 ml ethyl acetate were added and the mixture
was washed five times with portions of 20 ml of water The organic layer was dried over
MgS04 and the solvent removed undér reduced pressure. This gives 800 mg 5-
10 Aliyloxy-1-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo[2,3-
b]pyndme as yellow oil. : '
C25H24F3N30S (471.55), LCMS(ESI): 472.2 (M+H ).

4-Allyi-1-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol- 5-y|methy|] 1H-pyrrolo[2 3-
15 bipyridin-5-ol



FFF FF 730 ng : ,
1-[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-ylm
ethyl]-1 Hpyrrolo[2,3- 5 b]pyridin- 5-ol were

WO teetaed in 20 nl di net hyl formam de and 1. 1PGHEP2005/009269
cesium carbonate and 410 ng allyl brom de were added.
The reaction m xture was st4dred at roomtenperature
for one hour then 100 m ethyl acetate were added and
the m xture was washed five tinmes with portions of
20 M of water The organic | ayer was dried over
MySO4 and the sol vent renoved: under reduced_pressur,,e
This gives 800 ng 5 10 H

P 1-[4- bptyl - 2- (4ol L} yt - phenyl ) - th|
zol|: 5J | et hyl -1 H pyrrol [ 2§ b] pyrji di ne as y
oi | “NC2BLRAFIRBOS (471. 55) 3 CVE : 472.2 (MR
4- Al lyl - : 'utyrherawa(vél.mFlfluor phenyl ) - th| az
ol - 5-yl net H; [2, 3- 15’6]/pyr|d|n 5- ol
| EP

2006/ 029699 _
m cr owave, DVE
renoved by c

5/009269 46 F—<H N N. L N: N N

6 /N~NS/ Abypreduct is ,5oductis removed
800 NnQg by chromatography
5- Al |l yl oxy-1 - eyl - phenyl ) -th

i azol - 5-yl met hyl -EH— pyrrolo[23 b] pyigdi ne were £
di ssol ved in 15 nf di et hyl f or nanmi de amd mvas stirred

800 mg 5-Allyloxy-1-[4-butyl-2-(4-triflusromethyl-phenyt)-thiazol-5-ylmethyl}-1H-

pyrrolo{2,3- blpyridine were dissolved in 15 mi dimethylformamide and was stirred

under microwave irridiation (Personal chemistry / 200°C) for two hours. The cooled

5 mixture was evaporated in vacuo and the resulting crude material was purified by

reversed phase HPLC. The byprod’uct'6—Aiiyl-1.~[4—butyl-2-(4-tr'rﬂuoromethyl—phenyl-)'--
thiazol-5-ylmethyl}-1H-pyrrolo]2,3- blpyridin-5-ol was separated to provide 140 mg 4-
Allyl-1-{4-butyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yimethyl]-1H-pyrrolo[2,3- blpyridin-

10 5-ol as lyophilisate. _ '
C25H24F3N30S (471.55), LCMS(ESI): 472.5 (M+H").

{1 —[4-Butyl-2-(4—trif-luoromethyl-phenyl)—thiazol—-E-ylmethyi].—4—propyl-1 H-pyrrolo[2,3-
blpyridin-5-yloxy}-acetic acid

Br/j)(O\K , ;)Jok/o

SN
Gs2C03, DMF
2) TFA
3.) PA/C, H2
F
F F 3



under m crowave irridiation (Personal chemstry /
200C) for two hours. The cooled 5 m xture was
evaporated in vacuo and the resulting crude nmateri al
WO Mege29endi fi ed by reversed phase HPLC. The bypeogembsooze9
6-Allyl-1-[4-butyl-2-(4-trifluoronethyl-phenyl}
thiazol -5-yl met hyl ] -1H-pyrrgj o[ 2, 3- b] pyri di n-5- of
was separated to provide 140 ng 4-
Allyl-1-[4-butyl-2-(4-trifluoronethyl-phenyl)-thiazol

