WD 2006/ 029699 PCT/ EP2005/ 009269 1 7- AZAl NDOLES AND
THEI R USE AS PPAR AGONI STS Description 7-Azaindol es,
wonomars®s for their preparation and their useprP@s/EP2005/009269

pharmaceuticals 5 The invention relates to

7- Azai ndol es and to their ph)}si ol ogi cally acceptabl e

salts an 1oL ogi upcty jgvati ves

show ng"gﬁiﬁlﬂégéosgf@? Tg%t& #ﬁs%y&c gg%%aﬂgloggﬁasgoni sts have

been described in the prior art (e.g. in WO 01/00603,
Desdptiof2/ 092590) ; azai ndol es are described in

W04/ 074284. 10 The invention was based on the object

r-ncg o s ST Fa ok R b B B R A oae
met abol i sm and are thus suitable for the prevention

and/or treatnent of diseases such as type 2 diabetes
5 The mventioheelotas torlodizeinsotes ard tn heirhysiiegirally aseantable salts and

15 A serjes,of c Qun [ . ivity

phyS&)CﬁOgiﬁﬁ‘l?)f EE@B?B@SGO%B@%M%% R H&gﬁﬁf@ﬂ%@éc@g%& ﬁ’gg ar e
suitable in particular for activating PPARdelta and
PPARal pha, however the extent of the r%atjv

PPARdeltazgoniste have sepndiaseribed i B¢ RIS &b 8RN0 0590603, WO

Rl e o L U S e
0

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

1

therapeutically utilizable modulation of lipid and/or carbohydrate metabolism and are
thus suitable for the prevention and/or treatment of diseases such as type 2 diabetes
and atherosclerosis and the diverse sequelae thereof.

15
A series of compounds which modulate the activity of PPA receptors has been found.
The compounds are suitable in particular for activating PPARdelta and PPARalpha,

however the extent of the relative activation can vary depending on the compounds.

20 Compounds of the present invention are described by formula :
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R8 RO fornmula I WO 2006/ 029699 PCT/ EP2005/ 009269 2
where R1, R2 are independently H, (Cl-C6)-alkyl , or
woabmn2eoget her the RL and 5 R2 bearing car boORCEE®2005/009269
(C3-C6) -cycl oal kyl, phenyl; R3 H F, d, Br, NO2, CN,
CF3, SCH3, (C1-0C6)-alkyl, (C2;C6)-al kenyl,
(Cl-A4)-alkylen-O(C -C4)-alkyl 10 R4 H,
(Cl-C6)-alkyl, R H (C-C6)-al kyl, phenyl-; R6 H F,
a, Br, CN, CF3, SCH3, (Cl-C6)-alkyl,
(C1-A4)-alkylen-O 15 (G -C4)-al kyl; R7 (Cl-Co)
whe al kyl, (C-c4) alkylen-O(Cl1-C4) al kyI (Cl-C6)
8 kyl en- phenyl, (Cl-c4) al kyl en-O (Cl - C4)
al kyl en- phenyl , (C3 06) cycl oal kyl, (C2-C6) al kenyl,
enyl Ophenyl , - al k
R1, %(2 - (C1- Coped Wepemiqmbsl)* e@%@wm oRrtaken togethpr the R1 and

?'aky'oé)” L oRe b sebn B BE G AeyeREh, Sk

al kyl en-OCONRIORI 1, (Cl-C6) alkyl en-NRI 0O00R11,

RS wi th one of HoFeCHHIoNGHs N, BRanst i (HE-GRARY. [eRedr-alkenyl
n may be &F@pg4@@?m@(@{_@4&rgﬁqendentIy H F d,

Br, Co6) - al kyl SCFS
SF5 OCHFZ OCH2F, OCF2-CHF2, O phenyl, OH  NO2; 30

R10, R11 H, ( or (C3-Co6)- cycl oal kyl
10 R4 optjonal Iy Sﬁlbﬁﬁﬁéﬁ%% one to three F or
heteroaryl; R10 and Rl11 may formtogether wth

R5 H, (C1-C6)-alkyl, phenyl-;

R6 H, F, Cl, Br, CN, CF3, SCH3, (C1-C6)-alkyl, (C1-C4)-alkylen-O-
15 (C1-C4)-alkyl;

R7 (C1-C6) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl, (C1-CG) alkylen-

phenyl, (C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C6)
cycloalkyl, (C2-C8) alkenyl, phenyl, O-phenyl , (C1-C6) alkylen-

20 S(0)-(C1-C6)alkyl, (C1-C6) alkylen-NR10R11, (C1-C6) alkylen-
CONR10R11, (C1-C86) alkylen-SO2NR10R11, (C1-C6) alkylen-
NR10S02-(C1-C6) alkyl, (C1-C8) alkylen-OCONR10R11, (C1-C6)
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, ClI, Br, CF3, OCF3, (C4-Cg)-alkyl, O-(C1-
' Ce)-alkyl, SCF3, SF5, OCHF,, OCHaF, OCF-CHF2, O-phenyl, OH,
NOs ;
30
R10,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
whi ch they are attached a 4, 5 or 6-nenbered
weoeabwsriat@g, partly saturated or unsaturated hePeTmeyws609269
wherein a C atommay be replaced by N, 0, S, SO SO2;
5 X -CH2- or -CH2CH2-; as vveg as their
physi ol ogi cally acceptable salts. Preference is given
to conmpounds of the formula | wherein phenyl is
substituted by RO 10 only. Furthernore preference is

gi ven to conheuNddonitorhict thayuare attadhede 4, RoriBsmiembered

ara- position. 15 Preference, | ive .
Phe forml a ToHRPE tdy seuigles oty ilad RREGEEHg Rherein a C
fol | owi ng megwimendylbe Rblated?By RB G1.S,(S; §6),: al kyl ;

R4 H R5 H 25 H, R7 (Cl-C6) al kyl, (Cl-4)
al kylen-O (C1-C4) al kyl, (C1-C6) al kyl en- phenyl,

Cl- C4) al kyl&ns - | kyl en-phenyl, (C3-C6) 30
sx ( ) a y@&,)(%,ﬁgéﬁ%a yl en-phenyl,  ( )
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cycl oal kyl , phenyl, O phenyl |,
(C1-C6) al kylen- S(O n-(Cl-C6)al kyl, (Cl-C6)
al kylen-NR1 OR1 1, (Cl-C6) alkylen- CONRL ORL 1,
as weltesdbpirahygiclegichnaeceriable saltscs) al kyl en WO
2006/ 029699 PCT/ EP2005/ 009269 4 NR10S02- ( C1- C6)
al kyl, (Cl-C6) al kyl en-OCONRLOR11, (Cl-C6)
Prefaténideds gRIidMMpoyrds e dbkmiilan iRt DOpRITy! shsulestituted by RO
al kyl  nmay substituted with one or nore fluorine or
onlyphenyl atoms and

Furthermore preference is given to compounds of the formula | wherein R9 is in para-

position.

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

the following meaning

R1, R2 H;

R3 H, (C1-C6)-alkyl;

R4 H;

R5 A H;

R6 H;

R7 (C1-C6) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl, (C1-C6) alkylen-

phenyl, (C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C6)
cycloalkyl, (C2-C8) alkenyl, phenyl, O-phenyl , (C1-C6) alkylen-
S(O)s-(C1-CB)alkyl, (C1-C6) alkylen-NR10R11, (C1-C6) alkylen-
CONR10R11, (C1-C6) alkylen-SO2NR10R11, (C1-C6) alkylen-



where n may be 0, 1 or 2; 5 RB H RO CF3; 10 R10,R11
H (C-C6)-al kyl or (C3-C6)-cycloal kyl optionally

weubsitntaed with one to three F, heteroaryl ; PRI/ER2@68/d09269

R11 may formtogether with the N atomto vvhlchthey
are attached a 4, 5 or 6-nenfjered heterocycle wherein
a Catommay be replaced by N, 0, S, SO  S02 15 X
-CH2-. Preference is given also to corrpounds of t he
formula | vvhere one or nore substi tuent

fol | owi ng m¥R109026C:CoRalky, (RE-GH) ql@gﬂe@@CQN@iORﬂ (C1-C6)

g?Eﬁ] ';n o ( aﬂ{)’&';{mﬂ( q@& 37(@656%%@(]%%%@{\%1 where alkyl

(Cl-C4) al kyhep s@bét@lte@fb)ntrabkeIoemqnhe‘nwrlne(cﬁaam)yl ¥Oms and
2006/ 029699 PCT/ EP2005/ 009269 5 cycl oal kyl , (C2-C6)

al kenyl, pheviare ronsael. 1 Qhére ai kyl may

substi t ut ed with one or nore fluorine or phenyl atons

> and where n may be 0, 1 or 2; 5R8 H, RO CF3;
R8 H;
R9 CFs;

10 R10,R11 H, (C1-C6)-alkyl or (C3-C6)-cycloalkyl optionally substituted with
one to three F, heteroaryl; R10 and R11 may form together with
the N atom to which they are attached a 4, 5 or 6-membered
heterocycle wherein a C atom may be replaced by N, O, S, SO,
SO..

15

X -CH2-.

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

has the following meaning

20
R1, R2 H;
R3 H, (C1-C6)-alkyl;

25 R4 H:
R5 H;
R6 H;

30

R7 (C1-C6) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl, (C1-C6) alkylen-

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



X -CH2- . 10 Particular preference is given to the
conpounds of the formula (,wherein Rl, R2, R5, R6 H
w&20dd/02¢682- C6) - al kyl ; 15 R4 H, R7 (Cl-C6) - al kpCT/EPR®DS/009269
CF3; RO H X-CH2-. 20 This invention also
enconpasses all conbi nati ons .of preferred aspects of
the invention described herein. 25 The al kyl and
al kenyl radicals in the substituents R, R2, R3, R4,
R5, R6, R7, R8, R9, R10 and R11 nmay be either
st r ai ght - ch&ynlostkybr(&RcheHalkaaylnaheryls Porkenyl whers alkyl may
one to four [ he..at |
ndi cat ed 1 ReppliEhed i cion MOl AT S BAOR atoms and where n
mono- or bi ¢ygy be 0,30r2;ngs having 4 to 11 carbon
atons, wherein at |east one carbon atomis replaced by
a heteroatom selected fromthe group consisting of N,
0 or S. WO 3006/ 029699 PCT/ EP2005/ 009269 6 The
conpounds of the formula I may exist in the form of
their racemates, racem c m xtures, pure enantioners,
di astereonergs_and m xtures of diastereonmers as well in
R9 their tautodéF%c forms. The present invention
enconpasses all these isoneric and tautoneric forns
of the conmpounds of the fornula I. These isoneric
X forms can beChdbt ai ned by known nethods even if not
specifically described in sone cases.
10 Phar maceutical ly acceptable salts are, because their
PartisQla Bréfetehdeis e td thedHd@bUindsleirthe fomtulafll vietein
initial or basic conpounds, particularly suitable for
nmedi cal applications. These salts nust have a

R ﬁaahga&%uti cl_al,l |y acceptable anion or cation. Suitable

5 R8

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

R7 (C1-C6)-alkyl;

R8 CF3;

R9 H;

X -CHo-.

20

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

described herein.

25 The alkyl and alkenyl radicals in the substituents R1, R2, R3, R4, R5, R6, R7, R8, R9,
R10 and R11 may be either straight-chain or branched and maybe substituted by one

to four fluorine atoms.

Unless otherwise indicated the term 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

10 pharmaceutically acceptable acid addition salts of
t he conpounds of the invention are salts of inorganic
weaceh@®2%19¢h as hydrochl oric aci d, hydrobrom c, PCT/EP2005/009269
phosphoric, nmetaphosphoric, nitric and sulfuric acid,
and of organic acids such as, for exanple, acetic
acid, benzenesul fonic, benzoic, citric,
et hanesul fonic, fumaric, gluconic, glycolic,
i set hi oni c, Iactlc Iactoblonlc mal ei c, malic,
The oemipauegs bf the formgla:bmav@xmim ﬁ‘-& formeofdbair ragematass racemic

T TN T T L M U

thelr(télh'l%%e'#ﬁ: oAAE UTha pe gt adaintioh $Rlcbmpasakk allithese Bantdric and
nmetal salts (such as magnesium and calciumsalts), and
tautemaenc fasmstofdhe campounds of the formula I. These isomeric forms can be

obta&]egtarwaﬂgq\é% 358{% g?%@)‘flonro]c é?ﬁ'h?éh ?éaér}#b%g in some cases.

with a pharmaceutically unacceptable anion such as,
for exanple, trifluogroacetate I| ew s

Phatnprcautis erenjablerralts Arenpecavised gg@pﬁ{blﬁy i a/a\{mer is greater than
that bﬂ{h & iR FB& {:‘%n’i nﬂ‘seﬁéﬂi@hia‘?lg s‘i’,l“taBlérf‘ofr intedit@pplications.

naceu I ca ceptable sa and/or for use in
Themﬁéltmmpehav@a p‘lmmananmxtaélwamceptabdne anjopl drocatioon Suitable

pharp}gq?cgtuﬁagl& %x{eSI Ig%pcda h@@{)ﬁ{é%&f, Qgﬂ]%gf%béﬁ'é%%gf & &lention are

 salt<6 ihy nY@a?Bs%UEH%QWE%&TIOI‘E@QCEBOWO@réme phbephoric,

15

20

25

30

I nvent exarrp e an ester
metmj’msphstlcamtrmﬁndasalfwmmd andpf arganioacids shph @s, for example,

sco 00 AP HA S L e OB S e gppcs o

usetmam&e@t:uc Ffaezt@bﬁmglrﬁalbtd( malie¢ h’\dﬂlﬂ@hesiﬁfbhmtsuu&amoal SO
I ncl ude prodrug of the conpounds of th

p-tolzeoeswigdosnectaivads/ Soliztee pharmﬁqewmilw ac&@ptable basic salts
are %ﬁﬁ#ﬁl r%dlﬁelltfso%gﬁ?ﬁ%%fesalgsg(sgih géas‘?%mgb 33"9 u% Stgrggn salts), alkaline

cartheh@BpsaiEe@uth agi Maghesiamcandcaividinosaltd)eand seaits |o<b trometamol
These prodrugs may thensel ve be active.or nat he
2-agunpRdSEORTEHI-] A BEEBRU Ay St IR RE 08T ous

)é{laf us forns, for exanple as anorphous and
ethy@e%s a r&ne pol ym)rphous forms. Al pol ynor phous fornms

Salts with a pharmaceutically unacceptable anion such as, for example,
trifluoroacetate likewise belong within the framework of the invention as useful
intermediates for the preparation or purification of pharmaceutically acceptable salts -

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

The term “physiologically functional derivative” used herein refers to any
physiologically tolerated derivative of a compound of the formula | of the invention, for
example an ester, which on administration to a mammal 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
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of the conpounds of the invention belong within the

framework of the invention and are a further aspect
wofhodeleddomventi on. 10 Al references to "conpoBAQUER2006009269

formula |I" hereinafter refer to conmpound(s) of the

fornmula | as descri bed above,7 and their salts,

sol vates and physi ol ogically functional derivatives

as described herein. Use 15 This invention rel ates

further to the use of conpounds of the fornula |

inventia, rssAqgﬁlehadef@f egampieip & i Qiastsetal. Hgm) F@ﬁﬁﬂng" 1994, 42,
f
K PR S

Thes¥ prddregaby-theisepicetbe s@tma@rrsot( PPAR) are
transcription factors which can be activated by

| i gands and bel ong to the class of nucl ear hornone

The BSRFENREG o IFBEsedeF i 85 AR SBhSIEg RIS orms, o

exambielcﬁsf amershuusdatt bystillifepelymagphess (d?msoMlspmlmnorphous forms
proliferator-activated rece I (PPAR): stru
of thhesHRRALES WrihBMIOn Qs SN e aRB T iehe ifvention and are
afuw ﬁ{sthtlé inv&@idn. St ruct Funct., 1993, 18(5),
umans, PPARganma exi sts in three
vari ants, PPARgammal, gamm2, and gamma3, which are

SR AT P BT B8 B gpaunc o e

form‘ﬂl'laf f §§ %@Bcr‘ibeﬁfé’@o\% SatnU' thlétrls@ﬂs agrsivared Wnat shyaidlbgicamy functional
physi ol ogi cal functions. The PPARs play a key role

derlvatlvearasdmscdilbpédl%e'ﬁf the regulation of a large
nunber of genes, the products of which genes are
directly or indirectly crucially involved in lipid

Useand car bohydrate netabolism Thus, for exanple, the WO
2006/ 029699 PCT/ EP2005/ 009269 8 PPARal pha recept or
plays an inportant part in the regulation of fatty

Thlﬁqﬁyéei?t?oq{ mﬁe?%%bmwto th8 U Yot Wg%'tﬁé“f JIQ‘P and their

anma i S cruci I nvol ve
phagnacaltieal ﬁompgsitlams 8g MBdgendal Th@IPPﬁﬁé? bgmmctet oﬁhe invention are

addi ti on, howev e also involved in the
SU'tﬁt@@lﬂSe{PPQWaQrSﬁgkf&f?ﬁgﬁ” ysi ol ogi cal processes,
i ncluding those which 5 are not directly connected

wi th carbohydrate or lipid metabolism The activity of
Peroxisome proliferator-activated receptors (PPAR) are transcription factors which can

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

In humans, PPARgamma exists in three variants, PPARgammas, gammay, and
gammas, which are the result of alternative use of promoters and differential fnRNA
splicing. Different PPARs have different tissue distribution and modulate different
physiological functions. The PPARs 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
crucially involved in lipid and carbohydrate metabolism. Thus, for example, the
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di fferent PPARs can be nodul ated by various fatty
acids, fatty acid derivatives and synthetic conpounds
woOaQoosar9iong extents. For rel evant revi ews abouPCT/EP2005/009269

functions, physiological effects and pat hophysi ol ogy,

see: Berger, J. et at., Annu., Rev. Med., 2002, 53,

409-435; WIlson, T. et at.,.ﬁ Med. Chem, 2000, 43

(4), 527-550; Kliewer, S. 10 et at., Recent Prog Horm

Res., 2001, 56, 239-63; Mller, D . E. and Berger, J.P.
PPARaiphh reOsptorRédyst anvisnp@riamtqartin thgcr@gylaﬁvngﬁg@ny gcid catabolism

ortobfiin 0P 098, Lo AR8Byed By e o

exarﬁ;b!_@%irégﬁhﬂaﬂiﬁ? BRWGde!det diffsrentiatigh. |4 addéion, hedeasr, PPARs are also
~enigma. The Tirst proposed pharnmacol ogical role for )
involpeda éhe eegwatioreeimany: ethes lvaialeicaiioTepRseas: d1chiding those which

oo ETRREH 35k T, UM OR o espEm s shekaney o
diffeferdiFaERs canbenabdotk by (Bdogefatty. acids,dbity adid dérblatives and

Chem , 1999, 274, 6718-6725_ Leibowitz MD. et al. .
syntietisscompprnds tpwyingzatents. Basrejgwgnt reyieyiseaboutiiwagtions.

