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WO 2007/039176 PCT/EP2006/009302 1 Description DERIVATIVES OF
2-AMINTHIAZOLES AND 2-AMINOOXAZOLES, PROCESSES FOR
WB@%sﬁ%PARATION AND THEIR USE AS PI—!ARMAC%‘[}J%&IU&BG%OZ
The invention relates to oxadiazolones and to their physiologically
acceptable salts and physiologically functional derivatives showing
PPARdelta agonist activity. PPARdelta agonists have been described in
the prior art (e.g. WO 01100603, WO 10 02/092590, W02003/074495,
W02004/093879, W02004/080943, W02005/054213 and
5/097786). Compounds comprising an oxadiazolone feature as
inhibitors of factor Xa were disclosed in DE 101 12 768 Al, oral
DERTYWYPOGS 0B IC- BgITESI AT  86/13264 Nboare Wi 9 HORkEGompowngdss
PREPIBRAAG 2 BReATE§rotTF ik A8 RERTDE6Ies are known as modulators of
molecules with phosphotyrosine recognition 15 units. Phenyl derivatives
as agents for the therapy of thromboembolic disorders are known from
WO 02/057236. Benzene derivatives as inhibitors of squalene synthase

The inepiofelsiaintis mraciericresanmb i o RhxRobE sads poseptaple salts and
phydRIegitamwaadireel qsriRfieeH SR PIRINB daransybHist WhiRftpermit
therapeutically utilizable modulation of lipid and/or carbohydrate
metabolism and are thus suitable for the prevention and/or treatment of
PP Alitgettaessnidtsisdyp dati alesiaibah th dtlkapoisc|aro isca i Che 1ddasse, WO

omo?%%%'%ﬁﬁ%ﬁ%%ﬁé%‘?@% 0@3@?9%@@%@(@5@%’3}%%3? WO2005/054213

myélina and other'neurodegenerative e’‘centra
and W@mmﬁam&ﬁér@mmysmgomséﬁm @frcoxasharalsnetichtue dslinbibitors
of 18 ARHURE'JEALLREERIPIE BT ROTBEONAorIISUBREUARS AdErts in WO

suitable in particular for activating PPARdelta and alpha, however it

96/1328Yssfemnaten/ 16 RRIVE crRmPRitIN Y AaNNaep BREMY BiPurclisheeife 30

hete?BBYRRISIR n SYAMROHTIIRIRIENE BTRRABEGISSIQsH BrasspiRberiaatk R cognition
_formula 1: NP5 R4 R1H\10 : o
units. Phenyt derivatives as agents for the therapy of thromboembolic disorders are

Des

known from WO 02/057236. Benzene derivatives as inhibitors of squalene synthase
and protein faresyltransferase are described in W0O86/34851.

The invention was based on the object of providing compounds which permit
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. Anocther purpose of the
invention is to treat demyelinating and other neurodegenerative disorders of the central
and peripheral nervous systems.

A series of compounds which modulate the activity of PPA recepiors has been found.
The compounds are suitable in particular for activating PPARdelta and PPARalpha,
however it is possible that the relative activation varies depending on the specific
compounds.
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5 formula | wherein R1 H, halogen, (C1-C8) alkyl, (CO-C4)
alkylene-O-(CO-C4) alkylene-H, SCH3, 10 CN, wherein alkyl and
alkylene are unsubstituted or mono, di- or trisubstituted by F; R2,,R3,R4
are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(CO-C4)
alkylene-H, SCH3, 15 CN, wherein afkyl and alkylene are unsubstituted
or mono, di- or trisubstituted by F; X -CH2-, -CH2-CH2-; 201is S or Q;
R5 is H, (C1-C8) alkyl, (C1-C4) alkylene-C-(C1-C4) alkyl, (C1-C4)
alkylene-O- (CO-C4) alkylene-(C6-C10) aryl, (CO-C4) alkylene-(C3-C 12)

Comé’;?é‘agﬁ&% ilf%%%)&%{g@?ﬂé%?&%’ﬁ rléﬁé%l‘g%}{\%ﬁ: terocycloalkyl,
(CO-C4) alkylene- 25 (C3-C15) heterocycloalkenyl, (CO-C4)

e alkylene-(C5¢&45) heteroaryl, wherein alkyl and alkylene are

TR hbstituteﬁi mong;, di- omisur?itituted by F, N((CO-C4)

dlkylRne-H)1(CO-C4) alkkyleng-H and, O-(CO=C4) alkylene-H 3 and
pheréin cycloalkyi, aryl, fretgrocyclo |, heterocycioalkenyl and
hetérioaryl areynsubstit QI mono-, dif or trisubstituted by F, Cl, Br,

CF3, (C1-C4)%alkyl, CG 4) alkyl ang (CO-C4)-alkylen-O-(CO-C4)

alkyiene-H; R6, R7 H, (Z6=€14) aryI,N/ﬁlch IS unsubstituted or mono-, di-

=&, Br, @3, (C1-C4) alkyl and

CO-C4) lene-H; or R6 and R7 together with the
oxazole or thiazole ring form a benzothiazole or benzoxazole ring, which
is unsubstituted or mono- di- or trisubstituted by F, CI, Br, CF3, (C1-C4)

formyigyl and (CO-C4)-alkylen-O-(CO-C4) alkylene-H: in all its stereolsomeric
forms, enantiomeric forms and mixtures in any ratio, and its

hysiologically acceptable salts and tautomeric forms. According to a first
Whe%é%ect, there is provided compounds of the formulal N F11c U N\N,,fo

R H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-0O-(C0-C4) alikylene-H, SCH3,
CN, wherein alky! and alkylene are unsubstituted or mono, di- or
trisubstituted by F;

R2,,R3,R4 are independently
- H, halogen, (C1-C8) aliyt, (C0-C4) alkylene-O-(C0-C4) alkylens-H, SCH3,
CN, wherein alkyl and alkyiene are unsubstituted or mono, di- or
trisubstituted by F;

X ~GH2-, -CH2-CH2-:
U s S or
R5 is H, (C1-C8) alkyl, (C1-C4) alkylene-O-(C1-C4) alkyl, (C1-C4) alkylene-0-

(C0-C4) alkylene-(CE-C10) aryl, (C0-C4) alkylene-(C3-C12) cycloaliyl, (C2-
C8) atkenyl, (CO-C4) alkylene-{(C3-C15) heterocycloaliyl, (C0-C4) alkyiene-
(C3-C15) heterocycloalkenyl, (C0-C4) alkylene-(C5-C15) heteroaryl,
wherein alkyl and alikylene are unsubstituted or mono-, di- or trisubstituted
by F, N((C0-C4) alkylene-H)-(C0-C4) alkylene-H and O-(C0-C4) alikylene-H



IO ~i formula | wherein Rl is H, F, Cl, (CI-C4) alkyl which is
unsubstituted or mono-, di- or trisubstituted by F; R2,R3,R4 are H; 3a X
-OH2-, -CH2-CH2-; U isSor0; R5 is (C1-C4) alkyl, (C1-C4) -
alkyiene-0-(01-C4) alkyl, (C1-C4) aikyiene-0- CH2-phenyl, (C1-C4)
alkylene-(C5-06) heterocycloalkyl, wherein alkyl and alkylene can be
monosubstituted by N((C1-C4) alkyl)-(C1-C4) alkyl and wherein
heterocycloalkyl is unsubstituted or monosubstituted by (01-04) alkyl or

CO-(@x ey crputialcay, Astemmeios it irsinerrisalkenyl and
MON@BSIEHIEEDY e ftlsBltdd™8r rABALC 4104 akyipStififl b R T At CF3,

R7 together with the oxazole or thiazole ring form a benzothiazole or
benzZBxiicd ARy icHe - R ATk AR G riGAS AR Tek e healpgene-+H:

F, Cl, Br, CF3, (01-04) alkyl and (00-C4)-alkylen-O-(CO-C4) alkylene-H; in

all its sterepgisomeric forms, enantiomeric forms and mixtures jn any ratio,

R6. Bt hgerolis Eoll P e LRGP IR frAb MBI ed by F.
embda@iindeNCateeltinD4pdigidiad ¢l dicatimigrodndS G 1k p diyiana-i; or
where one or more substituents have the following meaning: R1 halogen,
(C1-C8) alkyl, (CO-C4) alkylene-0-(CO-C4) alkylene-H, SCH3, ON,

R6 anthBietogekiybawitiathel @xezote undblsstivigtethgiotons inoetitisabltitted
by Fiy RL -Cd)alkyl 0. )@yl whege]

e P e e oy .
are HeBIBr, CF3, (C1-C4) alicyl and (C0-C4)-alkylen-0-(C0-C4) alkylene-H;

in all its sterecisomeric forms, enantiomeric forms and mixtures in any ratio, and its

vhysiologically acceptable salts and tautomeric forms.

According to a first aspect, there is provided compoUnds of the formula |

formula |

whearain

R is K, F, Cl, (C1-C4) alkyl which is unsubstituted or mono-, di- or
trisubsiituted by F;

R2,R3 R4 areH;



X is -CH2-CIH2-; X is CH2; uis S; 4 R5 is (CI-C4) alkyl, (C1-C4)
alkytene-O-(C1- C4) alkyl, (CI-C4) alkyiene-0 CH2-phenyl, (CI-C4)
alkyiene-(C5-C6) heterocycloalkyl wherein alkyl and alkylene can be
mono-, di- or trisubstituted by N((CI-C4) alkyl)-(CI-C4) alkyl and wherein
heterocycloalkyl is unsubstituted~y monosubstituted by (CI- C4) alkyl or
CO-(C1-C4) alkyl; R6 is phenyl monosubstituted by ClI or methoxy; R6
and R7 t her \Agﬂ’u thiazole ring denote benzothiazole substituted by
X CF3 or "t?i ydliment according to the disclosure are
compounds of the formula I, wherein Rl is H, F, CH3 or CF3. Another
embodlme@%%g -ording to the disclosure are compounds of the formula I,
wherein R , CH3 or CF3. Another embodiment according to the
disclosure are compounds of the formula I. wherein R6 and R7 together

ravith theghiazoteringdenaiearrifiqeamest ﬁf@ 'i;@%f@ LR ene-0-

- embodiment accordln to the disclosure ar
3-(4-[2- (BEARIBNS of Dl yhLifRnTe - ErRf)- bﬁ‘sﬁfwymlkyh wherein alkyi and
,2,4)0xasliaehS itthe mnnsubststu%ed by N{(C“Z»Ca@i ailb_?i [)-(mm alkyl and

3-{4-[2-(Benzothiazol-2-yi-butyl-amino)-ethyl]-phenyl 4loxadiazol-
5-f)m[e SBHYIET® )Bﬁg%é% g r%onosubs ed by (C1-C4

3-(4-{2-Eintyt{ G e TrbB4beirahthiazol-2-yi)-amino]-ethyl}-phenyl)-4H-[1,2
,4]oxadiazol- 5-one 5
3-(4-{2-[Butyl-(6-chloro-benzothiazol-2-yl)-amino]-ethyl}-phenyl)-4H-[

R& 2 4]oiﬁﬁa@&ﬁbamhmw{azpsempsmmwemmsmw by F, Cl, Br, CF3,

iazol-2- ga,@[mM@t@){&ng-methyl-phenyl)AH-

Rr7 is H:or

R and R7 fogether with the oxazole or thiazole ring form a benzothiszole or
benzoxazole ring, which is unsubstituted or monc-, di- or trisubstiuied by
F. Gl, Br, CF3, (C1-C4) alkyl and (CO-C4)-alicylen-0O-(C0-C4) alkylene-H:

in all its sterecisomeric forms, enantiomeric forms and midures in any ratio, and is
physioiegically accepiable salts and tautomeric forme.

Another embodiment according to the disclosure are compounds of the formula | where
one or more substituenis have the following meaning:

R1 halogen, (C1-C8) alkyl, (CO-C4) alkyiene-O-(C0-C4) alkylene-H, SCH3, CN,
wherein alkyl and alkylene are unsubstituted or mono, di- or trisubstituted by F;

R1 is H, F, Cl, (C1-C4) alkyl, O-(C1-C4) alkyl, wherein alkyl and alkyien@ are
unsubstituted or mono, bi- or trisubstituted by F;

R2,R3,R4 areH:



[1,2,4]oxadiazol-5-one 10 3-(4-{2-[Butyl-(6-trifl uoromethyl-benzoth
iazol-2-yl)-amino]-ethyl}-2-methyl-phenyl}-4 H- [ 1, 2,4]oxad iazol-5-one
3-(2-Methyl-4-{2-[[2-(tetrahydro-pyran-4-yl)-ethyl]-(6-trifluoromethyl-benzot
hiazol-2-yl)- 15 amino]-ethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one
3-(2-Methyl-4-{2-[(tetrahydro-pyran-3-ylmethyl)-(6-trifluoromethyl-benzothi
azol-2-yl)- amino]-ethyl}-phenyl)-4H3[L,2,4]oxadiazol-5-one 20
3-(2-Methyl-4-{2-[(tetrahydro-pyran-4-ylmethyl)-(6-trifluoromethyl-benzothi
azol-2-yl)- amino]-ethyl}-phenyl)-4H-[ 1,2,4]oxadiazol-5-one
73-(4-{&-RH2Z-Bettyl-piperidin-4-yl)-ethyl]-(6-trifluoromethyl-benzothiazol-2-
yl)-amino]- ethyl}-2-methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one 25
3-(4-[(Benzooxazol-2-yl-butyl-amino)-methyl]-phenyl}-4H-[1,2,4]oxadiazol-
X5-onels GHZ;
3-{4-[(Benzothiazol-2-yl-butyl-amino)-methyl]-phenyl}-4H-[1,2,4]oxadiazol-
5-one 30
US-(4-{[§§t;yl-(6-chIoro-benzothiazol-2-yl)-amino]-methyl}-phenyl)-4H-[
1,2,4]oxadiazol-5- one WO 2007/039176 PCT/EP2006/009302 6
3-(4-{2-[(3-Methoxy-propyl)-(6-trifluoromethyl-benzoth
iazol-2-yi)-amino]-ethyl}-2- methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one
3-(4-{2-[[2-(2-Methoxy-ethoxy)-ethyl]-(6-trifluoromethyl-benzoth
iazol-2-yl)-a m ino] 5 ethyl}-2-methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one
3-(4-{2-[(2-Benzyloxy-ethyl)-(6-trifluoromethyl-be nzoth iazol-2-yl)-am
ino)-ethyl}-2- methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one 10
3-(4-{2-[(2-Methoxy-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-eth
yl}-2-methyl- phenyl)-4H-[1,2,4]oxadiazol-5-one
3-[4-(2-{Butyl-[4-(4-methoxy-phenyl)-thiazol-2-yi]-amino}-ethyl)-phenyl]-4
H- [1,2,4]oxadiazol-5-one 15
3-[4-(2-{Butyl-[4-(4-chloro-phenyl)-thiazol-2-yl]-amino}-ethyl)-p henyl]-4H-



[1,2,4]oxadiazol-5-one 3-(4-{2-[[4-(4-C hloro-phenyl)-th
iazol-2-yl]-(3-methoxy-propyl)-am ino]-ethyl}-phenyl)-4H- 20
[1,2,4]oxadiazol-5-one 3-[4-(2-{[4-(4-Chloro-p
henyl)-thiazol-2-yl]-[2-(2-methoxy-ethoxy)-ethyl]-amino}-ethyl)-
phenyl]-4H-[1,2,4]oxadiazol-5-one 25 4
3-[4-(2-{(2-Benzyloxy-ethyl)-[4-(4-chloro-phenyl)-thiazol-2-yl]-amino}-ethyl)
-phenyl]-4H- [1,2,4]oxadiazol-5-one

R e a2 b G A o

3-(4-{[BHiBdaitemil @ trldhaldyterm{T5-C6) heterocycioalky! wherein alkyl and

wo 28RBS R BEER SR e R e R 00 e

iazol- MwhﬁmpmmmlmenwbﬁﬁqEQ ﬁimﬂ%ﬂbﬁﬂt@tﬁi by (C1-
3-(2-Fhupray %{[&;@5 ?g@ yl)-(6-trifluoromethyl-benzothiazol-2-yl)
n

-amino|- thyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one trifluoroacetate
3-(4-{[(2- Dlmethylam ino-ethyl)- (6 -trifl

R UOTOmgiykR eolsRraminel sty
fluoro-phenyl)-4H-[1,2,4]oxadiazol-5-one trlfluoroacetate 10
3-(2-Fluoro-4-{[(2-methoxy-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-ami

R6 dd-REtbyinhenih the fHliddiexadiarehfi=oBenzothiazole substiiuted by CF3 or

3-(2-Fluoro-4-{[(2-piperidin-1-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-
amino]- methyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one trifluoroacetate 15
3-(2-Fluoro-4-{[(2-morphol
rif I-2:yl
Anoﬁ%ﬁhh%phené?ﬂ%ég[% Ag xadla SB(%% tr%r g&oa gtga]?gs of the formula |,
whege{2-Fluoro-4-{[[2-(1-methyl-pyrrolidin-2-yi)-ethyl]-(6-trifluoromethyl-benzot
hiazol-2-yl) 20 amino]-methyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one
trifluoroacetate
R1 3- (s {f(EPHFBHOMCEi-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-
methyl}-2- trifluoromethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one .

Cl

Another embodiment according to the disclosure are compounds of the formuia |,

wherein
R1 is F, CH3 or CF3.

Another embodiment according to the disclosure are compounds of the formuia |,

wherein

R6 and R7 together with the thiazole ring denote 8-triflucromethyl-benzothiazole.

Another embodiment according to the disclosure are the compounds:
I-{4-[2-(Benzooxazol-2-yl-butyi-aminc)-ethylil-phenyl}-4H-[1,2 4loxadiazoi-5-one

3-{4-{2-(Benzothiazol-2-yl-butyl-amino)-ethyl}-phenyi}-4H-] 1,2 4)oxadiazol-5-one
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25
3-(4-{[(2-Dimethylamino-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]
= -2- trifluoromethyl-phenyl)-4H-[1,2,4]oxadiazol-5-0 _ "
“t(rg%%gg/%%ggé(fate 3-(4-{[(2-Methoxy-ethyl)-(6-trifluoromethyl-r;J](?e(ﬁg(F):Fﬁ0%mO)392
iazol-2-yl)-amino]-methyl}-2- 5
trifluoromethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one 30
3-(4-{[(2-Piperidin-1-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-
methyl}-2- trifluoromethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one
trifluoroacetate 8
3-(4324E{(@INDrphthioxd-yeetio« St Eydramatbjietienzotheant)i-a-y )t fuwiadiazol-
5. Onrgethyl}-z- trifluoromethyl-phenyl}-4H-(1,2,4)oxadiazol-5-one
trifluoroacetate 3-(4-{[[2-(1-Methyl-pyrrolidin-2-yi)-ethyl]-(6-trifiuor
ethyl-benzothi ol-2-yi)-amino-
3~(4$}£]jl~g§9§;é¥éﬂe{§t'£ﬂé@éPéﬂ?é%ﬁh%bzé‘gﬁjbah%r@?-éﬁw%‘r{éﬁfﬁﬁ‘-%Hn[1 2 4Joxadiazol-5-
Oh&3.[4-((Butyl-[4-(4-methoxy-phenyl)-thiazol-2-yi]-amino}-methyl)-Phenyl]-4H
- [1,2,4)oxadiazol-5-one

3-(4-{[[4-(4-Chloro-phenyl)-thiazal-2-yi]-(3-methoxy-propyl)-amino]-methyl

3(4@#@;@ ‘8H£ﬂ)'94%€[12,§f?1%9f' aégg _?gm-ethyy:‘;y»ﬁmgyh%phem];;)«aeth}

[1,2 3ediHatbiCGhiate-phenyl)-thiazol-2-y1]-(2-methoxy-ethyl)-amino]-methyl}-
2-fluoro- phenyl)-4 H-[ 1, 2,4)oxad iazol-5-one
3-[4-({[4-(4-Chloro-phenyl)-thiazol-2-yi]-[2-(2-methoxy-ethoxy)-ethyl]-amin

3-(4elRriidttyi(O-trilircoprashyib4Hzoibjd okl rahSrohetiyijs2diselbglighenyl)-4 H-

[1 ,2?4%&58%99-%?%3 all combinations of preferred embodiments of the
disclosure described herein. According to a second aspect, there is
provided a pharmaceutical comprising one or more compounds of the

3-(2ivistia-Lag gefined ARRN 6. AFSALE LYK/ NIERR0s R mBRIG S RTAMNRS ol-2-y1)-

.a pharmaceutical comprising one or more compounds of the formula | as
amigehAEY St Wit Orld Sr HBRARARI - Sistances which have favorable

effects on metabolic disturbances or disorders frequently associated
therewith: According to a fourth aspect, there js provided.a pharmaceuti
e eSS e v S B i S RS
amianpathg jopimeond) adttid b Betjoza8mzol-5-one

3-(2-Methyi-4-{2-{(tetrahydro-pyran-4-ylmethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-
amino]-ethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one

3-(4-{2-[[2-(1-Acetyl-piperidin-4-yi)-ethyl]-(8-trifluoromethyl-benzothiazol-2-yi}-aminoj-
ethyl}-2-methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one

3-{4-{(Benzooxazol-2-yl-butyl-amino)-methyl]-phenyl}-4H-[1,2,4]Joxadiazol-5-one
3-{4-{(Benzothiazol-2-yl-butyl-amino}-methyl]-phenyi}-4H-[1,2 4]oxadiazoi-5-one

3-(4-{[Butyl-(6-chloro-benzothiazol-2-yl}-aminol-methyl}-phenyl)-4H-[1,2 4]oxadiazol-5-
one
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According to a fifth aspect, there is provided a pharmaceutical comprising
one or more compounds of the formula | as defined above and one or
whHAke-HRig smodulators. According to a sixth aspect, there |Sﬁ9}ﬁg§ﬁlmo%”2
compounds of the formula | as defined above for use for the treatment
and/or prevention of disorders of fatty@cid metabolism and glucose
utilization disorders. According to a seventh aspect, there is provided
compounds of the formula | as defined above for use for the treatment
r ventlon of rders | in wh| nsulm esis |s |nv
T A e e R T R R B R O ples -2
metmgfmh@ylaxéwéﬂﬁe@j@mﬂmzf@!@wéor the treatment and/or preventlon of
diabetes mellitus including the prevention of the squelae associated
therewith. According to a ninth aspect, there is provided compounds of the
3-(4tbarH e Mo thererthappiretior bidetriueie elividm aadiin aniedahis misrol-
ethyiYSIRKIETBASA) m?ﬂrgqy BRacfizIElinado a tenth aspect, there is
provided compounds o the formula 1 as defined above for use for the
treatment and/or prevention of conditions which may be associated with

3- (4tl{@[me@émmpnd 3 ' dﬂ%quﬁ&ﬁ?gﬁﬂmlﬂémﬁll%@?!@?ﬁf@@?ﬂ)%i&%@ﬁhy!}-z-
e the formula | as defined above for use for the
ﬂﬁ@)ﬁh@%ﬁﬁa gr éﬁ't%?% e‘?ﬁ?elinating and other
neurodegenerative disorders of the central and peripheral nervous
S . ordln If re | vided.comy
3“(46%%%%\%%%% i %&@ t oé v?ﬁ% %?fea%%[!%n% i i%rﬂ t%\?gi%%ﬁn ?}%-metﬁy?-
pheM)u@d-ﬁér&HéqxedtﬁI@hﬁomn@lsorders of fatty acid metabollsm and glucose

utiIization disorders. 8b According to a thirteenth aspect, there is provided
mpounds as defined above in combination with at least one further
3- E%(@n ribéneeibensehane hiagaeny'braissiietyb-meenIridtin
[1,2I8RpisRMERISHved. According to a fourteenth aspect, there is provided
a process for preparing a pharmaceutical comprising one or more of the
compounds as defined above, which comprises mixing the active

3-[4o@viBatdanithchiphavshacgtibidyotdtadlernarop e tydl-piiggilgitiis

rgxtur |nt form suitable for.administration.
[1,2,4]oxa ;azo

3-(4-{2-[[4-(4-Chloro-phenyl)-thiazol-2-yl]-(3-methoxy-propyl-aminol-ethyl}-phenyl}-4 -
[1,2 4]oxadiazol-5-one

3-[4-(2-{[4-(4-Chloro-phenyl}-thiazol-2-yi]-{2-(2-methoxy-ethoxy)-ethyll-amino}-ethyl)-
phenyi}-4H-[1,2,4]oxadiazol-5-one

3-{4-(2-{(2-Benzyloxy-ethyl}-[4-(4-chioro-phenyt)-thiazol-2-yl}-amino}-ethyl}-phenyl]-4H-
[1,2,4]Joxadiazol-5-one

3-(4-{2-[{4-(4-Chloro-phenyl)-thiazol-2-yl}-(2-methoxy-ethyl}-aminol-ethyl}-phenyl}-4H-
{1,2 4loxadiazol-5-one

3-(4-{[Butyl-(6-trifluoromethyi-benzothiazol-2-yh)-aminol-methyl}-2-fluoro-phenyl)-4H-
[1,2,4loxadiazol-5-0ne
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As used herein, the term alkyl is to be understood in the broadest sense to
mean saturated hydrocarbon residues which can be linear, i. e.
gpaln or branched. If not otherwise defined alkyl h gf
%on atoms. Examples of "-(C1-C8)-alkyl" are alkyl reS|due§J7 gtc%\ gﬁﬁméﬂz
1, 2,3,4,5, 6,7 or 8 carbon atoms aré methyl, ethyl, propyl, butyl, pentyl,
hexyl, heptyl or octyl, the n-isomers of all these residues, isopropyl,

isobutyl, 1 methylbutyl, isopentyl, neopentyl, 2,2- dimethylbutyl

= met hex I set I tert-but
3*{4{{5[%]9% S%rb?gremzo?égz @%—gi a! VAL (,¥ RIS due % 41Ia||n|ng
[1,2&](2@@32(8 %phor 8 carbon atoms, in which the term "-CO-alkyl" is a
covalent bond. All these statements apply also to the term alkylene. WO

2007/039176 PCTIRP2006/009302 9 As used herein, the term alkenyl is
3-(215lperentallf2roua aldine bibatedi-<Brigusramathyhrenzeliaroleidiamino] -

mezwwm@afm frdoubleapss ansheanifisolipgasthtg- straight- chain, or

branched. If not otherwise defined alkenyl has 2 to 8 carbon atoms.
Examples of "-(C2-C8)-alkenyl" are alkenyl residues containing 2, 3, 4, 5,