140 mg J-Ahrdby s R B i B s s 7 o

rrolof Vi ndan~5-ol were dissolved in 10 ml dimethviformamide and 195
Py E Byt Tyl 2 2: (4-TriT]uoromet hyl ~phenyly - Thr Bzor5-ylI” "9

esmmmafpo:]nam gncopiB mg kerpybutyshbocprzoacetate were added. The reaction

mlxturq\gnr% ’ d' @ﬁag rgwé%blﬁgr% dr% fc%? fvxﬁj Foqré&hgn%@dphgt%acgate were

5 added En& tlh_'e rrii)'étuFe ﬁa%gm 099 AR sRMTH EB&%J&%ZW of %éter The
organic {aafebwewdr@dy w&rrM@S@M Bty solpasiipmovesy wndsr rsdwzwé

pressul‘é‘ yl%e r}ﬁs'a'éle%%% 9#&3?\2(—;6 n%ng‘]e(? éﬂ M@%nﬁ’ézthéﬁé gng nﬁf 3t broacstic

acid w@@réﬂﬁw Q‘hérréad:ﬂ@‘a s Wadmtrsécbaﬂm&tﬁirﬁp@rat@feqor three hours
ed. The reaction mxtur(ﬁ was stirred at room

then 1Q{bl’ﬂ§§ﬂ'&i@'ﬂﬁ wereadded artine TNt sempvedinger sedycadepressure.

10 The re?ﬁ@ﬁﬁ V\;_’aosra(ﬁlg%ﬁ\sf&ﬁ‘oﬂ\ gg%ﬂfﬁé V\rg@tl ‘gf\ﬁ_rﬁ@?ﬁ%?agéﬁdl‘ @n‘f g}@g)rs son charcoal)
were addsd d'r'!n&aéamﬁen rvx80¢ \aasistlned'saolrmnttemmmﬁeob imdeiiydrogen
atmo-sprh%?g%g %ar} for ane hour. The catalyst was filtered off and the solvent removed
under reduced pressure. The residue was purified by RP-HPLC to proVidé 70 mg {1-[4-
Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl}-4-propyl-1H-pyrrolof2,3- blpyridin-

15 5-yloxy}-acetic acid as colourless lyophilisate.

C27H28F3N303S (531.60), LCMS(ESI): 532.3 (M+H").



pressure. The residue was dissolved in 10 n

di chl oronet hane and 4 m trifluoroacdtic acid were

added. The reaction m xture was stirred at room _

wotespgesabure for three hours then 100 m tol UBIEBEFESOR009269

added and the solvents renoved under reduced

pressure. 10 The residue was dissolved in 20 m _

met hanol and 50 ng pal | adi ud& 10% on charcoal) were

added. The -reaction m xture was stirred at .room

tenperature in a hydrogen atnosphere (5 bar) for one
ClaimBour. The catalyst was filtered off and the sol vent

removed under reduced pressure. The residue was

purified by RP-HPLC to provide 70 ng {1-[4-

o R g MRRIRATY. Do gl e e

5-yl oxy}-acetic acid as colourless |yophilisate.
C27H28F3N303S (531.60), LCMS(ESI): 532.3 (MtH+). WO

H—02006029699 PCT/ EP2005/ 009269 48 Cdains 1. -
ids of the formulal: HOR R2 "~ \\ RBR4 O
SRT B4R8 5 RO fornmula | where 10 Rl, R2
H, (Cl-C6)-al kyl , or taken
t oget he R2 bearing carbon atom
(C3-0C6) -
R6
5
formula |
where
710' R1,R2 are independently H, (C1-CB})-alkyl , or taken together the R1 and R2
bearing carbon atom (C3-C6)-cycloalkyl, phenyl;
R3 H, F, Cl, Br, NO2, CN, CF3, SCH3, (C1-C6)-alkyl, (C2-C6)-alkenyl, (C1-
C4)-alkylen-O~(C1-C4)-alkyl
15
R4 H, (C1-C6)-alkyl;
R5 H, (C1-C6)-alkyl, phenyl-;
20 R6 H, F, CL Br, CN, CF3, SCH3, (C1-C6)-alkyl, (C1-C4)-alkylen-O-(C1-C4)-

alkyl;



R3 H F d, Br, NO2, CN, CF3, SCH3, (C-Co6)-alkyl,
(C2-C6) - al kenyl, (Cl- C4)-al kylen-O(C 1-C4)-al kyl
15 R4 H (Cl1-C6)-alkyl, RS H, (Cl-C6)-alkyl, phenyl-