: QS h e
oyl SRR IO R SRt 0, STE Rte s,
20021653, 4890435 Vilistm, Tl BE abhbl Med eCbem. + 200), Sl e/ -h@; Kliewer, S.
et alfebomp gy s Sbpe2Ba 1,156, Zackon; Mler p Ebha B8, 1., Int
ObeF’%?QﬁWeﬁéH’B&%.PQ@O@,Q@P Bapbpld} 16638Rafi, ani f iDrags Moday, 2003,

owers plasma |ipids in rhesus and cynonol gus nonkeys

39(8)600e32)S. et al., Br. J. Pharm, 1996, 118, 174-178)

and acts in a simlar manner in two weeks clinical 25
trials in healthy volunteers (Shinokawa, T. et al.,

AmdAguBieBBiee RRAR-isbftiMms tA8.phisiokaical fiyhetorisesfePPARdelta have long
publications underline that PPARdelta is an i

remaiaed@n ewigmend hetfirelnrppasedphaysargipaeai wie f&fgt’pﬁyﬁggltta has been
e LAY ErelgiBor O eheLER. eF SRag AR Sl sooctve
PPAl_IE_uIBIltStIigaﬁd leti 68041 rdid&ERladma cladlesterdlin axfiabebanimal model
ey 15t o Bl Chont A el B AR, ot . s

1 ; I @l '
Lo, 42350725558 ngbp Ll el Ehss nicdgho poten
and 48R:0fis8 PP AR Q60 PG Y5 (POT/6aREGEEH DL odtde storaBeddateases plasma

DS T iohBe b B Sl ROl i LR E N o
Sci. Sh®1,ig8, SABEHEI, TRy 8LaMBARdEItEPPARAIPhagYMbtaNe 6638
significantly lowers plasma lipids in rhesus and cynomolgus 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 underline 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, 15924-1 5929 : 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).
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formation (Lim H and Dey, S.K., Trends Endocri nol
Met ab., 2000, 11(4),137-42; Ding, N Z et al., Ml
weepiemdoddeyv. , 2003, 66(3), 218-24; Mano, H. et Pai/EP20)5/009269

Bi ol Chem, 2000, 5 275(11), 8126-32). Nunerous
publ i cations denonstrate that9 PPARdel ta is triggering
proliferation and differentiati on of keratinocytes
whi ch points to its role in skin disorders and wound
healing (Di-Poi, N et al., J Steroid Bi ochem Ml

Besigeslits acjggog asgsuieguigtor Q@hedyid--rgwcogpsancéphglpstermnmytabollsm

PPAGelads yREn a5 gort 8 emnalyohy? S Hsptyfmp Ehtdifon and bone

formaﬂ@ﬁéﬁtlﬁn tH> el segnsm cargridg Moemenﬂetabt BGO@NBI (4) 137-42; Ding,
however nmuch of_1Its functlo éheri sti remain

N.Z gl swmw Qevsum £6(3) n?é \Haret glg Jtai%l Chem., 2000,

275 r )that PPARdel t a was expressed in rodent
? en roc t ' I pi [
ytes, the mgjor lipid producing cells of
Nurﬂdneué:bﬁblaclatloﬁeaimmrwhratethailPPABdeIMelstniggérin@@soliferation and
it was, a

98,. 51, 563, 15
diffefaqietian SEARGRINORYES Wiieh P nits {olRt KBGO find wound
healﬁigg{rne ifP&iant byall, FSRAGH mbb@éaﬂqusmm | abosVed(RI5)985P-65; Tan, N.S.

ssion and ‘nyelin sheath dianeter in nouse
et alclAmuk@h;n (Jermsmlu12@08t4(8) 523e30;aVabhol., Sgiss1dad ¥oky., 2002,
hus PPARdel ta activators may be of use for the
132&'@&%1’8% of denyelinating and dysnyelinating

PPARR GRS peaty t@@&é&jmfrtﬁmlp@xgeéwew iANSe NS MsWéRStrRdch of its
in loss of nyelin - the nultiple dense Iayers of

functippithiere=il rpraing wndipeereredy & singhjaniaterest hawewer, is the

dlscg h%@‘%g%@%@ﬁ%@% svgés Oé()lgéjr?gf\% in r@d&gggﬁﬁgdeg@ég@pég th@t‘?ngjor lipid
produelrgotetisadf the ONSIgJ. S@Sirﬁmﬁd?N%l al.] 0. Wetitosol. :Reu 11098, 51, 563-
denyel i nating conditions, el i nati on may

573) rMetraver ot é’aslatlsq’ found fhpt 9 F’eﬁ:> dpltmpelgcive %‘P'P%t/\)é{astﬁ‘?/und to
s SR T SSRGS LI 3 i gt

dlamMGr grmbgdarmgeresr (I. Mﬂgeettat Giie, 296111313|19§le2®4) Thus,
t her to ab
PPAPHRIByACtVaRIS fnal DRt AB8 g st aento! Sevel g and
dysr& ;{t,ﬂ? d@é@égsl ons (Prineas and MDonal d,
e

ating Diseases. In Geenfield's
Demglahnamg hohdigjpns a6 l;mmjfehteddn |goeamyelin ntadmultiple dense layers of

Yor 97) .8 811, Beers w, eds-., The 30
R @PEIPTRIEIL PTG SRt gaR BonRd brt: Hikre BY8is arfiiodided by
olig dd@Hdr@?]Félﬁlethétc@ht@PneNoés systdpi ¢ds NBgS@rﬂj sBhwann cells in the
Laboratories, 1999) . 1299 437 1473-76, 1483)
peripheral nervous system (PNS). In patlents with demyelinating condltlons
demyelination may be irreversible; it is usually accompanied or followed by axonal
degeneration, and often by cellular degeneration. Demyelination can occur as a result
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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WD 2006/ 029699 PCT/ EP2005/ 009269 10 Centr al

denyelination (denyelination of the CNS) occurs in
weevwriadesgondi ti ons, often of uncertain etiol 8QY/EP2W8009269

have cone to be known as the primary denyelinating

di seases. O these, nmultinpl 0scl erosis (Ms) is the

nost prevalent. O her pri rrar$ denyelinating diseases

i ncl ude ad renol eukodystrophy (ALD), ad

renonyel oneuropat hy, AI DS 5 vacuol ar nyel op

Centrailderayelinetian ddemyelingiiangf thediis) §C%ﬁé@§?‘é@5@¥ gpRgidons, often of
unc%%?é’lggxgt@%?%% Yehe B! id k05 a%%%%ffrfﬁ?%'n%ﬁ%ng diseases.

e SC er osi ng panencep

Of tHagkl! hLﬁtipI@@bre@oﬁssmlS) e trenhott preivatent streriprimary demyelinating
paraparesis. In a

dition, re acute condition
dlseawwpmeomfﬁeplﬁﬁgpdmr%w &ﬁ)r aqlienoRy urgpgthy, Albs-

t
v oL B ot ot TN bt caophy
proghesdive n"mltlfacalyemeephaldpaﬁ‘ry @i Lsubaslpilersﬂleroem

pangaqopbals (oAilaR-BAIEE 3%@3?% [oper sBOME: S53haRS. In addition,
thers SPTBRIE coriftidisS v!irﬁéh‘ Ilﬁé*t'iﬁ’r?bér'i‘@bbmn th ©NS, e.g., acute

disorders in whic orm ng lial cells are

dissemiraied ennephmiorrglehm H&DEM)MM aquje M:,rgl eneaph@ytis.Hf whermore,

acuEJrasBurEe 'Bretise IR Re T ST hah 2¢pb SAalFuf GireeRon of
unkrﬂﬁltm \éél‘iye affe BRI gf—’é}Pﬁﬁd alhlite rhierigitong diymete adjacent thoraC|c
ARdel t a and PPARal pha. Depending on the nodul atign

segrpenfs Ean adsoere@uﬁp@dﬁayebnamcwe Alsendisgrdergrie Wigh Byetin forming
t |
aatcBl B¢ P BRI G A cobf PuBreg MRS 0 dbEperye iy

ot her pharnmaceutical applications connected thereto
see, for exanple, Berger 20 al
The %é@sentzmtlosgglammggﬂpwn%ﬁ%ﬁ fogpulg | SU'{}%‘%E& modulating the

acm&g(cent %ﬁgoe A&(é&the%ﬁ&@?& %ﬁw@%é asg'% l@rphc Ief;a}. Depending on

the rhoGulation pibﬁle 220dompbamdscithedomatlaRere suithblediof g treatment,
345-52; Ker st en,

contigl anghprophylaxis of; tﬁp iﬁc@'gg@qﬁs s ui?)e&nze%g@agpa(ﬂnd for a number of

t
othe%i;%t%{@éf:e@tfc% %Eﬁh @S%ﬁﬁt@%&ﬂ\ggﬁtﬁgﬁe gﬁpéxﬁhﬁle Berger, J., et
al., Anm\ve%\v cMe«i)f 2002, 53, 49%480eNdson, T.atta)., dcMed. Chem., 2000, 43(4),

s S Rl S, L 026 i B0 Co5BL 3 i Fpuchar, .. o
al., éb@’fqirﬁa?rma%bldgﬁééme%%@e@i all41(5() aneszﬁ Kbrgtaafht @Set al., Nature, 2000,

udi ng the prevention of the q
405242bdP4t 'édrrahleigeej allh Curr Opin Lipidol, 2001 2, 245 -254).

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

- Disorders in which insulin resistance is involved

2. Diabetes mellitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Particular aspects in this connection are

- hyperglycemia,
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Particul ar aspects in this connection are -
hyper gl ycem a, WO 2006/ 029699 PCT/ EP2005/ 009269 11 -
wonpiegreryent in insulin resistance, - inproveneat/EPZN05/009269
gl ucose tol erance, - protection of the pancreatic f3
cell's prevention of macro- an m crovascul ar di sorders
5 3. Dyslipidemas and their 'sequel ae such as, for
exanpl e, atherosclerosis, coronary heart disease,
cer ebrovascul ar dlsorders etc, especially those (but
-noimpreyeriest Buinstlie FegiSRNGHI ch are characteri zed by
g factors: - high plasna
trﬁ%‘?’r eg]}eﬂ{: %gg?}%%%%ﬁg hi gh post prandi al pl asna
-t rpgjtga&m ofethe ancesutien® celis ons, - | ow HDL chol ester ol
concentratl ons - | ow ApoA I| r.ot e n concentrations
. Breyention of RAGEQT 3R MIETONBEFH ?g@ﬁs@ smal | dense
LDL chol esterol particles 15 - high ApoB | i poprotein
concentrations 4. Various other conditions which my
Dyslipaieotinatead theirlseqhelaemwbcasi ¢orsgiagnplepathesostiemsis, coronary

sl e A o

? \}vﬁichad?'é cHaRSlized biﬁ bae d?'rﬁé’r@ GTHRE FeNickwing? ha&bks:
re such as, for exanple (but not restricted

-t hbtgdat pjysm{adhglwem@e capegriratioas, highgrastprendial plasma triglyceride
erte S|tve heart di sease or cardi onyopathy 25 5.
FE B Scondi tions in which inflammtory
rew HONScld8stefM Woviedntratigiger oscl erosi s such as, for
exanpl e (but not restricted thereto), coronary
-scloay HePA lipeprefgimepnaegitiddiopeéct ori s or myocar di al

L nf’uﬁfhcubf'&ho%ts{e%lsconcentratlons

small dense LDL cholegterol particles

high ApoB lipoprotein concentrations

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

- 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 involved:

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

- vascular restenosis or reocclusion

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

- asthma

- lupus erythematosus (LE) or inflammatory rheumatic disorders such as, for
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- vascul ar restenosis or reocclusion - chronic
i nfl ammat ory bowel di seases such as, for exanple,

wanralsr2s9gi sease 30 and ulcerative colitis - aeTmER005/009269

| upus erythematosus (LE) or inflammtory rheumatic

di sorders such as, for WO 209 /029699

PCT/ EP2005/ 009269 12 exanpl®, rheumatoid arthritis -
other inflammatory states 6. Di sorders of cell cycle
or cell differentiation processes: 5 - adipose cell
Lm@mple Wh%&ﬁ@@@@ﬁ&l nomas such as, for exanple,

tunors and neopl asns such as, for
@ﬁ%ﬁé‘?'%ﬁﬁﬁa gét ricted thereto), carcinomas of
the gastr oi ntestlnal tract, of the liver, of the
biliary tract and of the pancreas, endocri ne tunors,

6. Qla@@aﬁ%ﬁﬁgelbpyqlﬂ@r|C@Hesffereﬂtlatw@ RIOGRESAS and t he 10
_uré(ﬂ A Eéﬁ‘ﬁ{mo%f the genital tract, prostate
e

carc Nomas C - acute and chronic nyel oproliferative
di Imﬂ@tossa:acblhqmrahmmab as; fcareg«amgﬂe,elmcrsa?corﬁals
d| rders odegeneratiyve

i tumgrs @é\ gRing such gsd%oi%%%&rgiee ﬁ;ug rmt Lestdgted thereto),

mJ(':éHc o%a?s%ﬁh@%ja%tronﬁééﬁﬂeﬂ'%%&t Sf S BASCof the blhary tract and of the

adr enol eukodyst rophy (ALD) - adrenonyel oneur opat hy
20pancreas,hdoacine| tamony; elaspino mas-of e \ungss ot thet kidneys and the

l h b di
o SRt qrafie St iRt R foBER A b ) -
-SuRagEtaRdSEHreRRSThdlopailitstagnd aldordsrs and lymphomas

angiogenesis

7. CNS disorders, neurodegenerative disorders and/or demyelinating disorders:

Alzheimer's disease

multiple sclerosis

Parkinson’s disease

adrenoleukodystrophy (ALD)
adrenomyeloneuropathy

AIDS-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 encephalomyelitis (ADEM)
acute viral encephalitis

acute transverse myelitis

spinal cord and brain trauma

Charot-Marie-Tooth disease



25 - Q@uillian-Barre syndronme - tropical spastic

paraparesis - acute di ssem nated encephal onyelitis
wWOADIKEMRI699 acute viral encephalitis - acute tr ROSAEELESE/009269

nyelitis 30 - spinal cord and brain trauma -

Char ot - Mari e- Toot h di sease V@§2006/029699

PCT/ EP2005/ 009269 13 8. Skin di sorders and/ or

di sorders of wound healing processes: -

eryt hemat o- squanmpus der mat oses such as, for exanple,
8. Hidpdispsders anddendisQidesspf woungihealing |IBreceHsest der s and

y : el ) .
AR R b bR Bl bbb,
-f csicrexwuiphds seborrheic dermatitis or photodermatitis