3-(48] (Z-@’tﬁ&mﬁlﬁm&@@tﬁyﬂ)q&‘—irﬁﬂ[.1Qmﬁm@wﬁyﬂxzbtﬁ@mfwlyQ—M%Pﬁtémyi}-z-

o A 2T A R URBHRIAIE apply also 10 the term

alkenylene. As used herein, the term alkinyl is to be understood in the

3- (2¢%¢8§-§?j‘hﬁ%ﬁ9@x%a&h§%wqm gFB {Rslc!)uensm hich P? nyﬂ[-g‘zo l}nto methyi}-

bonds an ar, I stral a|n or b ran
pherdiidst IRy 22as-8-088bon atoms Examples of " (C2 C8)- alklnyl
are alkinyl residues containing 2,3,4,5, 6,7 or 8 carbon atoms are, for

example ethynyl, 1- ynyI 2-prop (= propargyl) or 2-butynyl. All
3-(2 tﬁlés%‘)s‘%a%#emer atseﬁfttsi%(@éfﬁa%wﬁieh anzaihiRzaieZ-yh)-amino]-

metﬁwtgmmaalaqagmydi@mﬁbyb%ﬂenm@@bstltuent on another
residue, for example in an alkyloxy residue, an alkyloxycarbonyl residue or

an arylalkyl residue. 20 If not otherwise defined, alkyl, alkylene, alkenyl,
3—(2a¥kmrxulm?€{(mkinmmmadkynﬁmwaﬁetriﬂmwm'émgﬁwmhmﬁt -Diyl}-amino}-

T

3-(2-Fluoro-4-{[[2-(1-methyl-pyrrolidin-2-yi}-ethyl}-(6-trifluoromethyl-benzothiazol-2-y1)-
aminol-methyl}-phenyl}-4H-{1,2 4joxadizazol-5-one triflucroacetate

3-(4-{[(2-Pyrrolidin-1-yl-ethyl)-(6-trifiuoromethyl-benzothiazol-2-yi}-amino}-methyi}-2-
trifluoromethyl-phenyl)-4H-{1,2 4joxadiazol-5-one

3-(4-{[(2-Dimethylamino-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-methyl}-2-
trifluoromethyl-phenyl}-4H-[1,2 4)Joxadiazol-5-one ftrifluoroacetate

3-{4-{[(2-Methoxy-ethyl)-(6-trifluoromethyl-benzothiazol-2-yi)-amino}-methyi}-2-
triflucromethyi-phenyl)-4H-[1,2 4Joxadiazol-5-one '

3~-(4-{{(2-Piperidin-1-yl-ethyi)-(6-triflucromethyl-benzothiazol-2-yl)-amino}-methyl}-2-
trifluoromethyl-phenyl)-4H-{1,2 4joxadiazoi-5-one trifluorcacetate



alkylene-(C6-C10) aryl, CO-O-(C1-C4) alkyl, CO-O-(CO-C4) alkylene-(C3-
C13)cycloalkyl, CO-O-(CO-C4) alkylene-(C3-C15)heterocycle,
CO-N((CO-C4) alkylene 25 H)-(CO-C4) alkylene- (C6-C10) aryl,
CO-N((CO-C4) alkylene-H)-(CO-C4) %kylene-H, CO-N((C0O-C4)
alkylene-H)-(CO-C4) alkylene- (C3-C13)cycloalkyl, CO-N((CO-C4)
alkylene-H)-(C0-C4) alkylene- (C3-C15) heterocycle, (CO-C4)

e -(C3-CJ? e e o st rcHnothyt-2-
A P AR A R EREHE BT B U SBREE O-C)
alkylene-(C3-C12)cycloalkyl, O-(CO-C4) alkylene-(C3-C15)heterocycle, 0-

e e LT

methyiladdn8u@sraiiB)hptemedyelbl-[3 LI oM 2RATHINE Bifiucroacetate
PCT/EP2006/009302 10 C4)alkyl, S-(CO-C4)
atkylene-(C3-C13)cycloalkyl, S-(CO-C4) alkylene-(C6-C10) aryl, S-
3-Mtﬁu@hﬁ%ﬂ@m&q&@mm&mw&az}mpe@a}-@eabmmwawn
[1,2, kdenesird-dat3)cycloalkyl, SO-(CO-C4) alkylene-(C6-C10) aryl,
O-(CO-C4) alkylene-(C3-C15) heterocycle, S02-(C1-C4)alkyl,
S0O2-(C0O-C4) alkylene-(C3-C13)cycloalkyl, S02-(C0 5 C4)

3—(44%%%??39)\g&%ﬁf#ﬁ%{%@-%ﬂ%ﬁ(fé@é&@?ﬁﬂ%@ﬁk&ﬂuoro-

S
pheny @HNRCO- C4)alkylene-H, SO2-N((CO-C4)
alkylene-H)-(C0-C4)alkylene-(C3-C13)cycloalkyl, SO02-
-CA)alkylene-H)-(C0-C4)alkylene-(C3-C15)heterocyclewhere the
- G R AR O R & Ui Jetre S Bk et o
phenyl)@iHE, DéjpeiBaiD3,.dieCN, OCF3, O-(C1-C6)-alkyl, (C1-C6)-alkyl,
N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H;
N((C0-C4)-atkylene-H)-(C0-C4)-alkylene-H, N((CO-C4)
3'?4'%@@WQWWMH%%@?eWJ)@ho;ty)-(?thy!}-amino}-methyﬁ}-&
5 k (€005 ene-(C6-C12)-aryl, N((CO- -
ﬂucr%%ﬁ@ﬁ%ﬁﬁ)?gg-cﬁﬁ%ﬁﬁ% 3-C15)heterocycle, N((CO-C4)
alkylene-H)-CO- (C0-C4)alkylene-(C6-C12)-aryl,
This N($610sufoalledenecbhhbHds0af ddnitey i
o isC4)alkglene,-H)-%O-é‘cgt%@aikerne-(é%gﬁi%I§;?£§?d embodiments of the
disCIRR R BSSHRSAERRIEN:CO- (CO-C4)atkylene-(C3-C15)heterocycle,
- N((CO-C4) alkylene-H)-CO-O-(CO- C4)alkylene-(C6-C12)-aryl,

Acc%%ﬁéﬁé%%%ﬁ@%%c Ot%l%%)%@%g%g (CC}@%%%'& comprising one or

MOreNgEOR )tk plctine- Forn@ @ O26OieBwd kptere-(C3-Cl5)heterocycle,
N((CO-C4) alkylene-H)-CO-N((C0-C4)

According to a third aspect, there is provided a pharmaceutical comprising one or
more compounds of the formula | as defined above and one or more active
substances which have favorable effects on metabolic disturbances or disorders
frequently associated therewith.

According to a fouz_'th aspect, there is provided a pharmaceutical comprising one or

more compotnds of the formula | as defined above and one or more aniidiabetics.



20 alkylene-H)-(CO-C4)alkylene-(C6-C12)-aryl,
N((C0O-C4)alkylene-H)-CO-N((C0-C4)- alkylene-H)-(CO-C4)alkyl,
N((C0-C4)alkylene-H)-CO-N((CO-C4)-alkylene-H)-(CO-
C4)alkylene-(C3-C13)cycloalkyl 5
N((C0-C4)alkylene-H)-CO-N((CO-C4)-alkylene-H)-
(CO-C4)alkylene-(C3-C15)heterocycle, where the aryl ring or heterocyclic
Accanting torsfifististedtothamis- ;mndiéabaimmmqéumamommiwe or

o R AR A U e g o0

modblBOEC1-C6)-alkyl, SF5, CONH2. The term cycloalkyl is to be understood
to mean saturated hydrocarbon cycle containing from 3 to 13 carbon
atoms in a mono- or bicyclic, fused, bridged or 30 spirocyclic ring.

Acceingpies 6P REED) ARGERIRIOYiEhAYRRINEL B JermriNg | as defined

abolBSiHESLAMABING Srder dhdloB pRevihiibh dRPdidrddadbeaspratoms
like cyclopropyl cyclobutyl cyclopentyl cyclohexyl, cycloheptyl,

metapabuBpneaicasyH TR op 958476 PCT/EP2006/009302 11

cyclodecyl, cycloundecyl or cyclododecyl. The term cycloalkyl also
includes bicyclic groups in which an above c cloalkyl ri
Ao e R B RE RY FBS G GRS COMPoGHGS of he TofmE T
defibéihbdeiraingiensphibaleaenbnl kadesmpeyetasivenyl digorbers in which
understood to mean unsaturated hydrocarbon cycle containing from 3 to

InstyiR AASEHARGRIS IRV2¥EHio- or bicyclic, fused or bridged ring, wherein the

one, two or three double bonds are not located within a cyclic alkyl group

Acciﬁ)r@mh aténaann%? t%itgi;%agﬂer%tl% @lg‘vﬁ%{) %Eoﬁﬁ@@Bﬁ A)?orm laia

clo groups are cyc ylor cycl exeny whic
deficm bedantiedisimfanihE0eathun /T msasentioycrdiarsiesisoelius

incili é’@% b;gb Ggﬁt%ﬂlﬂﬁﬁg %u%%nysgwggﬁ@g%mwa'kenw ring is

use enzene ring, xample ronaphthalene,
1,4-dihydronaphthalene and 1H-indene. If not otherwise defined cycloalkyl

Accrf 0(8'ﬁermﬁ'tt‘?‘?sH@éyt?ﬁg%t%dp%mcgiﬁ%&%@ﬁ%%tf&ﬁﬂu a | as defined

indepéndently of one another by suitable groups such as, for example: F,
abayp By, YseCios e0Te BN SN O CC BRYSRIO ) MR JRIARTES- @ﬂ%m\ﬂsqueme
CO-0-(C1-C4) alkyl, CO-O-(CO-C4) alkylene-(C3-C13)cycloalkyl,

Acgﬁ%ﬁg)ﬁgﬁ%% Ien§ Cl het?&?ﬁg%%)bgu%dg(&?%é%}muialas defined

abauqfeneéé)%ﬁm&ﬁﬁakdmlkyhdl@m@@qm of conditions which may be

asSOIREE W b2 ERINNIR GG )

According to an eleventh aspect, there is provided compounds of the formula | as
defined above for use for the treatment and/or prevention of demyelinating and other

neurodegenerative disorders of the central and peripheral nervous sysiem.

According to a twelfth aspect, there is provided compounds as defined above in |
combination with at least one further active compound for use for the treatment of

disorders of fatty acid metabolism and glucose utilization disorders.



20 aryl, (CO-C4) alkylene-(C3-C6)cycloalkyl, (C3-C6)alkyl,

(C2-C6)-alkenyl, (C2-C6)- alkinyl, (C0-C4) alkylene-(C6-C10)aryl, (C0-C4)

alkylene-(C3-C15)heterocycle, O-(CO- C6)-alkyl, (CO-C4)

alkylene-O-(C0-C4) alkyl, (C0-C4) &likylene-O-(C0-C4) alkylene-

(C3-C13)cycloalkyl, (C0-C4) alkylene-O-(CO-C4) alkylene-(C6-ClO)aryl,

(C0-C4) alkylene-O-(C0-C4) alkylene-(C3-Cl5)heterocycle, .
Accodirg-lcotudpanyasesdstisre woprnidel corpqenteas drjned above in
cSRaRalCiAnr4) Rikvents (el AL RmE RQUEE R treatment of

alkylene-(C3-C 15)heterocycle, O-CO-N((CO-C4) alkylene-H)-(C0-C4)
digRifeRs i @hiehL suin resBBINg vy atkylene-H)-(CO-C4)

alkylene-H, O-CO- N((C0-C4) alkylene-H)-(C0-C4) alkylene-

(C3-C13)cycloalkyl, O-CO-N((CO-C4) alkylene-H)-(C0-C4) alkylene-,
‘\“é’;?fé‘fg)tﬂé’té?&&{‘r“é?@?%f’(‘éﬁ%%}&ﬁ(ﬁ,'%Rr@wé@@)as@mm% for preparing a
pabten(icGhheyrivalloneS{GRrE 4F alkyineriedsle) dafined above, which

S-(CO-CA4) alkylene- (C3-C15) heterocycle, SO-(C1-C4)alkyl, SO-(CO-C4
CHTRPERES (A T, AR BB (S0 Rl R TIRACLHETY S caifer and
bE AR EcAREANatlore o GIBhittsiko ycle SR {EGHdNVO 2007/039176

PCT/EP2006/009302 12 C4)alkyl, 502-(CO-C4)

alkylene-(C3-C13)cycloalkyl, S02-(CO-C4) alkylene-(C6-C10) aryl,
W%@@gﬁiét@ﬁ%ﬂ@@;{tméﬁa@?@@m in the broadest sense to mean
seRRRHEGdrddatrrresiinleQrtich) alieyIsBanesr G 10)aidight-chain, or branched. If

R R
Wﬁ(ﬁ@&%ﬁwi@e'.*ﬂ-@@@%)@bﬂ&l&éﬁ&@?ﬁww@m&hﬁ ethyl, propy!,
where t a rng or teroc IC.INNJ IS unsu Iitut or mono- or .
o B R bR S 3 H S Lo A R 0 RS, popronyt
4G e, (Opaiiils medHe(EN; C/B-dlkydtngltiityl, 2-methylpentyl, 3-

SGAvalk LC0:64) . )
nﬂ#ﬁﬁ%a i en% 7 }%:go-c }ﬁéﬁ%@ﬁﬁ%@%@%ﬂyﬁﬁ%&? The term “(CO-C8)-alkyl" is a
hvgretabeyaREEHE-FANBEICR)hiId/8né- @ & C 2)-BroprRe(CEoTos, in which the term
“Chakypenea olari dukyIRNendsa S BIROsyBIs MMEGRthélerm alkyiene.
alkylene-H)-CO- (C0-C4)alkylene-(C6-C12)-aryl,
N((C0-C4)alkylene-H)-CO-(CO-C4)alkyl, N((CO-
C4)alkylene-H)-CO-(CO-C4)alkylene-(C3-C13)cycloalkyl,
N((C0-C4)alkylene-H)-CO- (C0-C4)alkylene-(C3-C15)heterocycle,
N((CO-C4) alkylene-H)-CO-0-(C0O- C4)alkylene-(C6-C12)-aryl,
N((C0-C4)alkylene-H)-CO-0O-(C0-C4)alkyl, N((C0O 15
C4)alkylene-H)-CO-0O-(C0-C4)alkylene-(C3-C13)cycloaikyl,
N((C0-C4)alkylene-H)- CO-0O-(C0-C4)alkylene-(C3-C15)heterocycle,
N((CO-C4) alkylene-H)-CO-N((C0-C4)-
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alkylene-H)-(C0-C4)alkylene-(C6-C12)-aryl,
N((C0O-C4)alkylene-H)-CO-N((C0-C4)- alkylene-H)-(C0-C4)alkyl,
“}&(%g - 4])%Ikylene-H)-CO-N((CO-C4)-aIkerne-H)-(CO- 00
C4 aﬂéﬁgne-(CB-Cm)cycloalkyI, PET/EPZ006/009302
N((C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H) 20
(C0O-C4)alkylene-(C3-C1 5)heterocycle, where the aryl or heterocyclic ring
iIs unsubstituted or mono- or disubstituted by F, CI, Br, I, OH, CF3, NO2,
CN, OCE3, Q- (C1-C6)-alkyl, (C1-C6)-alkyl .
s SR BRI g T AKEESY 590 R MRS e i ragsi sense to mear
hydi@CHi: (D TreSBluakyrhBR31a8 AN 2. aibledotmnds "ang tinumel #rstand. te. straight-
e ' | taiping fr sin
cha TR G The o R Al

Exapupiesof, for xdhmplisenyla shenglkend | 7asigiesycopigintingldl, forteRafpieor 8
carborPRbRRYAYE JdPipkenyd andiA-RInbeR. ARERUITHOSRRAY! -2 butenyl, 3-

Biphenylyl rings, naphthyl ringand, in particular, phenyl ringare further
DUt ARFEMIS P IS TG IS THE AePHIE Pl S Bt drBgggiadiony. Al these
statEMeeRSaBpRiemkteieieckemalindhBeRdy unsaturated

(heterocycloalkenyl) or unsaturated (heteroaryl) hydrocarbon rings WO
2007/039176 PCT/EP2006/009302 13 containing from 3 to 15 carbon
As sdedhsaremmionderor bikirchds fudeduhddgeoloar irs ko byschideag densbith rhean
5 carbon atoms of the 3 to 15 ring .carbon atoms, are. replaced by ,
ol SR RIERES GG o8 s SRR BRI e R, D e swaion
chalneterbatoshedall betmihireisdoladivat plsing ©as 2@y ScarEmaipies dfxamples

of “NELEEY R PR e arRIBLUG HeL Ry BORRYTIBYR. o 8 carbon atoms

azabenzimidazolyl, azaspirodecanyl, azepinyl, azetidinyl, aziridinyl,

are Jen SxarIRR BAN ez ofaFa Ry iyarepeRviofa i araeh AtBibkidng All these

statBRIEFAN B ks MexazaldikhsasHuazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl,

4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
All thesahydtecizingliaib 45ptihydrogikgrgliowh docticxazel\dubiakazitybn another

.1.3-dioxolanyl,,1,3-dioxalenyl, 3,3-dioxo[1,3,4]oxathiazinyl, 6H-
e BRI B Ao Ry VR B s i ety
resitniglazolidinyl, imidazolinyl, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl,

indolyl, 3H-indolyl, isobenzofuranyl, isochromanyl, isoindazolyl,

isoindolinyl, isoindolyl, isoquinolinyl (benzimidazolyl), isothiazolyl,

If nog stnapuRG SEfinastnalisdliJkyisoea niostigsigne, alkinyl and alkinylene are
unsubstituted or mono, di- or trisubstituted independently of one another by suitable
groups such as, for example: F, Cl, Br, I, CF3, NO2, CN, COOH, CO-0-(C0-C4)
alkylene~(C6-C10) aryl, CO-G-{C1-C4) alkyl, CO-O-(C0-C4) alkylene-(C3-
C13)cycloalkyt, CO-0-(C0-C4) alkylene-(C3-C15)heterocycle, CO-N({C0O-C4) alkylene-
H)-(C0-C4) alkylene- (C6-C10) aryl, CO-N({(C0-C4) alkyiene-H)}-(C0-C4) alkylene-H,
CO-N((C0-C4) alkyiene-H)-(C0-C4) alkylene- (C3-C13)cycloatkyl, CO-N((CO-C4)
alkylene-H)-{C0-C4) alkylene- (C3-C15) heterocycle, (CO-C4) alkylene-(C3-
C8)cycloalkyl, (C0-C4) alkylene-(C6-C10)aryl, (C0-C4) alkylene-(C3-C15)heterocycle,
(C2-C6)-alkenyl, (C2-C8)-alkinyl, O-(C0-C8)-alkyl, O-(C0-C4) alkylene-(C6-C10) aryl,
0O-(C0-C4) alkylene-(C3-C12)cycloalkyl, O-{C0-C4)} alkylene-(C3-C15)heterocycle, O-
CO-0O-(C0-C4) alkylene-(C6-C10) aryl, O-CO-0-(C1-C4) alkyl, O-CO-0O-(C0O-C4)
alkylene-(C3-C13)cycloalkyl, O-CO-0O-(C0-C4) alkylene-{C3-C15)heterocycle, S-{C1-
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15 isoxazolidinyl, 2-isoxazolinyl, ketopiperazinyl, morpholinyl,
naphthyridinyl, octahydroisoquinolinyl, oxadiazolyl, 1,2,3-oxadiazolyl,

%p m_},?xadlazolyl 1,2,5- oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepa

|
oxg ?ﬁg anyI 1,4-oxazepanyl, 1,4- oxazepinyl, 1,2- oxa2|n§/:IWEPZ[’[()}6/0%’?’02

1,3-oxazinyl, 1,4-oxazinyl, oxazolidinylpoxazolinyl, oxazolyl, oxetanyl,
oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl, 20
phenoxathiinyl, phenoxazinyl, phthalazinyl, piperazinyl, piperidinyl,

ORI SRR  y AR Py BBy g 1) 2, -

Cﬂmmkmﬂm(mBy@m@rr@télmﬁymrﬂmcﬂ@()w@wml|B§D @o-Gajcylene-(C3-

RS AR ) BB (0510
hetamcahgﬂjrSﬁlMﬁlﬁ%ﬂ4leﬂ<ahﬁI@ﬁd|@%ﬂl4tbaﬁhmwr&@1 3ycycloalkyl, SO2-(CO-

C4 t&lﬂ?@@ (?aZI t%@f@@ ik &@@ﬁg %}@Ybiﬁﬁrﬁé?é\‘bcycie SO2-N(CO-

6H 1,2 5 |ad|azo
ca) ar@mﬁﬁaﬁ@@maﬁwmad@%m Crrat BSOAN A FeAaglens-HI-(CO-

l, it -
cogn SOmpt ey oot B S

ienoimidazolyl
e o g fing o
hetercbyctiteantyls Lissbusaaing, o mariagptibubsliBiemegly, @szgrtmows NOZ,

N S bl G004 The Ry ARG SRS G- vfene-H

N((@Eo6d); alkyterissd o @ d)mlictinble, @tc{m@@ammmwa«@a@ﬂatgy;ene-

- R O SR R IR Gl . ncco-

04)@i&d@ﬂ(ﬁd)M@ﬁ%&éﬁ@%(@&@ﬁéﬁéﬂi@y@wd@@iﬂm—éﬁa Jigiene-H)-CO-
(CoatleR 9Té'h)e( Eoralkyiens cg%%ﬁ@éﬁéﬂﬂ) -CO-(CO-C4)alkyl, N((CO-

alkylene-H) C6)cycloalkyl, CON
C4)aikyi@ﬂ%-'ﬁb é@d%ﬁﬁ)ﬂéw@r@éc@q ) é}ﬁvc{e@sﬂwgﬁzﬁ@@q@gnene -H)-CO-

(Co@pamkaali@dgcﬁ@%@}eémo@a&@c@ﬂmag) ik ieie-alkiog (CE064)

CH PR i e N B RS s T et o, N(co-

C4) aEkyiene-@}(&@-@@ﬁlW&yﬂ@ﬁeQ%}@t@aMﬁﬁ)@ RACIC4)alkylene-H)-
Co G e e B R AR oo
a'&(&‘—@ﬁ"@(@l@#Eh%h@(@ﬁﬂ%?t%(ﬁﬂ@ﬂ@ﬁ@%@@@ﬁ@)@@%ﬂ@@ -C4)-
aliof AR LRI RIE L B3 alkyiene-H)-CO-N{(CO-C4)-alkylene-H)-(CO-

C4)alkylene-(C3-C13)cycloalkyl, N({C0-C4)alkylene-H}-CO-N{(C0-C4}-alkylene-H)-

- {CO-C4)alkylene-(C3-C15)heterocycle, where the aryi ring or heterocyclic ring is

unsubstituted or mono- or disubstituted by F, Cl, Br, |, OH, CF3, NO2, CN, OCF3, O-
(C1-CB)-alkyl, (C1-C8)-alkyl, N({C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, SO2-CH3,
COQH, COO-(C1-C8)-alkyl, SF5, CONH2.