WO 20@%/R28691, F, C, Br, CN, CF3, SCH3, (Cl-Cb)- ab&pkr2005/009269

R7

(C1-C4)-al kylen-O (Cl-C4) - al kyl; WD 2006/ 029699

PCT/ EP20051009269 49 R7 (Cl-C6) al kyl, (Cl-C4)

al kyl en-O- (C1-C4) al kyl, (C®Cg) alkyl en-phenyl,

(C1-C4) al kylen-O (Cl1-C4) al kyl en-phenyl, (C3-C6)

cycl oal kyI (C2-C6) al kenyl, phenyl, O phenyl ,

(Cl- g \ er (a@ayléﬁ):ﬁ 11G4) My CRD 1 -

al kyl en- NF?.?OR?ﬂl @(' IR POy SR 1-68) alisflen-phenyl,
al kyI 6?11—5343@11&1@@}@-101( @bby?eam&}ﬂrwh (C3-Cb) cycloalkyl, (C2-C6)

(1 caFehrh pRBhYRS BheR Ty (C o A e e TRk, (c1-co)

NR1OO&INRER-NRHORe! 1al(EyLC@PeAk§IBhS$ONRﬁ}RW t(h)1006) Qlkylen-
nore fluorine or cg q\s atons and where n

1 or SONRHIRT Ro(lah-€-8) allefrinddiRd PFOZ- (G- Qﬁ) ailad (C1 -C6)

y
T3 SRy OBQRORIY s R YRRk o R o) an-
R10. RSIR‘!IGC(()I@M@G)M‘@I’M&IKW mayCihitutey aitiabis lor more ﬂuonne or
optio a”ﬁi UbStaﬂ;ﬂ E? Wi th oBe tg three F or
het er WReTe RagaY B8 B tldfefiher with the N
atomto 15 which they are attached a 4, 5 or
6- menbered saturated, partly saturated or unsaturated

10 R8, R9het er@na/mljepmhéemlmHa FCCAtBmOray O3, €Ph-Aapailyy, OH(CCs)-alkyl,

ohys 1 BFBgi SEr Ch e HGliffe Qhr+EHT, EBhgBY G O he

formula | as clainmed in claim1, wherein phenyl is

R10,R11 H, (C1.—C6)~alky{3 or {C3-C6)-cycloalkyl optionally substituted with one to

15

X
20

three F or heteroaryl; R10 and R11 may form together with the N atom to
which they dre attached a 4, 5 or 8-membered saturatéd, partly saturated
or unsaturated heterocycle wherein a C atom may be 'replaced' by N, O,
S, SO, SO4;

~CH2- or —-CH2CH2-~;

as well as their physiologically acceptable salts.

25

30 4.

Compounds of the formula | as claimed in claim 1, wherein phenyl is
- substituted by R9 only.

Compounds of the formula | as claim in claim 1 of 2, wherein R9 is in

para-position.

Compounds of the formula | as claimed in claims 1 to 3, where one or

more substituent has the following meaning



25 substituted by RO only. 3. Conpounds of the
formula | as claimin claiml1 or 2, wherein RO is in
par a-position. 30 4. Conpounds of the forrmula | as

WO egloaiozse® in clains 1 to 3, where one or nDre PCI/EP2005/009269

substituent has the follow ng neani ng WO 2006/ 029699
PCT/ EP2005/ 009269 50 R1, R2 HL R3 H, (C1-C6)-alkyl;
5RH RRH R H 10 R7 {C1-C6) al kyl, (Cl-C4)

al kylen-O (Cl -C4) al kyl, (Cl-C6) al kyl en-phenyl,
(Cl-4) al kyl en-O (Cl-C4) al kyl en-phenyl, (C3-C6)

R1, ngcl oaHkyl, (C2-C6) al kenyl, phenyl, 0-phenyl,

R3

5 R4

R5

R6
10
R7

15

20 R8

R9

(C1-Co) al kyI en-S(0O;,-(Cl- OG)aI kyl, (Cl-Co6)
al kyl en-NRI OR1l, (C1- 06) al kylen-CONRIORI |, (Cl-C6)

al kyl e . R11, (Cl1l-C6) al kyl en-
NRI &Cﬁ @1’%}%%I , ECl- 063 al iyl en- OCONRI ORI 1,