- keratjtis and keratoses, such as, for exanple
- BBPF Rindisairsroead deRBRIdeUIcA HoadGas WIEh af modulated by
5 keppp@si s, photo-induced keratoses or keratosis

follicularis 10 - keloids and kel oid prophylaxis -
-Wegtzemasahddiengpdssmilid onat a or condyl omat a acumni nat a

- human. papillo viral (HP i.nf.ections.such as, for...
- ex R e o BT P ORI FRALIS o Suih gy Ratiis
- OkerakaeBhe kefBbses sUch 68Norakamipne, seberken] kRratosts, senile
papul ar dermat oses such as, for exanple, Lichen planus

- karatpsesneectinie ikeratasis, phvtodrdugsdkensiesas erdigratosis follicularis

' T-cell | h -
| PR A PR eR e Fumor s such s, fort e
-ex@aRk sinckelirf estedyi@matepi caidyidmaeadundidata chi | bl ai ns

- human papilloma viral (HPV) infections such as, for example, venereal

1

[an)

papillomata, viral warts such as, for example, molluscum contagiosum,
leukoplakia
15 - papular dermatoses such as, for example, Lichen planus
- skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas .
- localized benign epidermal tumors such as, for example, keratoderma,
epidermal naevi
20 - chilblains

- wound healing

9. 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
| example, rheumatoid arthritis

- vasculitis
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- wound healing 9. Oher disorders - high bl ood
pressure 25 - pancreatitis - syndronme X - polycystic
woveeaney2s9ndr ome (PCOS) - asthma - osteoart hri PCS/EB2005/009269
| upus erythematosus (LE) or inflammtory rheumatic
di sorders such as, for exan‘gl e, rheumatoid arthritis
- vasculitis W 2006/ 029699 éT/ EP2005/ 009269 14 -
wasting (cachexia) - gout - ischem al/reperfusion
syndrone - acute respiratory distress syndrome (ARDS)
-5 Washing (achsxia) The anount of a conpound of fornula |
_hegessary to achi eve the desired biological effect
degends on a nunber of factors, for exanple the
-spiechémia/rapgriusich syrafeme t he 10 i ntended use, the

node of adm nistration and th Lai cal condition of

-t h@CLﬁﬁtr%Pl'f’?‘to‘TSh@'Sﬁ'@%? pyndfome Fpsﬁégﬂeral ly in the range

fromO0.001 ng to 100 ng (typically fromO0.01 ng to 50

ng) per day and per kil ogram of bodywei ght, for
Forrautatpores 0. 1- 10 ng/ kg/ day. An intravenous dose nay be,

for exanple, in the range fromO0.001 ng to 1.0 ny/Kkg,

which can suitably be adm nistered as infusion of 10

The Bhduht B @ dimp&iind b REMAM Pistdiebnlf dthigle theStédin Isiological
i nfusion solutions for these purposes may contain, for

effeetxiapends dr @ mumber of facters formyanglpitaspgcific sampaygdidiosen, the
el W6 o g RF Y AREPRT pf tent The
dailyT8&Se isagansrasy frothel rahgetfiionms.001 mg to 100 mg (typically from 0.01 mg to
50 mg) per day and per kilogram of bodyweight, for example 0.1-10 mg/kg/day. An
intravenous dose may be, for example, in the range from 0.001 mg to 1.0 mg/kg, which
can suitably be administered as infusion of 10 ng to 100 ng per kilogram and per
minute. Suitable infusion solutions for these purposes may contain, for example, from
0.1 ng to 10 mg, typically from 1 ng to 10 mg, per milliliter. Single doses may 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,hcapsules or tablets, méy contain, for
example, from 0.05 to 1000 mg, typically from 0.5 to 600 mg. For the therapy of the
abovementioned conditions, the compounds of formula | may be used as the
compound itself, but they are preferably in the form of a pharmaceutical composition

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

itis compatible with the other ingredients of the composition and is not harmful for the

25

30

patient’s health. The carrier may be a solid or a liquid or both and is preferably
formulated with the compound as a single dose, for example Aas a tablet, which may
contain from 0.05% to 95%‘ by weight of the active ingredient. Other pharmaceutically
active substances may likewise be present, including other compounds of formula 1.
The pharmaceutical compositions of the invention can be produced by one of the
known pharmaceutical methods, which essentially consist of mixing the ingredients

with pharmacologically acceptable carriers and/or excipients.



10

15

20

25

30

may contain, for exanple, from1l ng to 100 ng, and

si ngl e-dose formul ati ons which can be adm ni stered
wonedelog9esgsuch as, for exanpl e, capsul es or tabPeraP20v8409269

contain, for 20 exanple, fromO0.05 to 1000 ng,

typically from0.5 to 600 ng.,-.For the therapy of the

abovenenti oned conditions, the conpounds of fornula I

may be used as the conpound itself, but they are

preferably in the formof a phar maceut i cal conposi ti
Phamnaceuiisaheerspesibipas b '@Venma'@amoﬁérsuﬁﬁgle foppral, r90t3| topical,

per RSB o p- BBy ERapd hubsancous
intragqusesr] intiadental or intravéeoud) laidnﬁlmstrahenzatmm@eme raost suitable
Moy AT IpIREPASIPEABITHaRGR BAL e bl Gang soverty of
the <§d idh %%@tre%%&%/g@ BR}Ge ﬂ%tu?eto@l?rlle,e&@m‘ﬁﬁhﬁa dF¥rmula | used in

arn from 95% by wei ght of 'the active
each ngseec@cmted farhaatipha and coatadcsibwyrelemsei foemslationamdsssbelong

it e e B o, PRt s B0 £ QOB Bl e
re&étﬁﬁ%wngl'éti%% Q@lté’él@%‘éﬁ%@yeéi’é’cénpfo Gagrisfuik& edmprise cellulose
arnmaceut i cal net hods essential ly consi st

of
acetataph@mata’te, polyviyl 2catate phithalaim yeEeopsepyiaetiylcellulose phthalate

and B BR )68 b siF a8V BbiofalE Mol TaetiBetieB e ot
the invention are those suitable for oral, rectal

topical, peroral (for, exarrpl e subl i ngual ) an
Suitpbleqrhasmaceyiieal RsgRATRtiens iprebAdBIstrat g mmkeclm the form of

t
sopl il FHEE Ul 85 R 2E12 5bsfi 4514314 Rl EEbr o
eacle @€ Whidhdéoritdined defised amduné ohtiieucampouhd ef/ farimuja bfas'ﬁpowders or
t he condltl on to be treated and on the nature

Gy GEPHOT BF SHFRENS LB AUeS O s gk diguid)r as an oi-
in-w r'Bf"v?étleP oﬁ% LﬂQ Eeﬁhééélé\brh b&ifisRs hdyTalsadIteids Abatoned, be
el ong

r amewor k the 1 nventi on.
pregared élyerw&sursabtp pbarmar;eaxtllcaL maﬂ'd)dgwbmh includes @-step in which the

TR e
mgrﬁ@% )b rﬂtlﬁoﬂﬁrﬁé&a‘l‘ﬁe compositions are generally produced by

r oXypr opy thylcellul ose phthalate 10 ‘and anionic
umfpmm and rmrmgermdwanwng:ofat@ecacéma ingrediant w@muwﬁaﬁr@l/or finely

i L O ARG BEFE B 4283 BBl T, o el

a taﬁlé‘f: BaAbe 6r@fju§é@ﬂ$p|c©mp?é§§ih?©$mcﬂém@€ﬁ powaar:bagmules of the:
ablets or tablets each whi ch contain a defined

COfTEWlUOdt where RePERgERWEh shergrmareadditigaal jagresients, Compressed
tablets can be produced by tableting the compound in free-flowing form such as, for

example, a powder or granules, where appropriate mixed with a binder, glidant, inert
diluent and/or one (or more) surface-active/dispersing agent(s) in a suitable machine.
Molded tablets can be produced by molding the compound, which is in powder form
and is moistened with an inert liquid diluent, in a suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration

comprise suckable tablets which contain a compound of formula | with a flavoring,
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15 granul es, as solution or suspension in an agueous
or nonaqueous liquid; or as an oil- in-water or
woavmre29a oi | enmul si on. These conpositions mayPCa&EP2005/009269

al ready nentioned, be prepared by any suitable

phar maceuti cal met hod whi ch |§cludes a step in which

the active ingredient and t carrier (which may

consi st of one or nore additional ingredients) are

brought into contact. The conpositions are genera
normpallycussesegnd gonuarabie a1 Kagasantbgendpastillas,wingh éaonmf@e the

com BB APHAFL50E LA B Reld SRS o 0k At

necessary. Thus, for exanple, a tablet can be
produced by co ressi E%Hor nol di ng r
Phagpagritical edmpagl 'OB%ﬁH af OWI%T@Q’E%E\O@‘@'BM'%H%U% €9MBefize

prefé’rrabw)ét‘éri d%!bc ggféaﬁre?ﬁg{t%%‘?ﬁ on%&%c?éﬁ@qﬁnHieﬁﬁlvﬂiiéh are

eting the co
preférrabiay iéb’mmmguth dhmbklmhofa;he intendad remarqmlt el heseppreparatens are

pref@)r;ra;’f:gEyg1 mnm%?qrdeingrrép ﬁi[lsllg:éy g,?éi%ibrst%élpg)may also take place by
subGHAh &GS, At géﬂiléﬂoﬁf iﬁirﬁeeﬁfﬁﬁlﬂﬁfe‘aioh NTiRese rte%}élr&tions can

machi ne.’ | ets can be produced by mol di ng
prefdaria@l)cberpmdw;ede mingthmcwmend mil’nmva@m@ndsnaklng the resulting

d I t
soiffgh 210 2o slofhut B ook Pkl BllotRihos i P LAt for
gendrdlly @Bh&ir BonPeMooa % (HUkkighgurihke @siverdoppRindn
conpri se suckabl e tabl ets which contain a conpound of

formula | with a flavorlng, WO 2006/ 029699

Phafjideeuicar amhoshne SELARRTRL bR dRARR AR Y LRERl in the

formreMgiaglacidse %p@ﬁbtne@%%t&m los pgmmdmmigg wasnepound of
Or sucrose um ar abi c Phar maceuti cal

the fosmplist with @@eﬁ.rﬂg@i VeNtipaRlsRig CarieIgnia ex@mple gacoa butter,

steril e agqueous preparations of
and%ﬂﬂ‘gi{rgstﬁege&flﬁﬁgmﬁu}‘e which are preferably

i sotonic with the blood of the intended reci pi ent,

These ara ns ar pref rabl adm .
PhalTasaH RS BOmpOS TR GUGALIBAY o D &6 praferably in the
fornpbia&ﬁtrﬁént 2 L 1BRGRYSaste S réVUéébe@Iroeril U"atrﬁéi%%ﬁi%h can be used

I nj ecti on. ese preparati ns can preferably
are pekndlatlﬂd lapolin moigethyienecgiymlm dalwitdis and @Dmdammia @fgwo or more
the r | ting utlon st eanlgypsotoic

of P sBSlAijcesy hF EchutinsrupBhE asmerny pRSERT noa EbhCentration of
fronf@ R 4o Wighﬂoiﬂh@rad?néosinqbr'éqrmbaxdmpMomfo 516 2%.

active conpoun Phar maceuti cal conpositions suitable
for rectal admnistration are preferably in the

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



form of single-dose suppositories. These can be

produced by m xi ng a conpound of 15 the fornmula I wth
woneoeoroaywr e conventional solid carriers, for egampk@®s/009269

cocoa butter, and shaping the resulting m xture.

Phar maceuti cal conpositions ﬁyitable for topical use

on the skin are preferably in"the form of ointnent,

cream |lotion, paste, spray, aerosol or oil. Carriers

whi ch can be used 20 are petrolatum_ |anolin

The pompeungis e theyfojrwias| arel dishirguished by davarable effects pnimgtabolic

. 0 .
disoflert i bgldERIy R AR a3 BE mitabPRs g Bprydyfar they
lowet #ie Biglysdiriglatievdl drittaccstiedid forthe begvertionmdre freamdhtof type I

to 2% Transdernmal adm nistration s al so possible.
diabeiesran ateriesaleresisngd thedyersgi Ste&ls'?LaGf &er%‘-

5 transdernmal uses can be in the formof single plasters
which are suitable for long-term close contact with
Conibiiaatiohsanith ©ther deditamestsh pl asters suitably
contain the active ingredient in an aqueous sol ution
whi ch is buffered where appropriate, dissolved and/or

The SbERRILFEL df th&mvartss g&ﬁ b adthmRfEf&RralbAe Q)_rm‘i’b%ﬁ%{inalﬁﬁ(g with one

sul tabl e active i ngredient concentration is abou
or moee 85thermheirmaablogically actiysubstapoes whicky havafar example,

o fvofBT8 bl R B G FALe AR Bt
ther&QBIS I ERaAplcE AT sB¥RME@Ecamenidaicmaceut i cal Research,
2(6): 318 (1986). WO 2006/ 029699 PCT/ EP2005/ 009269 17

TThenedisaroents svhieh iaverrdead phicoser antifiabelitgui shed by

Zhonap e e R o AR B R L IR BE: cnort sm v

Fashiighbrsscldrotic meaierménte, tri gl yceride | evel and are
suitable for the prevention and treatnent of type I
15 44 apiéekesitygeAi%.eri oscl erosis and the di verse sequal ae

%ggﬁﬁﬂ¥lgg’lﬁb¥8&ﬁé&%iiﬂﬁl%d‘ﬂéﬁtg ot her nedi canents The

npoun e 1 nventiton can be adm ni stered al one
& activecinghedientsdor thiet treatmeent of nmadigaahtituniens

har nacol ogi.cal Ly acti ye substances which have, for
exafi é‘?m?gt"¥ ﬁ%‘é\'ﬁgé‘acﬁ??@ct s on metabolic
Ii 5t Fed ' tindrit S HRIH bivodresdabed
?hé?@ﬁ?ﬁ e@%ﬁéﬁ%{}?&guch rredi@g{arreﬁt ssiﬁ'are 1.
20  9redcihaningrediahisdhr theviceathierd of Yeaddeiyreaand di abet i cs,
10.active ingredients for the treatment and/or prevention of complications caused

by diabetes or associated with diabetes.

They can be combined with the compounds of the invention of the formula | in

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:

Antidiabetics
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2. active ingredients for the treatnent of
dysli pidem as, 3. antiatherosclerotic nedicanents, 15

wWa 20@mdobesi ty agents, 5. antiinflammtory acPCYAEP2005/009269
i ngredients 6. active ingredients for the treatnent of
mal i gnant tunors .oantit hrzg‘ootl c active ingredients
8. active ingredi ents for the treatnent of high bl ood
pressure 20 9. active ingredients for the treatnent
of heart failure and 10. active ingredients for the
treatment and/or prevention of conplications caused

: [ [ i

Swta?%g,%pﬂ@?b%ﬁ?ﬁEfﬁéﬁg@sggﬁghé&érﬁp@ lﬁtﬁﬁ%m I[E)Lﬁé!og)ﬂ Qﬁapterm or

in thé USRI IDActioriaty o2 DS bind Llnht@rnétwnadi Dsyg &Nagnes,idS Pharmacopeia
venent 1n the effect nistrati on of t

Rookiila 9801 ficiab el Bk NGRS euip pgue s ueh as, for
exarﬁéles Eg%&?ﬁg%j Wvﬂhffér{t?% 08&3 (gﬂ@r h%hﬁ ggw%ﬂ@%f%gﬁg Msulins (see

use EZ'MBG?D @Lleeil:lﬁptc)f rﬁédulatﬁr‘ls “e dewrlbdd NSO @r1¢04 146 or else, for
present in one pharnaceutica pa ation Exanpl es
exarppliec thapeydiselofeein Wi §34188 /1 &8@?'&@\’%\0 ™
2006/ 029699 PCT/ EP2005/ 009269 18 Sui t abl e
anti di abetics are disclosed for exanple in the Rote
The brallyeefdiflite rwbaglyeerrﬂ.dao’uive iingredienﬂs3ﬁ>cIDde1 prefienaplyosulfonylureas,
. USAN and * rnatl opal B{ . Nanes S .Phar.macope
biguppidesi Meg 'tz@ ¢S, RFRAIFABS ‘?Sncﬁ‘“tﬂfé’"ﬂinledfq{ke&r 9"1’@3&‘?8‘39
mhlB t'?)?é" @cé&ﬁfrl é{ﬁtabﬁﬁﬁstss@_m-q Ong%ts5DPP3I'Winﬂib|ﬂe@§‘tp€ﬁé§§|um

ant us”com ra(r), and other
charirmbpanerm:gmmasulfonexz\(ma@ thgseadlnglgp:ﬁg@g) W@9%/26265 and

‘WO g@g@%%ﬁmms 5L§r%gélsée?s§ gﬂgglgérg a?gggaer\{%'r% 8@%@%9% tla? stimulation

of gllieyRediilisiand/Br gllieegenalysiy, robafitbrscofivese/gstaks, compounds

active ingredients’include preferabl y, sul fo@yl ureas

whichoalisir dipichmeéaholisayand igaddesa Carngr Hybiei kipaddp position,
t hi azol i di.n |
comh 8RBTS0l ARG CRFEbALBroY diBoe
ingré@ibA®SWNiEh b anthé ATFedependantipotsssitiarchaxaspbkthet beta eells.
di scl osed in WD 97/ 26265 and
In one embodiment of the invention, the compounds of the formula | are administered

in combination with insulin.