The term cycloalkyl is to be understood to mean saturated hydrocarbon cycle
containing from 3 to 13 carbon atoms in a mono- or bicyclic, fused, bridged or
spirocyclic ring. Examples of (C3-C13)-cycloalkyl cyclic alky! residues are cycloalkyl
residues containing 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 or 13 ring carbon atoms like
cyclopropyl, cyclobutyl, cyclopentyl, cyciohexyl, cycloheptyl, cyclooctyl, cyclanonyi,
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C15)heterocycle, O-CO-N((CO-C4) alkylene-H)-(CO-C4) alkylene-
(C6-C10) aryl, 0- CO-N((CO-C4) alkylene-H)-(CO-C4) alkylene-H,

W S NG O-C4) alkylene-H)-(CO-C4) 15 alkylene- (C3-C13)qy&i0alae302
O-CO-N((CO-C4) alkylene-H)-(C0-C4) alkylene- (C3- C15) heterocycle,

S-(C1-C4)alkyl, S-(CO-C4) alkylene-(EB-C13)cycloalkyl, S-(CO-C4)
alkylene-(C6-C10) aryl, S-(CO-C4) alkylene-(C3-C15) heterocycle,
SO-(C1-C4)alkyl, SO-(CO-C4) alkylene-(C3-C13)cycloalkyl, SO-(CO-C4)

Cyc'g ?Eef“caﬁ cﬁg,%ggrg,l fgo cz%)] ‘?ﬁlﬂf? }cs 2%%?%@ %c?f’taﬁ s bicycic

gro&@@z}(@mcmﬂw@i/ w@m%wisme@mzﬂ)tﬁlﬁyh@m@%rmsfof

exaRPIRy R, P INELikiaa Hihifidhe4)alkylene-(C6-C10)aryl,
S02-N((CO- C4)alkylene-H)-(C0-C4)alkylene-H, S02-N((CO-C4)

alkylene-H)-(C0-C4)alkylene-(C3- C13)cycloalkyl,
The&@ﬂﬂ\&ﬁaea%)@kweawwﬁé&é&iwlmmﬁ&t&mm%&mheﬁ@cle

he ar ter ic ring js unsubstituted or m rd| ubstlt ted
cortg A, BIOGH LRSS B GRS Ao o Brdged (g
whe@@m@@)MW@%@@M@%W(&@M)man&Mm a cyclic atkyl group

in su Qr\ene%@m%%%&%&&%%@%ég% I':)g%%%p%f' of unsaturated

CVCN%(KE{D&QIG%H@&@T@ &w:(wnmwkgrm@fqbe)@mm afyichngepde bonded via any
car&@é%ﬂ?%é"?&%%&%ﬁwﬁﬂ%@lﬁlﬁéég%ﬁm%‘?c)%%@h any of the

alkylene-H)-CO-(C0 30 C4)alkylene-(C6-C12)

abog @yoleelsai)iEne F fused (e banarpe Nr(@:@r exampie 1,2-

dihydfonbpenseEm: COsG Ry Erdriknertetie3hd A)gvaiastgy|,
N((C0-C4)alkylene-H)-CO- (C0O-C4)alkylene-(C3-C15)heterocycle,
N((CO-C4) alkylene-H)-CO-O-(C0-C4)alkylene WO 2007/039176

If ndt GIHEMROD GATRRE0 c1Ga(6-€F I ealkeny| are unsubstituted or mono, di- or

tris%_@%ﬁ%@%ﬁ}?@éﬂ%%@ ch/%%a%% %lk)éuuta({)?eogr Jalk L%rﬁeag)for example: F,
Ci, BI((C@Eﬂ.)&Qﬂeﬁ@k@@@m@@@}bﬁﬁb&lﬂmﬁiﬁaﬁémrawcﬁo -O-(C1-C4)
a|k¢§%@e (Hééeélﬁé%gﬁ%ﬂ&%)%r@é‘ﬂ&%r@dﬂb%b C4) alkylene-(C3-
kOG- 64 albulane AR SR Kt e AIN((CO-C4)
aiky’é&llﬁs’@fiﬂ%@jlgﬁeﬁcldhm NERAER Ak RYRIDAG LB DalanensE-@s-C12)-
oy ARG SRR R SR, (E3-E) N (C2-CO)-
aikl(@B{C@%@H@G&ﬁl&(@&ﬂ%}ﬁ}&ﬂ(@@ﬁ}%ﬂ@@ﬂ@ (0Q-515)bebsidoied, O-(COo-
o) or[?é?l g) t: “t”tg? Q{o &l Qb 2N EY BB aikylene-
(CSMI@GEBWWMGQ-BH@&M%@W@WW%{,)ary!, (CO-C4)
alky RO EEL3 MMy iene-(C3-C15)heterocycle, O-CO-O-(CO-C4) alkylene-(C6-
C10) aryl, O-CO-0-(C1-C4) alkyl, O-CO-0-(C0-C4) alkylene-(C3-C13)cycioalkyl, O-
CO-0-(C0-C4) alkyiene-(C3-C15)heterocycle, G-CO-N((C0-C4) alkylene-H)-(C0-C4)
alkylene- (C6-C10) aryl, O-CO-N({C0-C4) alkylene-H)-(C0-C4) alkyiene-H, O-CO-
N{(C0-C4) alkylene-H)-(C0-C4) alkylene- (C3-C13)cycioalkyl, O-CO-N((C0-C4)
alkylene-H)-(C0-C4) alkylene- (C3-C15) heterocycle,S-(C1-C4)alkyi, S-(C0-C4)
alkylene-(C3-C13)cycloalkyl, S-(C0-C4) alkylene-(C6-C10) aryl, S-(C0-C4) alkyiene-
(C3-C15) heterocycle, SO-(C1-C4)alkyl, SO-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO-
(CO-C4) aikylene-(C8-C10) aryl, SO-(C0-C4) alkylene-(C3-C15)} heterocycle, SO2-(C1-
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10 SF5, CONH2. The term "oxo-residue" or "=0O" refers to residues such

as carbonyl (-CO-), nitroso (- N=0), sulfinyl (-SO- or sulfonyl (-SO2-). 15

Han en is fluorine, chlorine, bromine or iodine. Optically active carbon
W88t in the compounds of the formula | can indepBREERAJPEP09302

each other have R configuration or S g¢gnfiguration. The compounds of

the formula | can be present in the form of pure enantiomers or pure

diastereomers 20 or in the form of mixtures of enantiomers and/or

diastereomers, for example in the form of racemates. Theé)resent

C4)¢Mn§6}?r(s%9fé%4tb3&w‘@%éﬁﬁo%@kc&ﬁaa{hxlu%%?ofcé’nﬁ liGkwangs(C6-C10)

aryl, vs%ﬂz.aisdg M)eaq_#@%ﬁée@mem Pﬁ é’f@%‘&éﬂﬁﬁe‘)fﬂ%ﬁﬁg\%@m%ﬁﬁﬂ%ne H)-(CO-
nv | mprises mixtur wo or of more than 0 stereoisomers o

Ca R e T e e R B et SO2-N((co-

C4) mWIﬂm—Hf}FMEl&?@ﬂ@wﬂmﬁbﬁé@{mmwﬂbeﬂm%m@&eﬁH}n(CG-

ers orC| iSO ers rtran |som rs) the in entlon
C4)aﬁ%feeseb@§§ OC Céar‘s anJ rg ?’Y rs ang é€° m res in

unsugiistititsd whmmmmeak@@tﬁommiaes it dtrtoDidyiC FSnnass, tﬁéi OCF3, O-

ds~af
e A e R ARt O bR Ao Can
N((W@W@BﬁﬁR%%&ie@‘%ﬁﬁ'”@e%e’ﬂﬁﬁé@e@%t@‘%ﬁ@ﬂﬁd‘ér{%@ﬁ)@igylene«

H)-(8Y AyKpetReds BmaiamaRhRy.-e0simhlioee%(co-
a 200 039176 PC /E 200 §9302 {6 r?golut%@n for efi'r?] (

b
CA R iRt B S BIREH R WA EA Ve eR-CO-
(COTAsiRyIBASIE ESETePangMIRaly- CuiaIRyepRPOUD ds (aledRirlait @m

sQ_be poptai Y, icall
o e U (ong S e v e B Ay eparid-CO
(CO«fﬁn‘)nuejlamﬁé%éﬁlﬁ)MefmwajéImdl([ﬁé@ma&meaeam@mqm(m pure
t (! (S}
cofigHEER e aeRRE R uRe asEtenga gl o
C4)@hﬁ%}%ﬁh@@a@t@ﬁ%ﬁ&faﬂm§aﬁt@%@ﬁ§mwwhé&(ﬁﬂr@é)ﬁ%@g@ H)-
colermer 'éi?émﬁ&ﬁé‘ @@@@%@&%@M{U@%ﬁ?@%tﬁ%'m%o N((C0-C4)-
specifically described in some ¢
alkylene-H)-(C0-C4)alkylene-(CB- C12)-—aryl N{{C0-C4)alkylene-H)-CO-N{(C0-C4)-
alkylene-H)-(C0-C4)alky!, N((C0-C4)alkylene-H)-CO-N{(C0-C4}-alkylene-H)-(CO-
C4)alkylene-(C3-C13)cycloalkyl, N({(C0-C4)alkylene-H)-CO-N{{C0-C4)-alkylene-H)-
(CO-C4)alkyiene-(C3-C15)heterocycle, where the aryl or heterocyclic ring is
unsubstituted or mono- or disubstituted by F, Cl, Br, I, OH, CF3, NO2, CN, OCF3, O-
(C1-C8)-alkyl, (C1-CB)-alkyl, N((CO-C4)-alkyiene-H)-{C0-C4)-alkylene-H,S02-CH3,
COOH, COO-{C1-CB)-alkyl, SF5, CONH2.

The term “aryl” is understood to mean aromatic hydrocarbon ring containing from 6 to
14 carbon atoms in a mono- or bicyclic ring. Exampies of (C68-C14)-aryi rings are
phenyl, naphthyl, for example 1-naphthyl and 2-naphthyi, biphenylyl, for example 2-
biphenylyl, 3-biphenyiyl and 4-biphenyly!, anthryl or fluoreny!. Biphenylyl rings,
naphthyl ringand, in particular, phenyl ringare further embodiments of aryl ring.

The terms heterocycle is understood tc mean saturated (heterocycloalkyl), partly
unsaturated (heterocycloalkenyl) or unsaturated (heteroaryl) hydrocarbon rings
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Pharmaceutically acceptable salts are, because their solubility in water is
greater than that of the initial or basic compounds, particularly suitable for

“;B%gé%kb@ﬂ%lications. These salts must have a pharmaceut'i,c(f;’g{] P006/009302
acceptable anion or cation. Suitable 15 pharmaceutically accep aB’l‘e acl

addition salts of the compounds of thetfhvention are salts of inorganic
acids such as hydrochloric acid, hydrobromic, phosphoric,
metaphosphoric, nitric and sulfuric acid, and of organic acids such as, for

xample, acetic acid, benzenesulfonic, benzoic,.citric, ethanesulfonic
confAR R oot P BN SRR L ot ik BB B o
spironydimmisguifonticbuttinicca® prtaetoemestitfen s anthiangraasmid. Soitabiee
. ) it e . |
ropRBRHARLIIBRCA SO MARIGER Sy ee Ao TR AR B of

hetgsprionms priyheSuisized fexameiady=eh $sihsPrdrrempios of heterocycles
are GcAAWRR-8-RysHBN MeiyrioRiprnRRRd Rl ie AN Ca YRR Rlecanyl,

ethylenediamine. 25 Salts with a pharmaceutically unacceptable anion

aZER{iBH SRRy AR I AEIEARAERC I RRSB By mitiiyiipbenzofuranyl,
benaiRiRotngl henirmeniishieas Usefizoiatasmediatemiardng, penariemar
purification of pharmaceutically acce tat1l salts and/or for use in .
Do R T e S DIETA R BB BIRE A S LA oazol, carboliny,
chrépiarsiblogicatigryvin cliomalirgé rietaleydrseimeliein, Biditgdoyxazolinyl,

: inlogl %{gl gﬁ%@riv jve of @ com rgf‘hefrnfl the )
o . A O TR . o
1,5 gseithiaimn, eihad rafivisttatiobltts iahydnofalandhfasigh éxearmiy], dmidazolidinyl,
imi%%l?iﬁ%%iﬁﬁm}(%&&ﬂé’!%ﬂr RAUREIY I AGRARAURA AL INSHIRGGA
_oran active metabolite thereof. 5 Physiologically furictional derivatives’
ISORGEGHUIRY. IFOGRIGE BRI sigpifolinverisRiRdal diseanagliny|
(befRArBXRIPHIA) ikbthAkalR RlothidebRihyE ieweRid3dlind D %o i&o BT Bbxazoiinyl,

) Sucggprogggs can he rgetaboljzed in vivo to a compound, of the invention.
ISOXAREUR DY o i e RS IPECHRA DB BRI TREUSMIIHdS of
octdhgdroientjomatiayatemdiisbipt vadobe yadjamotpha s dosmsiiidolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyl, 1 4-oxazepanyl, 1,4-
oxazepinyl, 1,2-oxazinyl, 1,3-oxazinyl, 1,4-oxazinyl, oxazolidinyl, oxazolinyl, oxazolyl,
oxetanyl, oxocanyl, phenanthridinyl, phenanthrolinyl, phenazinyl, phenothiazinyl,
phenoxathiinyl, phenoxaziny!, phthalazinyl, piperazinyl, piperidinyl, pteridinyl, purinyl,
pyranyl, pyrazinyi, pyrazolidinyl, pyrazolinyl, pyrazolyl, pyridazinyl, pyridooxazolyi,
pyridoimidazolyl, pyridothiazolyl, pyridinyl, pyridyl, pyrimidinyl, pyrrolidinyi,
pyrroliginonyl, pyrrolinyl, 2H-pyrrolyl, pyrrolyl, guinazolinyl, quinolinyl, 4H-quinolizinyi,
quinoxalinyl, guinuclidinyl, tetrahydrofuranyl, tetrahydroisoquinolinyi,
tetrahydroquinoiinyl, tetrahydrofuranyl, tetrahydropyranyl, tetrahydropyridinyt,
tetrahydrothiophenyl, tetrazinyl, tetrazolyl, 6H-1,2,5-thiadiazinyi, 1,2,3-thiadiazotyl,
1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, 1,3,4-thiadiazolyi, thianthrenyl, 1,2-thiazinyl, 1,3-
thiazinyl, 1,4-thiazinyl, 1,3-thiazolyl, thiazolyl, thiazolidinyl, thiazolinyl, thienyl, thietanyl,
thienothiazolyl, thienooxazolyl, thienocimidazolyl, thiomorpholinyi, thiophenolyl,
thiophenyl, thiopyranyl, 1,2,3-triazinyl, 1,2,4-triazinyl, 1,3,5-triazinyl, 1,2,3-triazolyl,
1,2,3-triazolyl, 1,2 4-triazolyi, 1,2 ,5-triazolyl, 1,3,4-triazolyl and xantheny!.
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example as amorphous and crystalline polymorphous forms. All
polymorphous forms of the compounds of the invention belong within the

wliamaswRikof the invention and are a further aspect of the ip¥eRUgn ko2
All references to "compound(s) of formula I" hereinafter refer to '

compound(s) of the formula | as deséftbed above, and their salts,
solvates and physiologically functional derivatives as described herein.
Use 20 This invention relates further to the use of compounds of the

e R P R et i SO e AR, o

groURSHRAH 25, PRl GXaBIRE pro b Bfol- Activattd7e EdhibrO D AD-8<4C0-C4)
alkyRRESEROD AN CAT heAgiy deddy daads arpdeionsto the
ar

class of nucle ormone rece‘gors. here are three PPAR isoforms

C13spolpalinhCBEAR i h-AlnepeARY G PR RaY de PP RANEED-C4)
g e cloekg
coN R e R RN TV ey S aRepe-(co-
C8)tywinalky) RRARE aikys @%GGnr&iﬁfe/aw.a(ma@z ﬁpammgamﬂﬂﬁ}lgmmitaﬁe-((:&

v J /PR
10 e G R O B A A8 Bfyiene-O-
(CO-Siffertin {BRth ally @ifferOriCGR$id aibiriBugdsarfd dsyglaaikifeedht4)
alkyRihsi6logsal Aynginase e RAORS P G ke Mlg1Eh4anqenasasaiRiEne-(C 3-

the regulation_of a' large number of genes, the §roducts of which genes

C15etaRifRond i et EPridialy IRUENES i TiBicRRAdCArbbiifrant4) alkyl, O-
CO-0gRAsMEITNER:I0C SXRMHS clbaKPPORAUME- (e QSR C 3-

1R TR B B B, BRI oy o
cowmmpa‘ﬁgwgéng)qmp.m)@umgnt@mmmmmmm ,MMHCO»C@
s g e R e e ST e E s a ipieRe- o

C15¢ drtseryelrale Sr(fifictklybIBi( 0-het hetiviisg - {HHetd®) ARRRK ¢S HE 0-C4)
alkyTBRIYBESE Py, RUIP U (ARS8 RN 28i8_danyaliMes e, SO-(C1-Ca)alkyl,
SO-(C0-C4) alkylene-(C3-C13)cycioalkyl, SO-(CC-C4) alkylene-(C8-C10) aryl, SO-(CO-
C4) alkylene-{C3-C15) heterocycle, SO2-(C1-C4)alkyl, SO2-(C0-C4) alkylene-{C3-
C13)cycloalkyl, SO2-(C0-C4) alkylene-{C6-C10) aryl, SO2-(C0-C4) alkylene~(C3-C15)
heterocycle, S02-N((C0-C4)alkylene-H)-(C0-C4)alkylene-(C6-C10)aryl, SO2-N{{CO-
Cd)alkylene-H)-(C0-C4)alkylene-H, SO2-N((C0-C4) alkylene-H)-(C0-C4)alkyiene-(C3-
C13)eycloalkyl, SO2-N((C0-C4)alkylene-H)-(CO-C4)alkylene-{C3-C15)heterocycie,
where the aryl ring or heterocyclic ring is unsubstituted or mono- or disubstituted by F,
Cl, Br, OH, CF3, NO2, CN, OCF3, O-(C1-CB}-alkyl, (C1-C8)-alkyl, N{(C0-C4)-alkylene-
H)-(C0-C4)-alkyiene-H,;

N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N({C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C1-C6)cycloalkyl, N{(CO-C4)alkylene-H)-(CO-C4)alkylene-(C6-C12)-aryl, N((CO-
C4)alkyiene-H)-(C0-C4)alkylene-(C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-(CO-
C4)alkylene-(C6-C12)-aryl, N((C0-C4)alkylene-H)-CO-~(C0-C4)alkyl, N((CO-
C4)aikylene-H)-CO-{C0-C4)alkylene-(C3-C13)cycloalkyl, N{(CO-C4)alkylene-H)-CO-
(CO-C4)alkylene-(C3-C15)heterocycle, N({C0-C4) alkylene-H)-CO-C-(CO-C4)alkylene-



10

15

20

25

30

synthetic compounds to varying extents. For relevant reviews about
functions physiological effects and pathophysiology, see: Berger, J. et
Annu. Rev. Med., 2002, 53, 409-435; Wilson, T. et at, J. Med. Chem
W%Bmf?](éf) 527-550; Kliewer, S. 15 et al., Recent Prog Ho‘)rﬂpﬁgiﬂ%m“%"z

2001, 56, 239-63; Moller, D.E. and Bamger, J.P., Int J Obes Relat Metab
Disord., 2003, 27 Suppl 3, 17-21; Ram, V.J., Drugs Today, 2003,
39(8),609-32). Among the three PPAR-isoforms the physiological

functions of PPARdelta have Ion& 20 remained an enigma. The first

(CE-5ridhant PHARPLeIBlNaNSE RSt PPARY A Ay b MK CINE faplidaoR-5P-CC-
O- (mawﬂbh@m@@mc%wa&ﬁhwwu:mmm@mewkoacsmecwe-mmakytene-

(O A EID MG 5 AR CRRT 119090 B b/ B EEE

C4)dkipert 4CH-EBS)-batt. N{QOO; WBW@%@B@DWG&&@QhﬁMWW&B(@G—

o AP S A e R P oo™

C13heytleative MNatielmistinkiesie- MQ&NMC&%)W&&&Q&H)A&@C&&ikvlene-
(C3 %ﬁ%&rﬁé@éé%ﬁér& heedil ERRIsliohE ﬁx@i@%é\ﬂ%’ﬂﬁhe&d or Mono- or

8 significantly Iowersglasma lipids in rhésus and ¢

iSRS G p S 55E1 O B PNGn oG R 0T 136} B ol 156 -2k,

N((@(ﬁ@ﬁh‘@l@@ﬁéﬁﬁw@mm@ﬂﬁﬁéﬂ@ﬂ SO uigsin) oFaddpy, CHMIERISCE)-alkyl,
(Shlrréug_ﬁgwa T. etal., Drug Dev. Res., 1996, 38, 86-92). More recent
SF ns underllne that PPARdelta is an important target for the

treatment of dyslipidemia, insulin resistance, type 2 diabetes,

therqsclerosis and WO, 2007/039176 PCT/EP2 06/009 9
T ey S A8 Sl A L P70 L e e S itpso ¢
N=(Q068jfihy 238226 $ﬂ¥’émaité -S0edat., PNAS, 2003, 100, 15924-15929 ;
Hoist, D. et al., BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U.
et al., Mol. Endocrln 2003, 17,2477-2493 ; Lee, C.H. et al., Science,
Halogers isstiorimss- QBW*@BE@H@@QI@@@&’&% as a regulator of the lipid-,
glucose- and cholesterol-metabolism PPARdelta is known to play a role

in embryonic development, implantation and bone format|? Li!'n, H. and
Optisaly é%ﬁ%%%”@%%@nﬂ@%ﬁb‘h%@ﬁ‘Fi‘i‘(ﬁ?ié’? s Bﬁﬂ(é‘ N 2y

indeendehRepr ed Seyth@0A3ve B Ao @ifrdioMan® tbreiqalraldioltdeompounds
of ti%g %Jr’m%?a &;a géz»;)Gre%Ze)nt in the form of pure enanfiomers or pure diastereomers
or in the form of mixtures of enantiomers and/or diastereomers, for example in the form
of racemates. The present invention relates to pure enantiomers and mixtures of
enantiomers as well as to pure diastereomers and mixtures of diastereomers. The
invention comprises mixtures of two or of more than two sterecisomers of the formula |
and it comprises all ratios of the sterecisomers in the mixtures. In case the compounds
of the formula | can be present as E isomers or Z isomers (or cis isomers or trans
isomers) the invention relates both to pure E isomers and pure Z isomers and to E/Z
mixtures in all ratios. The invention also comprises all tautomeric forms of the
compounds of the formula |.

Diastereomers, including E/Z isomers, can be separated into the individual isomers, for
example, by chromatography. Racemates can be separated into the fwo enantiomers
by customary methods, for example by chrematography on chiral phases or by
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10 Numerous publications demonstrate that PPARdelta is triggering
proliferation and differentiation of keratinocytes which points to its role in
“ﬁ%i%bé%?&%%rs and wound healing (Di-Poi, N. et al., J Steroi[ql Biochem )
ol Biol, 2003, 85(2-5), 257-65; Tan, N.S. et al., Am J Clin"D&HRALS009302
2003,4(8), 523-30; Wahli, W., Swiss M&d WKkKly., 2002, 132(7-8),83-91).
15 PPARdelta appears to be significantly expressed in the CNS; however
much of its function there still remains undiscovered. Of singular interest

owever, is.the discovery,that PPARdelta was ex r.ess%:n rodent . .
e B B Rl SER I TN 8 N3 el withopticaly
actiGranitienoabaeeal Skisednesticaliyunfo98 SMBGARAB 57 8)e Ntoreniecr cin also

lect i S )
R e e S e P U
stergpeglerinaifaeidisnouse cultures (1. Saluja et al., Glia, 2001, 33,
194-204). Thus, PPARdelta activators may be of use for the treatment of
demyelinating and dysmyelinating diseases. The use of peroxisome

Thecaffrpedselitirdairaeilspasrxistingmiaens dei sagemates Nasemic

mix@ngspihaedaayaonriegdisganamian BREAANNRS srascdladdhers as well in
0%005/09?098. %gbglﬁelinati ,%Conditions are manifested in loss of

el oUTRHE I oH e Ry S D FOGRE B b rarmssynd
tautnengedifoenss ohirse dayerswarespod thdediyud® olidedendegiadidhas can be

I h lIs in the . peripheral
o YNGR NS O SN L8 s

demyelination may be irreversible; it is usually accompanied or followed

PhaPh X0 K h 200D Gl FR290SA0PRA0%, 4B IS IR %?&Fﬁtg g?@gter than

often by cellular degeneration. Demyelination can occur-as a result of
thatr (henBIiR PraBRSET SRIRRIEHS tRaHIGR 1 sutitatlm éen enerlieabanplieatians.

ThelBrBHRE riBSPRAGES: IEAHRILEtISARR R MARPARGAIR RSN [ Bifable
p%_%aa?‘]:ents, or yiral infections (Prineas and McDonald, Demyelinatin

UGl APCERINPAREREPLIMR RS @fé‘r&ﬁqweawéawst%e&m&@ion are
saltdlefindogknko8d)i8 ki@ 4s BgdrsausriBerdia\nadiabbOmsicMsaiekganyal of

BT TEENT  CR,

acetic acid, benzenesulfonic, benizoic, citric, ethanesulfonic, fumaric, gluconic, glycoiic,
isethionic, lactic, iactobionic, maleic, malic, methanesulfonic, succinic,
p-toluenesulfonic and tartaric acid. Suitable pharmaceutically acceptable basic salts
are ammonium salts, alkali metal salts (such as sodium and potassium salts), alkaline
earth metal salts (such as magnesium and calcium salts), and salts of trometamol
(2-amino-2-hydroxymethyi-1,3-propanediol), diethanolamine, lysine or
ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
trifiluoroacetate 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
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Central demyelination (demyelination of the CNS) occurs in several
conditions, often of uncertain etiology, that have come to be known as the
“prigg(z}-l,{ 3dia_!r(pyelinating diseases. 10 Of these, multiple sclerosis/ I\éIOS6/i6°,093“2
e ‘mostyprevalent. Other primary demyelinating diseases indid
adrenoleukodystrophy (ALD), adrenon¥eloneuropathy, AIDS- vacuolar
myelopathy, HTLV-associated myelopathy, Leber's hereditary optic

atrophy, progressive multifocal leukoencephalopathy (PML), subacute

sclerasing, panencephalitjs,. Guillian-Barre syndrome and tropical spastic
eXarRRle SR SIS VIR 246 TR L0 12 6 EVERRIORECH G S*ample, a
hurrdeny abhato fooan dicectlyotieddNG e 8 canpmurdissEinenfiedula | or an active
metg@gﬁ@'}ﬁ.é}%ff?“t's (AD_E_M) and acute v_|ral e_ncephalltls. Fur_thermore,

acute'transverse myelitis, a syndrome in which an acute spinal cord

transectiori of unknown cause affects both gray and white matter in one

PhyQi%mﬁg%ﬁQj@%%%m@Q&a‘iﬁ%@%@&iﬁéﬂo@%&%&é %@G@%@J?ﬂ%ﬂgﬂds of the

" Also; disarders in which myelin forming 20 glial cellS are damage
InveRiinding $prEPesrdahRXREPIRb IRdPatEs Ak Aerfd #ifnyhame Frebetitd4, 42,

ST-GﬁVSMJ,(PFbE%@@gst@é}PB@MQE&fz@@inma|?o|ééﬁﬁ%%tﬁ%rﬁﬂﬂ‘réaﬂﬂﬁrﬁi&.
activity of PPARs esgemall érés activity of PPARdelta and PPARalpha.