(C1-08) al kyl en- NRI OCOR11, (Cl-6) al kyl en- NRI OCONRL

| where al kyl may substituted with one or nore
fluorife or  phenyl atoms and where n may be 0,--1 or
2, 20RB H RO CF3; RROR 1 H (Cl-C6)-alkyl or
(C3-C6)-cycl oal kyl optionally substituted with one to
25 thrde F, heteroaryl; RIO and Rl 1 may form
together wwth the Natomto which they are attached
a 4, 5 or 6-nenbered heterocycle wherein a C atom
may beH[epI aced by N, 0, S, SO SO2; X -CH2-.

(C1-C8) alkyl, (C1-C4) alkylen-O-(C1-C4} alkyl, (C1-C86) alkylen-phenyl,
'(C1 -C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C86) cycloalkyl, (C2-C6)
alkenyl, phenyl, O-phenyl , (C1-C6) alkylen-S(0);~(C1-C8)alkyl, (C1-C6)
alkylen-NR10R11, (C1-€6) alkylén-CQN.RiOR“! 1, (C1-C86) alkylen-

- SO2NR10R11, (C1-C8) alkylen- NR10S02-(C1-C6) altkyl, (C1-CB)
alky!en—OCONR10R1 1, {C1-C6} alkylen-NR10COR 11, (C1-C8) atkylen-
NR1 OCONR‘i 1 where alkyl may substituted with one or more fluorine or
phenyl atoms and where n may be 0, 1 or 2;

H;

CFy;

R10,R11 : H, (C1-C6)-alkyl or (C3-C6)-cycloalkyl optionally substituted with one to

25

30

three F, heteroaryl; R10 and R11 may form together with the N atom to
which they are attached a4, 5 or 6-membered heterocycle whereina C
atom may be replaced by N, O, 8, SO, SO;

-CH2-,

Compounds of the formula [ as claimed in claims 1 to 4, where one or

more substituent has the following meaning



30 5. Conpounds of the formula | as clainmed in clains

Ito 4, where one or nore substituent has the ‘

foll owi ng neani ng WO 2006/ 029699 PCT/ EP2005/ 009269

10 R6 H R7 (Cl-C6) al kyl; (Cl 4) al kyl en- O(C-

al kyl, (Cl1-C6) al kyl en- phenyl, (Cl-C4)

al kyl en- O (Cl1-C4) al kyl en- pJ;ypnyI , (C3-C6) 15

cycl oal kyl, (C2-C6) al kenyl, phenyl, O phenyl, where

al kyl may substituted with one or nore fluorine or

phenyl atons and where n may be 0, 1 or 2; R8 H 20

RO CF3; X -CH2-. 25 6. Conpounds of the fornula | as

claimed in clainms 1 to 5, wherein R, R, R5;, R6 H

R3 H (Cl-C6)-alkyl; R4 H 30 R7 (Cl1-C6)-al kyl; R8
R1,R2cr3; Ro H52 '

5 R3 H, {C1-CB)-alkyl; '

R4 H;
R5 H;

10
R6 H;
R7 (C1-CB) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl, (C1-C6) alkylen-

phenyl, (C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C8)
i5 cycloatkyl, (C2-C6) alkenyl, phenyl, O-phenyl, where alkyl may |

substituted with one or more fluorine or phenyi. atoms and where n

' may be @, 1 or 2;

R8 H;
20 |
R9 CFs;
X -CH2-.
25 6. Compounds of the formula | as claimed in claims 1 to 5,wherein

R1, R2,R5, R6 H;

R3 H, (C1-C6)-alkyl;
R4 H;

30 R7 (C1-CoB)-alkyl;
R& CF3;

" R9 R



X -CH2-. 7. A pharmaceutical conprising one or nore
conpounds of the formula | as 5 clained in one or
nore of clainms 1 to 6. 8. A pharmaceutical conprising
one or nore conpounds of the formula | as clained in
one or nore of clains 1 to Gpand one or nore active
substances which have favorable effects on netabolic
di sturbances or disorders frequently associated 10
therewith. 9. A pharmaceutical conprising one or nore
conmpounds of the formula | as clained in one or nore
X of claims 1.¢Q,6 and one or nore antidiabetics. 15