In one embodiment of the invention, the compounds of the formula | are administered
in combination with substances which influence hépatic glucose production such as,
for example, glycogen phosphorylase inhibitors (see: WO 01/94300, WO 02/096864,
WO 03/084923, WO 03/084922, WO 03/104188)

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

glimepiride.

In one embodiment, the compounds of the formula | are administered in combination
with an active ingredient which acts on the ATP-dependent potassium channel of the
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WD 99/03861, insulin sensitizers, inhibitors of |iver
enzynes involved in the stinmulation of
wahowoneogenesi s and/ or gl ycogenol ysi s, nodul aPorT&P2§05/009269
gl ucose uptake, conpounds 15 which alter lipid
met abolismand |lead to a chaqge in the blood lipid
conposi tion, conpounds whi ch ' feduce food intake, PPAR
and PXR nodul ators and active ingredients which act
on the ATP-dependent potassium channel of the beta, .
betagells ssudmasier exarpaientelbuia@migdacolinensiamigs, glipigide, giimepiride or
re ac&gaounds of the fornula | are admnistered 20 in
pag Pnation with insulin. In one enbodi ment of the
i nvention, the conmpounds of the formula I are
adm nistered in conbination with substapces [

whi ch .
In oneremberiFaenie fia FempPRds BT Hiedaratiadrare agministeredjp combination

: e r inhibitors (see: WO

with &8 a e 4 G By R Re el D053 v

In a AA{HB 490 diNBn0.3ha @éhgR)unds ofrilee forbuuda nene adriistered in
conpounds of the fornmula |I .are adm ni ster.ed, in

COMPERRHPR XY} m%q‘ﬁﬁ‘d& Lok FhfPLPEMRIG: FPRAEINKS:  oxanpl e,
t ol butam de, glibenclam de, glipizide or glinepiride.
30 In one enbodinent, the cor?aounds of the formulal =

In orse emixdaimenst, theedoinpoundd ohtite formulg k areaadrinistered in combination

.. 1 nhgredi.ent which acts_.on the ATP- ent [ .
with eniazeli SRl st dposttBe ot RSN PlosBgedhe ¢ Maitazone or
the &%go@ﬁdd §isclo¥68 imwy Ofgm4 roemet Br. Reddyts Resdgrch Foundation, in
gl ibencl am de, glipizide, glinepiride or repaglinide.
partipulaas@e[[%(@«f&drrgﬂfq-&m@twwma@wﬂaaqh@ymth%@phe%ylknethyll-2,4—
admnistered in conbination 5 with a biguanide such
th'a%cg',g}qeéﬁé%?anpl e, metformn. In a further enbodi nent,
the conpounds of the fornula | are adm nistered in

conmbination with a nmeglitinide such as, for  exanple, N
In ope gathadimgat, the, ComMPOERES @F mgh{%,myukl G Rmiersd infombination
wit 0B 415 SO0, 5 gty s 190 Wiotorast.
WO9D/BJFRI7 8 AADEY/67 239 JMQGHZ 62200 Wt 023864 1H00M133/040174, in particular

P gﬁbiﬁﬁggﬁgﬂty r -%éfif&/l}-g%)g)?&-p%rn’tan%enq%n?urﬁ %%Fo?{d%g, P-31/98, LAF237

(1—[é—ﬁ-hﬂ%ﬁg@(ﬁﬁ%@ﬁmﬁ?{@?rﬁ[r@é&é’cwﬁlyr%i@h?e-ﬂl{S')‘%é%drﬁ'ﬁ‘ilé]?TBQZ1 (28,
48)-4-fluoro-1-[[(2-hydroxy-1,1-dimethylethyl)amino]-acetyl]pyrrolidine-2-carbonitrile

monobenzenesulfonate).

In one embodiment of the invention, the compounds of the formula | are administered
in combination with a PPARgamma agonist such as, for example, rosiglitazone,

pioglitazone.

in one erﬁbodiment, the compounds of the formula | are administered in combination
with compounds with an inhibitory effect on SGLT-1 and/or 2, as disclosed directly or
indirectly for example in WO 2004/007517, WO 2004/052902, and WO 2004/052903.

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

with an a-glucosidase inhibitor such as, for example, miglitol or acarbose.
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15

t hi azol i di nedi one. 15 In one enbodi nent, the conpounds
of the fornula | are adm nistered in conbination wth
wa 20BRR3%99 nhi bi t or as descri bed, for exanple, PAT/EP2005/009269

W98/ 19998, W99/61431, W99/67278, W99/ 67279,

W01/ 72290, WD 02/ 38541, V@O§¢040174, in particular P

93/01 (1 -cyclopentyl-3-nmethyl-1 -oxo-2-pentanamoni um

chloride), P-31/98, LAF237 (1 -[2-[3-hydroxyadamant-1

-yl am no) acetyl ] pyrrolidine-2-(S)-carbonitrile), TS021

((2S, 20
In on‘és%r'nﬁ G0 Mrﬁé d%@%t%e]fofrﬁgl'aﬁrﬂﬂo‘?ﬁlméltér%@lﬁ%nﬂ)matlon

ceyfyrroll i ne- oni t
with moreliea enes:ﬁrtrﬁe)aﬁrementmnedleoembuddmg ¥ carhbination with a

i nventi o of the fornpula . ,
SulfoRg IR S0 Be TR SH RAYIONRa,Ach G BEA By SRR oIS Ang metformin,
msuifﬁr‘éﬁd %Ssulfoﬁglu?é‘émﬁélﬂm AR hiEtior@f MesulinZdh Pireglithzé@éNAsulin and

n one enbodi nent, the conpounds of the fornula | are

lovastdtinnétst ered in conbination wth conpounds with an

inhibitory effect on SGT-1 and/or 2, as discl osed

directly or indirectly for exanple in W 2004/ 007517,
Lipid¥oddRA$@52902, and WO 2004/ 052903. 30 In one

enbodi nent, the conpounds of the fornula | are

adm ni st er ed in conmbination wth an a-gl ucosi dase

i nhi bi f e 1l r o
m o BBk LR KPR Bea G A e i minsored
in copibiagiioRwith ahidM®OPAradsciabe tiftdbitarsudhead loaastatin, fluvastatin,
adm ni stered in conbination wth nore than one of the
pravasigtionsimvastaitn. asRin disvagiain, atoryasigih APPSRt a
sul fonylurea and netformn, a sulfonylurea and
acar bose, repaglinide and rretform n, 5insulin and a
In ombﬁmxmyiimenetaof thesmuemloanmmmmpolmmdﬁ of hheu‘brmularidare administered

i oA S ol SRR RT R R TS BeorkT bl ys 245,744,
us @99@%‘@‘7(’%1336 i d0EPIbesS 7ABEERLBYY FEpred  in

mbination Wi th an HM3CoA reductase i nhi bitor such as
I ovast atin, fluvastatin, pravastatin, sinmvastatin,

i ob BB LA R Ao AR e itr

20

25

30

in ccfrﬁblﬁﬁh@n KM‘LW:—? gé@lméﬂcsﬁl%r &6ld aliBofbent elbh ast fopexahrigle 2
| e acid reabsorption inhibitor (see, for exanple, US -
chole$wd$nm$4colesevelam

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

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

in combination with an LDL receptor inducer (see, for example, US 6,342,512).

In one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.)
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Us 6, 221,897, US 6,277,831, EP 0683 773, EP 0683 774).
I n one enbodi nent of the invention, the conpounds of
woheosfoasal a | are admi nistered in conbi nati ORCWEPE008/009269

pol yneric bile acid adsorbent such as, for exanple, 20

chol estyram ne, col esevel am Ln one enbodi nent of the

i nvention, the conpounds of ? e formula | are

adm nistered in conbination with a cholestero

absorption inhibitor as described for exanple in WO
Caropas0is &7 capb-eantiniidoeroduchieds NetringyaabjukiiopeSpesialfigs & Food

3 s | t . .

inor SR Huskled g B! feoe iankRARRUIAR, Cmb{fion with
Cardne®ep i9posdisiede bnegrepalfaionerdiypdepartds &drdmistietioh. oflddmpounds

one enbodi nent, the conpounds of the formula | are
of thedeinniille | @nddCanemax@i Garconaax® ganup this sanreetipragleatbs

s 079 R BB Sl S550pCly I ot o

mueBli ey ation for treatnment of hyperchol esterol em a,
ADVANCES | N THERAPY (2001 Sep-Cct), 18(5), 230-6.) WO
2006/ 029699 PCT/ EP2005/ 009269 21 Caronaex i's a

 oRZEERFHHTLE Y B8 NS B ST IR g Wb comistrs:
in corlasiabidn withBPARaMKiaiagonst.n) ). Combi nation with

Caromax(r) is possible in one preparation or by
separate adm nistration of conmpounds of the fornmula I

In orgé;g@gggﬁﬂé‘ﬁ‘t(éf)the Cﬁﬂ[e‘?]%ﬁ,(fﬁe &ﬁﬂg@lﬂ;%%&éﬁh%%ﬂﬁ&lbi |te APRnistered

mnistered in the form products such
in comsbintion eithrgpfierate sudiake; fpr pxeoypie, Senofibraies gemflimozil, clofibrate,
I.n one enbodi nent of the invention, the conpounds of
bezaffpgateor rul a | are adnministered in combination with a
PPARal pha agonist. 10 In one enbodi nent of the
i nvention, the conpounds of the fornula | are o
In oreel eimbioglineericof the invertionatheocompeunds of thedeemegladrarggdministered

. _for. exanple, .fenofibrate.. nfibrozil, clofibrate,
in C%BB'QPﬁ‘B’FQ&'@“' @'W%afﬁ'ﬁ’eoreqmgﬁi nment of the invention,
t he conpounds of the fornmula | are adm ni stered

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

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

in combination with an ACAT inhibitor.

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

in combination with an MTP inhibitor such as, for example, implitapide.

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

in combination with an antioxidant.

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

in combination with a lipoprotein lipase inhibitor.



in conbination with nicotinic acid or niacin. |In one

enbodi nent of the invention, the conpounds of the
woaomwkesod are adm ni stered in conbinati on w POTEPLRTB09269

inhibitor, e.g. CP- 529, 414 (torcetrapib). 20 In one

enbodi nent of the invention, ,4he conmpounds of the

formula | are admnistered in conbination with an

ACAT inhibitor. In one enbodi nent of the invention,

t he conpounds of the forpula | are adnistere 25 in .
In or@oﬂmbﬁg]t?n@'ﬁ afithe inventipp, ﬁhﬁrﬁ%nwn%ﬁhs;?rmw?q aré administered
Y . j j i I di rent of the
in coffifRc AR ATE ifatel P RNRIRPCT TN DT G
adm nistered in conbination with an anti oxi dant. 30
I n one enbodi nt of the invention

d fo ..
In one@mPeRITIFH O (66 dMVRINPH; HecraBPOSTHSohBr QTR Lare fdinistered
5 in ccpARESA B o 58RI Eng ST e I et of the

i nvention, the conmpounds of the fornmula |I are
adm ni st er ed

i o rBeE PR b S BT e ST o B (Bl b efnisterec
in corRBRaHES SvitBfa fiftehrofina)) antagyrstadmi ni stered 5 in
conbination wth a squal ene synthetase inhibitor. In

one enbodi nent of the invention, the conpounds of the
formula | .are adm nistered in conmbination with a

10 Antiohesity e (a) ant agoni st. 10 Antiobesity agents In
one enbodi ment of the invention, the conpounds of the

formula | are admnistered in co |n]@ﬁ"i§otn vviithla -
In one prrhedimanieiithe IRYRIIoRs the %Qme%rrn\% g the foratile | areadministered
e FRPBRR 8 ot it S8En a8, h R

enbodi nent, the further active ingredient is
sibutramne., In_a further . enbqdi pen t he .compounds .of .

15 In ong\8MASEMIPEL G EtheTACHYS IR B S EUHET RECT G ramine.
CART nodul ators (see "Cocai ne-anphet am ne-regul at ed
transcript influences energy netabolism anxiety and

In agether embaxirgnty the furthier @ctive igredieniis sibutramine. M :

Hor mone and Met abolic Research (2001), 33(9),
554-558), NPY antagoni sts,

In a further embodiment, the compounds of the formula | are administered in

20 combination with CART modulators (see "Cocaine-amphetamine-regulated transcript
influences energy metabolism, anxiety and gastric emptying in mice" Asakawa, A, et
al., M.: Hormone and Metabolic Research (2001), 33(9), 554-558), NPY antagonists,
e.g. naphthalene-1-sulifonic acid {4-[(4-aminoquinazolin-2-ylamino)methyl]-
cyclohexylmethyl}amide hydrochloride (CGP 71683A)), MC4 agonists (e.g. 1-amino-

25 1,2,3,4-tetrahydronaphthaléne-Z-carboxyIic-acid [2-(3a-benzyl-2-methyl-3-oxo-
2,3,3a,4,6,7-hexahydropyrazolo[4,3-c]pyridin-5-yl)-1 -(4-ch|orophe-nyl)-z-oxoethyl]-
amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin-4-ylurea hydrochloride (SB-334867-A)), H3 agonists (3-cyclohexyl-1-
(4,4-dimethyl-1,4,8,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid salt

30 (WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2-methyl-9-(2,4,6-
trimethylphenyl)-9H-1,3,9-triazafluoren-4-ylldipropylamine (WO 00/66585)), CRF BP

antagonists (e.g. urocortin), urocortin agonists, 83 agonists (e.g. 1-(4-chloro-3-
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e. g. naphthal ene-1-sul fonic acid

{4-[ (4-am noqui nazol i n- 2-yl am no) net hyl ]
woyaleghewy| net hyl } am de hydrochl oride (CGP 7168BHMEP2005/009269

MZ4 agonists (e.g. 1l-am no- 25

1, 2, 3, 4-tetrahydronapht hal eng,2- carboxylic- acid

[2 (3a benzyl - 2- et hyl - 3- oxo-

2,3,3a,4,6,7- hexahydropyrazolo[4 3-c]pyridin-5-yl)-1-(

metéﬁr%guﬁgoﬁg%%wpgggylig% % C; dlmeraTth £1 H(ir\{g%lo(al-é/l%%?e%%gllémino -ethanol

hydrF;FI(IIéfIHEt o Wﬁ?yﬁp%%éﬁ ydrcc},t% stlmulatlng hormone) agonists,
CCK- s&gmﬁmeg) )[2 [%ﬂ@MOﬂ&-d(meWVM -542-cyclohexyl-

ey L b £ B AR DI SRERE e R RGYKle D ais

(WO@@@QQQ})SBér(ot&ﬁF rémstage rhrﬁbiﬂz‘oréf(e@ dexfenfluramine), mixed
seroteninengis/ant eeyadreperdic GompoKNds & Dub@ RO 1A4%i %Hamgoansts e.g.

oLV e BAIINEE e pomoosi

agodisfs? galdni antag Iéﬁis%@@fb%iﬂﬁaﬁn&@' g&?ﬁ@ﬁhﬂ@é@% haﬁnone) growth
net hanesul fonyl meth 2,3-dinmeth

henyl
horrpneriRipasing| ceRyn Qs grﬁnﬂy @Whlhﬁ%ﬂIIswepblémla@m&lcemmoyl)-

s R4 gl aTEENIE 54 Lt R PHAEPTD 0Yogeos). T

agohigBt (B@Eyfmmh)plé ER-0c462 884) yincoupling protein 2 or 3 modulators, leptin

et hy] )t hj azol e- I di met hyl i -1-vyl
agogs s helcd o ST b 3 T 35 hstdld e Arona

Marﬁ"\%[ %EQ&&‘ ﬁﬁH&bag_%gtlﬂtﬁagq?nﬁﬁé %s%?p&enﬂ&l’%f bhew %TIH'é@r)reatment of

sérotonin noradrenergic npoun S
0be£IQ/ @rug@oﬁmemﬁtt% (200T),426549), s8 £3-884), DA agonists (bromocrlptlne

Dop(@éﬁ’bi %q/% Of u{q%gg’golqg (gaéo\ﬂ&é@é#{bg;g%ﬁl’bﬁ\@%bgu% ors (e.g.