Theﬁ%ﬁﬁﬂfﬁ’\%‘qdﬁaﬁ}%‘ A5 Hd'Bbmpounds of the formula | are
suitable for the treatment, 25 control and prophylaxis of the indications
Th describedé‘uerg'#?]after anEd for a nu]mber.o{.other. Cpharrg‘aceuti al s forms. for
© EPIBRHENS QoM e Y 28OS S AmEC B RSV TP RECHE IS
exaRple &can@Pd2us ZDervss | ingl sohyriomtayslidied. &hpolyn@0@bhous forms

of tlﬁ%é%ﬁ]néﬁgf 611%’94%;1% ﬁ;ﬁaeltﬁg%ﬁﬁﬂif {ﬂ% ‘?Qoﬁ&%n@g tion and are

; Fruchart, .et al., 200 harmacological Research, 44(5),
a fughsrsmpestsitiesneenliomature, 2000, 30 405, 421-424; Torra, |.P. et
al., Curr Opin Lipidol, 2001,12, 245-254). WO 2007/039176
PCP/EP2006/009302 21 Compounds of this type are particularly suitable
Al ffefRBGRS I ERMRRYDH e/ iiBH s e eFET8F fatkPatRAund(s) of the

fornmeiabe)igasaskdlueese Uitiaaher ity dsifatédisordessiobidninstilitctional
resjstance is inv.g/lvig 5 2. Diabetes mellitus, especially type 2 diabetes,
|

deﬂﬂ% L‘fﬁ%@stﬁjg%fré BhtHE the sequelae associated therewith. Particular
aspects in this connection are

Use

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

Peroxisome proliferator-activated receptors (PPAR) are transcription factors which can
be activated by ligands and belong to the class of nuclear hormone receptors. There
are three PPAR isoforms, PPARalpha, PPARgamma and PPARdelta (identical to
PPARbeta)}, which are encoded by different genes (Peroxisomne 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, PPARgamma,, gamma;, and
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- hyperglycemia, 10 - improvement in insulin resistance, - improvement in
glucose tolerance, - protection of the pancreatic (3 cells - prevention of

“;B%ﬂ%gqqﬁmlcrovascular disorders 15 3. Dygllpldemlas angégﬁﬂézuommmz
sequelae such as, for example, atherosclerosis, coronary heart disease,

cerebrovascular disorders etc, especitdly those (but not restricted thereto)
which are characterized by one or more of the following factors: - high
plasma triglyceride concentrations, high postprandial plasma triglyceride

trations, 20 - low H holesterol trati - A
Ga g A SRR AR HETTBE SR TSR A AL RNA
splidiemsBifiere aHeRARy digyar tidles e nhigs uEpdiBt tip opoot amdcownckidatat different
oF 4 Ve iy ) ) : '
phy%gé?%%%@@%%ﬁ ésﬁi:h as?vﬁ%éy;%itﬁe@:gsﬁi %e%ﬁ% glgr%%u %n%f éfé%trr%?uiatton
of adygsitpuranermbasasshiipe podyctamevenaipasthesar tseie or(insestly

cru&é\@(Ymrwéa_aﬁqi;siaiaa&)%ma%&@m&%&[@mr?rﬁ}é_ﬁ,h@%i@ﬁr@@,w
(but not restricted thereto), following myocardial infarction, hépertenswe

PPARAIRIAJESSRIBF BlGHIYBIRARFWEREGD e oripberT gatgpolism
or ligdprotiACHERsD AlIseR N diRNR/EL Witde PHARGI NS RastieRipiavaNNaE:
'-Eg)jherosclerosis such as, for eﬁg mgle, but n?t restricte theretog, R
X519, SRR RTIRATEIR R BB DRy BT RAMARFLARRARS are also
invobieakin-tvaseglintiestenasmn piotaecplugiividyicahoeiseamimeiaing dwade which
are ASCAPERTEANASHO! DRMEH MR SISRaaaRD IRt YR iRy of
different PPARs can be modulated by various fatty acids, fatty acid derivatives and
synthetic compounds to varying extents. For relevant reviews about functions,
physiclogical effects and pathophysiology, see: Berger, J. et al,, Annu. Rev. Med.,
2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43 (4), 527-550; Kliewer, S.
et al., Recent Prog Horm Res., 2001, 56, 239-63; Moller, D.E. and Berger, J.P., Int J
Obes Relat Metab Disord., 2003, 27 Suppl 3, 17-21; Ram, V.J., Drugs Today, 2003,

39(8),609-32). :

Among the three PPAR-isoforms the physiological functions of PPARdelta have long
remained an enigma. The first proposed pharmacological role for PPARdelta has been
the regulation of cholesterol homeostasis. lt was shown that the scmewhat selective
PPARdelta ligand L-165041 raises plasma cholesterol in a diabetic animal model
(Berger J. et al,, J. Biol. Chem., 18988, 274, 6718-6725; Leibowitz M.D. et al., FEBS
Lett., 2000, 473(3), 333-336). In obese, insulin resistant rhesus monkeys, the potent
and selective PPARdelta ligand GW501516 raises HDL-cholesterol, decreases plasma
LDL-cholesterol, triglycerides and insulin levels (Oliver, W. et al., Proc. Natl. Acad.
Sci., 2001, 98, 5306-5311). The dual PPARdelta/PPARalpha agonist YM-16638
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

treatment of dyslipidemia, insulin resistance, type 2 diabetes, atherosclerosis and
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- asthma - lupus erythematosus (LE) or inflammatory rheumatic disorders
such as, for example, rheumatoid arthritis 10 - other inflammatory states

W% B!}%%rs%% of cell cycle or cell differentiation processes: '1@8{918%% 0(:@5 9302

tumors -’lipomatous carcinomas such as, for example, liposarcomas
solid tumors and neoplasms such as,&r example (but not restricted
thereto), carcinomas of the gastrointestinal tract, of the liver, of the biliary
tract and of the pancreas, endocrine tumors, carcinomas of the lungs, of

syndiin S ARAUaT AR b e e el L AR o faet B &
200&@0@6@@%7,.Tlaqmgaslih&ing.aﬁdiéiﬁeﬁ@%xdﬂégéﬁé%h‘féﬁﬁ%rﬁ@stoﬂ. et al.,
BioCPEACHIGLANS Reripeinl RSP BIAmSdocludng: /AR EREScrin, 2003

ea Iple scler nson's disease -

17, 24iFEriA8SKkddsetephyetal Dpcienrendfife|dReufdFatiy - AIDS-vacuolar

Besii¥S'R0aMNG 0 H Ty opiRg fkelonaithse LeREIhBRIGEIAM RS lism
atrophy - progressive multifocal leukoencephalopathy (PML) WO
PPW?@3@§?GW@/E‘P?M@G@S@QW@B% RPEsEo dipfantation and bone

formRARPNEsRNRitisnd BuliaNxBarie syoarenae it NRALBDIVTINArHAJESIS42; Ding,
N.Z oS RS et b cep RO TS {825 Mhame A5US WML HISPRAZINS 2000,
275(11), 8126-32).

Numerous publications demonstrate that PPARdelta is triggering proliferation and
differentiation of keratinocytes which points to its role in skin disorders and wound
healing (Di-Poi, N. et al., J Steroid Biochem Mol Biol., 2003, 85(2-5), 257-65; Tan, N.S.
et al., Am J Clin Dermatol., 2003,4(8), 523-3Q; Wahii, W., Swiss Med Wkly., 2002,
132(7-8),83-91).

PPARdelta appears to be significantly expressed in the CNS; however much of its
function there still remains undiscovered. Of singular interest however, is the
discovery that PPARdelta was expressed in rodent oligodendrocytes, the major lipid
producing cells of the CNS (J. Granneman, et al., J. Neurosci. Res., 1888, 51, 563-
573). Moreover, it was also found that a PPARdelta selective agonist was found to
significantly increase oligodendroglial myelin gene expression and myelin sheath
diameter in mouse cultures (1. Saluja et al., Glia, 2001, 33, 194-204). Thus,
PPARdelta activators may be of use for the treatment of demyelinating and
dysmyelinating diseases. The use of peroxisome proliferator activated receptor delta
agonists for the treatment of MS and other demyelinating diseases can be shown as
described in W02005/097088.

Demyelinating conditions are manifested in loss of myelin - the multiple dense layers of
lipids and protein which cover many nerve fibers. These layers are provided by
oligodendroglia in the central nervous system (CNS), and Schwann cells in the
peripheral nervous system (PNS). In patients with demyelinating conditions,

demyslination may be irreversible; it is usually accompanied or foilowed by axonal
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- acute transverse myelitis - spinal cord and brain trauma -
Charcot-Marie-Tooth disease 10 8. Skin disorders and/or disorders of

wound healing processes: - erythemato-squamous dermatoses suc

h as
WO 2007039176 o . o : '
Rr example, psoriasis - acne vulgaris - other skin disorderd argF2006/009302

dermatological conditions which are nxgdulated by PPAR 15 - eczemas
and neurodermitis - dermatitis such as, for example, seborrheic dermatitis
or photodermatitis - keratitis and keratoses such as, for example,

seborrheic keratoses, senile keratoses, actinjc keratosis, photo-induced
deaRBRIRIGL, BPR &Ry RS AE SRR kORISR RO 5 a resut

of na@idaintiinking eontiytayatd aneonghliortatdf acumeihatodubimaberrant immune

apilloma viral (HPV) infections_such as,.for example, venereal . .. .
s BTarGEE AN, B TR DI AL EDRAG oLl fectons
(PritescoprakMcpamithEnyeiiostss iibcascior iox@rmphfidlith éleptapatheigy,
B.SU}EE{%‘?‘L‘?@S%H‘?'E\%FM"?BR’, H%@%@%b%{ GInamas JNg'A0AMAS Qfis., The

utaneous T-cell lymphomas - localized benign epidermal tumors such as,
Merls Magviplof kdirstoosimaad dhieanyaliiaauw tembidMeitanugm Hetion, N.J.:
MerRAHBEREh U188, ReddhEF20060DD 302, 24691 @her disorders -

high blood pressure - pancreatitis - syndrome X 5 - polycystic ovarg ,

C@@ﬁf(ﬁ*em& m@’@g)(demyehnatlon of the CNS) occurs in severai conditions, often of
uncertain etiology, that have come to be known as the primary demyelinating diseases.
Of these, multiple sclerosis (MS) is the most prevalent. Other primary demyelinating
diseases include adrenoleukodystrophy (ALD), adrenomyeloneuropathy, AlDS-
vacuolar myelopathy, HTLV-associated myelopathy, Leber's hereditary optic atrophy,
progressive multifocal leukoencephalopathy (PML)}, subacute sclerosing
panencephalitis, Guiliian-Barre syndrome and tropical spastic paraparesis. in addition,
there are acute conditions in which demyelination can occur in the CNS, e.g., acute
disseminated encephalomyelitis (ADEM) and acute viral encephaiitis. Furthermore,
acute transverse myelitis, a syndrome in which an acute spinal cord transection of
unknown cause affects both gray and white matter in one or more adjacent thoracic
segments, can also result in demyelination. Also, disorders in which myetin forming

glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.

The present invention relates to compounds of the formula | suitable for modulating the
activity of PPARs, especially the activity of PPARdelta and PPARalpha. Depending on
the modulation profile, the compounds of the formuta | are suitable for the treatment,
control and prophylaxis of the indications described hereinafter, and for a number of
other pharmaceutical applications connected thereto (see, for example, Berger, J., et
al., Annu. Rev. Med., 2002, 53, 409-435; Wilson, T. et al., J. Med. Chem., 2000, 43(4),
527-550; Kliewer, S. et al., Recent Prog Horm Res., 2001, 56, 230-63; Fruchart, J.C. et
al., 2001, Pharmacological Research, 44(5), 345-52; Kersten, S. et al., Nature, 2000,
405, 421-424; Torra, L.P. et al., Curr Opin Lipido!, 2001,12, 245-254).
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- asthma - osteoarthritis - lupus erythematosus (LE) or inflammatory
rheumatic disorders such as, for example, rheumatoid arthritis 10 -
vasculitis - wasting (cachexia) - gout - ischemia/reperfusion syndrome -
Sttt 8biPatory distress syndrome (ARDS) 15 FormulatioRS Hf@006/009302
amount of a compound of formula | nggessary to achieve the desired
biological effect depends on a number of factors, for example the specific
compound chosen, the 20 intended use, the mode of administration and
the clinical condition of the patient. The daily dose is generally in the

=

Compryadeoth BHIBOIPME T BTG BrERIe IR DD T eRYENBNAGY pép rigtion of:

and per kilogram of bodyweight, for example 0.1-10 mg/kg/day. An

R e < AR At Hsione AP BLEPRRRTS 100 ne

eiskitdgrauin amichan@8immatetaScitablevofusibn 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

. epeiaoralitte aspiccialyryor At dEhaicaniptivdngrtdarioestionmgf the

&Hﬂéﬂﬁef%@d@é‘i’&eﬂéﬁ)&ﬁhﬁ‘g to 100 mg, and single-dose formulations

which can be administered orally, such as, for example, capsules or
RanicianagrestidhtvsroseaseliApliat@rom 0.05 to 1000 mg, typically from
0.5+igheRyasmior the therapy of the abovementioned conditions, the
compounds of farmula | may. be used as the compound itself, but they are
"préngéB}g?fﬁffHE“beﬁ‘Bm 8i#R58eutical composition WO 2007/039176
P CimipfoRe0Ea0RR§IRcasadleaamasceptable carrier. The carrier must, of
nCOlérrS?ég > acceptable in the spnse that it is compatible with the other

ing CaiBALS Of the & mposition and 1s not harmful for the patient's health.

-Thereaeidromay baersolddmicliovad ardntisandeis preferably

. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary

heart disease, cerebrovascular disorders etc, especially those (but not restricted

th(ereto) which are characterized by one or more of the following factors:

- high plasma friglyceride concentrations, high postprandial plasma triglyceride
concentrations,

- low HDL cholesterol concentrations

- low ApoA lipoprotein concentrations

- high LDL cholesterol concentrations

- smali dense LDL cholesterol particies

- high ApoB lipoprotein concentrations

. Various other conditions which may be associated with the metabolic syndrome,

such as:

- obhesity (excess weight), inciuding central obesity

- thromboses, hypercoagulable and prothrombotic states (arterial and venous)

- high blood pressure

- heart failure such as, for example (but not restricted thereto), foliowing
myocardial infarction, hypertensive heart disease or cardiomyopathy
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formulated with the compound as a single dose, for example as a tablet,
which may 5 contain from 0.05% to 95% by weight of the active
“}8%%9}%@}7 6C)ther pharmaceutically active substances may Iikev/vise (beo o3
présent, including other compounds of formula I. The pharrﬁgze‘%fﬁ&)ﬂf 09302
compositions of the invention can be pgduced by one of the known
pharmaceutical methods, which essentially consist of mixing the

ingredients with pharmacologically acceptable carriers and/or excipients.

éo Pharmaceutical com,fgi)ogsri]tti%nlsaﬁf the invention are those suitable for
' r

130 TIELER (PO AR R SRS NEHYER (for
exatigosulecotineods ad) ianensoudes, (nitastsrreatriténi tieesolstoronary
admjnisirati [though the most suitable made of administration
depeoa dhefali Ao BESTRI Thicra S Gt
cordisionan lesteoatisl eiteerciigiomture of the compound of formula |
useq r j -rel o i
o A ol e ey Cghn's disease
PrefBreHEe 3ty ERlilisacid- and gastric juice- resistant formulations.
Suitalphengoatings resistant to gastric juice comprise cellulose acetate
phthalate, polyvinyl acetate phthalate, hydroxypropylmethylcellulose
phthtaa‘feeﬁﬂ%miﬂmé%ﬁﬁ@%ﬁ&f%ﬂiﬁéﬁfﬁer&eﬁm\mwh as, for
megxaatplatehduiiaiitedohanmiaceutical preparations for oral administration
ma tﬁ?fi? L}Pe forr? of %Parate units such as, for example, capsules,
cachets, QURRADR hh RS tablets, each of which contain a defined
amount of the compound of formula I; as powders or 25 granules, as

" ﬂgg'}ggfgrosr%%tﬂe%ﬁ%ncjpc%r? g%q?ﬁﬁaq&gﬁ%%éggggz liquid; or as an oil-

in-water or water-in-oil emulsion. These co Ions may, as already
meRtiasg, ¢rll W@essed by any suitable pharmaceutical method which

inclysen AsisRArirsuacte inoEsdispiant das carigs (which may

consist of one or more additional ingredients) are brought into contact.

ThSRUHIHEG® A8 ARCGRIASAR SHRILRR P 1S * AT RIS Apidrestricted thereto),
horssamnaas bTigiRggakinsrstvadngReientMdthalicfichandianfinalt and of the

i S e S R e D
povatieroy eahbé shef genitidraC0 PO3EIZ6BETMER2086/009302 26
CORAgH RIS RISBIBIB AR ANe SL PRI TG Rbshagients

- angiogenesis

7. Demyelinating and other neurodegenerative disorders of the central and peripheral
nervous systems including:

- Alzheimer's disease

- multiple scierosis

- Parkinson’s disease

- adrenoleukodystrophy {ALD)

- adrenomyeloneuropathy

- AlDS-vacuoiar myelopathy

-  HTLV-associated myelopathy

- Leber's hereditary optic atrophy

- progressive multifocal leukoencephalopathy (PML)
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tablets can be produced by tableting the compound in free-flowing form
such as, for example, a powder or granules, where appropriate mixed
wiithea/pigder, glidant, inert diluent and/or one (or more)  perepaoosi09302
surface-active/dispersing agent(s) in a suitable machine. 5 Molded tablets
can be produced by molding the comgéund, 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)

ad%B%@%i&%ﬂﬁﬁ%ﬁ%@?ﬁaﬁﬂ@e& which contain a compound of

formula 1 with a flavoring, 10 normally sucrose and gum arabic or
trafAUSATERRE SYEHBTWhich comprise the compound in an inert base
SugfbpraielpHst galior sucrose and gum arabic. Pharmaceutical
compositions suitable tfor parenteral administration comprise preferably
“steit G e RIT BRI d SRERRNF ARG (N S¥brmula 1, which are 15
prederablyiisosprisphighiidie blood of the intended recipient. These
_preé)caur{ati‘g_nss%er grefer?gll.ﬁ/ administered intravenously, although
adMiiStration mgy H¢5 ke place by subcutaneous, intramuscular or
intrepisainainjaoddraithieserpeeparations can preferably be produced by

_mi?mm&wwg?%wggtwgg% r and making the resulting solution sterile
and Is

otonic with blood. Injectable compositions of the invention 20
generally contain from 0.1 to 5% by weight of the active compound.
Bkey BIssRIgIs KOBINAS KRRy S RRIEP hERARY JABERIsIEAtion are
preferably in the form of single-dose suppositories. These can be
ProtiyERMR AR ARSI SPRIIBARIECT RIS skl
conrxertpmghselid carriers, for example cocoa butter, 25 and shaping the

D e e R S R P ERIRST,,

sprf? Aderosol or oil. Carriers which can be used are petrolatum, lanolin,

Po'?é@%%;%%ﬂ'&%%%&ﬁ%%ﬁ.and combinations of two or more 30 of

these substances. The active ingredient is generally present in a
corftsmaliisrsuehfranforexande enwidiei o Herneditimpos pioptodermatitis

ExqapIeL AR e 186385 \Wd780 OSLAASE VsndraRibiNaRe s Lenile

Transdermal administration is also possible. Pharmaceutical compositions

suitBRIIBpSraRtTisrkraRIRsS, RiPiiiTReddrmialPsRmRs Risterisfaltputaris

arexgiiabla-fensngteroprgRs@scontact with the patient's epidermis. Such

plasters suit t%h/ contagw he active .
- warlis, including condyiomata or condylomata acuminata

¥

- human papilloma viral (HPV) infections such as, for example, venereal
papillomata, viral warts such as, for exampile, molluscum contagiosum,
leukoplakia

- papular dermatoses such as, for example, Lichen planus

- skin cancer such as, for example, basal-cell carcinomas, melanomas or
cutaneous T-cell lymphomas

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

- chilblains

- wound healing
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ingredient in an aqueous solution which is buffered where appropriate,
dissolved 5 and/or dispersed in an adhesive or dispersed in a polymer. A
suitable active ingredient concentration is about 1% to 35%, preferabl
WANGUIT884E6 15%. A particular possibility is for the active inﬁéﬂgﬁf)%zﬁ 302
released by electrotransport or iontopppresis as described, for example,
in Pharmaceutical Research, 2(6): 318 (1986). 10 The compounds of the
formula | are distinguished by favorable effects on metabolic disorders.
They beneficially influence lipid and sugar metabolism, in particular they
9. QHhiferirerEssfyceride level and are suitable for the prevention and
treafgreptodidypesdugdabetes and atheriosclerosis and the diverse
se%ualae th<§reof. 15 Combinations with other medicaments The
‘co ﬁgﬁﬁgg 5% the invention can be administered alone or in combination
witkymizowrerore further pharmacologically active substances. In

uggrrﬁgm rsﬁ@%saﬂégg}{g%n% é%ig%rg%jnvention can be administered in

lon wit ve ingre aving a similar pharmacological
-actRihPar example, they can be administered in combination with active
ingeglientsnabich have favorable effects on metabolic disturbances or
disorders frequently associated therewith. Examples of such medicaments

arelgB$ SHAREBAERHS WHidPlONAF BIBBI I iBE S ifibiaBEiRrs, syca@m/dor

ingesdigipie fandbmbradnapmirdkdyslipidemias, 3. antiatherosclerotic
medicaments, 4. antiobesity agents, 5. antiinflammatory active

Ing?@FENHES30 6. active ingredients for the treatment of malignant tumors
7. ansishranibaticsaetive ingredients 8. active ingredients for the treatment

of higﬂtblood pressure WO 2007/039176 PCT/EP20116/009302 28 9.

active Ingredients for the treatment of heart failure and 10. active
ingrechemdafeephdusammnsgndeordéor prevention of complications caused

by g'@lﬁi@?&BﬁQﬁﬁQ%%ﬁQé@'@ﬂ@Q%?Aﬁb §5:tive ingredients for the

treatment of neurodegenerative diseases

Formulations

The amount of a compound of formula | necessary to achieve the desired bioiogical
effect depends on a number of factors, for example the specific compound chosen, the
intended use, the mode of administration and the clinical condition of the patient. The
daily dose is generally in the range from 6.001 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 aclive 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 exampie, capsules or tablets, may contain, for
example, from 0.05 t¢ 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
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5 12. active ingredients for the treatment of disorders of the central

nervous system 13. active ingredients for the treatment of drug, nicotine

and alcohol addiction 14. analgesics They can be combined with the
ORIBGd% of the invention of the formula | in 10 particular RET&EP2006/069302

synergistic enhancement of activity. Agiinistration 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

withpaameseptalial gaisisardivhcaniernieaiiefcoursnl daptranidbirin the sense that
it is BORqEieBIS (RiHRRCOMBINANRURIRRAGAIME G oG EBHRREHEE harmful for the

mentioned in the Rote Liste 2006, Chapter 12; all slimming

Patighbh RrgiPe feeSHFISAIRY W?e%ﬁ@ﬁ@&ﬁ’r?th%%% Eﬁt@%@@ rERtgsaby
fornallitipid- m@ﬁ@@cﬂﬁgﬂtﬁ'@%@@ﬁ?@i@ dbsdRaie &isieRe0E Qt@m@r\ﬁﬁ;ch may

Th n W|tht ound of the formula | ccordin )
oA OB TE T K A EIC S e SRR BT B g A epRuticall
actinetarehstempesinthygdittiriad e wadmtadmuﬂstgreﬂxeﬂbenimwea@amt&armula [

TR dh Actie comnauTdada e oaliBat orin i form Ofor e
|nat|on preparations in W ICh a plura |?y Ive compounds are

Knogte sharmacpificeh aeeiees, pvépéraseﬁﬂmdjytqmsuetmwmﬁpeumdients
w;tﬂ'ﬁﬁ%ﬁ%wogf}&%iﬂ& pseiindShRictignans ek HisANand Intemational

Drug Names; US 25 Pharmacopeia, Rockville 2001. Antldlabetlcs include
insulin and insulin derivatives, such as, for example, Lantus(r) (see

PhaMwack RIS oMb esititiR d064 avbesedascihedd %ngm%énectal topical,
Nordisk), fast- actln%lnsullns (see US 6,221 633) inhalable

perfiab ot SN SR B B REISHIATE) G aPimal SULSHANES Uy
mtramrsm]mrl NhfrBBeMakiax) :ﬂfr@f@hﬁt@lﬁbaﬂr(@ﬁaﬁmx ﬁtﬁtﬁ@ﬂﬁl@gﬁbst suitable

IS_(I:DO%SGSen tiv, s SﬁCh aa for ex%mé)aey vaePga%}jé;léleo?}_‘l5 Irl\(;%%?% os%venty of
the 2007106917 @@m@mmmzamwstha Yoo 0ot 1 dyniealarsdd in
eacﬂfdas\é/%BQ(éﬁ&ﬂrma'ﬁSﬁgf%H&flﬂﬁﬁa I%f g’&‘i SR Y50 betong

lin Pharmaceuticals), and also ora Iye ectl poglycemlc active
withiiyreaisamewaEithe H@rﬁﬁagnder@féfémysmmbto acid- and gastric juice-

resistant formulations. Suitable coatings resistant to gastric juice comprise cellulose
acetate phthalate, polyvinyl acetate phthalate, hydroxypropyimethyiceliulose phthalate
and anionic polymers of methacrylic acid and methyl methacrylate.

Suitable pharmaceutical preparations for oral administration may be in the form of
separate units such as, for exampie, capsuies, cachets, suckable tabiets or tablets,
each of which contain a defined amount of the compound of formuia |; as powders or
granules, as solution or suspension in an agqueous or nonagueous liquid; or as an oil-
in-water or water-in-oil emulsion. These compositions may, as already mentioned, be
prepared by any suitable pharmaceutical method which includes a step in which the
active ingredient and the carrier (which may consist of one or more additional
ingredients) are brought into contact. The compositions are generally produced by
uniform and homogeneous mixing of the active ingredient with a liquid and/or finely
divided solid carrier, after which the product is shaped if necessary. Thus, for example,

a tablet can be produced by compressing or moiding a powder or granules of the
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5 sulfonylureas, biguanidines, meglitinides, oxad iazolid fined iones,
thiazolidinediones, 10 glucosidase inhibitors, inhibitors of glycogen
\{hosfi)horylase, glucagon antagonists, glucokinase activators, inhibitors of

LEBER¥178-pisphosphatase, 15 modulators of the glucose feHEB#IERpM302

(GLUT4), inhibitors of glutamine:fructage-6-phosphate amidotransferase

(GFAT), GLP-1 agonists, potassium channel openers, such as, for

example, those disclosed in WO 97/26265 and WO 99/03861 by Novo

Nord isk A/S, 20 inhibitors of dipeptidylpeptidase IV (DPP-1V), insulin
COMRM Ui, AYRSTRABREPE AR WItB AR RISTIVE A6 iiphi Bawmdimn. stompressed
tablety eREOE RESIE é@WPEaB!Mﬂﬁ%QHE'%&ﬁpW%%ﬂ@eoﬁh b&kﬂﬁ@i@r\%ﬁ)% as, for

lucose transport and glucose backresorption, 25 inhibitors o . )
exal ST B T A e T RO B AU BB s, Gidant, inert
diluemdcuidtor ©oé tfoe sadiinsighicesectiotalisperteiglage?(SGh ElsS@biE2hachine.
s which alter lipid metabalism, such as antihyperlipidemic activ

Mol B b B B R el SR SR T e o
andrisducistenedwitkeaorifeotiighibitiemt, compoiiabie whichimerease

thermogenesis, WO 2007/039176 PCT/EP2006/009302 30 PPAR and

RXR modulators and active ingredients which act on the ATP-dependent
Ph%@@ggmmﬁgmmsgfqﬁg yéigh are suitable for peroral (sublingual) administration

comprise suckable tablets which contain a compound of formula | with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastifies which comprise the
compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile aqueous preparations of a compound of formuia {, which are
preferably isotonic with the blood of the intended recipient. These preparations are
preferably administered intravenously, although administration may also take place by
subcutaneous, intramuscular or intradermal injection. Thesé preparations can
preferably be produced by mixing the compound with water and making the resulting
solution sterile and isotonic with blood. injectable compositions of the invention
generally contain from 0.1 to 5% by weight of the active compound.