10. A pharnaceutlcal conprising one or nore conpounds
of the formula | as clalned in one or nore of clains

7. oft O BB S bk o s an 6HaS 1 s

5 claimed iohe d?imorel ¢fi diEimk 1 & 6. 1 n-the manufacture of a
medi canment for the treatnment and/.or prevention 20 of

di sorders of fatty acid nmetabolism and gl ucose

of PR BRP i Fictng e o o ro IR SR Wil =

claimé&dtim ofieion ridve afestsifract to € anll anaedinoserastivd slibstBeces which have
treat ment and/or prevention of disorders in which
favorable afiects @r imgtahelc distyrbgnrgascer, diserdess frequeptieasgodiated
10 there@@ﬁpoun_ds of the f_or mula | as clained in one or nore
clains 1 to 6 in the manufacture of a medi canent
for the treatment and/or prevention of diabetes

[t di th t f the, s | ae
A aceUrE TR GBNS 67 Moe CedRpods e (Be temiad as
clalm@fj |rt| Bﬁe%?h%&'e%f'clﬁﬁmq & 5B d shePBEmeFe TRfIGI Bétlcil ai ms

in the manufacture of a medi canent or
treat ment and/ or prevention of dysl i pi dem as and

t hei,r squel se of the
15 10, A agFfHiRYARal Drapdna 47F o1 S omic GREF SHEF Sorfui 1 as
claimt@ i®oh@ drioreesTuiaifist & 8fand SFRAbLHIRS lipidahodiaiors.
treatnment and/or prevention of conditions which may

be associated with the nmetabolic syndrone.
11.  The use of the compounds of the formula | as claimed in one or more of

- claims 1 to 6 in'the manufacture of a medicament for the treatment and/or prevention

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

12.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 in the manufacture of a medicament for the treatment and/or prevention
of disorders in which insulin resistance is involved.

25

13.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 in the manufacture of a medicament for the treatment and/or prevention

of diabetes mellitus including the prevention of the squelae associated therewith.

30 14.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 in the manufacture of a medicament for the treatment and/or prevention

of dyslipidemias and their sduelae.



10

15

5 16. The use of the conpounds of the forrmula | as
clained in one or nore of <clainms 1 to 6 in the
manuf acture of a nedi cament for the treatnent and/or
prevention of demyelinating and dysnyelinating

di seases. 17. The use of compounds as clainmed in one
or nore of clains 1 to 6 in 10 conbination with at

| east one further active conpound in the manufacture

of a nmedicanent for t t [ eat t of .digorders of
15. f ;hewss&fah%wamupgﬁqogﬁ@ s bas Geimed i pag or more of
claimd '1St8réji?1rtﬁ? rﬂ:?nufgeﬁ:l {é’ of a%e&iegﬁl@HFﬂﬁ tRe tr%'aﬁhgﬁl‘jaﬁd?opﬁl%ventlon
or nore ains 1 to conbi nation with at
of conditieris whighfroay beramt:iaied !Mih‘[ibﬁ metabolicheyndanneact ur e

of a nedicanent for the treatnent of disorders in
which insulin resistance is involved. 19. A process

16. | %ems%rtﬁrth@&oﬁ]aahu%m% fdiRjul# PEP ElafhiBg if BRe U Bt
conmpounds as clainmed in one or nore of clains

clalm& 1tto Esm thalrnamdanwe o @ mesiicamenhor e trgetmeat and/or prevention
or s SEREARG il B BB igagH, st carrfer anc

adm ni stration.
17.  The use of compounds as c¢laimed in one or more of claims 1to 6 in
combination with at least one further active compound in the manufacture of a
medicament for the treatment of disorders of fatty acid metabolism and glucose

utilization disorders.

18.  The use of compounds as claimed in one or more of claims 1 to 6 in
combination with at least one further active compound in the manufacture of a

medicament for the treatment of disorders in which insulin resistance is involved.

19. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 6, which comprises mixing the
active compound with a pharmaceutically suitable carrier and bringing this mixture into

a form suitable for administration.