WOW/?‘H%%QZ))SR?R EIda‘M%o&Oérnm AGordistshuman growt h

hor gr om h or none- I easl ng conpounds
(6- benzyl oxy-1-(2-dili sopropyl am noet hyI car bam)yl ) 10

3, 4-di hydr H o I n .
in oné eribadlimed g fedbustliamoten NS aFTve NebiRghis leptn.
(see, for exanple, EP 0 462 884), uncoupling protein 2

or 3 nodulators, leptin agonists (see, for exanple,
In ohe emiatiinent, Whe fwfénenﬁuglvemreﬂ@m@ dexamphetamme amphetamlne

avsk a Arena, Marina; Gasso, Patricia. Leptin

mangcg(ﬂ Qteé%‘? ential approach to the treatment of

obeS|ty Drugs of the Future (2001), 26(9), 873-881),
agoni sts (bronocriptine, 15 Doprexin)

In one dimgnidbe icompsiungs ©f the Eym\m b@r%@@g)lstemﬂm combination
wir{ e Bt il o BLERh 1P LGS I PR Qe dtid systom.

such as} fm@rexaﬁIdlé,eACEgnﬁlditem (el.g. rammbril)).medicaments which act on the

angiotensin-renine system, calcium antagonists, beta blockers etc.

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

with medicaments having an antiinflammatory effect.

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

with medicaments which are employed for cancer therapy and cancer prevention.
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20 I n one enbodi nent, the further active ingredient is
dexanphet am ne, anphetam ne, mazi ndole or

wohaeestoevsasw ne. | n one enbodi nent, the conpoundsPOT/EPR®5/009269
formula | are admnistered in conbination wth
medi canents having effects ogythe coronary circulation
and the vascul ar system 25 such as, for exanple, ACE
inhibitors (e.g. rampril), medicanments which act on
t he angi ot ensi n-reni ne system cal ci um ant agoni sts,
beta bl ockers etc. In one enbodi nent, the conpounds of

It WIIltﬂS?aégFer&’e{téd k&t ef %ﬁéﬁb%%lh&lﬁ@ﬂh@%dn%buﬂﬁst& the invention
ments having an antiinflammatory effect. 30 In
with one oe mmrdioféine afarbmemmped cospslinds @rdeeptianglly oaeer more other

oS} SRR oS AR T i ion
Com@%%@@?@ﬁ@éﬂ§§§nRﬁﬁ#ﬁBaQOS/009269 24 It wll be

appreti ated that every suitable conbination of the
conpounds of the invention wth one or nore of the

fore oned co d ally one or nore

The G?W H%Bﬁ%PRHLP&%‘gEQ’g%F} g&tj?gfeg S ta%ces i s regarded

as falling wwthin the protection 5 conferred by the

present invention. The activity of the conmpoun S
DetorounationoHEBb VaiuaRoEPRARACRISS R8s Sl BARalpha assay

PPAR agoni sts in the cellul ar PPARal pha assay 10

Principle The potency of substances which bind to
Prindlp@n PPARal pha and activate it in an agonistic

manner is analyzed using a stably transfected HEK cel |
l'ine (HEK= human 15 enbryo ki dney) which is referred

The %38’[6!?1%&%1‘%%&%8@5 RiHCH B tbq{un"?&h PHARSphA andHRERSIt in an

net enment s, u0| erase reporter el enent
agor(ns@tehiaaﬁbﬂ%@nélymecﬂasmg anstably trysfedtpt & ik el ting (biETHhuman

emb&éﬁggu h |§ﬁ rg@%ﬁf&és%ﬁﬁg%agﬁbﬁ@ﬁ[ cell line. It contains

two g&ﬁ@ﬁ@éla%é?ﬁ‘s %R Ws@h@pbh@ﬂ@l@meﬁdeéltél\WGABdMi_uc-Zeo) and a

onstitutively expressed fusion prote

PPA%mmmmmawwemmnﬁ alphatl-rl?@)cwhllch mediates
expr@%\g@ﬁﬂ? 4 thf%raPsFéArlcQa%oPte? efe?#gﬁttoeerpe%ﬁlir{g oh %%F“Aﬁa‘d?’% ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARalpha-LBD
binds in the cell nucleus of the PPARalpha reporter cell line via the GAL4 protein
portion to the GAL4 DNA binding motifs 5"-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line. There is only weak expression

of the luciferase reporter gene in the absence of a PPARalpha ligand if fatty acid-

depleted fetal calf serum (cs-FCS) is used in the assay. PPARalpha 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 PPARalpha reporter ce!l line

The PPARalpha reporter cell line was prepared in two stages. Firstly, the luciferase

reporter element was constructed and stably transfected into HEK cells. For this
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portion to the GAL4 DNA binding notifs 5 -upstream of
the luciferase reporter elenent which is stably
wonvegesved i n the genone of the cell |ine. TheceFEP3005/009269

only weak expression of the -luciferase reporter gene

in the absence of a PPARaIthSIigand if fatty acid

depleted fetal calf serum (cS-FCS) is used in the

assay. PPARal pha |igands bind and 25 activate the

PPARal pha fusion protein and thereby stinulate the .
purp@&@rl‘é@sblaﬁln@fsqu@f the yepet trarsarigher %%9 0@@%& (fipeession #

AF2éﬁﬂéf)%é}%eclmd:m 5 uﬁé}FéEﬁﬁ of arbep- ‘Pcﬁjigeﬁ'ﬁ) F}\aﬁ’mmrﬁoﬁfoter )

l'um nescence via an appropriate substrate
(Acc€esish muvon 1376)011' hehalnFPﬁélel\/bTMprcafpo’uef seciia tomtaims a SCAAT box

and & EA clemerminprOgo St BMEAl (EERGRPENT BY A polifaerase Il

T S5 A 0 AT 058 e iy

desdriptien lof Sgirmyrosk test.afl. (Mrelegwas cloningn Sold Spriog Harbookaboratory

Presg 1o TEER R o BRI ARG b hoinn £ M15077) was
clonéd\i 858bRAste P 1d the GAe MVTVEBIE MMV Wisrassgiehcing, the luciferase
section contains a CCAAT box and a TATA el ement in

repostet eleroentesemisistingfafifiyepAL4 Dinsing pites. MMIy paemoter and luciferase
cenEeY TR DR o, ToBE RIS LT SofPf 25047060 8800k i Btr o obtai

the plasid peélMGBASHMIIREEEO. T h|§t/ectaf wab Mdnsﬁedted lmtb(HENg:ells in
Col d Spring Harbor Laborat@{% Press 989) .

aCCQf@ﬁ'bq:%Wgh @ SiFHANHTT B NYSUREh- Mc?é@l*s( prept 9&@9??')3 in molecular
blolows Vo?lpge\ijoHrPV\ﬁleyC%%%L m-@g t)hﬂwéf“ﬁﬁé'omgn%lﬁlﬁﬁ%edlum (0.5

‘'sequenci ng érase’ reporier elenen
mg/mhveastisedtoselbtiva stithibe stalle el sldrmwhimm@hopmﬁmrgﬂow basal

and | uciferase_10 8ene was recloned into a plasmd
expreasion f dhe rifRIgEF 9ENEsi st ance in order to obtain

In a%@@orﬁ’# Qf@lﬂeg@ﬁﬁ t@é‘)@%é&ﬁr&@m Gﬁ”C—ﬁAL@ﬁhﬁfanmRalpha LBD

tran into HEK cells In accordance wth
was sntaodimedt istd the/sisbisetell ¢ome descritied. f@u mlemurmsﬂ, @mbalgl the cDNA

coahBPhE3N e 05 e 1kt 3 ol R kB tncosssion
PO4\'1/‘\E€3)”3V£S Ylﬁ§ediﬁ5%ﬂhet EDRAl Re&tion c@dlrlgaf@r anﬁﬁ@abmsoﬁhm Jf e yeast

showed very | ow basal expressi on of

transaripdionffectes @@dﬂé“\cqaﬁsswr%wﬂai%@) pr\e (tWAFQIWF@I“gﬁ@d binding
doma'iJnS'oP %eqwru%gﬁ &F(A%algﬁ%?egéﬁgpa?ﬁ]ﬁ@% é?g?-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 pcDNAS3 (Invitrogen) in order to enable constitutive expression therein by the
cytomegalovirus promoter. This plasmid was linearized with a restriction endonuclease
and stably transfected into the previously described cell clone containing the luciferase
reporter element. The finished PPARalpha reporter cell line which contains a luciferase
reporter element and constitutively expresses the PPARalpha fusion protein (GR-
GAL4-human PPARalpha-LBD) was isolated by selection with zeocin (0.5 mg/ml) and
G418 (0.5 mg/ml).
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was i ntroduced into the stable cell clone described.
For this purpose, initially the cDNA coding for the
wokbmroavaal 76 ami no aci ds of the gl ucocorti coPdT/EP2005/009269
receptor (Accession # P04150) was |inked to the cDNA
section coding for am no aci 1- 147 of the yeast 20
transcription factor GAL4 (Accession # P04386). The
cDNA of the |igand-binding domain of the human
PPARal pha receptor (am no acids S167-Y468; Accession #
Assag7a949fUiRas cloned in at the 3'-end of this GR GAL4
construct. The fusion construct prepared in this way
( GR- GAL4- humanPPARal pha- LBD) was recloned into the
The Rtatyl of RPRARARAI agdrists gedptdrmirediera Bedaynadsay which is described
constitutive expression therein by the 25
beoﬁ@tonegaIOV|rus pronoter. This plasmd was |inearized
with a restriction endonucl ease and stably
transfected into the previously described cell clone
Daydontaining the luciferase reporter elenent. The

e L 0 RSB Bl BRSNS @ 10

039 qm'tr%géﬁ'fwht& iEPARad Rlieh ﬁh@sfbﬂkﬁwmgcédijlﬁbr(ﬂo%é-ﬂmtal calf

LBD) was isolated by selection with z

Seru(re HSHHGORD.Can iy RSB 10/ A69in §HRARD-Db0IoN Bgs98, 0.5 mg/mi

G41B g %ﬁ@?gogﬁﬁPQ%en§61 % %ﬁ@lnﬁéﬁ%&&ﬁ?gnﬁ}%l&%d g’#ﬁsM 488122,

Invitidtie#l) ain®l ZIaHe Lidlethmibel (8250350-D2y, MV'Eftlgdﬁli’ARaé pblalvatlon takes
reporter cel|l line is cuI |vai dto SO%iconf ence P
placenEstandaid gel culbae, batiles ¢ 3ge 592 ¢an in;a ¢ell culture

L

-oncé $RASE Ml of PBS (#r1dd60)0940 Irﬁlmggeﬂl) meatetu\mﬂ(. Alolaftrgesm solution

(#2%3,%\:{’%(5% gg‘ Ogé’(:/)wgﬁ]}r %@Pﬂrgﬁbr@ q#hg%]\/lEM described
and c;%aﬁ%q Qda| bcwﬁtéf %ﬁé?)dnu%ﬁ 16800 'Owtdéﬂﬁlrﬁlabsi)oméeﬂléeare
in stan ard culture bottles (# 353112, Becton

seedid ki escmyvell n)f a 9fewell enicratiter plateouwaamlemplasm base {3610,

Corbh 35050 o8 HE e G b B gbaear ana s

szeghqp_l with 3 mM of trypsin solution

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 fhe range from 10 uM to
100 pM. More potent compounds are tested in concentration ranges from 1 pM to

10 pM or between 100 nM and 1 pM. '

The medium of the PPARalpha reporter cell line seeded on day 1 is completeiy
removed by aspiration, and the test substances diluted in medium are immediately
added to the cells. The dilution and additibn of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 pi per
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15 (#25300-054, Invitrogen) at 37C for 2 mn, taken up

in5mM of the DVEM described and counted in a cell
woamstieyc9 Aft er dilution to 500.000 cells/m, BETARL005/009269

cells are seeded in each well of a 96 well mcrotiter

plate with a clear plastic bagse (#3610, Corning

Costar). The plates are. incubated in the cell culture

i ncubat or at 37C and 500 CO2 for 24 h. 20 Day 2

well phag B aReiealer lptsy THG DHEC saesnuen Ta ek Faoss than 0.

0 | QMEM:( en) which
% vig it Bt ohelde Céﬁé@%@i@ggﬂggg@gg@gwb onle;: Y

Eachp@dtew\aﬂ charged BB sendarhPPARajeha agadistsvhink was likewise

REAE ST N ———
assaiﬁﬁte%éh' iRdibE U@l El)fa@é ETHe &9aLHbIaY ArenAciiiatelién BANBEubator at 37°C
rom 10 pMto pM Moré potent conpounds are

andﬁ&(csﬁéltfoh%dhcentratl on ranges from1l pMto 10 pM or
bet ween 100 nM and 1 pM The nedi um of the PPARal pha
reporter cell line seeded on day 1 is conpletely 30
Day|3em)ved by aspiration, and the test substances dil uted
in dlumarelrmedlatela/ _dtgedtoth cells. The
The fRARAlehasRBORRIRAlISdreated wilb ares HeesAtpPEIPVETTom the

mcuBé{té)z,t %ﬁ%’gie @%ﬁﬁ.ﬁﬁ (';?Q%d: itted BﬁeTﬁb'@IIs\éﬁ% &E%d By pi biBetth@s30 pl of

mediumis 100
Bngl’a’tOGﬁJ( %@@QQ(fRﬁﬁ/FEE‘ﬁmgﬁo 046 26@h v@e‘ﬂ wea BGMernMO’(mer plate. After

B S i PSR MR8 Rl s are

f
e o s T o

amldrdtmeleplatmlslﬂsenfferent concentrations, in order to
denonstrate the functioning of the 5 assay in each
i ndi vi dual plate. The assay plates are incubated in an
EvaluaggRat or at 37C and 5% CO2 for 24 h. Day 3 The
PPARal pha reporter cells treated with the test
subst ances are renoved fromthe 10 incubator, and the

The &%géaﬁa’néoggﬁﬁ ﬁ]hﬁﬂor%feier draerSiliefredIifitd ¥Z|\‘ﬂ%r8§’oft Excel file. Dose-

effect plots and EC50 values 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 line (HEK= human
embryo kidney) which is referred to here as PPARdelta reporter cell line. In analogy to
the assay described for PPARalpha, the PPARdelta reporter cell line also contains two
genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARdelta fusion protein (GR-GAL4-humanPPARdelta-LBD) which mediates
expression of the luciferase 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 cell line via the GAL4 protein
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Bright 3o reagent (from Pronega) into each well of a

96 well mcrotiter plate. After incubation at room
woenpaedgre in the dark for 10 m nutes, the nPCTEPRE06/009269

plates are neasured in the |um nonmeter (Trilux from

Val | ac). The measuring tine her each well of a

mcrotiter plate is 1 sec. 15 Evaluation The raw data

fromthe lum noneter are transferred into a M crosoft

portigg e BALADRA binflaedho S hefie art O e (L5 B pa gpapE! element
wh|cﬁ9rs §fb%¢y frit€grake Hlﬁe"gﬁh%ﬁ%?bﬂﬂﬁf cdilPRSITheRs is6hiplittie expression

e pot'ency of substances which bind to hunan
of th@mmwasar@pmt@r@anean éhe abpenceoba PitfiRdelta iganthih éatty acid-

oo R4 L SR 5 01 54 8RS58k ohd s i

activate FRARPARCRItE0Sbhroei hnd itherebl stigndbtedxpressidmef the
assay described for PPARal pha, the PPARdelta reporte

luciferase repa@engens. ddw Iapﬁgraﬁwhlgréﬁeﬁqr@eg G@rebe getegted by means of
cher{EhEEA38cd FROLH 850 BLATRNL (RIRL! M GALA- Luc- Zeo) and

u3|on pr
(GR GAL4- hunanPPARdeIta LBD) which nedi ates 30
expreSS|on of the |uciferase regorter el enment