Pharmaceutical compositions suitable for rectal administration are preferably in the
form of single-dose suppositories. These can be produced by mixing a compound of
the formula | with one or more conventional solid carriers, for example cocoa butter,

and shaping the resulting mixture.

Pharmaceutical compositions suitable for topical use on the skin are preferably in the
form of ointment, cream, lotion, paste, spray, aerosol or oil. Carriers which can be used
are petrotatum, lanolin, polyethylene glycols, alcohols and combinations of two or more
of these substances. The active ingredient is generally present in a concentration of
from 0.1 to 15% by weight of the composition, for example from 0.5 to 2%.
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cells. 5 In one embodiment of the invention, the compound of the formula |
is administered in combination with a HMGCoA reductase inhibitor, such

' in, fluvastatin, pravastatin, lovastatin, atorvastati
“%sz%r;}})/%slt_]aétm, . P ) P# /EP2006/009302
cefivastatin, rosuvastatin or L-659699. In one embodiment of the

invention, the compound of the formula7 is administered in 10
combination with a cholesterol resorption inhibitor, such as, for example,
ezetimibe, tiqueside, pamaqueside, FM-VP4 (sitostanol/campesterol

bvl ph hate:.Forb Medi-T.ech 02005042692), MD-Q727 )
T e U SUB5 00 R ST URE . EOREasch e  CBRBal s sultable for
tranAR00H 0684 62a (et db the Firannnd singleal IEstetddihidNV 6RO BHREBR2M T long-term

clo%ﬂgéﬁlfb‘&%ﬁ ‘gﬁ%gé??@ @éﬂi?e]nﬂ%d &%ﬁ?é}gg&}é %%#@V%% Qae:%%r}gé?aigtive

) ) In.one em g Iment O_ft e II‘]VGI‘_]'[IOI‘I, t compoun the formu
ingragiARit Sera@ R B ISiaton witich Bhafegadiwhemsnkmplate adiserived

andfSPEERr£eaIgNaT ARRehlRObIaTepEr LT éﬁ)ﬁé@%&u%&éﬁﬂwe ingredient

CS-011 (rivoglitazone). 20 In one embodiment of the invention, the

CONCSRFHATHIS PRRMot A 5¢oa BReia s @B U stHbiR A viitRatispjeRpossibility

is f&he aaRRIshgPueR RS DeesEaRed BY\iInddaiafspaR dPickiHoresis as
LY-674, KRP-101 or DRF-10945. 25 I:koﬁ%e embodiment of the invention,
grhﬁif&?‘f?‘é@ﬁﬂl |

desHPEsniBbaKaAcP Q2 ZSnEnaHdRsMn a

mixed PPAR alpha/gamma agonist, such as, for example, muraglitazar,

The BT TR R p e e as R s prmsiptore
disaHITe0EDTG LR ElicEAyIIDUSEIS ) 20040 B AT WOIBOA OTAARSBRIr they
lowg¥ g ¥aeeide NP ARS CHi e R R TElelion IPEaiHent of type 1

_ 8115, and W02006018116 or in J.P. Berger et at,,
dialpgigrARCoRRERSSIGEIRiE 208 (e diNerss SOl aRi0eref7/039176
PCT/EP2006/009302 31 In one embodiment of the invention, the
compound of the formula | is administered in combination with a PPAR
delta agonist, such as, for example, GW-501516 or as described in
CoMEZASROITE 20 208508rh&l s W02005097763, and

The compounds of the invention can be administered alone or in combination with one
or more further pharmacologically active substances. In particular, the compounds of
the invention can be administered in combination with active ingredients having a
similar pharmacoiogical action. For example, they can be administered in combination
with active ingredients which have favorable effects on metabolic disturbances or

disorders frequently associated therewith. Examples of such medicaments are

medicaments which lower blood glucose, antidiabetics,
active ingredients for the treatment of dyslipidemias,
antiatherosclerotic medicaments,

antiobesity agents,

antiinflammatory active ingredients

active ingredients for the treatment of malignant tumors

antithrombotic active ingredients

@ N ok wn =

active ingredients for the treatment of high blood pressure
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W02006029699. 5 In one embodiment of the invention, the compound of
the formula | is administered in combination with metaglidasen or with
MBX-2044 or other partial PPAR gamma agonists/antagonists. 10 In one
ShAS8HTRTER of the invention, the compound of the formula 1§ T/EP2066/089302
administered in combination with a filgrgte, such as, for example,
fenofibrate, clofibrate or bezafibrate. In one embodiment of the invention,
the compound of the formula | is administered in combination with an

MTP inhibitor, such as, for example, |5§I|tap|de BMS-201038, R- 15
Joprtyeingissieatsobe FealorIbstdearb failusa@ebodiment of the

v astion itgrearmprorotdrRf thadeisnuande AErainisies R bt rRPTRREIN caused
wﬂ&u)yfe%TP inhibitor, su h as, for example, torcetrapib or JT 705 20 In

gifRAt 8?%98‘ gﬁ%‘ﬁ dﬂﬁ@%pound of the formula I is
aﬂiran‘useeumgim;em:mfmn&t@trwﬂmarbltﬁ Asigroeisgrieainbibikysee, for

6,24 21 97, rWOOO/6 ), such as, for
BB MR G et S SR Sa6e e PRyt
1o BQtD&OBQm@B@ISZBDrrthm&madTmédtug theaivension alheladragdistidn
?&.tgﬁaf%ré'@,lgé‘ | is administered in combination with a polymeric bile acid

adsorber, such as, for example, cholestyramine or colesevelam. In one
embodiment of the invention, the compound of the formula I is

ThegdainisieserhBins WRMHEUPRDBIR R J: Bhe SRR ANTUAE HFRRIT in
6,342, g‘é’og such as, for example, HMR1171, HMR1586 or those

pa”&%&e& SXRRFRSRANERCSTE S 66 A bl 7 6 BRT/Rtrainnerd Huzestive
ingr&dim& eaﬁmdmentcﬁnawm@w@mﬂéhgi@awdaa{é%adﬂﬂw@&r@ﬁ 8 the active

binatiqp wit aco mega-3 fa ids; hi concentrated

T L AR S Sbl B M SEL PSS A 5 ity o
actlwmgmumtaazeqfrﬁwm\mmnmplti%mamnmadméﬂwéwmuIa lis

administered in combination with an ACAT inhibitor, such as, for

example, avasimibe. In one embodiment of the invention, the compound
Partigyiriiosritahleis Bban sictercin anedismisifetitrewambimalivioxicenearatios are:
All FHidUbRRIRIEnRRAEdlitthé RERDYERL 2006, Chapter 12; all slimming
agents/appetite supressants mentioned in the Rote Liste 2006, Chapter 1; all fipid-
lowering agents mentioned in the Rote Liste 2008, Chapter 58. They can be combined

with the compound of the formula | according to the invention in particular for a

S

synergistic enhancement of activity. The active compound combination can be
administered either by separate administration of the active compounds to the patient
or in the form of combination preparations in which a plurality of active compounds are
present in a pharmaceutical preparation. Most of the active compounds listed below
are disclosed in USP Dictionary of USAN and internationat Drug Names, US
Pharmacopeia, Rockville 2001.

Antidiabetics inciude insulin and insulin derivatives, such as, for example, Lantus® (see
www lantus.com) or HMR 1964 or those descibed in W02005005477 (Novo Nordisk),
fast-acting insulins (seé US 6,221,633), inhalable insulins, such as, for example,
Exubera © or oral insulins, such as, for example, IN-105 (Nobex) or Oral-lyn™
(Generex Biotechnology), GLP-1 derivatives, such as, for example, Exenatide,
Liraglutide or those disclosed in WO 98/08871 or W02005027978 by Novo Nordisk
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10 tocopherol, ascorbic acid, a-carotene or selenium. In one embodiment
of the invention, the compound of the formula | is administered in
“pom{pinatilc%g with a vitamin, such as, for example, vitamin Bg orl\éitaré"{lsin& 0
B 154 8ne embodiment of the invention, the compound SHE TSIt
I is administered in combination withzslipoprotein lipase modulator, such
as, for example, ibrolipim (NO- 1886). In one embodiment of the invention,
the compound of the formula | is administered in 20 combination with an
ATP-citrate lyase inhibitor, such as, for example, SB-204990. In one o
AS dBERiUARE SPSRY ARARBR A YR IRy ReaiRUfpsen. pramiintide
aceRtMisigttieimyliarrbiaatiaceyiibats ouadesie cyniligtafedstvainsogiydamic
.as, for example, BMS-188494 or as described in W02005077907. 25 In
ad‘“f)%‘@%ﬁ%é%&ﬁg‘ent of the invention, the compound of the formula | is

administered in combination with a lipoprotein(a) antagonist, such as, for

TheEP CapBRIsRREPRS T hIY HaludR [N one embodiment of the invention,
the compound of the formula | is administered in combination with an

SUfQiVI#ERPeceptor agonists, such as, for example, nicotinic acid. WO

biguPiis9176 PCTIEP2006/009302 33 In one embodiment of the

me 'ﬁvei tion, the compound of the formula | is administered in combination
QNHH eI‘I""|c‘)ase inhibitor, such as, for example, orlistat or cetilistat (ATL-962).

oxatiimapntdenedadiasent of the invention, the compound of the formula | is

thia?&miﬂgé?&igsin 5 combination with insulin. In one embodiment of the
Invention, the compound of the formula | is administered in combination
glucpRidassuRbIYiigrea, such as, for example, tolbutamide, glibenclamide,

inhiH@%ig?Qj@%@%@%@p%ﬁﬂ&s@nbommem of the invention, the
compound of the tormula | is administered in 10 combination with a
9iugngRRABRAAHSs, for example, metformin. In another embodiment of the

gludbXpRiéenadhesgervpound of the formula | is administered in combination
RS AT 0 BRUHE BRE8mpound of the ormuta 18—
moddatonstsfréekiplucose transporter 4 (GLUT4),

inhibitors of glutamine:fructose-6-phosphate amidotransferase (GFAT},

GLP-1 agonists,

potassium channel openers, such as, for example, those disclosed in WO 87/26265
and WO 98/03861 by Novo Nordisk A/S,

inhibitors of dipeptidylpeptidase IV (DPP-1V),

insulin sensifizers,

inhibitors of liver enzymes involved in the stimulation of gluconeogenesis and/or
glycogenolysis,

modulators of gilucose uptake, glucose transport and glucose backresorption,
inhibitors of 113-HSD1,

inhibitors of protein tyrosine phosphatase 1B (PTP1B),

modutators of the sodium/glucose cotransporter 1 or 2 (SGLT1, SGLT2Z),
compounds which aiter lipid metabolism, such as antihyperlipidemic active ingredients
and antilipidemic active ingredients,

compounds which reduce food intake or food absorption,

compounds which increase thermogenesis,
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15 combination with a thiazolidinedione, such as, for example,
troglitazone, ciglitazone, pioglitazone, rosiglitazone or the compounds
disclosed in WO 97/41097 by Dr. Reddy's Research Foundationi,in
Wﬁ’a%??c7é‘l%9rl%‘5[[4-[(3 ,4-dihydro-3-methyl-4-oxo0-2- PCT/EP2006/009302
quinazolinylmethoxy)phenyllmethyl]-238-thiazolidined ione. In one
embodiment of the invention, the compound of the formula | is
administered in 20 combination with an a-glucosidase inhibitor, such as,
for example, miglitol or acarbose. In one embodiment of the invention, the
PPAR R fHFoMPRUYEIRTEIAT9s administered in combination with an active
actiedrefentmbiahret s oo thd TRRieppadenip postisiomatianel of the: beta
beta cells, such as, for example, tolbutamide, glibenclamide, glipizide,
Ce“%limepiride or repaglinide. 25 In one embodiment of the invention, the
compound of the formula | is administered in combination with more than

In oR8% &8@&%@%@1@%&&9eﬂ@@%&ﬁﬁ&@%ﬂﬂﬂmQ'gsaﬁﬁn%@red in

a sultonylurea and metformin, & sulfonylurea and acarbose, W( .
coniotiosotite PEVIE P 60sMeY8sR ity aginb @ asiesaiinidiuwasiating
prafRdAisUEoRKUiRR JRIYARENE RSHRsaRn NBHIR ARsik g itagsagagnsulin

and lovastatin, etc. In one embodiment of the invention, the compound of
the formula | is administered in 5 combination with an inhibitor of

in o8l CRBISHHRAERP RO IR FRSHHRIN i GoMRNRIE oP BN -198ML0 Fi3-298RStered in
ar those described in W02003084922, %0@204007455 e
corRRiRBYRE YT 3R S A G08 I RSB PIRe SHEB S 2 XRle: ezetimibe,
tiquissidefipantbguesivieo Gild- UPth sfarstaralldsragestesté b orb$i0phosphate; Forbes
binati | C ' S s
Meg s G BB A I Y 200U it
conWOoR005 863880 ivedrs WRSHIARERAGH s dtekwiidihas 2cruiioaha o fltk),

wd? 345 AYRENSIEQS]T LFIMORAIIEWAE PGHUAI0ESBhY s ke traZeneca
such as, for example, RO-4389620, LY- 15 2121260 (W02004063179),

ABJPSN-1 05, PSN-110, GKA-50 or those described, for example, by
Prosidion in W02004072031, W02004072066, WO 05103021 or WO

06016178, by Roche in WO 00058293, WO 00183465, WO 00183478, .
In GRRHIJORRITE NEBAEEHET, 1B BIBAALT ,‘é%“%g%’é‘%%lié,'wmm‘s‘*%d in

confiZiNatao wittv @ PRARI i e gaddtt 1 93cV\E, GaA 818mmpli- rbaRfitrathe,

piog\g/i\{tgz%%%%ﬁ%&é 8!498%'?8 . ‘M%Q or CS-011 {rivoglitazone).

In one embodiment of the invention, the compound of the formula | is administered in
combination with a PPAR alpha agonist, such as, for exampile, GW8578, GW.-590735,
K-111, LY-674, KRP-101 or DRF-10845.

in one embodiment of the invention, the compound of the formula | is administered in
combination with a mixed PPAR alpha/gamma agonist, such as, for example,
muraglitazar, tesaglitazar, naveglitazar, LY-510929, ONO-5128, E£-3030 or as
described in WO00/64888, WO00/64876, WO03/020268, WO2004075881,
WO02004076402, W(C2004075815, W0O2004078447, WG2004076428,
WO2004076401, W02004076426, WO2004076427, WO2006018118,
WQ02006018115, and W0O2006018116 or in J.P. Berger et al.,, TRENDS in
Pharmacological Sciences 28(5), 244-251, 2005.
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20 04052869, by Novo Nordisk in EP 1532980, WO 03055482, WO
04002481, WO 05049019, WO 05066145 or WO 05123132, by

. 5?7%%;¥u in WO 03080585, W003097824, WO 040810 (J:D %k o
Jgésgog 738 or WO 05090332, by Eli Lilly in WO 04063194, ogr W 2??3’"‘”3”2

Zeneca in WO 01020327, WO 03000262, WO 03000267, WO 03015774,
WO 04045614, WO 04046139, WO 05044801, WO 05054200, WO 25
05054233, WO 05056530, WO 05080359, WO 05080360 or WO

O T LR L L
comglinatioraginadii ABctedts, Agoaisnspleh BR-R2%06&4n0B0) BWRE01516 or as

. I : i i
des%‘ n%ﬁn?éi%@gﬁgcombiﬁgtilﬁﬁgm)?&%%g 0 rg%?oés%égéz?g%’igrﬁosphatase

WOZeBEERRGP8uch as, for example, CS-917. WO 2007/039176
PCT/EP2006/009302 35 In one embodiment of the invention, the
compound of the formula | is administered in combination with modulators

In ope prRkAdEBSBYATIEEdREEIRBLYT SpraneHnd dohe faimpie, Iis3dpynistered in
comtihddokentRirAbiAYERAIBh-GORMEMBIS Re6 opdihled) pSRRI(FHER gakima

one embodiment of the invention, the compound of the formula | is
a0ONSIHARARFANHHE combination with inhibitors of
glutamine:fructose-6-phosphate amidotransferase (GFAT), as described,

for example, i 004101528. In one embodiment pf the invention, th .
In ofl EX BRG] BV RS e A AR BRI fmiG e ¥ered n
comininigitomsaoihdiptiptidy| e piidasefov ¢ Pp ) fannib eaiefariefibraig@r bezafibrate.
vildagliptin (LAF-237), sitagliptin (MK-0431), saxagliptin (BMS-477118),
GSK-823093, PSN-9301, SYR-322, SYR-619, TA-6666, TS-021,
in omreT@RdonE WO iBD e diais the semmeerind/ cO D BuT18ed is administered in

comPiRafOR 1A6AR0 MYB2RPARRES 8. N ARORASRARble VA HRNS-201038, R-
W02005/012308, PCT/EP2005/007821, PCT/EP2005/008005, 15

103peA19E tes6sig68ted PR RURIEEE4804, PCT/EP2005/008283, DE 10
2005 012874.2 or DE 10 2005 012873.4. In one embodiment of the

| inventjon,.the %OT ound oftthef rmula | is adminj te\ged int C mbicrijationt di

N OQRA TRASHERLP %E’tﬁﬂﬂ&%@&&?&‘&%‘éﬂ%o EnSE'g1 1 aaministered in

conttitdafiaSMith a0CEITR adyibdtoexsumblas BYTe2a8Dt, thosetagsordveld, Fof05.
example, in W0200190090- 94, W0200343999, W02004112782,

W0200344000, W02003440009,
in one embodiment of the invention, the compound of the formula | is administered in

combination with a bile acid resorption inhibitor (see, for example, US 6,245,744, US
6,221,897 or WO00/61568), such as, for example, HMR 1741 or those described in DE
10 2005 033089.1 and DE 10 2005 033100.8.

In one embodiment of the invention, the compound of the formula | is adminisiered in
combination with a polymeric bile acid adsorber, such as, for example, cholestyramine
or colesevelam.

In one embodiment of the invention, the compound of the formula | is administered in
combination with an LDL receptor inducer (see US 6,342,512), such as, for example,
HMR1171, HMR1586 or those described in WO2005097738.
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W02004112779, W02004113310, W02004103980, W02004112784,
W02003065983, W02003104207, W02003104208, W02004106294,
QQ%%%%% 410, W02004033427, W02004041264, W02004037251h 25
056744, W02004065351, W02004089367, W02004(d458Y) 6099302
W02004089470-71, W02004089896,3%02005016877 or W02005097759.
In one embodiment of the invention, the compound of the formula | is
administered in combination with inhibitors of protein tyrosine

hosphatase 1 B (PTP1 B), as descriped, 30 for example, in . o _
In oI GED - o BBBNT 1§ B0 LB I SEi6adn sssapination with
Om&CTRHBRRYA/G0ERY 2cRETHIGRROOI005B2tePERYESR0SH®IdSEspentaencic
PCT/EPZOO@/ or DE 10 2004 060542.4. WO 2007/039176

aCinga(?IIi/ ?9%8 f’di?&é‘é’éc 8' ‘one embodiment of the invention, the

compound of the formula | is administered in combination with modulators

n <SSO TR S5V e BT b

compiagtipre WMo 250Ad0BIbHoN 82 452 B0 3 XATRIR B ZBIP be.
W02005121161 , 5 W02005085237, JP2004359630 or by A. L. Handlon

in Expert Opin, Ther. Patents (2005) 15(11), 1531-1540. In one . )
In ope BRBAHEDE BidNRVBKEBHCIndeorRpBatt Brahihfolpiinule ikis administered in

comimativsiorngsl #n setiokioanorsudhdehibiteraaiherDeTe-sENEivRdNAGS,
SL), such as those 10 described, for example, in WO01/17981,
toody 0 R PR AT A AP ZIBBP3199 or WO03/081545. I one
embodiment of the invention, the compound of the formula I is
- : A ith inhibi 3 b . _
o BRI AR LB L AT e
compipatios rethor VilRoP0030%k BS7 for wWentasoyidamin Blopevéarisdiiént of

the invention, the compound of the formula | is administered in

combination with an inhibitor of phosphoenolpyruvate carboxykinase ,
in ofepsaRAIRIRN °§§”iﬁé’§\éea‘§§@ri6'é?jP%P%ﬂ%ﬁ,fh?\f@(ﬁmgm%@.'%tﬁﬁed in
confie=EBPAdimenb e ibRin pake it rasapoutk 4 the IR, iBrolipim (NO-
188§ ministered in combination with an inhibitor of glycogen synthase
nase-3 beta (GSK-3 beta), such

In one embodiment of the invention, the compound of the formula | is administered in

combination with an ATP-ciirate lyase inhibitor, such as, for example, SB-204390.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a squalene synthetase inhibitor, such as, for example, BMS-188494
or as described in WC2005077907.

in one embodiment of the invention, the compound of the formula | is administered in

combination with a lipoprotein(a) antagonist, such as, for example, gemcabene (Cl-
1027).

In one embodiment of the invention, the compound of the formula | is administered in

combination with an HM74A receptor agonists, such as, for example, nicotinic acid.
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as those described, for example, in US2005222220, W02004046117,
W02005085230, W02005111018, W02003078403, W02004022544, 25
W02003106410, W02005058908, US2005038023, W02005009997,

WO §E05E084, W02005000836, W02004106343, EP146G67EE 20061009302
W02004014910, W02003076442, W@Q3005087727 or W02004046117. In
one embodiment of the invention, the compound of the formula I is
administered in 30 combination with an inhibitor of protein kinase C beta
(PKC beta), such as, for example, ruboxistaurin. WO 2007/039176

In op-aTResEDBTHRLEMF THBh NG BERRRIE 6f the TRUBKRA gRdministered in

comgmmapienndtaldhie deemuladitsraduuniste fof axseapidinaliaatwiti efistat (ATL-962).
endothelin-A receptor antagonist, such as, for example, avosentan

(SPP-301). 5 In one embodiment of the invention, the compound of the
in ofwnemmuimedtrdhKteﬁedéntionmbmadmpwjﬂrdinlﬁﬁbieofsrmﬁjlbkapministered in

con@é%%%'( g ors) such as those described, for example, in
1 02001030774, W02004022553 or W02005097129. 10

In one embodlment of the invention, the compound of the formula | is

in cagBinisiae@m o@@tﬁ@hiﬁ@éiﬁﬁbwiﬂmmwgf&j@ﬂﬂ&egmmmﬁﬁministered in
rece tora descr ed, for examﬁle n{]WOZOO%QQiE?G In g furthe \armid

Com&‘ﬁ‘ﬁ Qe '?8fScH ARVEE3nS Botinaar H%ﬁi‘é{ f ¢ Senclamide,

glipiadfainisgéreepindmmbination with CART modulators (see
"Cocaine-amphetamine- regulated transcript influences energy

metabollsm anme&;)md gastric emptylng in mice" Asakawa, A. e

in opg embing iRvRRtien, the (ggwwga 3?41‘@%:)& a,\hlngadmlmstefed in

con@yitagion SIRMHEhARTRIeesaIPlEs, for example, metformin,
{4-[(4-aminoquinazolin-2-ylamino)methylj-
cyclohexylmethyl}naphthalene-I-sulfonamide hydrochloride (CGP

in anbeesAemdopeEid MG (RgY HEsranaoalnd of thedimpouiadss abhinistered

e e St s PR R TR 3 e

in vivo to serum albumin) or those described in W02005080424;
in cpanmabibirdaeceptos Inastagenitis, @mpamdaiekafplautmanabaiihistered in

com%%%%i?:yv%it%ra thiazolidinedione, such as, for example, troglitazone, ciglitazone,
picglitazone, rosiglitazone or the compounds disclosed in WO 97/41097 by Dr.
Reddy's Research Foundation, in particular 5-[[4-[(3,4-dihydro-3-methyl-4-oxo-2-
quinazolinylmethoxylphenyllmethyl]l-2 4-thiazolidinedione.

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

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

In one embodiment of the invention, the compound of the formula | is administered in
combination with more than one of the compounds mentioned above, for example in

combination with a sulfonylurea and metformin, a sulfonylurea and acarbose,
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25 those described, for example, in EP 0656354, WO 00/15609, WO
02/076949, W02005080345, W02005080328, W02005080343,
W02005075450, W02005080357, W0200170700, W02003026647-48,
WRAEYTEE8Y976  W02003040107, W02003007887, W0200385F 3@ 06/009302
US6,509,367, W0200132663, W02003086288, W02003087037,
W02004048317, W02004058145, 30 W02003084930, W02003084943,
W02004058744, W02004013120, W02004029204, W02004035566,
W02004058249, W02004058255, W02004058727, W02004069838,

repaghniss AT MePr S, drsHisnaRss SNESMIYHasEEMin and metformin, insulin

andRfed iE220e61R0MB02na Fovaifin 084856, W02004096209,
W02004096763, W02004096794, W02005000809, W02004099157,
US20040266845, W02004110453, W02004108728, W02004000817,

in oWe020DBAEE0820011E2 00E00REE T0: MWERROERDS Hhe\MOR004 114 688 Bdstered in

com A cod AR SLSME  RERE, Sl costsra e PN

357wobBeBHBIGD 9o e XFRUIDERDT, WO 04GR AoV \ERA{AB0 7455,
woZoGirRerzyl 2 Beioy-3exes2$33a.4,6, 7-hexahydro- pyrazolo[4,3-c]pyrid

in-5-y1)-i -(4-ch lorophenyl)-2-oxoethyl]-1-amino-1,2,3,4-tetrahydro-
naphthalene-2-carboxamide; (WO 01/91752)) or LB53280, LB53279,

in okB2IRBSINER: DItk MR R ¥ELe bt ind % thd fdAhaE thasedministered in
described in W02005060985, W02005009950, W02004087159,

COMRIHFIBRIHEY $HARDIDIRAT RIS BN IYS IR0 LBS L BsRPEA ST 7 0077,
NNOVR2GEREA3SH1CHRAAATIZNES! 00E0E 520050020886 80.
US20050176728, US20050164914, US20050124636, US20050130988,
US20040167201, W02004005324, W02004037797, 15 W02005042516,
In onmenmmmmgpwm@mﬁ@mm@mpaoa@@ne fv0208303 eRiministered in

comBRePRRAHS 4 VReH0% sle“‘é%ﬁ%s"‘%?%%%g 85§0-4389620 LY-

W02005047251, EP1 538159, W02004072076 W0200407
21 A HOEORE5 51850 PS8 ARt O P BT R0se described, fo

exa;nQerwwagewﬁzww@mmmwammsmwmwmmmr WO
B-334867-A) or those described, for 20 examg e, in W0200196302

06 ?cﬁaﬂys%@% S/B64B8BABI%H WEBBABS4a56YY RilBiRRY BVO 001857086,
WO QOH@ST aiganists (pr4xman e $Z38EIRMcbaodiazaby o T14312, WO

0246173, WO 0248106, DE 10258786, WO 03095438, US 04067939 or WO
04052869, by Novo Nordisk in EP 1532980, WO 03055482, WO 04002481, WO
05049019, WO 05066145 or WO 05123132, by Merck/Banyu in WO 03080585,
WOQ030897824, WO 04081001, WO 05063738 or WO 05090332, by Eli Liily in WO
04063194, or by Astra Zeneca in WO 01020327, WO 03000262, WO 03000267, WO
03015774, WO 04045614, WO 04046139, WO 05044801, WO 05054200, WO
05054233, WO 05056530, WO 05080359, WO 05080360 or WO 05121110,

In one embodiment of the invention, the compound of the formula 1 is administered in

combination with an inhibitor of gluconeogenesis, such as, for example, FR-225654.