Congfagrdiod ofghe AP RAPSelig egrostaricgiiB® The stably and

constitutively expressed fusion protein
GR- GAL4- humanPPARdel ta-LBD binds in the cell nucleus
The pfoduntioRRARNe Istable E’;ﬁ’d’rFtcmltacr@Iplorﬂe'r cell iha ig haseghba a stable HEK-cell

o N SR8, e L8P E0RR8 A RO s s

alreécﬁ%é@dr?b%% SRR ih ehe QL& tcondttustion &f fHeaPP)ARalpha reporter cell
egrated 1n the genone of the cell |ine. The IS

line"olrl 3 second stapy the P eligffusion pratein éGE«s@ALépmmanPPARdelta-

(80385 sl PirBesR e Yushe MR il i dpBold. fEEOA coding for
the Nhérrﬁmaam ARl ds?ofl the @'ﬂﬂ%cbrtmﬂ)l@l’@be@tacﬁw(c«:ééﬁoh H#eP04150)

ARdel ta fusion protein and thereby sti
was dmbe@é@, thancBNA sretion geding E%@rm'@@cﬁqctsf 1-Jér ot thpyeast transcription

factc%r@ﬁ[_ﬁ égﬁégeeéfé{déﬁ] ge#’(fﬁé; g“‘ﬂﬁ’e EBNAPSf ﬁ%ﬁ%@% H%ﬁn@‘?ﬁirﬁalﬂfof the
hum@arePARdElte rﬂe@éptbh@nﬁiﬁé@dﬂﬂs 31 .’B@-pm4t1e Accessioh #ed7592) was

cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct prepared in

this way (GR-GAL4-humanPPARdelta-LBD) 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 reporter
element. The resulting PPARdelta reporter cell line which contains a luciferase reporter
element and constitutively expresses the PPARdelta fusion protein (GR-GAL4-human
PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G418

(0.5 mg/ml).
Assay procedure and evaluation

The activity of PPARdelta agonists is determined in a 3-day assay in exact analogy to



10 The production of the stable PPARdelta reporter
cell line is based on a stable HEK-cell clone which
woaseaesdy transfected with a | uciferase repoPCEMEP2005/009269
el ement. This step was al ready descri bed above in the
section "construction of the,fPPARal pha reporter cel
line". In a second step, the PPARdelta fusion protein
(GR- GAL4- hunmanPPARdel ta 15 LBD was stably introduced
into this ce|ll clope., For, thi urpose, the c
the REBAPGHC! SrachheSaihedanne R ARAIFES Enpces cefTine except that the
PPARHBEQ‘FQ;‘?&&&%QI IRCERA &l sgedFRaSP AR efta RRBhRIWag\@Sed as a standard
I'nked to the cDNA section coding for am no acids
to cohirblifesbefftdaeyyeast transcription factor GAL4
(Accession # P04386). The cDNA of the |igand-binding
domai n of the human PPARdelta receptor (am no acids
5 S139-Y441; Accession # L07592) was 20 cloned in at the
3'-end of this GR GAL4 construct. The fusion construct
The potepay ef theydeseribedexarnpirs @se Ndicaiad PrAre &lloaingtgbias
recloned into the plasmd pcDNA3 (lnvitrogen) in
order to enable constitutive expression by the

cytomegal ovi fus pronot ef pPRR&Iphads PPARESIthi[neari zed
with a restrictEgampbelonucl ease and| st abl

y
transfected into the preyiBGEPHMEsCrEGEA (BM)I| cl one
cont ai ni ng t ke—t+uetferasgreporter—pg5—etenent] The
resul ting PPARdel th reporterOdd | |jne WHi’/ch qontains
a luciferase|reporter elenent and ponstitutively
expresses the PPARglel ta fusi gmoprotpein &R GAL4- hunman
PPARdel t a- LBD) was isol afed by selection with |zeocin
(0.5 ng/m) and AI8 (0.5 mg/m ). 30 Assay procedure
and eval uation The activity of PPARdelta agonists is
determned in a 3-day assay in exact analogy to WO
2006/ 029699 PCT/ EP2005/ 009269 29 the procedure

10 al ready described for the PPARal pha reporter cell line
The 8%58Pled §REn il §abRPASKI0E tailILeRAtd Ble iAPEMtIdA, bit WHoat limiting it.
specitic”PPARdel ta agoni st was used as a standard to
control test efficacy. 5 The potency of the described
exanpl es are indicated in the followng table :
Exanpl e PPARal pha PPARdel t a ~
15 Table |
H/O R1
HRZ o3
J . R4
-z
[ s _
=
rRe” N7 N R
X =
N
N/

R8

R9
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EC50 (pM EC50 (pM 1 0.04 0.47 2 0.32 0.14 10 The
exanples given in Table | serve to illustrate the

wonvenen, but without limting it. 15 Tabl ePCT/HPDORN09269

RR RBRRA OO5 NR7 RENXN SR8 RO W

2006/ 029699 PCT/ EP2005/ 009269 30 where Rl =R2=R4= RS

= R6 = H exanple RB R R8B 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 conpounds of the general fornula
where %&Eﬁf?cﬁafg:%fg@‘rﬁbenti on can be obtained as

outlined to the reaction schenes below 10

example R3 R7 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-
Processes

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

outlined to the reaction schemes below:




WD 2006/ 029699 PCT/ EP2005/ 009269 31 process A. R3 R4
FGRT RBR4A ~0 X NaH DV R5 + NRS R6 NNS 1~) R6
WOI2M6RZ9e0¥O A B c S R8 RO R3 R4 R R2 O H Br PEB/EPBB5B809269
R5 0 ---~R6E NNR7 Ex NGCs2C33, DMV s DR9O R8 HO
RLORLRR RBRA O R4 0 R3;04 0 OTFA, DCM RS RS R6

NNR/7 R6E NNR7 X XN

process A:

_0 Y X NaH, DMF /o Z
\ R5 = N R5
| + N |
Xy~ N S~ SN R7

R8
RO
R1
R3 R4 RZO
NN Br \K RS
BBr3 - | RS o}
—_— re” N~ N R7 E
X =
Cs2C03, DMF

N
, N
D
RO
R4
o}\k o/
oA TFA, DCM m%
| RS N R

R9

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 dimethylformamide to give a compound of the
general formula C.
The compound of the general formula C is converted to the product of general formula

10 D by reaction with borontribromide in a solvent as dichloromethane. The compound of
the general formula 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



Ns SRO FR GR3 R8 A 5-Mthoxy-7-azai ndol e of
the general fornmula A, where R3,R4,R5 and R6 are as 5

wdebisreghoabove is reacted with a PCT/EP2005/009269
phenyl t hi azol e- et hyl hal i de or -nesylate or -tosylate
of general formula B, where R7, R8 and RO are as

defi ned above, in presence of a base, e.g sodium
hydride in a solvent as di rrethylforrrarri de to give a
nd of the eneral

formyiga® UePaPPU i GE0E1EL BT 8 EonuoT A thRgitROgd of general
foerI%r@rL?onftPééTHe?lt wiB dh BYidrRaEHILeR-AEdtt 98 MNBRI dPJFéEf\/ent as

ol vent as di chl oronet hane. The conpound o t he
dichlgeymeetiiantor mula D is reacted with a bronpacetic acid
ivative. of general. fornula where RI and R2 are
ExarﬁgledEW@ﬁég)t%fﬂsa@""Fﬂrdb'?%g%ﬁ%oézeﬁ base as cesium
carbonate in a polar aprotic solvent as
di met hyl f ormam de to give a conpound of the general WD
Othez cosIEROEs TP SPRITES 8CHZENgI0r by, KRR ProCeRses.
conpound of general fornmula F is converted to a
compound of general formula G upon treatnent with an
acid as trifluoro-acetic acid in an apolar sol vent as
di chl oronet hane. Exanple 1 was obtai ned according to
"process A. 5 Other conpounds can be obtai ned
accordingly or by known processes. WO 2006/ 029699
PCT/ EP2005/ 009269 33 process B HHRA HR4 O



RS Br -"Ol R RE\NNR/ R6E NNR7 X~~~ NXY~\N
S Cs2C8, DMF ISDR9O HRO R8 R8E R4 HOBr RROO R4
WO 268/0d@» O m crowave, DMVF R6 N N R7 E Rl RS 3RCTAPROMI269

NR7 NCs2CB3, DMF X S N | ~ RO K RBHORLI R8
R2HORL ORA R O/ OR4 3ki2/Pd, MeOH O TFA, DCM\
I NRERTRS REN-~~NR/ RENNx S/" N S
process B:
H H R4 H

| R4
¢}
mFE N Br A NP7 | N RS
N N R7
N ~
’ / N

5 O Cs2C03, DMF I/
R9
H R9
R8 RS
\ R1 R2 \
i o N P Ra
H- O~ ~ N\ Br \K 0
| R5 o) O~
microwave , DMF R6 \N N R7 E R2 | N R5
. \ R
X —_— LN N R7
A = R6 \
N Cs2C03, DMF XY(
S—4 =
| N
. K I,
RO
74
RS
H-O_  R1 | RS
4 R4 HRZ
o) yZ N o . R4
TFA, DCM - RS H2/Pd, MeOH 23N
N R7 | R5
—_— R6 N \ N
= \
N X
S—4 N
St
R9
L M Rg
RS
RS

The compound of general formula D where R3=H and R4, R5,R6, R7, R8,R9 and X
5 are as defined above is reacted with allyloromide in the presence of a base as cesium
carbonate in a polar aprotic solvent as dimethylformamide to give a compound of
general formula H. The compound of general formula H is rearranged to a compound
of general formula | 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 R1

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



L RO MRO R8 R8 The conpound of general fornula D
where R3=H and R4, R5,R6, R7, R8,R9 and X 5 are as
wdebiecrveghoabove is reacted with allyl brom de i nPCIAEP2005/009269
presence of a base as cesium carbonate in a polar
aprotic solvent as dinethylfeimam de to give a
conpound of general formula H The conpound of
general formula His rearranged to a conpound of
eneral for,ml upon. heati.n e.g in i, Cr owave.
aprofingowgrbat ARSI RERGBIE MoV 3 s dhd ol e RIS formula K
' ' iKtd bd 96 Redothpd @id'bf Gerfreral formula L
The %@Pgﬂ%@%ﬁgbgﬁ?@nﬁfg Négfqoxggﬂaboye in %r esenc%eof a
uporblsatnEntodti amackt avtriluere-acetipacidrin D ZWeT S veYRs
. PCT/ EP2005/.009269 34 roti t.
dihlgraraetienpol RmPar B iRt AABYRY. ireaerisd g s pompound of
5 gendraf fohaldM updietreammantiitiohydregen a tHeoprogeack of & catalyst as
converted to a conpound of general fornmula L upon
palladiusat ment with an acid as trifluoro-acetic acid in an
apol ar solvent as dichl oronethane. The conpound of
general formula L is converted to a conpound of 5
Exargprez dlasfsibiminadMoepeading teptovess Bai t h hydrogen in the
presence of a catalyst as palladium Exanple 2 was
onbt ai ned according to process B. 10 O her conpounds
e I .
10 Otne oo ittt BERAE B otafio) Y B RO LPRESRES:
the building block B where X = CH2 and R7,R8 and RO
are as defined above. S RO N OO\ H OO0 s@C 2 ,R
RB P'jt R 0 RT ORC

process C:

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

and R9 are as defined above.

S
H
P
R9 N
o 0 H
o 0 sO2CI2 R RS P
R7 o) Cl
N o
0
o o. | cl
R’ H
SN LiAIH4 SN MsCl N
~ R - g R7 —— ~ R7
R9 N RO N R9 N
RS Q- RS R RS s

R’= methyl or ethyl
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NO OORPpP\HAO S UAHM SMCAO S NR7 RTRT N R
RO NRO RBQRB RR8 S R = nethyl or ethyl WO
waQos/aa®699 PCT/ EP2005/ 009269 35 A 3- Ox0- but PCT/EP25A109269

met hyl - or ethyl ester of general formula N where R7

is as defined above is reacged with sulfuryl chloride

to a chlorine substituted conpound of general fornula

O This conpound of general formula O is reacted with

a thiobenzanide, o raI

A 3-Be oA H S s S ot O GRBr O TE RS A ierg K7 1S as defined
abmﬁeﬂ%@%&%&%ﬂ%@f urgg% I??]Q agﬂg)uﬁt%tﬁfbs%futgﬁ RBhound of general

IS re a reducin agent
formuia i Thisssampoundohgenéraéformula @elsaeaoﬂedlwm ag;bn@eaZamlde of

fo | a oh | I R.i
gencraLETEUIA WIREA RE A ELRP GG EEGIPA GBTVR P tpes Bgayithiazole
estePEf ﬁ?né}éﬁﬁ)rﬁﬁjlé Q. ahayd 8t HEgerieral ﬁaﬂh\ﬂ%n@ i8%educed with a reducing
oronet hane to obtain the building bl ock of
age@ee@ athlwmra#ummusm hyirdents theoapohel @ g@@ﬁraie‘omw@u Rethe alcohol

o oL ABILR S SRR ABEERR o B s presegpe o=

basd 8§ tridtHyivmin®it-b sohkimt ykldidhorometRBand enabidin the building block of

general formula S.
Other compounds can be obtained accordingly or by known processes.

List of abbreviation:

Ac acetyl

Bn benzyl

iBu isobutyl

tBu tert-Butyl

Buli n-butyllithium

Bz benzoyl

Cy cyclohexyl

DC Thin layer chromatography
Ddl | Direct chemical ionization (MS) .
DCM dichloromethane

DMAP N,N-dimethylaminopyridine
DMF N,N-dimethylformamide
DMSO dimethylsuifoxide

EE ethyl acetate

eq ' equivalents

ESI electronspray-lonisation (MS)
FG Leaving group

Hal halogen



Cy cycl ohexyl DC Thin | ayer chromat ography DCl

Direct chemcal ionization (M5) DCM dichl oronethane
wOlBde/bd di net hyl am nopyri di ne DVF PCT/EP2005/009269

N, N- di met hyl f or manmi de DWVSO di et hyl sul f oxi de EE

et hyl acetate eq equival ent s3g ESI

el ectronspray-lonisation (M5) FG Leaving group Hal

hal ogen WD 2006/ 029699 PCT/ EP2005/ 009269 36 HPLC Hi gh

erformane,liquid chronat ograph - liquid
HF)LCShr omat ogﬁﬂghg’eﬁﬂﬁﬁeaW@J{Qﬁdﬁggﬁajé%@gﬁoscopy Me
Lc-Met hyl M5 |igarscifBafto e toudkd with mass-spectrosco
Met hansul fgﬁyl chl ori de NR/R NWear magnetFi) c reso%\nce
Me p para Pd/meethyl | adi um on carbon Pr isopropyl nPr
n-propyl Rf r ' ime (DC) tert tertiary
MS Furt her cd’ﬂ%%{;gégé}b#&t%ﬁg formula | can be prepared

MsCEOr r espondyisitiayisaifordyciioae processes. 5 The
experinmental procedures for preparing the exanpl es
NMRrent i oned Nigdear magnetic resonance

p para

Pd/C palladium on carbon
iPr isopropyl

nPr n-propyl

Rf retention time (DC)
tert tertiary

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

processes.

The experimental procedures for preparing the examples mentioned above are

described below:



descri bed bel ow. WO 2006/ 029699 PCT/ EP2005/ 009269 37

Bui | di ng bl ock synthesis according to process C
Wa-2816102969%- chl or onet hyl - 2- (4-tri fl uor onet hyl - prenFiP2005/09269

iazole OO0 OsSo2C12Cl SO \ O\-- FI / SLIAKKA F

FI VA\NF/ FFCO 0SSs3wsCl \ \N\\NFI / F

/| FFF 5F

4-Butyl -2-(4-trifluoromnethyl -phenyl)-thiazol - 5-

BuildRg B8k SritRbdid B B aifS 16 prolbsd ! 0 0 o~ + O=s=0 o

4-Butyl-5-chloromethyl-2-(4-trifluoromethyl-phenyl)-thiazole

802CI2
\/\/U\/LLO/\ —_— /\/[KHJ\O/\
Cl
S
N
F
= LiAIH4
F —_—
- F
F
E
Cl
7N
=~
MsCl N
E
F . F
F F
F

4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5- carboxylic acid methyi ester
O 0 '
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15

20

25

aa o FI O0O0OFFI V\NSO'-\ ~OF/ d F
F WO 2006/ 029699 PCT/ EP2005/ 009269 38 5.0 g

wGa2602¢mpt anoi ¢ aci d met hyl ester were di ssol ved/EP2008009269
m dry dichloromethane and 2.82 m sul furylchloride
were added. The reaction m xggire was stirred at room
tenperature for 30 mnutes. 20 m of water were added
and the reaction rrixture extracted five tinmes with
portions of 30 m chI or onet The

2.0 %ﬁg@ﬁ@@e@t@&'? ﬁE@eﬂﬁg’t e%gg &S Wéjt By SQEHnlbciir?/eodchloromethane
and %gg%&%@ﬂj h\@?@e%@éﬁétédﬂedaﬂﬂe%b&%rﬁﬁﬂxtdfé s sBvied at room

nt was renoved under reduced pressure
tempevatoiné ErmBBminges- 2@l of wateronerehagdethand the repatienryixture

extraiiad Fd Bt Wi nottiohs o 3 SPARFisRamb s file IRl organic
extra%?é We?@bxfé‘éhe@%ﬂf wiRlrenddzaseitedNaHC OG0 salutinh@nbbrimednd dried

4-(Trifluoronethyl)thi obenzam de were added. 8
overM@SOéaEhe@@Nﬁr&MSeremeﬁémd@ﬂ reciéesd pesssre to obtain 6.0 g 2-

Th
o BB A5 Y, SR Ty o s
wnthd\&ttfbdhéﬁp@ﬂlﬁt%fbn% ohg pt@iniereBlydo-heptbabie acid atkthyl-ester were

0:1. Th 7 4-But yl-2-(4-t(jfl
dissqein §OrTi Sbanosnc iy I THUaEM b SEEaRTOg ere added.