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of fructose-1,6-bisphosphatase (FBPase), such as, for
example, CS-817.
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tetrahydroimidazo[4,5-c]pyridin-5-yl)-propan-I-one oxalic acid salt (WO
00/63208) or those described in W0200064884, W02005082893); CRF
antagonists (for example [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9- 25
“Eﬂ&?gﬁﬁr’c?ﬁéhA-yudipropylamine (WO 00166585)); CRF BP dhtHGEAiS¢L09302
(for example urocortin); urocortin agagsts; 03 agonists (such as, for
example, i-(4-chloro-3-methanesulfonylmethylphenyl)-2-[2-
(2,3-dimethyl-IH-indol-6-yloxy)ethylamino]ethanol hydrochloride (WO
01/83451)); 30 MSH (melanocyte-stimulating hormone) agonists; MCH .
In oy &EAMALEDREE Afr i B YRITHh d pecipRAUIt Q) ShRs T BUER 8 agministered in

e o p s e e fbr

- or_thos

A R S RO D P BN AT ST RBEEREs, oF (12), 835 (2004))
W02005019240, W02004011438, W02004012648, W02003015769,

020 120 20050708 W02005070 02006018280, . .
in ol BBed thoaer WE Sorer R dhe ResEe gl sne WipLE b beagnistered in
comhin20a00Tinhj5iuve200B08AtRT. o GIRESEATBOIP GO Anipirass ¢sash
(GFAS A HaC RIS 2red dIA0ANETA eI BBy o (2

cyclohexylethyl)-thiazol-2-ylcarbamoyl]-5, 7-dimethylindol-1-yl}acetic acid
trifluoroacetic acid salt (WO 99/15525), SR-146131 (WO 0244150) or
in ofS Brirsd#dhssraienivepuBR e dn bl AP LENRMBIR uia | is administered in

dexfenfluramine); 10 mixed serotonin- and noradrenergic compounds (for
combynafior ¥k Bbfeie s’ @!@?P?S&&ﬁBP%%ﬁm%{s(%F’égfanw@h as, for example,
vilddg@aihyheraayirsragtviipi prrazias oxaksxagiptisail NS H1709 81,16 SK-823083,

PO oS eA 15 103000 AT W SO OB D MRS AR or a5
deswibaa080F DRI 30 AR OUDLZEH 08456 2005200859558, V626006068901,

W@%@%@i‘i&%ﬁﬂf@ﬁ%gﬁﬁﬁbﬁ@@yé@%& 930020p8%2805/008005.
bombesin reteptor agonists (BRS-3 agonists): galanin réceptor
PC HRBRRRE002, PCT/EP2005/008004, PCT/EP2005/008283, DE 10 2005

012874.2 or DE 10 2005 012873.4.

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of 11-beta-hydroxysteroid dehydrogenase-1 (113-HSD1),
such as, for example, BVT-2733 or those described, for example, in WO0200180090-
94, W(0200343989, W02004112782, W0200344000, WO200344009,
WO02004112779, WO2004113310, W0O2004103980, W02004112784,
WQO2003065983, W02003104207, W(02003104208, W02004106294,
WQO2004011410, WO2004033427, W(0200404 1264, WO2004037251,
WO02004056744, WO2004065351, W02004083367, WG2004089380,
WQ2004089470-71, W02004089896, WO2005016877 or WO2005087759.

In one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of protein tyrosine phosphatase 1B (PTP1B), as described,
for example, in WO200118830-31, WO200117516, W02004506446, WO2005012295,
PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or
DE 10 2004 060542 .4.
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growth hormone (for example human growth hormone or AOD-9604); 20

growth hormone releasing compounds (tert-butyl

6-benzyloxy-1-(2-diisopropylamino- ethylcarbamoyl)-3,4-dihydro-1
“{;ﬁ’_%ﬂ&g{gﬁ%’ﬁ/ e-2-carboxylate (WO 01/85695)); growth hormd&fd/EP2006/009302

secretagog receptor antagonists (ghrejg antagonists) such as, for

example, A-778193 or those described in W02005030734; TRH agonists

(see, for example, EP 0 462 884); 25 uncoupling protein 2 or 3

modulators; leptin agonists (see for example Lee, Daniel W.; Leinung,

In oRRGRRTEMSRS Sh R VRN IR HReMamPeLUarketiaimRa | Eidministered in
conRgeaiisis aRiArpetRMRI-aRPIPRCLIAIRTlieatBeeiepesiby Dsvas othe,

SOt SRy R T o AR 0 ADB S IR € G 98Bl for
exaivid=2 00 WIRIIZB PTG T/E R20Q6MDARENE: AY PRiotamoobdiatyivpedaml 161 |

WO%%%%%%W%%&%é%fé?ﬁ;%eﬁ%gggqﬁrﬁﬁ%%@%’im Patents

(2005b2605072330- 42005206492 or W02005013907; inhibitors of fatty acid
synthase (FRS) such as, for example, C75 or those described in 5

W02004005277; oxyntomodulin; oleoyl-estrone or thyroid hormone .
in opscepibediantef hechantien etsasimneBrziabiie fassiad cadmirigtered in

comtiidHBRIAHPINHBROR IS IME ZUNEARIB WO 2AL3084 P as those
W02004018421 ?r W02005092316. In one embodiment of the invention,

desiiDaG I SaI08 ThdretiSR 6! Eftih, \WRHBER A MDMORRPLISSRRS in the

WOREIap2BtieLse \WIeps 1 84dvador, Javier; 15 Gomez-Ambrosi, Javier;
Fruhbeck, Gema, Expert Opinion on Pharmacotherapy (2001), 2(10),
1615-1622. In one embodiment of the invention, the further active

in oivey sedlerdipaidaitihiseaniitnothamphetamihef #6:foonelemisastinersefred in

cordBRABGIHAR iHARHEIE & ackyR. e dIGRERASDIYATMIG L1 as those described,
for example, in WO199946262, W0O200372197, W02003072197 or WO2005044814.

In one embodiment of the invention, the compound of the formula | is administered in
combination with an inhibitor of phosphoenolpyruvate carboxykinase (PEPCK), such
as those described, for example, in W0O2004074288.

in one embodiment of the invention, the compound of the formula | is administered in
combination with an inhibitor of glycogen synthase kinase-3 beta (GSK-3 beta), such
as those described, for example, in US2005222220, W0O2004046117,
WO02005085230, WO2005111018, WO2003078403, WO2004022544,
WO2003106410, WO2005058908, US2005038023, W0O2005008897, US2005026984
WO2005000836, WO2004106343, EP1460075, W02004014910, WO2003076442,
WO2005087727 or WO2004046117.

in one embodiment of the invention, the compound of the formula | is administered in
combination with an inhibitor of protein kinase C beta (PKC beta), such as, for
example, ruboxistaurin.
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dexfenfluramine. In another embodiment of the invention, the further
active ingredient is sibutramine. In one embodiment of the invention, the
further active ingredient is mazindol or phentermine. 25 In one

W&ﬁﬂ%‘fﬁ%ﬁt, the compounds of the formula | are administer&dlifP2006/009302

combination with bulking agents, prefgrably insoluble bulking agents (see,
for example, carob/Caromax(r) (Zunft H J; et at., Carob pulp preparation
for treatment of hypercholesterolemia, ADVANCES IN THERAPY (2001

Sep-Oct), 18(5), 230-6). 30 Caromax is a carob-containing product from ,
In OﬂmﬁfﬁBGQE'T\ﬁﬁFiﬂBH’%ﬁé‘fﬁﬁﬂ% e comppershefipaderaula s administered in

comBia 2R 200041088383 Helinny redigstsr Gmddbrrdusidara kiblRshstphH 926
Fra, kfg%%a% Combination with Caromax(r) is possible in one

avo%?ggaa'} o0 V‘separate administration of compounds of the formula |
and Caromax(r). Caromax(r) can in this connection also be administered

R e

confoiatinnvétadmhibittesad ThkappafingneasvitiKEDEh ptospraidibasrtase
desiMNBiOFS, é§éi‘ﬁsﬁré iBeYyios RIBBI AW READRIBEFP490D2004022553 or

W02005012485. 10 In one embodiment of the invention, the compound of
RSR{UES is administered in combination with NAR-1 (nicotinic acid
receptor) agonists as described, for example, in W02004094429. In one
embodiment of the invention, the compound of the formula | is
in oF FIRRH

BT O SCOMARARBN IR AT HEhREBIRCRITELA dis Painistered in
conmsratRer it fadetstoslef theldhRA5HI481HN f:deptreasibeditbedt frtbrample,

i WY i ompound of the formula | is administered in combination
n wﬂﬁ%s arél?'nggc'l agonists as described, for example, in W02005101979.
20 In one embodiment of the invention, the compound of the formula I is

In aﬁ(@z&ggﬁ%ﬁﬁ%ﬂm'ﬂ?éi%é\ﬂ%ﬂ?ﬂ&@&%&%ﬁ&%ﬁfiﬁs%%ma lis
administered in combination with CART modulators (see "Cocaine-amphetamine-
regulated transcript influences energy metabolism, anxiety and gastric emptying in
mice" Asakawa, A. et al.: Hormone and Metabolic Research (2001), 33(9), 554-558);
NPY antagonists such as, for example, {4-[(4-aminoguinazolin-2-ylaminc)methyl}-
cyclohexyimethyl}naphthalene-1-sulfonamide hydrochioride (CGP 71683A);

peptide YY 3-36 (PYY3-36) or analogous compeunds, such as, for example, CJC-1682
(PYYS-SS conjugated with human serum albumin via Cys34), CJC-1643 (derivative of
PYY3-36 which conjugates in vivo to serum albumin) or those described in
W02005080424;

cannabinoid receptor 1 antagonists, such as, for example, rimonabant, SR147778 or
those described, for example, in EP 0656354, WO 00/15609, WO 02/076949,
WQ02005080345, WO2005080328, WO2005080343, WO2005075450,
WQ02005080357, WO200170700, WO2003026647-48, WO200302776,
W02003040107, WO2003007887, W02003027069, US6,509,367, WO200132663,
WQO2003086288, W02003087037, W0O2004048317, WO2004058145,
WO2003084930, WO2003084943, WO2004058744, W02004013120,
WG02004029204, WO2004035566, W02004058249, W02004058255,
WO02004058727, W0O20040698838, US20040214837, US20040214855,
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In one embodiment of the invention, the compound of the formula | is
administered in 25 combination with opioid antagonists as described, for
in W02005107806 or W02004094429. In one embodiment
“@ém‘énﬁon the compound of the formula | is admln|stereGP(l?"lT’qEPm0{'/00)302
combination with neutral endopeptidags inhibitors as described, for
example, in 30 W0200202513, W02002/06492, WO 2002040008,
W02002040022 or W02002047670. WO 2007/039176

S R O o P ST o O A ke

WORBISIENSHDRIPENI4E99 15T de SAUINO2BE BIAIE2 HDAMIRER 047670,
woRdB NGB AdAE VW&%{)@@ BPQyad Gldpedgayla s

ered in combination With sodit gen exchange inhibitors

W%@@&@ﬂ%ﬂ@mbm&mommmwenwmw,the
WODHESHERY the YRRt Ph e L%ﬁbﬂ%ddﬁ@éjf@' NRFERDEI37

combination with modulators of the g lucocorticoid receptor as escrlbed

WORRRGAARE . W AR5 69362 %@r’%@%&ﬁ%ﬁéﬂ‘l@%ﬂ%@ﬁ?sﬂ?the
MCaagpaisns @b thedaipe Ipl(@amwﬁmetﬁy;mm@mwb PERARYdro-

1. for example, in 15 W02004094429. In one
PV ol ﬁqa?ﬁ%ms he m@ ift{é %é%ﬁﬁ%@am@!fﬂr%am'w 2,3 4-tetrahydro-
naMraiemﬁeZechummMWWR&W@f&MMHQMWQBS32?8 or
irh f P 02002053
TH R o SR e B i raanani MO 2soe00es,
W@@%ﬁ@@‘é@i W@amaaﬁaﬁamwmmmaiéﬁ-mmmme) such

PHAPIg 55298 S b%% )gﬁ;&&l&
WO%?O%%%%%SSMO 25 Inlﬁg%ﬁ%b\é%lment 0 Ehe |rivent|on€}‘l’[{ill1é2compound of

WOHS#6RR0RZR 140 MiPRALRE T8 7ESmUPRRRBPOARASMithIORISHR 26638,
USHOSTHE0TBSU0B 250 50/18 72010l Qveioniioess 24 'W@i?tﬁa%g?@?w that

WO SHaRle combination of ihe compounds according to 40224901,
WO0200501921, WG0200509184, W(02005000338, EP1460069, WO2005047253,
WQ2005047251, EP1538159, WO2004072076, W(02004072077 or WO2006024390:
orexin receptor antagonists (for example 1-(2-methylbenzoxazol-6-yl)-3-
[1,5]naphthyridin-4-ylurea hydrochloride (SB-334867-A) or those described, for
example, in WO200186302, W0200185693, WO2004085403 or WO2005075458);
histamine H3 receptor agonists (for example 3-cyclohexyl-1-(4,4-dimethyi-1.4,8,7-
tetrahydroimidazo[4,5-c]pyridin-5-yl)-propan-1-one oxalic acid salt (WO 00/63208) or
those described in WO200064884, W02005082893);

CRF antagonists (for example [2-methyl-9-(2 4,6-trimethylphenyl)}-9H-1,3,8-
triazafluoren-4-yljdipropylamine (WO 00/66585));

CRF BP antagonists (for example urocortin:

urocortin agonists;

B3 agonists (such as, for example, 1-(4-chioro-3-methanesulfonyimethylphenyl)-2-[2-
(2,3-dimethyl-1H-indol-6-yloxy)ethylaminolethanol hydrochloride (WO 01/83451));
MSH (melanocyte-stimulating hormone) agonists;

MCH (melanin-concentrating hormone) receptor antagonists (such as, for example,
NBI-845, A-761, A-665798, A-798, ATC-0175, T-226296, T-71, GW-803430 or those
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the invention with one or more of the compounds mentioned above and
optionally one 30 or more further pharmacologically active substances is
included in the scope of the present invention.
?O%@?Wé%?% PCT/EP2006/009302 43 The formulae for sor;éé 0
development codes mentioned above3&e given below. R R = CH;,;
CH,-CH,HNOHOOHHOONH xo0000H O NaNaFM-VPC JTT-501
0CH, OOHNO0O0"O/ oHN G1262570 CS-011 5 Rivoglitazone 0 HOs

corDURE SLLABLLYOATBAAS b 1S 50 08550, RBBL0s13445,°
WO02004011438, W0O2004012648, W02003015768, W(0O2004072025,
WO02005070898, WQ2005070925, W(02006018280, W02006018278,
WO2004039780, WO2003033476, W02002006245, WO2002002744,
W02003004027 or FR28687890);

CCK-A agonists (such as, for example, {2-[4-(4-chloro-2,5-dimethoxypheny!)-5-(2-
cyclohexylethylh)-thiazol-2-ylcarbamoyl}-5, 7-dimethylindol-1-yl}acetic acid trifluoroacetic
acid salt (WO 89/15525), SR-146131 (WO 0244150) or SSR-125180);

serofonin reuptake inhibitors (for example dexfenfluramine);

mixed serotenin- and noradrenergic compounds (for example WO 00/71549);

5-HT receptor agonists, for example 1-(3-ethylbenzofuran-7-yl)piperazine oxalic acid
salt (WC 01/08111),

5-HT2C receptor agonists (such as, for example, APD-356, BVT-933 or those
described in WG200077010, WC20077001-02, WO2005019180, WO2003064423,
W0200242304 or WO2005082859);

o-HTG recepior antagonisis, such as described, for example, in W02005058858:

2}296!899302

bombesin receptor agonists (BRS-3 agonists);

galanin receptor antagonists;

growth hormone (for example human growth hormone or AOD-9604);
growth hormone releasing compounds (tert-butyl 6-benzyloxy-1-(2-diisopropylamino-
ethylcarbamoyl)-3,4-dihydro-1H-isoquinoline-2-carboxylate (WO 01/85695));

growth hormone secretagog receptor antagonists (ghrelin antagonists) such as, for
example, A-778183 or those described in W0O2005030734;

TRH agonists (see, for example, EP 0 462 884);

uncoupling protein 2 or 3 modulators;

leptin agonists (see for example Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya-
Arena, Marina; Grasso, Patricia. Leptin agonists as a potential approach to the
treatment of obesity. Drugs of the Future (2001), 26(9), 873-881);

DA agonists (bromocriptine or Doprexin);

lipase/amylase inhibitors {(as described, for example, in WO 00/40569);
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OOHOFF OHO~O\F NO _sN LY-510929 GW-501516 CI FFF S |
N/~INOO FF//[-\\=~/[H~FNONfNO\ICJN"\IR-103757 ~N in h

W|§M§- 01038 LN\ WO 2007/039176 PCT/EP2006/009302 44 HC H3C
FEERYS 00 NIO N, OH HN~/ 0\\ (OPC-14117 JTEYEEBEIEE2
H Co 0" O CH3 CH3 O 00 Cl OH N~40

inhibitors of diacylglycerol O-acyliransferases (DGATs) such as described, for
example, in US2004/0224997, WO2004094618, W0200058491, W02005044250,
WQ2005072740, JP2005208492 or W(O2005013907;

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those described in
WQ02004005277;

oxyntomodulin;

oleoyl-estrone

or thyroid hormone receptor agonists, such as, for example, KB-2115 or those
described in WO20058279, W0200172692, WO200194293, W02003084915,
WQ02004018421 or WO2005092316.

In one embodiment of the invention, the further active ingredient is leptin;

see for example "Perspectives in the therapeutic use of leptin”, Salvador, Javier;
Gomez-Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on Pharmacotherapy
(2001}, 2(10), 1615-1622.

In one embaodiment of the invention, the further active ingredient is dexamphetamine or
amphetamine.

in one embodiment of the invention, the further active ingredient is fenfluramine or

dexfenfluramine.
in another embodiment of the invention, the further active ingredient is sibutramine.

In one embodiment of the invention, the further aclive ingredient is mazindo! or
phentermine.

in one embodiment, the compounds of the formula | are administered in combination
with buiking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesteroiemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6).
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
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SB-204990 HO NO-1886 0 HOB SAOpp H3 H3 OH iF CH3 OH O /I
HC 0 CH3 H3CCH3 1If O BMS-188494 ? C H HNC CH3 0 CI- 1027
“'S?Y%ﬁﬂ%ﬁ BO O O O OH OH ATE-962 FR-258900 0 GO_90N* I's |
S '25-2504 N/ \ NH LY-2121260 5 0 OH 0 OH O "Gyl ﬁ‘é’;\“’—
OH GKA-50 HOHOHO =H 0 FR£R25654 WO 2007/039176
PCT/EP2006/009302 45 cl ¢l H H

ingredients GmbH, Industriepark Hochst, 65926 Frankfurt/Main). Combination with
Caromax® is possible in one preparation or by separate administration of compounds
of the formula | and Caromax®. Caromax® can in this connection also be administered

in the form of food products such as, for example, in bakery products or muesli bars.

in one embodiment of the invention, the compound of the formula | is administered in
combination with PDE (phosphodiesterase) inhibitors, as described, for example, in
WO2003/077948 or WO2005012485.

in one embodiment of the invention, the compound of the formula | is administered in
combination with NAR-1 (nicotinic acid receptor) agonists as described, for example, in
WQO2004094429.

In one embodiment of the invention, the compound of the formuila | is administered in
combination with CB2 (cannabinoid receptor) agonists as described, for example, in
US2005/143448.

in one embodiment of the invention, the compound of the formufa | is administered in
combination with histamine 1 agonists as described, for example, in W020051019879.

In ane embodiment of the invention, the compound of the formula | is administered in
combination with bupropion, as described in W02006017504.

in one embodiment of the invention, the compound of the formula | is administered in
combination with opioid antagonists as described, for example, in W02005107806 or
WQ0O2004004428.

In one embodiment of the invention, the compound of the formula | is administered in
combination with neutral endopeptidase inhibitors as described, for exampie, in
WG200202513, WO2002/06492, WO 2002040008, W02002040022 or
WQO2002047670.
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in one embodiment of the invention, the compound of the formula | is administered in
combination with NPY inhibitors (neuropeptide Y) as described, for example, in
WQ2002047670.

In one embodiment of the invention, the compound of the formula ! is administered in
combination with sodium/hydrogen exchange inhibitors as described, for example, in
WG02003092694.

in one embodiment of the invention, the compound of the formuia | is administered in
combination with modulators of the glucocorticoid receptor as described, for exampie,
in W0O2005080336.

In one embodiment of the invention, the compound of the formula | is administered in
combination with nicotine receptor agonists as described, for exampie, in
W02004094429.

in one embodiment of the invention, the compound of the formuia | is administered in
combination with NRIs {(norepinephrine reuptake inhibitors) as described, for example,
in W02002053140.

tn one embodiment of the invention, the compound of the formula | is administered in
combination with MOA (E-beta-methoxyacrylate), such as, for example, segeline, or as
described, for example, in W02002053140.

in one embodiment of the invention, the compound of the formula | is administered in

combination with antithrombotic active ingredients, such as, for exampie, clopidrogel.

It is to be understood that each suitable combination of the compounds according to
the invention with one or more of the compounds mentioned above and optionaily one
or more further pharmacologically active substances is meant to be included in the

scope of the present invention.
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cterminafion of EC50 values of PPAR agonists in the cellutar
PPARalpha assay Principle 10 The pttency of substances which bind to
human PPARalpha 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 PPARalpha reporter cell line. It contains two
MG genetic fits, a luciferase reporter element (pdeltaM-GAL4 -Zeo0)
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luciferase reporter gene. The luciferase which is formed can be detected

by means of chemiluminescence via an appropriate substrate. 25

Construction of the PPARalpha reporter cell line The PPARalpha reporter
WRAWHEIRHE prepared in two stages. Firstly, the luciferase rBpofBp006/009302

element was constructed and stably tiggmsfected into HEK cells. For this 30

purpose, five binding sites of the yeast transcription factor GAL4

(Accession # WO 2007/039176 PCT/EP2006/009302 48 AF264724) were

cloned in 5'-upstream of a 68 bp-long minimal MMTV promoter

mion # Vé)ll? eominimal MMTV promoter section contains a
‘.\- -
by NAOpon rase II. Tha cloning and seq

construct took plage® analogy to the 5 deschiy]

(Molecular cloaiag, Cold Spring Harbor Laboratory 989).

the ‘SoFiBlete @ AUS pyralis gene (Accessiorllt MI5079) was chmed 118

3-downstream of the GAL4-MMTV element. After sequencing, the

luciferase reporterelement-eansisting of five GAL4 binding site MEV

promoter and_lucj E@Se gene was recl@m/@ into a plasgﬂd whic

z&yn rPsigtanice in“order to obtain 10 the Sta3mid
tam?@ L4 uc-Zeo. This vector was tnsfected®
ofdlance with the statements in Ausubel, F. ¢t &f. { ent protocols

&Hn molecular Bibfdgy, Vol. 1-3, John Wiley & 8ons,arc., 1p95). Thenr_qogs
zeocin-containing medium (0.5 mg/ml) was used to select a suitable

stable cell clone which showed very low basal expressio:?m

{EKells in

luceriferase gene. 15 In a second step, the PPARalpha fusi otein
(GR-GAL4-humanPPARalpha-LBD was introdu¢edinto the stable cell
coding|for the

clong-descriged. For this purpose, initially the cDNA
N-terminal 78 amino acids of the glucocorticoi(!j\1 req
PO#150) nked to the cDNA section co,(;i"l;nygJ foranfi
" 1ie yeastrtranscription factor GAL4 (Accession # P043
N~Ahe Iigg= ing 20 domain of the human PPARalpha re
acioFI§ 0516 ; Accession # 574349) was cloné#in at th| 3'-end of this
GR-GAL4 construct. The fusion construct prepared in this way

(GR-GAL4-humapPPARalpha-LBD) was recloned.into the N
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NH N NH N
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plasmid pcDNA3 (Invitrogen) in order to enable constitutive expression
therein by the cytomegalovirus promoter. This plasmid was linearized
j tion endonuclease 25 and stably transfected |nto the
‘%?g\b/i%égﬁ %C scribed cell clone containing the luciferase repor e}r:Pe EHERE"
The finished PPARalpha reporter cell4ige 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). 30 WO 2007/039176

ortgf C€ll line is cultivated to 80% confl

M (# 4’196 Jd&ltr n) ngch mixe
additions: 10% cs- FC§ (fe m 068 03 ycl8ne) 0.5
A . QA

mg/ml 6 ggg (#R250-01, In rogenp 18?#10%3%—1027
Invitrog 9} 1% penicillin-streptomycin solution (#15140-122, Invitrogen)

and M- Beglutargi 25030-024, Invitrogen). The Cu|tIVZ§¢I0n takes
ard eIIc lture bottles (# 353112;Becte n?oﬂ
C02, e

cell c‘altur incubato Mein the presence 0 5% (
' (#141 -09%,

80%-confluent gells are wa \
@: mFpf trypsin.salugion 1 (#25300 -054,
QL 2Zmin,aken up in 5 ml of the DMEM descrlbed and

Invitrogen), treated
Invithder§at 37C

counted in a cell counter. After élutlon to 500.000 c“‘&%ﬁﬁ 35,000 cells
are seeded in each egvell vell-migretiter plate with a clear plastic
base (#3610, Coming C | platés are incubated in the cell culture

incubator at arid of 24 h. 20 Day 2 PPARalpha agonists to
be tested. are Ived'lln DMSO in a concentration of 10 mM.
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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 25 the previously described antibiotics
WOoeBti18448, penicillin and streptomycin). Test substanced SR R302
11 different concentrations in the ranggyfrom 10 pM to 100 pM. More
potent compounds are tested in concentration ranges from 1 pM to 10 pM
or between 100 nM and 1 pM. The medium of the PPARalpha reporter cell
line seeded on day 1 is completely 30 removed by aspiration, and the test
substances diluted i medium are immediately added to the cells. The
dilutiomartkaddit f thensubstances is carried out by a robot (Beckman
FX). =:| al vo Qf the test substances diluted in medium is 100 pl
per WO 2007/039176 PCT/EP2006/009302 50 well of a 96 well microtiter
plate. The DMSO gengentration in the assay is less than 0.1 % v/v in
order to avoid cytotoxic effects of the solvent. Each plate was charged
with a standard PPARalpha agonist, which was likewise diluted in 11
different concentrations, in order to demonstrate the functioning of the 5
Theassaytinceaich satiiyiduatiplaiss Tditsaseayolltalgs are incubated in an
incubator at 37C and 5% CO2 for 24 h. Day 3 The PPARalpha reporter
cells treated with the test substances are removed from the 10 incubator,
Detamdithéonediiad sishiested BRARhagoelistatie yeeceliyipifeitkil0hal atsay
Bright Glo reagent (from Promega) into each well of a 96 well microtiter
plate. After incubation at room temperature in the dark for 10 minutes, the
Pringipleotiter plates are measured in the luminometer (Trilux from Wallac).
The measuring time for each well of a microtiter plate is 1 sec. 15
Evaluation The raw data from the luminometer are transferred into a

Theypptenatat sebstirnoss vdlighbird lorb wmaBB6 Balnba appeativaigdhisEn
agofistisaieani@ds singired’lsifl 2 QtaEpg rRsTe cipaaHied eyithRe (HEK= human

e e el AR A RS SRR 2 S
two genetic elements, a luciferase reporter element (pdeitaM-GAL4-Luc-Zeo) and a
PPARaipha fusion protein (GR-GAL4-humanPPARalpha-LBD) which mediates
expression of the luciferase reporter element depending on a PPARalpha ligand. The

stably and constitutively expressed fusion protein GR-GAL4-humanPPARalpha-LBD
binds in the celi 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 subsirate.