The {%W rﬂ%ere%&y @Et% e@%éﬁ:ﬁg\}ernw Eﬁ'\% so%ﬂt \l/as removed
-heptane: et acetate
undeEr‘\EBut:ecﬂ pEes(s@fe and lthe remdat@phrlmm bylc)'nmmah)gma[d:)swﬂh ]theneluent n-
0
heptane:ethyl acetate = 180.1 => 60:1. This gives 7.4 g 4-Butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5- carboxylic acid methyl ester as yellow oil.
C16H16F3NO2S (343.37), MS(ESI): 344.1 (M+H"), Rf(n-heptane: ethyl acetate =4:1)

= 0.62.

[4-Butyl-2-(4-triﬂuoromethyl-phenyl)—thiazole-5-y|]—methanol

1.2 g lithium aluminium hydride were dissolved in 100 mi dry tetrahydro-furan. 5.3 g 4-
Butyl-2-(4-trifluormethyi-phenyl)-thiazol-5- carboxylic acid methyl ester, dissolved in
100 m! tetrahydro-furan, were added. The reaction mixture was stirred at room
temperature over a period of one hour, then 50 ml saturated ammonium chloride
solution and 50 mi of a 1 molar hydrochloric acid solution was added. The reaction
mixture was extracted five times with portions of 60 ml of ethyl acetate. The combined
organic layers were dried over MgSO4 and the solvent removed under reduced
pressure o provide 4.6 g [4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-yl]-methanol

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

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



\' N\ FI / FI / FFFF21.2 g lithiumalumnium
hydri de were dissolved in 100 m dry tetrahydro-furan.
W6 28060924699 20 PCT/EP2005/009269
Butyl -2-(4-trifluornethyl-phenyl)-thiazol -5-
carboxylic acid methyl esterszgdissolved in 100 m
tetrahydro-furan, were added. The reaction m xture was
stirred at room tenperature over a period of one
hour, then 50 ml saturated anmoni um chl oride solution
and 50 m of a | nolar hydrochloric acid solution was
} PHetiB-phRAY Xhinasleed five tines
4Bu§dﬂge&g%%ﬁgla%(4-qmurﬁrbof e{*hyl af:)et ate. The conbi ned
i/cQayers were dried over MgSO4 ang t he

rifl uorometfyl - pher
ellowoil , whic
standi ng at room tenperature’
F MS(ESI): 316.4 (MrH+). WD 20066

PCT/ EP2005/ 009269 39

1.0 94{4':’»BLWI ﬁ(mtrlfmommbhwl-paeﬁyﬂ)—tmat¢|ec5-y|qmm¢thhnp|m@|;d Jisstived in 50
5 ml dlphlomm?thame( aagm mﬁzhﬂﬁa}w png @e$§ m m?ﬁageﬁgf%m/ ) ehlopide were
st JHRpal Sl PROHEIROG aont i hae e e of e

hour€ lthexi 1 0 nvimfeilcradmmethé?he weracldded aridktherreavtien sixturewashed

with B aniAt Sstae ot s RatEioRe Atrabd B g EbAgl laver was
dned‘b?éﬂmgsms&?@thé"‘sélbememo@ﬁ Gfetraliesbd\BrdesBre. This provided 1.0

ter and brine. The organic |ayer was
10 g 4-Rlrtiykes-chiaromaisoe-ahtiifluncorsethybphendirihiazolaragarellougeit ed

c15R1 B8NS (334 819 MEESS: 3383 (v,

5KF6F3NCS (315 36) ,
029699
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4-But yl -5-chl oronet hyl -2-(4-trifl uoronethyl - phenyl)-th

woaawle@s yell ow oil. CL5H 5CI F3NS (333. 81), PVBEES105/009269
334.3 (M+H+) . WD 2006/ 029699 PCT/ EP2005/ 009269 40
Exanmple 1

40
{1-[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-ylm
ethyl]-1 Hpyrrolo[ 2, 3-b] pyridin- 5- yloxy}-acetic
acjd,5ci //IN_O -~OSNaH, DF NNV -,N s FFF

Exampple1r ¢ - | GNNB ( BBr3, DOMVN O S ~ Cs2CCB,
DV >0 F FFOH O/ O \NNOTFA DCMNN s
{1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo[2,3-b]pyridin- 5-

yloxy}-acetic acid
cl

N 0]
s~ NaH, DMF /m
0] an,
=
S

i F

N Br
A N
BBr3, DCM N o
S F
F
O)\ F
TR .
o
>~ N =
N TFA, DCM . Y
=
N R .
s '

Cs2C0O3, DMF

NS
N N
=
N
"/
example 1
F .
F F .
FF

1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yImethyl]-5-methoxy-1H-pyrrolo[2,3-
‘ b]pyridine ‘



NVN-, \' s example | F FFF FF
1-[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-ylne
wohyidel02&9et hoxy-1 H pyrrol o[ 2, 3- b] pyri di ne WBCT/EP2005/009269

2006/ 029699 PCT/ EP2005/009269 41 ONN N+ 1 SO S

NF\N FFFF 1.10 g 5- Megpoxy-1

H pyrrol o] 2, 3-b] pyridinel (inmpured with 5-Brono-1

H pyrrol o[ 2,3- b]pyridine) were dissolved in 50 ml dry

di met hyl f ormam de. 890 ngy of a 60% suspension of

sodi um hydride in mneral oil was added and |t he

reaction mxture was 5 stirred_at roomterrp@ r

30 minutes. 2.5 g 4-Butyl-5-chloronethyl - 2- (4|

trifluoronethyl-phenyl)-thiazole were added a N
| reaction mixture stirrgd-@t room tenperature for an
0 i tignal hour. Then ,50\ et hyl—acetate was added

an neacti op-Ryyturg’extkacted three tines wh
0 s of 20 wat er an&'brine. The i
| Byer Was drf MySO4 and the sol vent ed N

under reducgad”l0 pressure. The residuef
chromat ographyFwi th the el uent n-hept ape’
acetate = 40:1 => 20:1 to separate out thke byproduct

1108 PARBP RIStz foyiing ofmpursd it ffromo-1-pyrrolof2.3-
bipyHtiBgy vedreldssbivéd py50 ehirey dirhethylioonatieé. 890 mg of a 60%
suspension of sodium hydride in mineral oil was added and the reaction mixture was

5 stirred at room temperature for 30 minutes. 2.5 g 4-Butyl-5-chloromethyl-2-(4-
trifluoromethyl-phenyl)-thiazole were added and the reaction mixture stirred at room
temperature for an additional hour. Then 150 mi ethyl acetate was added and the
reaction mixture 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 purified by chromatography with the eluent n-heptane:ethyl
acetate = 40:1 => 20:1 to separate out the byproduct 5—Bromo-1-[4-butyl-2-(4-
triﬂuororriethyl-phenyl)-thiazol-5—y|methyl]-1 H-pyrrolo[2,3- b]pyridine. This provided 950
mg 1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-5-methoxy-1H-
pyrrolo[2,3- b]pyridine 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-trifluoromethyl-phenyl)-thiazol-5-ylmethyl}-1H-pyrrolo[2,3-b]pyridin- 5-ol

! The synthesis of 5-Methoxy-1H-pyrrolo[2,3-b]pyridine is described in HETEROCYCLES, Vol. 50, No.2, 1999
and WO02003/064413.
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ng 1 -[4-B utyl-2-(4-trifl uoro nethyl -ph e nyl)-th

i azol-5-yl methyl] -5-nmethoxy- 1 H pyrrolof2, 3-
wopmeroegtione as yel |l ow solid. 15 C23H22F3N30S ( #d5/EB1005/009269

LCNB(ESI) 446. 2( MtH+) , Rf (n- heptane: ethyl acetate =

10: 1) 0. 22. 42

1-[4-Buty| 2-(4-trifluoronethyl-phenyl)-thiazol-5-yl ne

thyl]-1 Hpyrrolo[2,3-b]pyridin- 5-01 The synthesis

of 5-Met hoxy-IH pyrrolo[2,3-b]pyridine is described in

HETEROCYCLES, Vol . 50, No.2, 1999 and 2003/ 064413.

WD 20064029699 PCT/ EP2005/ 009269 42 ¢~ X N
S ~ \ NFF FFF F 850 ng
1-[4- -(4-trifluoronethyl -phenyl)-thi [ =8-yl me

thyl]-5-metRoxy-1 H pyrrolo[2,3- b]pyridine was
di ssol ved i m i chl oronet hane. At -78C 1.890 m of

a 51 on of borontribromde in \
was added. The reaction s p
warm up to room tenperature. thJ%l

on m xture was heated under Refly
lonal two hours. 150 m ethyl @cletate were added
and the mxture washed with 50 ml ofF a one nol ar

sol ution of hydrochloric acid. The organic |ayer was
dried over MgSH and the sol vent rermved under reduced

060 DB bR DB ek M Bl 11
pyrr 51?) lB;pgh?lﬁéma%dgéﬁ;éaﬁg%%n%@%%rghﬁt‘lgaﬁe ttryrgedi N0 mi of a
1 mdlﬁil\ﬁ(lﬂﬁr) of B&2nirivbrtide inRfichlohemetranecvay Iaddeét ‘Bhe reaction
mlxture \R/as al]Iowed to warm up to room temperature. Then the reaction mixture was
heated under reflux for additional 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

residue was purified by RP-HPLC to provide 930 mg 1-[4-Butyl-2-(4-trifluoromethyl-

* phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo[2,3-b]pyridin- 5-ol as a lyophilisate.

15

C22H20F3N30S (431.48), LCMS(ESI): 432.4(M+H"), Rf(n-heptane:ethyl acetate =
5:1)=0.11.

{1-[4-Butyl-2-(4-triflucromethyl-phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo[2,3-b]pyridin- 5-

yloxy}-acetic acid

H O Ho :
by vl e
. 7 N

200 mg 1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl}-1H-pyrrolo[2,3-
b]pyridin- 5-ol were dissolved in 20 ml dimethylformamide and 300 mg cesium

20 carbonate and 180 mg tert.-butylbromoacetate were added. The reaction mixture was
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15

15 {1 -[4-B utyl-2-(4-trifl uorom
et hyl - phenyl ) -thiazol -5-yl nethyl]-1
weoékmeroeedn[ 2, 3- b] pyri di n- 5- yl oxy}-acetic aci @CU/EP2005/009269

Hp-k, p\\ 1.) BrLOIt-, NNS 52) TFAN / | NF
F\ FFFF 200 ny

1-[4-Butyl -2-(4- trlfluoromsthyl phenyl ) -t hi azol - 5-yl ne
thyl]-1Hpyrrol o[ 2,3- b]pyridin- 5-ol were di ssolved

sirel Gt AT R SR A, PP RS U e aac ana he
mixtfedfsk whBRed Q6 tintdl Witk peftforast M0 0P aa8at9B ¥ organic layer was
PCT/ EP2005/ 009269 43 stirred at roomtenperature_ for

driedopreeridgB Ohand tigosatvenitayiovaddainges rogueechp@sguea d hengsidue was

oo} 5y VRSB0 Ty BB o0 sl e

reaclié¥® nfiduYe Masr Riredest rbbdﬁn“ermmatwd for these! heursWhen 100 mI toluene
resi due was dissolved in 10 glchloroneth

werenadded and e selents r&mwe\%ﬂ@e&(ﬂ‘a CEC ARS8 iFes JNG f&ﬁ'due was

purt g hEREFURECS) PS5 90Y MEBSAA b S pron)

thlazbﬁﬁqﬂméthyh]dﬂﬂ pwdﬂm{écﬁ -blpysidin- &-yldkg}- aMmchmd wadyophilisate.

Cz4t{+ngaué (4§B(§2PkLi¢h%§§$§ﬁe?§9rﬁ@ﬁEE%)

thi azol -5-ylmethyl]-1 H pyrrol o[ 2, 3-b] pyridin-
5-yl oxy}-acetic acid as |yophilisate. C24H22F3N303S
(489.52), LCVS(ESI): 490.2(MtH+). 10 Exanple 2

1- é-ButyI-Z-(4-trifIuororrethyl-phenyl)-thi azol -5-ylm
Exa'&‘ﬂlé/ ]-4-propyl -1 Hpyrrol o] 2, 3-

{1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl]-4-propyl-1H-pyrrolo[2,3-
b]pyridin-5-yloxy}-acetic acid



15 b] pyridi n-5-yl oxy}-acetic acid WO 2006/ 029699

PCT/ EP2005/ 009269 44 H OO NN ~Br NN S VN
waeMEM969DMF S F FFF FFH OBr mcrowaveCTRRE05009269

I O OANN- ~-NN\V 1 VN Cs2C8, DM SNS H+ 1| F

NNFFFF NS byproduct ig4qrenoved by

chromat ography F F F

WJM 0

Cs2C0O3, DMF

F

F
FF |
0 Y K i
=
microwave, DMF >L )J\/O _
Sy o IR
NS
N N
Cs2C03, DMF >
/N
S
l}l +
(0]
72
O i
X F
Z NN " F F
=

sS4 byproduct is removed by chromatography

2.) H2/Pd, MeOH

. . o ‘
H- )J\/o.

1.) TFA, DCM o) /I AN

S— ~

. N N
=

N

-/,



O 1.) TFA, DCM HOL,-"O~ VN, '-N N 2.) H2/Pd, MOH
S F F F WD 2006/ 029699 PCT/ EP2005/ 009269 45
wo-2006l0pdcxy- 1- [ 4- but yl - 2- (4-tri fl uoronet hyl - pheayiEP2d08/009269

azol -5-ylnethyl]-1 Hpyrrolo[2,3- b]lpyridine H | O/
~1 O NN,Br N NS N- 3145Cs2C33, DWW S F F F F
F F 730 ny

1-[4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-yl nme

VTR AP X A
b]pyﬁ@hgonate and 410 ng allyl brom de were added. The

reaction mxture was stirred at roomtenperature for
one hour then 100 nml ethyl acetate were added and the

H
6 pxture was washed five tinmes with portions of 20 m
\m The orfani ¢ |ayer was dried oyer
\N N Yl 4 N
=
N
S

/\/Br N
- =
N
Cs2C03, DMF "/

F
F F

730 mg 1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo{2,3-

5 b]pyridin- 5-ol were dissolved in 20 ml dimethylformamide and 1.1 mg cesium
carbonate and 410 mg allylbromide were added. The reaction mixture was stirred at

. room 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 redﬁced pressure. This gives 800 mg 5-

10 Allyloxy-1-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo[2,3-

b]pyridine as yellow oil.
C25H24F3N30S (471.55), LCMS(ESI): 472.2 (M+H").

4-Allyl-1-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-1H-pyrrolo[2,3-
15 b]pyridin-5-ol



MySO4 and the sol vent renoved under reduced pressure.

This gives 800 ng 5 10 Allyloxy-1 -[4-b utyl -
wO042ederoe9d9ouo ro methyl -ph e nyl)-th i azol -BEYIEP2005/009269

methyl]- 1 Hpyrrolo[2,3- b]pyridine as yellow oil.

C25H24F3N30S (471.55), LCOVS(ESl): 472.2 (M-H) .