Construction of the PPARalpha reporter cell 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
purpaose, five binding sites of the yeast transcription factor GAL4 (Accession #
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in the range from 50 nM to >10 NM. Compounds of the invention of the
formula | activate the PPARalpha receptor. 25 Determination of EC50

a PPAR agonists in the cellular PPARdelta assay Prj (}ﬁ] ?0
Wﬁ%{gp’%}?e%}; of substances which bind to human PPARdeIta{r%)ﬁ agg vale 2

it in an agonistic manner is analyzed4gsing a stably transfected HEK cell
line (HEK= human embryo kidney) which is referred to here as
PPARdelta reporter cell line. In analogy to WO 2007/039176

P P2006/009302 51 th [ for PPAR
AF 2B A SRR B THRSRB T Sh A BB Tl WV romoter
(Acdaestfioradei@ptrior €emaimtifpdMMINGAbAbier-Zed)amdomt #RAR GEHRAT box
s . ) j 5 iy e )
and A R e e Rae e R M R Bhymerase 1t
Thelgantgans seasipaing eothstitefi eV pré seagtrusicagtdtieiee in anaiogy to the
des%@ﬁ@ﬁbﬂﬁ%ﬁ&? ARdela Rl iR inRG CebBUSKHR A &or Laboratory

ARdelta reporter cell line via the GAL4 protein portion to the GAL4

Pressn 0B Hoem irscomiplsie BRrENHfeRYatis 888 sdpseer irmic M 1w was

cloﬂécﬁtﬁ@lkédﬁlﬂﬂfmh I. bﬂ“'_f waenamenifithe &@H@hﬂ Rneresisqoly : dgi@ﬁ E{he Eluciferase
expre SIOHOte_LlCIeI’ e reporter e,eln_te eora ta

o AR SRR GRS UG N AL TS i o< ML @ GeBaies find Tugirerase

genassay r@figxgdalitlgphasriihaision caclivaiertheiRPddsdakadusioniorotesbtain

the 80 thereby t%ﬁl@?tﬂgi‘i?t(@r%ééonrﬁfst% Juciterase reporter aene. tReelis in
chﬁera e WnIicn IS ormeaccan be ofetec e by means OF

accehiandemitieuestaiaioeatedp Fropuiatt. suldstehta!. (ELCrmmétpuottmolsfitheolecular

: | el i dugii P -
bioibgy, et o o B K SIRE, RS W, R 2 REASHE meium (0.5

ma/frahwR eEd ith $elaeifarsuibakip sirbie eplaporehidhith s ieied Hearyow basal

expFlassHRed RaVednrihaseghiar “construction of the PPARalpha reporter
cell 20 line". In a second step, the PPARdelta fusion protein

In azagand Sieh i MTPRRIRIG IS RalaiRiadbtdumarhiRapha-LBD
wasCioned erd ivScpiip e &h ith et € deingiferd Fp MRy pMBbZ6, anitiady the cDNA

R e L e R
P04150) was linked to the cDNA section coding for amino acids 1-147 of the yeast
transcription factor GAL4 (Accession # P04386). The cDNA of the ligand-binding
domain of the human PPARalpha receptor (amino acids S167-Y468; Accession #
S74349) was cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct
prepared in this way (GR-GAL4-humanPPARaipha-L.BD} was recloned into the
plasmid pcDNA3 (Invitrogen) in order to enable constitutive expression thergin by the
cytomegalovirus promoter. This plasmid was linearized with a restriction endonuciease
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/mi).
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factor GAL4 (Accession # P04386). The cDNA of the ligand-binding
domain of the 25 human PPARdelta receptor (amino acids 5139-Y441;

Accession # L07592) was cloned in at the 3'-end of this GR-GAL4

27703 ) . i 5 ’
VARSI Fhe fusion construct prepared in this way PCTEP2006/009302

(GR-GAL4-humanPPARdelta-LBD) w&® recloned into the plasmid
pcDNAS3 (Invitrogen) in order to enable constitutive expression by the
cytomegalovirus promoter. This plasmid was linearized with a restriction
endonuclease and stably 30 transfected into the previously described cell
AssgiRReBAhing the Iuciferase reporter element. The resulting PPARdelta
reporter cell line which contains a luciferase reporter element and

constituti resses the PPARdelta fusign pratein (GR-GAL4-hum .
T SR BE B PR AE R S PR AR TR F Py WL TL B egerioed
beldwy selection with zeocin (0.5 mg/ml) and G418 (0.5 mg/ml). Assay

procedure and evaluation 5 The activity of PPARdelta agonists is

determined in a 3-day assay in exact analogy to the procedure already
Daydbscribed for the PPARalpha reporter cell line except that the PPARdelta

Therﬁwﬁfﬁgr@ﬁ%ﬁ@ﬂcﬁ§ﬂﬁéﬁ?cﬂﬁﬁﬁ@@'?@ BYWISLMRBHEEHASIAEM (% 41965-

standard to contral test efficacy. 10 PPARdelta EC50 values in the range

039 apticarMaraiel fvmisd with dirda'ioring aspiirnsg dRGsHTEafipiRlcalf
seruhio#HIBS06R T3 IHiifABPIICE ARy GPFRBRUN HEREi3DE INWRtiegeHties mg/m!

G AR E e T e L e
Invitrelden RANR 2 ki L-gldtaRime E260BMORE RiRdgen). The cultivation takes
place in standard cell culture bottles (# 353112, Becton Dickinson) in a cell culture
incubator at 37°C in the presence of 5% CO;. The 80%-confluent cells are washed
once with 15 mi of PBS (#14190-094, Invitrogen), treated with 3 mi of trypsin solution
(#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 mi of the DMEM described
and counted in a cell counter. After dilution to 500.000 celis/ml, 35,000 cells are
seeded in each well of a 96 well microtiter piate with a clear piastic base (#3610,
Corning Costar). The plates are incubated in the cell culture incubator at 37°C and 5%
CO; for 24 h.

Day 2

PPARalpha agonists to be tested are dissolved in DMSO in a concentration of 10 mM.
This stock solution is diluted in DMEM (#41965-038, Invitrogen) which is mixed with
5% cs-FCS (#SH-30068.03, Hyclone), 2 mM L-glutamine (#25030-024, invitrogen) and
the previously described antibiotics (zeocin, G418, penicillin and streptomycin).

Test substances are tested in 11 different concentrations in the range from 10 yM to
100 pM. More potent compounds are tested in concentration ranges from 1 uM to

10 pM or between 100 nM and 1 pM.

The medium of the PPARalpha reporter cell line seeded on day 1 is completely
removed by aspiration, and the test substances diluted in medium are immediately
added to the cells. The dilution and addition of the substances is carried out by a robot
(Beckman FX). The final volume of the test substances diluted in medium is 100 pi per
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where R2, R3, R4 = H, a dotted line means the point of attachment If R6
and R7 are bonded to form an annelated ring together with the oxazole
WS e—%%?l y the thiazole ring, the upper dotted line means the Eoint of

AR %or 25 R6 and the lower dotted line the point of B ACHHERPISI0?

R7. WO 2007/039176 PCTIEP2006/0§9302 53 Example ' JR1R5R67 1

-CH2CH2- 0 H -(CH2)3CH3 2 -CH2CH2- S . H -(CH2)3CH3 ' 3 CH2CH2-

S H-(CH2)3CH3 04 4 CH2CH2- S H -(CH2)3CH3 ci 5 CH2CH2- S -CH3

-(CH2)3CH3 6 -CH2CH2- S -CH3§CH2)3CH3 F4FF 7-CH2CH2- S
well of g 9% waBimiceolitgs Mgip. e HYIRQ cpreeniptippingha pesapisesg han 0.1
% viviiB Gid@id ZvEidtiddtoxic &ffdetd b dofieht(CH2)3CH3 12 -CH2- S H
Each(%g'tzg%g%hg'ged with a standard PPARalpha agonist, which was likewise
diluted in 11 different concentrations, in order to demonstrate the functioning of the
assay in each individual plate. The assay plates are incubated in an incubator at 37°C

and 5% CO, for 24 h.

Day 3

The PPARalpha reporter cells treated with the test substances are removed from the
incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 pl of
Bright Glo reagent (from Promega) into each well of a 86 well microtiter plate. After
incubation at room temperature in the dark for 10 minutes, the microtiter plates are
measured in the luminometer (Trilux from Wallac). The measuring time for each well of
a microtiter plate is 1 sec.

Evaluation

The raw data from the luminometer are transferred into & Microsoft Excel file. Dose-
effect plots and EC50 values of PPAR agonists are calculated using the XL.Fit
program as specified by the manufacturer (IDBS).

The PPARalpha EC50 values for the compounds of Examples 1 to 41 in this assay are
in the range from 50 nM to >10 yM. Compounds of the invention of the formuia |
activate the PPARalpha receptor.

Determination of EC50 values of PPAR agonists in the celluilar PPARdelta assay
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
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13 -CH2- H -(CH2)3CH3 a WO 2007/039176 PCT/EP2006/009302 54
ExampleX u RI R5 R6 R7 / 14 -CH2CH2- S -CH3 -(CH2)3-O-CH3 F ~ F
F -(CH2)2-0-(CH2)2- / 15 -CH2CH2- S CH3 F~ O-CH3 F F 16
WEHSEHIS CH3 F ~.. F/ 17 -CH2CH2- S CH3 -(CH2)2-O XY £ R2W0¢0po302
18 -CH2CH2- S H -(CH2)3CH3 H 195€H2CH2- S H -(CH2)3CH3 ci /A ._
H 20 -CH2CH2- S H -(CH2)3-O-CH3 H- 21 -CH2CH2- S H
-(CH2)2-0-(CH2)2- H O-CH3 22 -CH2CH2- SHH 23 CH2CH2- S H
-(CH2)2-O-CH3 H /24 CH2- SF -(CH2)3CH3 F~FF 25CH2-SF
the q@ﬂy%q@gdz@(ﬁ_&é@qtpha, 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-L BD) which mediates
expression of the luciferase reporter element depending on a PPARdeita ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdelta-LBD
binds in the cell nucieus of the PPARdelta reporter cell line via the GAL4 protein
portion to the GALL4 DNA binding motifs 5"-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line. There is only little expression
of the luciferase reporter gene in the absence of a PPARdelta ligand if fatty acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARdelia ligands bind and
activate the PPARdelta fusion protein and thereby stimuiate 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 PPARdelta reporter cell line

The production of the stable PPARdeita reporter cell line is based on a stable HEK-cell
clone which was stably transfected with a luciferase reporter element. This step was
already described above in the section “construction of the PPARalpha reporter cell
line”. In a second step, the PPARdelta fusion protein (GR-GAL4-humanPPARdelta-

£ BD was stably infroduced into this cell clone. For this purpose, the cDNA coding for
the N-terminal 76 amino acids of the glucocorticoid receptor (Accession # P04150)
was linked to the cDNA section coding for amino acids 1-147 of the yeast transcription
factor GAL4 (Accession # P04388). The ¢cDNA of the ligand-binding domain of the
human PPARdelta receptor (amino acids S139-Y441; Accession # L07592) was
cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct prepared in
this way (GR-GAL4-humanPPARdeita-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
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27 -CH2-SF"F 28 CH2- SF -(CH2)2-O-CH3 F\FF 29 CH2- SF "o F,
JNFF 2"30-CH2-SF"IIOFF 31CH2-SFF 32 CH2-S CF3F 33

WERPIBEES™" F\ F 34 CH2- S CF3 -(CH2)2-0-CH3 F F 35 EFDERROEYs02
\ FF 36 CH2-SCF3FOFR\ F37CH3-SCF3F\.F

PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/ml) and G418
(0.5 mg/ml).

Assay procedure and evaliuation

The activity of PPARdelta agonists is determined in a 3-day assay in exact analogy o
the procedure already described for the PPARalpha reporter cell line except that the
PPARdelta reporter cell line and a specific PPARdelta agonist was used as a standard

to control test efficacy.
PPARdelta EC50 values in the range from 1 nM to >10 M were measured for the
PPAR agonists of Examples 1 to 41 described in this application. Compounds of the

invention of the formula | activate the PPARdelta receptor.

The examples given in Table [l serve to illusirate the invention, but without limiting it.

Table |
R6 RS
N/ R& Rl
| H—n e
U AN N\f
R7 X \
e

R3 R2

where R2,R3, R4 =H,

a dotted line means the point of attachment

If R6 and R7 are bonded to form an annelated ring together with the oxazole
respectively the thiazole ring, the upper dotted line means the point of attachment for
R6 and the lower dotted line the point of attachment for R7.



38 -CH2- S H -(CH2)3CH3 o -F H WO 2007/039176 PCT/EP2006/009302
56 Example U RI R5 R6 R7 39 CH2- S F -(CH2)3-O-CH3 H 40 -CH2- S

wo MeasP-CH3 ci/\ H 41 -CH2- S F -(CH2)2-0-(CH2)2- ﬁ!ﬁmzhbﬁmnt)soz

O-CHS3 The potency of some of the described examples are indicated in
the following table: PPARalpha PPARdelta Example EC50 (pM) EC50
(pPM) 9 0.06 0.02 14 0.07 0.004 23 0.82 0.65 24 1.350.27 28 1.02 0.06
331.101.80 39 0.36 0.20 5 Processes The compounds of the general

rmgtataccording-to-theinvention—canbe-obtained-as—outlined to-the
Exama&@T&n schemedbelowRf0 V\/I1652007/039176 PCT#€P2006/009362 57
Process-A-Fhis PtOEESS is—tsed-for J_ylthccﬁZing compoeunrds-of geﬂeral
1 formulgdsghens X, UHR1, REGR3)FRH RS, RE, {d R7 are as defined.
0 1. McOH, MS 4A
2 LCH2CH2- |5 |H  M(CH2)3CH3 C
25
3 CH2CH2- |8 |H  -(CH2)3CH3 \O/Q__,
4 LCH2CH2- |8 H  -(CH2)3CH3 /(
Ci i
5 .CH2CH2- |8  |-CH3 (CH2)3CH3 /<
Cl -
T
6 _CH2CH2- IS CH3 -(CH2)3CH3 FYQ
F
F
7
7 CH2CH2- IS LCH3 /\C F?/E
- F F
. o &
8 cracHz 5 tens | (S N
F F
2
9 cHacH2- 5 [cH3 | () FXQ
F F
B
10 LcH2cH2- |8 tcH3 () FYQ
F
F
11 _CH2- O H (CH2)3CH3 (
12 LCH2- S H  H(CH2)3CH3 <
13 LCH2- S H  |{CH2)3CH3 /<
Ci .




H R5 2.NaBH4 R6YN ~-Hal R4 R1 A-2aR4 R1R7C,UX CNHN/XCN
A4 N N R3 R2 P7 OMF, R3 R2 Hal-R5 2003, McCN, f R5 MW 200C A-i

WW@?(AS\-Z_P R6 R6 R4 R1 R4 R1 NN NHR7 U~/XCN NHYOHFNEtS Fg)?
G RIS N H R3R2R5 R3R2 R5 AS AS R6 R4 R1 Ny H{EF2006/009302
phenylchloroformate, PYddinc R7 U~3% 2. DBU OBU, McCN N,O R5 R3
R2 A-7 5 A reductive amination with a primary amine of the general
formula A-1 where X , R1, R2, R3 and R4 are as defined and an

ATy oS I

Exampdbj@nt as meth@ghol infiie prdd®nce of moleculari@eves 4 Angdirom
and Ry addition of a reducing agent as sodium horchydride to give a
secondary amine of the general formula A-3. Alternativefy the primary

14 amine©F@eHd géneral formbila(f4208r b€ Hikylatéf -an halide of
genetal formula Ar2b, where Rb is as defined in a Sokvent as acetonitrile
mpresence of abase-agpotassitm-—carbornate—un /

' iatl ' C [ ula A-3.

15 irradi fion o give @e se _&rﬂ?sary(%m&ﬂ@ﬁbﬁe al f rmula 3

0-CH3 F7L

SN P

16 [CHzcH2- |5 LcH3 O s
i 3

=

17 -CH2CH2- 8 -CH3 |-(CH2)2-O-CH3 F>(Q

F

F

18 [CH2CH2- IS H  |HCH2)3CH3 ol e H

19 CH2CH2- |8 H  |HCH2)3CH3 o B H

20 CH2CH2- [ H  [(CH2)3-0CH3  [o—{ Y- |H.

(CH2)2-0-(CH2)2-
21 -CH2CH2- S H CI—< > H
O-CH3
22 CH2CH2- 5 M °/\© o— V- H
23 CH2CH2- | M lcH2)20CH3  |o— V- H
i
24 LCH2- S F  |{CH2)3CH3 FYQ
F
F
~2
25 _CH2- S F ~(CH2)3CH3 /Q
ot -
~ /\\ /'-.
26 -CH2- S F o FYJ;
O o




The amine of general formula A-3 is reacted with an in two position
halogenated thiazole, where U is S and R6 and R7 are as defined, or

oxazole, where U is 0 and R6 15 and R7 are as defined in
WR 5”%%143} Thicrowave irradiation at elevated temperature, e

gleneral formula

oS TR

solvent as dimethylformamide in the ggsence of a base as
N,N-diisopropylethylamine to give a compound of general formula A-5.
The compound of the general formula A-5 is reacted with hydroxylamine

hydrochloride in the presence of a hase as tripfh\/laminp in.a.solvent as
Exaleidpydrofuran angl met }Qﬂo obtain a (I_‘m d of the geReral
formula A-6. A compou -
PCT/EP2006/009302 58 A-6 is converted to the produ of general
27 formw@iAz7 by regttion With p1enylc‘(‘1|oroformate& esence of a
base |as pyridine and treating this intermediate wittf a:base as
1.8-thazabieyctol5-4-0lundee-Frene-ina-solventastacetonitrite—5
Examples 1-17 w}re obtained accordingﬁ)to proces<$ ther compounds
28 can e ained aecordi %:gly or 159112’363\7 1 sseg ‘Bcess B: 10 This
process is used far synthesizing compounds of general formula B-8,
wherg XS - CHZCHZ-and U, RT, RZ, R3, R4, R5,[R6, gnd R7 aré as
59 define_%tg_R4 RIEOTU. NEI3, R6N™ R1 HO-- R6 OMF X ~N
BH3'T CN+Y|~-NHZUHCN U 7 R3B-i 2 B3 R3 R2 Re
R5-Hal R6 // 'N'\ R4 R1B-5 ,N|~ R4 R1 R7 'N CN \IaH, OMF R7/ulli
CN NH,OH, NEt3: H R3R2 >Rg. R/?;\RZ B-4 B-6 o
.. N/\l
30 -CH2- S F L_o %
31 -CH2- S F N Foy
/\L> - F
i ; i i F -
32 CH2 S CF3 0, > N
- /--‘
33 LCH2- s  fCF3 TN FXQ
i
=
34 LCH2- S -CF3 -(CH2)2-0-CH3 FXJ;
F
F
o 27
35  lCH2- IS LCF3 i Fﬁ);
£ F
=
N
3  [CH2- |8  [CF3 ! F>r’£
FE
37 LCH2- S LCF3 | N g .
/\E) oy
38 CH2- S H  |(CH2)3CH3 ot N H
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R6 RI R6 R4 NH 2. phenylchloroformate, pyridine RI /! 2. DBU, MeCN R7
RaNO R7UiIN-OHUN1-0 R2HRe R3R5R3 R2 B-7B-8 A
“car%)%( 3Isl’(i_ia(lmd of general formula B-1 where R1, R2, R3 and R4 a
defined g "Condensed with a primary amine of general formbifa’ é;?‘{/vﬂ%
R6 and R7 are as 15 defined with a Gggipling reagent as
O-((Ethoxycarbonyl)cyanomethyleneamino) N,N,N',N'-tetramethyluronium

tetraﬂuoroborat ina solvent as dlmethylformamlde in the presence of a

4302

tptml‘\/dmfuran rnmnlp in.a polar apmhr‘ saolvent as tpfrahvdmf iran.to

39 obtanl@H’&é)_ secongary ajplne of ganeyaldnemua B-%il*econ ry

amine of general formula B-4 is alkylated with a halide ‘sfgeneral formula

B-5, wWhere R5 IS as defit
40 pcT/EPHB06/009802 5¢

solvent as dimethylformd
B-6, T ompou? of th
41 hydro—%?i nine hydr ochlchl_e
a_solvent as tetrahydrof :
general 5 formula B 7. A compound of the general formula B-7 is
converted to the product of general formula B-8 by reaction with
phenylchloroformate in the presence of g base as r|d| e and freatin
The RGN HLRTE 12 Ree B SRATIDIR oS R G e fai table

solvent as acetonitrile. Examples 18-23 were obtained according to

e 1 oo PR
EC50 (M)  [EC50 (uM)

9 0.06 0.02
14 0.07 0.004

3 0.82 0.65
24 135 0.27
28 1.02 0.06
33 110 1.80
39 0.36 0.20

Processes

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

outiined to the reaction schemes below:
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This process is used for synthesizing compounds of general formula C-7,
where X is - 15 CI2- and U, R1, R2, R3, R4, R5, R6, and R7 are as
defined. R6\ _N ~>-Hal R4 R1 R4 Rt Hal DMF R5-"N R7 CA CN +
WAHLHEENR C-2 DMF, R3 R2 R3 R2 MW 200C C-1 C-3 RECRERY@P9302
R7 R4 R1 R7 NH /-~ CN NH,OH, NEx3 N N -" H-OH R3 R2 R5 R3 R2
RS C-5C-6 R6 R4 RIH 1. phenylWlaro}onate, pyridine R7 N 2. DBU,
McCN U", N,O R5 R3 R2 C-7 A benzylic halide of general formula C-1
where R1, R2, R3 and R4 are as defined is reacted with a primary amine
ProgsisgeMeral formula C-2 where R5 is as defined in a solvent as
ThisdiREB4iRr Ramis K/ aIMe RS BRI MY S Ydhergepenal B pnlavked X, U,
20 The secondary amine_of general formula C-3 is reacted with a in two
R, Bsift i%1“’%:“5’5@ e@MHiREeRHEMSE S and R6 and R7 are as
defined or oxazgle, whglg, WsWO 2007/039176 PCT/EP2006/009302
H

Rs 2 NaBH4 RE. N
| S R RI :E Sha
R4 RI A-2a o
RT pa
x N i X CN
d J_,oMF
HN , DMF,
: RI Rz Hal—R5 . K203, MeCN, / s 4 R2 /1 MW 200°C
A1 | e A3
A2t
R6
Ré s iy . R4 R1
</ N NH
R7“@\ NH,OH, NEY, ® u’”\ X
U y X CN N .
E R3 Rz lii5 RS Re "
RS
AE AB
RS
R4 RT
‘ rR7— §N N
1. phenylehioroformate, pyridine /J\ X A
2, BB, MeCN U -~ 0
n N
| R3 R2

RS
= A-T

A reductive amination with a primary amine of the general formula A-1 where X, R1,
R2, R3 and R4 are as defined and an aldehyde of general formula A-2a where R i1s
as defined is performed in a solvent as methanol in the presence of moiecular sieves
4 Angstrém and by addition of a reducing agent as sodium borohydride to give a
secondary amine cf the general formula A-3. Alternatively the primary amine of the
general formula A-1 can be alkylated with an halide of general formula A-2b, where R5
is as defined in a solvent as acetfonitrile in presence of a base as potassium carbonate
under microwave irradiation to give the secondary amine of the general formula A-3.
The amine of general formula A-3 is reacted with an in two position halogenated
thiazole, where U is S and R6 and R7 are as defined, or oxazole, where U is O and R6
and R7 are as defined in general formula A-4 under microwave irradiation at elevated
temperature, e.g. 200°C, in a solvent as dimethylformamide in the presence of a base
as N,N-diisopropylethylamine to give a compound of general formula A-5. The
compound of the general formula A-5 is reacted with hydroxylamine hydrochloride in
the presence of a base as triethylamine in a solvent as tetrahydrofuran and methanol

to obtain a compound of the general formula A-6. A compound of the general formula

o
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60 is 0 and R6 and R7 are as defined of general formula C-4 under
microwave irradiation at elevated temperature, e.g. 200C, in a solvent as
“%rﬁ)% éélg%gnamide in thg presence of a base as \CTIE 20g6/p09302
,N-diisopropyliethylamine to give a compound of general formula C-5.
The compound of the general formul®&-5 is reacted with hydroxylamine 5
hydrochloride in the presence of a base as triethylamine in a solvent as

tetrahydrofuran and methanol to obtain a compound of the general

f la C-6. A f th | f C-6i d to th
A6 GRS FG AR R, .97 5 FL TR SRS R Ml
phetinchiasémresté inbhsgasspyxiding ahdséraatipyyithisi aedrirediiig thith a
‘ . o velolS 4 : . itrile.
R S e R T e S R
acelsaiile.obtained accordingly or by known processes. 15 Process D: This

ExaRBRRSE. I Ured ioheyRiiesietg whdssef general formula D-7,
where X is - CH2- and U, R1, R2, R3, R4, R5, R6, and R7 are as defined.