4-Allyl-1 -[4-butyl-2-(4-trifl u oronethyl-phenyl)-th

iazol -5-yl methyl]- 1 Hpyrrolo[2,3- 15

b] pyri di n-5-o0l WD 2006/ 029699 PCT/ EP2005/ 009269 46 H

Hi NNI N'-NN mcrowave, + N S/NQS/ S/ g4

byproduct is renpved by cﬁro tography F F FFFFH

o)
/\8/0 AN o
5- Al |yl oxy71-[ 4- butyl - 2- (4-
azol -yl -1 H pyrrol

/I AN
I‘I1]|u ronet jhyl - phenyl ) ~t hj Sy N
73N b] pyfi di ne wer

di ssol ved M metrometeNF or ma nd was stirred

under mcro (Person ehem stry /

200C) for two e cooled 5 ®rxXture was

evaporated in o and the resulting gryde materdaly g is removed

was purified b ersed phase HPLC. yproduo%chromatography

6- Al lyl-1-[4-buty\-2-(4-trifluoronmethyrphenyl) -

t hi azol - 5-yl net hy|/A=F1 H-pyrrolo[2 3- b]p 'Fdin-5-ol F

was separated to Fprfovi de 140
| UL (4 “1H-
e
pyrrolgf@pdH blpgrdiae veaBHidsnNaD B (3l dibpthyifovBaeslg and peasestirred
(MEHH) . {1 . . : 0
under[mlcs%w@?e prigiation (PPIRONGHERADISIHH RN ) for oo ysy Mg cooled
5 mixt %@\]./3& ehh @ﬁﬂted-ld"véb{fd @t @sulting crude material was purified by
% pyri di n-5-yl oxy}-acetic acid U BrO O 0~~O
reversed phase HPLC. The byproduct 6-Allyl-1-[4-butyl-2-(4-trifluoromethyl-phenyl)-
thiazol-5-ylmethyl]-1H-pyrrolo[2,3- b]pyridin-5-ol was separated to provide 140 mg 4-
Allyl-1-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylimethyl}-1H-pyrrolo[2,3- b]pyridin-
10 5-ol as lyophilisate. .
C25H24F3N30S (471.55), LCMS(ESI): 472.5 (M+H").

{1-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethyl]-4-propyl-1 H-pyrrolo[2,3-
b]pyridin-5-yloxy}-acetic acid

|
N S0 Lféﬁ\/{

N Cs2C0O3, DMF
5/ |
2.) TFA
3.) Pd/C, H2
F
FF F

15



10

15

NN_\VI N N NGCs2C3, DMV SV S 2.) TFA 3.) Pd/C,
H2 FFFF 15 F F WD 2006/ 029699 PCT/ EP2005/ 009269

WA 2042969y PCT/EP2005/009269
4-A Iyl -1-[4-butyl-2-(4-trifluoronethyl-phenyl)-thiazo
| -5-ylnethyl]-1 H pyrrolo[243- b]pyridin-5-ol were
di ssolved in 10 m dinethyl formam de and 195 ng
caesi um carbonate and 116 ng tert.-butyl bronpacetate

140 Fgi e i UG- o bR Bl P a i agof-S eyl 3P
pyrr%@{%—%??ﬁﬁﬁ-@ﬂ%&l‘@dE%?SFVBHE?n W@S’nl"@iﬁ’f&ﬁ'ylfdrﬁ%rﬁigg%d 195 mg

tons of 20 m of water The organic |ayer was
caesiumexiriovrate 8 Gamg tente-butylremoacetaieavereratised: dtigdeaction

. pressure. The resi.due s dj | ved | 0
mixtfeCias sEired AL ASTR saMpeltes I b Blcs 1 GR m) sy pcetate were
addéfigRd thel RfixtlRAwhE AasHed fieetimas withi gortien&bf ROeAN of water The
tenperature for three hours  then 100 m tol uene were

orgaaitdayenwas dhiedsyer MgSOfars\ibe sohest remgyed ¢ngeesedyced

R L e e

acid viesretddaiednThe e gctims nitturg wes atirred aroemitenadanateire forethree hours
h hﬁidro en atnosphere (5 bar) for one h
encg

. Th
Gy faluepes were peded apdrihg seivands MO ua;lfﬁfs&ﬁ@awed pressure.
The @%ﬁ%ﬁtﬁ%ﬁ@%@?gg%@ﬂ%am%w%O"ﬁ'@ PR d16% on charcoal)
werdBdtigéd. 2ZFetrdactibh umoixture twad stiprexhgt toonhiempéraburngl imet inyHiogen

oS e BYa LB S B bl heh o e sovent omovec
und&r4egBES NAERRré Sie RYidud-(AB(HeRbd B3RPHPMEHS Jprovide 70 mg {1-[4-
Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethyl]-4-propyl-1H-pyrrolo[2,3- b]pyridin-
5-yloxy}-acetic acid as colourless lyophilisate.

C27H28F3N303S (531.60), LCMS(ESI): 532.3 (M+H").
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Conpounds of the formulal: HORLR2ZRIR4 O5 R6

WOI2006RZ969X N S R8 5 RO fornmula | where 10 ReCTRR2®EM009269

i ndependently H, (Cl-C6)-alkyl , or taken together the
Rl and R2 bearing carbon atom (C3-C6)-cycl oal kyl,
phenyl; R3 H F, C, Br, N0248CN, CF3, SCH3,

(C1- 06) -al kyl, (C2- 06) _al kenyl, (Cl1-

C4)-al kylen-O (Cl-C4)-al kyl 15 R4 H (C-C6)-al kyl, R5

Clan'ﬁs (C1l-C6)-al kyl, phenyl-; 20 R6 H, F, O, Br, CN,

3, SCH3, (C1- CG) al kyl, (C-C4)-al kylen-O(C1-C4) -
aI kyl ; WD 2006/ 029699 PCT/ EP2005/ 009269 49 R7 (C1- C6)

Z: %m%é%l)tb@lf&mﬁgkom-w al kyl, (CL-C8)

H—O Rt

z
[ s
N8
re~ N~ N R7
X =
N
S/
R8
5 R9
formula |
where
10 R1,R2 are independently H, (C1-C6)-alkyl , or taken together the R1 and R2
bearing carbon atom (C3-C6)-cycloalkyl, phenyl;
R3 H, F, ClI, 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)-

H R2 R3
4 R4

alkyl;



(A-c4) alkylen-O(Cl-C4) al kyl en-phenyl, (C3-C6)
cycl oal kyl, (C2-C6) al kenyl, phenyl, O phenyl

WO CGhos@8d69al kyl en-S(O) "-(Cl -C6)al kyl, (Cl-C6) PCT/EP2005/009269

R7

10 RS,

al kyl en- NR1OR11, (Cl1-C6) al kyl en- CONR1IOR11, (Cl-C86)

al kyl en 5 SO2NRI OR11, (Cl1-C6) al kyl en- NRLOSO2- (Cl - C6)

al kyl, (Cl-C6) alkylen-OCONRPORL1, (Cl-C6)

al kyl en-NRIOCORI |, (Cl-C6) al kylen- NRIOOONRI 1, where

al kyl may substituted with one or nore fluorine or

phenyl @ 00%)and V(ioﬂtéwammenb@ @1- ¢4Pélk§'l (€9-E8) alRYlen-phenyl,
are |ndependentl

(01 os) (Gl o) alkweéreﬂ-@)-féﬂ)la}kylen-sbeeyl @%Cﬁj@fp@alkyl (C2-Cé6)

(Cl ce) q?ny)”ﬁ?nyl &%ygﬁgf% YIS 552 5'1 -C6)alkyl, (C1-C6)

subst i té'ﬂ(?l@nVNRhORl’lﬂ (@1 GG)raﬂq/l&-GONRﬂeRdarm1 CRS)QIkern-
and R11 %(%ormto et her N atomto

They ar8 -G8 alvisnmblierdsdedtiosa aliyh (C1-te)

partly 1] _ r | -
& at om SRYEBROCOIMR 1R TE, (PR MAGERRAZGORYT R OB) alkyten
or - CFIZEFFQIOJC(?NW%M\EM akkyl tlagisubptitpsedithiare érymore fluorine or
acceptabl e salt ounds of the fornula | as .

cl ai rredphﬂnldlaé?'i‘r‘ﬁfn%@gp mMAES P 197 %5 substi t ut ed

by RO only. 3. Conpounds of the fornmula | as claimin
claiml1 or 2, wherein RO is in para-position. 30 4

Renpoundse intlepbedémthyid] B, Cl,&r, EFaj G6F 3i (CeCal-alkyl, Q-631-Ce) -alkyl,

ﬁeaﬁ?ﬁ{ggg“%22§86’/%%QWEW%PE@QQQ&'f 3 l

H R3H (C-C8)-alkyl; 5 R4 H RS H

R10,R11 H, (C1-C6)-alkyl 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 are attached a 4, 5 or 6-membered saturated, partly saturated
or unsaturated heterocycle wherein a C atom may be replaced by N, O,
S, SO, SOy;

-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 or 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



R6 H 10 R7 (Cl-C6) alkyl, (Ci1-C4) alkylen-O(C -C4)
al kyl, (C1-C6) al kyl en-phenyl, (Cl-C4)
wablbosleys® (Cl - C4) al kyl en- phenyl, (C3-C6) cycPoaiEri05/009269

(C2-C6) al kenyl, phenyl, O phenyl , (Cl-C6)
al kylen-S(O n-(Cl-C6)al kyl, (Cl-C6) alkylen-NRI OR11,
(Cl-C6) al kyl en- CONRI OR11, (@0 C6) al kyl en 15
SO2NRI OR11, (Cl-C6) al kyl en- NR1OSO2- (Cl- C6) al kyl,
(C1-C6) alkylen-OCONRI ORI 1, (C1-C6) al kyl en- NRI OCORI

R1,R2 (Cl-£6) alkylen- NRI OCONRI | where al kyl may
'substituted with one or nore fluorine or phenyl atomns
and where n may be 0, 1 or 2; 20 RB H RO CF3; RI1O, Rl

I H ( r (C3-C6)-cycloal kyl optionally
substlthgg)lvﬁaiglkxlg to 25 three F, heteroaryl; R10
and R11 may formtogether with the N atomto V\,hl ch
they are attached a 4, 5 or 6-nenbered heterocycle
5 R4 whereinth C atommay be replaced by N, 0, S, SO, S2;
X - CH2- 30 5. Conpounds of the formula | as cl ai ned
in cIainB 1to 4, where one or nore substituent has
R5 the fol Hywi ng neani ng WO 2006/ 029699 PCT/ EP2005/ 009269
51 Rl, RR HH 5 R3 H (Cl-C6)-alkyl; RAH R5 H 10
R6 H R7 (Cl-C6) alkyl, (Cl-C4) alkylen-O (Cl-C4)
re &l kyl,, ¢{.C1-C6) al kyl en-
10
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) cycloalkyl, (C2-C6)
alkenyl, phenyl, O-phenyl , (C1-C6) alkylen-S(O),-(C1-C6)alkyl, (C1-C6)
alkylen-NR10R11, (C1-C6) alkylen-CONR10R11, (C1-C8) alkylen-
15 SO2NR10R11, (C1-C6) alkylen- NR10SO2-(C1-C6) alkyl, (C1-C6)
alkylen-OCONR10R11, (C1-C6) alkylen-NR10COR11, (C1-C6) alkylen-
NR10CONR11 where alkyl may substituted with one or more fluorine or

phenyl atoms and where n may be 0, 1 or 2;
20 R8 H;
R9 CF3;

R10,R11 | H, (C1-C6)-alkyl or (C3-C6)-cycloalkyl optionally substituted with one to
25 three F, heteroaryl; R10 and R11 may form together with the N atom to
which they are attached a 4, 5 or 6-membered heterocycle wherein a C

atom may be replaced by N, O, S, SO, SO;;

X -CH2-,
30
5. , Compounds of the formula | as claimed in claims 1 to 4, where one or

more substituent has the following meaning



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

(C3-C6) 15 cycl oal kyl, (C2-C6) al kenyl, phenyl,
wo2ple@n9do9 where al kyl nay substituted w th ORETAEP2005/009269

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 formula | as clainmed in Odlains 1 to 5 wherein RI,
R2, R5, R H R3 H (Cl-C6)-alkyl; R4 H 30 R7
(Cl-C6)-al kyl; R8 CF3; RO H, WD 2006/ 029699

PCT/ EP2005/ 009269 52 X -CH2-. 7. A pharnmaceutica
conprising one or nore conpounds of the fornula I as
5 claimed in one or nore of clains 1 to 6. 8. A

R1

Pgar maceut i
rmul a |

and one or

gqj conpri sing one or nore conpounds of the

clained in one or nore of clains 1 to 6

nore acti ve substances whi ch have

favorabl e effects on netabolic disturbances or
5 R3 disorders fridgitehO6)-adledioci ated 10 therewith. 9. A
phar maceuti cal conprising one or nore conpounds of the

fornmul a |

as clainmed in one or nore of clains 1 to 6

R4 and one or ndye antidiabetics. 15 10. A pharnaceuti cal
conprising one or nore conpounds of the forrmula | as
clainmed in one or nore of clains 1 to 6 and one or

R5 nmore lipid

dul ators. 11. The use of the conpounds of

the formula I’ as clainmed in one or nore of

10
R6 H;
R7 (C1-C8) alkyl, (C1-C4) alkylen-O-(C1-C4) alkyl,.(C1-C6) alkylen-
phenyl, (C1-C4) alkylen-O-(C1-C4) alkylen-phenyl, (C3-C6)
15 cycloalkyl, (C2-C6) alkenyl, phenyl, O-phenyl, where alkyl may
substituted with one or more fluorine or phenyl atoms and where n
may be 0, 1 or 2;
R8 H;
20
R9 CF3;
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-C6)-alkyl;
R8 CF3;
R9 H;



5

10

15

20

25

30

clains 1 to 6 for the treatnent and/or prevention of
di sorders of fatty acid netabolism 20 and gl ucose
wabdeizedp on di sorders. 12. The use of the conpoum#s006/009269
the formula I as clainmed in one or nore of clains 1
to 6 for the treatnment and/or prevention of disorders
in which insulin resistance 32s involved. 25 13. The
use of the conpounds of the fornula | as clainmed in
one or nore of clains 1 to 6 for the treatnent and/or
prevention of diabetes nellitus including the
prevention of the squel ae associated therewith. 30 14.
X The use of tH&Heonpounds of the formula I as clai med
in one or nore of clains 1 to 6 for the treatnent
and/ or prevention of dyslipidem as and their squel ae.
7. VOAZSRH{328008aIREMHEINY DhE Q7P 288e doingdundEer thedorhula | as
_the conmpounds of the formula | as claimed in one or
claimed én ene of Inerefrlainse! fof. t he treat ment and/ or
prevention of conditions which may be associated wth
the nmetabolic syndrone. 5 16. The use of the conpounds
8. of Atprearfrizicautieall conspriding oRE drmoreecarpamids off thedbahoie | as
1to 6 for the treatnment and/or prevention of .
clairgeghye Pna & inRyeR{Flaisnd & P aad ong oMo 3etive sybstapges which have
s . .
fave B e B A Bl e o oo R e 85 atta
therawithve conpound for the treatnent of disorders of
fatty acid netabolismand glucose utilization
di sorders. 18. The use of conpounds as clained in one

9. OF A& RicettiBBorprising ohB or HAGHR AN bithdtiotRaRll as
one tTurther active conpound for the treatnent of

clairied éim dee ©rimoreld aiiimsh1 k6 wndroneest goae astidiabetios! ved.
19. A process for preparing a pharnmaceutica
conprising one or nore of the conpounds as clainmed in

10. ON@ Marfﬂﬁc@uﬂ&al%o’#ﬁ@ﬁsih? bBer MbieCdbrapdiridSestheifsirdla | as
the active conmpound with a pharmaceutically suitable

clairogé in ene o dnerie ofgilaiga hite 6@ned eraof mose lipid motvlatars.

suitable for adm ni stration.
11.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 for the treatment and/or prevention 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 for the treatment and/or prevention of disorders in which insulin

resistance is involved.

13.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 for the treatment and/or prevention of diabetes mellitus including the
brevention of the squelae associated therewith.

14.  The use of the compounds of the formula | as claimed in one or more of

claims 1 to 6 for the treatment and/or prevention of dyslipidemias and their squelae.
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15.  The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 for the treatment and/or prevention of conditions which may be

associated with the metabolic syndrome.

5 16. The use of the compounds of the formula | as claimed in one or more of
claims 1 to 6 for the treatment and/or prevention of demyelinating and dysmyelinating

diseases.

17. The use of compounds as claimed in one or more of claims 1 to 6 in
10 combination with at least one further active compound 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 for the treatment of disorders in

15 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

20 a form suitable for administration.