R6 R4 Rl R4 Ri Hal R6 N R7'i ~~~ Hal-115 R5 ON + Il NH, U-\N ON R7

Othét EohpRtdiabartiodtaizd Bedofdidgh-3Mfy RfoRd obésBisR 7~
R7-~ ON NH NHZOH, NEt3 U U --OH

Process B:

This process is used for synthesizing compounds of general formula B-8, where Xis -
CH2CH2- and U, R1, R2, R3, R4, R5, R6, and R7 are as defined.

0

R R TOTU, NEtB,  Re ORs R .
o R ToTS IN%N BHITHF
CN + I \>-—NH2 R7 [ H CN
77 Y

R3 R2 [£5) 593
B-1 B-2 83

R&~—Hal
B-5

RE RG a
R1
N 4 N R4
) I
R?"Z: ﬂ\w CN , Nah, DME RN B\N on  NHOH, NEt
| !
H RS
s 2 rs 2
B4 E-&

R6 R1 KB
/Z_N R4 M 1. phenylchioroformate, pyridine N R R1 H o
N 2. DBU, MeCN oy N
R7 U)\T O 7 u)\?t \\o(
H N~
R2
R5 RS
R3 R3 Rz
B-7 B8

A carboxylic acid of general formula B-1 where R1, R2, R3 and R4 are as defined is
condensed with a primary amine of general formula B-2 where R6 and R7 are as
defined with a coupling reagent as O-{(Ethoxycarbonyl)cyanomethyleneamino)-
N,N,N’,N’-tetramethyluronium tetrafluoroborat in a sclvent as dimethylformamide in the
presence of a base as triethylamine to give an amide of the general formula B-3. The
amide of general formula B-3 is reduced with a reducing agent as borane
tetrahydrofuran complex in a polar aprotic solvent as tetrahydrofuran to obtain a
secondary amine of general formula B-4. The secondary amine of general formula B-4
is alkylated with a halide of general formula B-5, where R5 is as defined, in the
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NH R5R3R2R5R3R2D-6D-6 R6 R4RiN N ZDBU, oMOrofonnate,
pyridine R7 2. DBU McCN U N NO } ft5 R3 R2 D-7 20 A benzylic halide
of general formula D-1 where R1, R2, R3 and R4 are as defined is
“’r%gé‘fé@%’ﬁ a 2-amino-thiazole of general formula D-2, whef&UF R8s
R6 and R7 WO 2007/039176 PCT/ERRD061009302 61 are with a
2-amino-oxazole, where U is 0 and R6 and R7 are as defined of general
formula D-2 to give a secondary amine of the general formula D-3, The
secondary amine of general formula D-3 is alkylated with a halide of

presgEice af 3R A DRI YRR BaRaiyRAt 85 flogauinenanidpiagive a
teﬂi@@ﬁiﬁ?&%ﬁéﬁ;ﬂﬁ@rrﬁ&ﬁ@%@ﬁ Bﬁ&mﬂwgﬁﬁmﬁmﬂ@&%?ﬁ&?m@@-ﬁ is

mjne eneral rormu 5. T 0 ound of the eral rorm - . .
oo AR Y RSP e Er LB o HieiDggmine
a sdivetitydartetrahgdicfoizensad teetiaydidiuchhzand watiemoldtofdbageasral

forfif BOHR L BRASAVIOTRNE B e BRI AGNIORAPREIRL TR of

IS converted to the proddct of general formula by reaction

genpraligonitrdiciute rriie writsatanyichiokferasaty inine andseoady a base as
pyridie HHETRERRIaNAhRRRERa % Wit 2 paRICULO B HAINGRCFN] B thdec-7-

solvent as acetonitrile. Examples 38-41 were obtained according to
enedieslventizs aartpetiounds can be obtained accordingly or by known

ExaRipRS$82 3RieRe 8B fmintl B BELEERS ik pr8ades $y/nthesizing building
blocks of general formula E-5, which

Other compounds can be obtained accordingly or by known processes.

Process C:

This process is used for synthesizing compounds of general formula C-7, where X is -
CH2-and U, R1, R2, R3, R4, R5, R8, and R7 are as defined.

R&

N
AN
Hal
R4  R1 - y R4 ORI Iu>_
Hal BME RE—N R ca
o 4 HN—RS CN .
c-2 , DMF,
83 Rz RY R - )’*\J\ MW 200°C
G- G3
R6
R R4 R1 R4 R
N
R?—%\fﬂ R7T—4" I =
NH,OH, NEL, u
u’kN CN ?f N~Or
| 4s RS Rz
hs RI R2
o5 c$
RS
Ry R
N
. . gi— | N
. phenyichloroformate, pytidine S
2. DBU, MeCN Y N N-O
| RE Rz

c.7

A benzylic halide of general formula C-1 where R1, R2, R3 and R4 are as defined is
reacted with a primary amine of general formula C-2 where R5 is as defined ina
solvent as dimethylformamide to give a secondary amine of the general formula C-3.
The secondary amine of general formula C-3 is reacted with a in two position
halogenated thiazole, where U is S and R6 and R7 are as defined or oxazole, where U
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correspond to general formula A-1 of process A, where X is -CH2CH2-

and R1, R2, 20 R3 and R4 are as defined. R4 R1 Pd NEt3, P(o-tolyl)3

HO R4 RI HO R4 RI DMF H2, PdBrCN O _CN O CN OHR3 R2 R3 R2
WRIPIHPES E-2 E-3 R4 R1 Diphenylphosphorylazide, 0--EG3/EROf{H99302

DCM H1N NEt3, tert-butanol, refluz Hgg CN CN R3 R2 R3R2 E-4 E-5

WO 2007/039176 PCT/EP2006/009302 62 A Bromobenzonitrile of

general formula E-1 is cross coupled with acrylic acid under Heck

reaction conditions, in the presence of a palladium source as

is O AR RGN Brehifead ﬁaﬁnadaefwaﬁfawpm@ﬁr@ updaiduigiowave irradiation
at e!@ﬁm@w@@réoé/gntaasmamalgdwéa@a&mwm@%hﬁ a5id

of ene al formulalgb\zj The 5 acr aC|d of general formula E-2 is

pre ﬁaﬁsa% 9§§H8é°8f/ iémmﬁ Q< SRR P ggneral
formhar@e&l Tt@:%ampmsnﬁ/eﬂtmgnemhfﬁmﬂﬂarﬂxmﬁereécseww Agdroxytamine

é%ln tetrah %E()éfurfag y %lder a ﬁé%% aerrﬁ!%tr?lgsagf g@re t(g gsve a

hyd carboxy ic aciy eneral ormula oxyli general
tetrabmdﬁsnﬁzmasdramm@édwﬂtaiB@@qmpmmdobathmgmfegeh&rahtdmﬁa& A

| f

corf 0 e ok e ery e e e B e -
7 b}t}ﬁ@%‘mﬁ'éﬂé‘mmﬁl%ﬁfﬁf%{@aﬁé” & BURBEHrS ehmharanth Ry idse and
trealif} HRARRIIREZS WifPly 8akadlicBIKMAIRIRR 19 HNRIRRAIMANY in a

amine of eneral formula E-5. 15 Other compounds can be obtained
solvgaL A% BFE$ known processes.

Examples 24-37 were obtained according to process C.

Other compounds can be obtained accordingly or by known processes.

Process D:

This process is used for synthesizing compounds of general formuia D-7, where X is -
CH2-and U, R1, R2, R3, R4, R5, RG, and R7 are as defined. ]

RE
R4 R1
Re R1 R8s N Hal——R5
D4

/ -
Hal N R7 J\ 7N
For ) - I \>‘NH2 O U N . Ch
R Y 4 . NaH, DMF

R3 e R3 R2
B-3
01 D-2

R&

RE R4 R

R4 Rt P NH
SN R? "k

7 u’”\ oN NH,OH, NEt, U

R&

R4 R1 H o
N
; . rR7—{ | N
. phenyichloroformate, pyridine
* 2. DBU, MeCN U %~0

RS R3 R2

D-7

A benzylic halide of general formuia D-1 where R1, R2, R3 and R4 are as defined is
reacted with a 2-amino-thiazole of general formula D-2, where U is S and R6 and R7



Process F: This process is used for synthesizing building blocks of
general formula F-2, which correspond to general formula C-1 of process
C, where Hal is bromine and R1, R2, R3 20 and R4 are as defined and

VR 2981/Btdess D, Hal is bromine and R1, R2, R3 and R4 ardd&-gatiieago302
R4 R1 NBS, AIBN, CCl4, R4 R1 reflggyBr CN ~* CN R3R2 R3 R2 F-1
F-2 A 4-methyl-benzonitrile of general formula F-1 is brominated by
treatment with N- bromosuccinimide in the presence of a radical initiator
as 2,2'-azobis(2 25 methylpropionitrile) in a solvent as tetrachloromethane

are Wit vedtamierayesiaidsregdieral #thitfhans R3tate asmpbupdoitapneral

fornfLbIBINe ¢ipE P LRSI SRONHIMAET OGRS WYshaROBL339176
PCT/EP2006/009302 63 Process G: This process is used for

TheSRERBERM GTIRIMIPERA BirguiaLridmaliny'aes witic halidegforrera’
forngendbad forhautards 4saipesers Anvihe ierddalisechiar ibalséJéS |§o@inlﬂ"rR§6yd ride in a
and R7 are as defined.and C-4 of process C, where Hal is chlorine, U |
5 sob BN SR A8 SIS R e SRR 5. The
comPHBCoBte| gRTethRBru@a-D-G-B rastmchivwitF igdalevd géme laldarohideide in

the e dME'5rY @aﬁaﬁtﬁﬁ@'g@éegrﬁe%ggggH?gsoﬁee?éghﬁﬁlm?%agr%emethanoi

where U is 0 an n IS reac

to oktai@gemeREnthal dopEsTEahfoaim B-So Ramrapaunstarith gengvel formula
D-64s 1SRN BIGHLCRMRRLN G QoRer Rl RUTHIB- Prgr reaction with

10  phenyichloroformate in the presence of a base as pyridine and treating this
intermediate with a base as 1,8-diazabicycio[5.4.0)undec-7-ene in a solvent as
acetonitrile.

Examples 38-41 were obtained according to process D.

15 Other compounds can be obtained accordingly or by known processes.

Process E:

This process is used for synthesizing building blocks of general formula E-5, which
correspond to general formula A-1 of process A, where X is -CH2CH2- and R1, R2,
20 R3 and R4 are as defined.

R4 R1 P, NE3, Potoly)3  HO, R4 Rt HO Re  R1
DMF M2, Pd
Br CN ¢ N CN —= o) CN
OH
RY Rz Y RS Rz RY Re
o
£ E-2 E-3
0
R4 Ri
Diphenyiphosphorylazide, O‘« R4 R1 H. N
TEA, DCM 2
NEL3, tert-butanol, reflux N
H CN
CN
R2
RZ  R2 R3

E4
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" Process F:

Other compounds can be obtained accordingly or by known processes.
List of abbreviation: Ac acetyl AIBN 2,2'-azobis(2-methylpropionitrile) Bn

benzyl BOC tert-butyl-oxy-carbonyl iBu isobutyl tBu tert-Bu}f%I BuL

i
Wr?t%{)j yﬁ?ﬁﬁi&"m Bz benzoyl Cy cyclohexyl DBU T/EP2006/069302

1,8-diazabicyclo[5.4.0Jundec-7-ene B2l direct chemical ionization (MS)
DCM dichloromethane DMAP N,N-dimethylaminopyridine DMF
N,N-dimethylformamide WO 2007/039176 PCT/EP2006/009302 64
DMSO dimethylsulfoxide EE ethyl acetate eq equivalents ESI

A BroRiaRsepRRisRieLEsAIASPERIBdvin (BTt GRYBISS “HIBASRYlT A5i) under

R OB A e B MDAl
soivantsg@vetonitrile fo give a substituted acrylic acid of general formuta E-2. The
acrylic acid of general formula E-2 is hydrogenated in the presence of a palladium
catalyst as palladium on charcoal (10%) in a solvent as methanol or a mixture of
solvents as methanol and tetrahydrofuran under a hydrogen atmosphere to give a
carboxylic acid of general formula £-3. The carboxylic acid of general formula E-3 is
rearranged to the BOC protected amine of general formula E-4 by treatment with
diphenylphosphorylazide in refluxing tert-butanol in the presence of a base as
triethylamine. The BOC protecting group of the amine of general formula E4 is
removed by treatment with a base as trifluoroacetic acid in a solvent as

dichloromethane to give the primary amine of general formula E-5.

Other compounds can be obtained accordingly or by known processes.

This process is used for synthesizing building blocks of general formula F-2, which

correspond to general formula C-1 of process C, where Hal is bromine and R1, R2, R3

and R4 are as defined and D-1 of process D, Hal is bromine and R1, R2, R3 and R4
are as defined.

R4 R NBS, AIBN, CCl4, R4 Ri
refiux Br
CN . CN
- - R3 R2
F-1 F-2

A 4-methyl-benzonitrile of general formula F-1 is brominated by treatment with N-
bromosuccinimide in the presence of a radical initiator as 2,2"-azobis(2-

methylpropionitrile) in a sclvent as tetrachloromethane to give the benzylbromide of
general formula F-2.

Other compounds can be obtained accordingly or by known processes.
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MsCI methansulfonyichloride MW micro wave NBS N-bromosuccinimide

NMR nuclear magnetic resonance p para Pd/C palladium on carbon Pr

j Pr n-propyl Rf retention factor (TLC) ter[ tertiar

Wltéi%ﬁé)?r%%%e ic acid THE tetrahydrofuran TLC thin layer chrc%%ﬂ?t%?gg :§/93e}2
TOTU O-((Ethoxycarbonyl)cyanomett@deneamino)-N,N,N',N'-
tetramethyluronium tetrafluoroborat Further compounds of the formula |
can be prepared correspondingly or by known processes. WO

p 2007&)‘39176 PCT/EP2006/009302 65 The experimental procedures for

rocess (s: : . o

preparing the examples mentioned above are described below: Building

Thihfookesmib esischtrayitiieszingdnsgify bledRs Adngeneral formula G-2, which

cor B e e BFER iy o R
andhdieresas, defimedaapl feflusfmrocess C, where Hal is chiorine, U is S and R6
and R7 are as defined.

oNO | CuCI2,

R6 _-N T Meon . RES_N
I\>—NH2 — I\>—Cl

r7” U r7” Y
G-1 G-2

A 2-amino-thiazole of general formula G-1, where U is S and R6 and R7 are as
defined or a 2-amino-oxazole, where U is O and R6 and R7 are as defined is reacted
with tert-butyl-nitrite and copper{ll)chloride in a solvent as acetonitrile to give a 2-
halogenated compound of general formula G-2.

Other compounds can be obtained accordingly or by known processes.

list of abbreviation:

Ac acetyl

AIBN 2,2 -azobis(2-methylpropionitrile)
Bn benzyl

BOC tert-butyl-oxy-carbonyl

iBu isobutyl

tBu tert-Butyl

Buli n-butyliithium

Bz benzoy!

Cy cyclohexyt

DBU 1,8-diazabicyclo[5.4.0lundec-7-ene
DCI direct chemical ionization (MS)
DCM dichloromethane

DMAP N,N-dimethylaminopyridine

DMF N,N-dimethylformamide




N N 10 (E)-

3-(4-Cyano-3-methyl-phenyl)-acrylic acid Pd, NEt3,

P(o toly)3 HO DMFBr~~CNO/ \CN /OH i~O09.0g¢g
bromo-2-methylbenzonitrile, 2.76 g tri-o-tolylphosphine, 3.11 ml acrylic
am&ﬂgﬁdlig 1 ml triethylamine are dissolved in 80 ml acetoﬁﬁﬁ EPW&]””M
reaction mixture is 15 degassed , thegs2.0 g palladium (Il)acetate were
added and the mixture stirred two hours under microwave irradiation at

200C. The cooled reaction mixture was diluted by addition of 50 mI
ethylacetate. Thereby (E)-3-(4-Cyano-3-methyl-phenyl)-

Dm%@empltated

é@fﬁﬁﬁw{éwerhe precipitate was flltered off and dried in

EE vacuo 1o o[
filtrate.was.\

talf 7 Reethie3-(4-Cyano-3-methyl-phenyl)-acrylic acid. The

ed (E)-3-(4-Cya

nvashed with 20 1 N-HCl -thereby
u‘?&‘ﬁ‘ﬁ@%ﬂ -phenyl)-acrylic acid precipitated again as a

ES| white solid.
2.0g.(E)-3-

Braresipiiitoneside@eff and dried in vacuo to obtain

WO 2007/0391 76-RCT/ER2006/009302-66

g \—7

FG cyano-3- meti‘ﬁﬂ"ﬂ?%ﬁyﬁ”ﬁcryhc acid. The filtrate was reduced in vacuo to

GC one third of

(E)-3-(4-Cya

@a\gc&ummétE@mﬁWethylether were added, thereby

nna-2.-mathuvlnhanv-_aecrndice acid nracinitat

\
Hal \\ hite solid.

u IIIL;LI Ty Pllullyll acTrync auld PICbIPILaLCd Clualll Cl.D Cl
. rha

ng&pltate was filtered off and dried in vacuo to obtain

HPL&A0 mg (E)-

(197 20\ M

SH{igiCyerioramedipertyraatylipaniy. 5 CLLHONO?

ESL:1.99.1

LC-Mi56

[Avyn IVI\

3-(4-C

o N o

Me 5.15 g (E)-31

et ~f DL
OTC Ul &

(mélplaho 3 methyl phenyl) acrylic acid were dissolved in a

Meé‘lnNA \ ;Lé é{bhcl'trc[l ydrofaran-and-125-mtmethanot516my
palladium on € eRardoal 0%) were

MS mass-spectroscopy

MS 4A molecular sieves four angstrém

MsCI methansulfonyichloride

MW micro wave

NBS N-bromosuccinimide

NMR nuclear magnetic resonance

p para

Pd/C paliadium on carbon

iPr isopropyl

nPr r-propyl

Rf retention factor (TLC)

tert tertiary

TFA trifluoroacetic acid

THF tetrahydrofuran

TLC thin layer chromatography

TOTU O-((Ethoxycarbonyl)cyanomethyleneamino)}-N,N,N' N'-

tetramethyluronium tetraftuoroborat

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

processes.




added and the reaction mixture was stirred under a hydrogen atmosphere
overnight. The catalyst was filtered off over a celite pad. The solvent was
removed in vacuo to obtain 5.2 g 3-(4-Cyano-3-methyl-phenyl)-propionic
WRHYLR hite solid. 15 C11HIINO2 (189.22), MS(ESI): 19806009302
4-(2-Amino-ethyl)-2-methyl-benzonitriggs -~040 HO
Diphenylphosphorylazide, N H2 /-\ NEt3, tert-butanol, reflux H / \\\ TFA,
DCM/\\ O\-NN N'XTFA To a solution of 5.20 g
3-(4-Cyano-3-methyl-phenyl)-propionic acid and 4.57 ml 20 triethylamine
Thejppsiimeiial-BIREAGH LAY BIBRBFH I ERERRISRIRRIeNsYaPavre are
desthidaedieated under reflux overnight. The cooled reaction mixture was
evaporated in vacuo. The resulting residue was dissolved in 150 ml ethyl
acetate, washed with 50 ml citric acid/brine = 1:1 and 50 ml saturated
Builtilaf 610 sointfersiaratbthediolies mroeedd ESO04. The residue was
dissolved in 50 ml dichloromethane and 20 ml trifluoroacetic 25 acid were
added. The reaction mixture was stirred at room temperature for two
4-(2hdunisoveth 2P HERDYI7GRE@TER2006/009302 67 The solvent was
removed in vacuo. The residue was coevaporated four times with
portions of 100 ml toluene. The resulting brown residue was taken up in
50 ml acetoniifftéd&hastifed at%oom temperature. Thesolimaterial was
Br ‘@- doff and—dried-in-vacuo tajob 50w
A2-Antino-ethyl)-2-methyl-benzonitrile 3¥&{ts Sarifluoroacetdte salf. Y
filtrate was evaporat@d in vacuo, the resulting residue was taken up in
100 ml diethylether and stirred at room temperature. The solid material
was filtered off and dried in vacuo to obtain 1.17 g
4-(2-Amino-ethyl)-2-methyl- benzonitrile as its trifluoroacetate salt.
C10H12N2 xTF 69:/<2)2 + XTFA), MS(ESI): 161.1 (M+H+). 10

Diphenylphosphorylazide, ©

H.N
NEL3, tert-butansl, reflux ﬁ TFA, DCM T N
< 2 \\\N N

(E)-3-(4-Cyano-3-methyl-phenyl}-acrylic acid

n.2 O

Pdo, NEt3, Po-toly}3  HO

DMF
Br CN O \ CN
///\’_rOH

O

9.0 g 4-bromo-2-methylbenzonitrile, 2.76 g tri-o-tolylphosphine, 3.11 ml acrylic acid
and 25.1 mli triethylamine are dissolved in 80 ml acetonitrile. The reaction mixture is
degassed , then 2.0 g palladium (ll)acetate were added and the mixture stirred two
hours under microwave irradiation at 200°C. The cooled reaction mixture was diluted
by addition of 50 mi ethylacetate. Thereby (E)-3-(4-Cyano-3-methyl-phenyl}-acrylic
acid precipitated as a white solid. The precipitate was filtered off and dried in vacuo to
obtain 2.5g (E)-3-(4-Cyano-3-methyl-phenyl)-acrylic acid. The filirate was washed with
1N HCI, thereby (E)-3-(4-Cyano-3-methyl-phenyl)-acrylic acid precipitated again as a
white solid. The precipitate was filtered off and dried in vacuo to obtain 2.0g (E)-3-(4-
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Building block synthesis according to process F:
4-Bromomethyl-2-trifluoromethyl-benzonitrile NBS, AIBN, CCI4, Br N
vJSfJ:Hﬁ‘/%[‘a' F FFFFF 15 To arefluxing mixture of 5.0 g : ;
4-Met ;H%—?trifluoromethyl)benzonitrile in 50 ml tetrachloror‘ﬁ%{ %Pr%gﬂ\?\i“e"r'gm
added a mixture of 5.77 g N-bromosug@inimide and 1.77 g
2,2'-azobis(2-methylpropionitrile). The reaction mixture was heated under
reflux for three hours. The reaction mixture was filtered throuph a pad of
celite and the solvent was remo éji .vacuo to obtain 11.2 g_crud .
Oy RN RO ST 1 20 BN ORI (el AR o one third o
its veibroed peodlidipthyiathviiteaslidddéds thetekisl (wasS-(fs€davithGunftitlaphenyl)-
urificatione HiRkaBYahh (204 Ok MfESHhe g O (MY
aé@f(n-heﬁaﬁ? :é[{h)% a%}tgégzé 4:1‘)=0.25. 25 B%ﬁé?ﬂ @%)ck sf’)m)%rseig E_)ﬁ and
driegdaoierag t6 pRiiss840 e Eir fofd-Exanasronedibbenybtasadsiaono
C11HENSN NZA0YISENESY: 3 88 NI Y SR bty abea¥ O ABRHRSAL 661) =
PCT/EP2006/009302 68 8.25 ml tert-butyl nitrite were added to a solution
18&¢7.40 g copper (1) chloride in 120 ml acetonitrile. The reaction mixture
was stirred ten minutes at room temperature. Then a solution of 10.0 g
2-Amino:6-(trifluoromethyl)benzanitrile, were added. Then 100 ml 1 N HCI
3'(5\@3"5}68' %Yﬁ'é’%%%ﬁ’ dpl)ré)gé 105 AfiGure. The reaction mixture was
HO extracted 5 five times with portions of 50 ml ethyl acetate. The combined

organic layers were washéd with water and the dried over MgSO4. The
O solve @ i

5.15 g (E)-3-(4-Cyano-3-methyl-phenyl}-acrylic acid were dissolved in a mixture of 250
ml tetrahydrofuran and 125 mi methanol. 510 mg palladium on charcoal (10%) were
added and the reaction mixture was stirred under a hydrogen atmosphere overnight.
The catalyst was filtered off over a celite pad. The solvent was removed in vacuo {o
obtain 5.2 g 3-(4-Cyano-3-methyl-phenyl)-propionic acid as a white solid.

C11H11NO2 (189.22), MS(ESI): 180.2 (M+H™).

4-(2-Amino-ethyl)-2-methyl-benzonitrile
O
Fod
HO Diphenylphesphorylazide, N TEA. DCM H,N
NE3, tert-butanol, reflux H ’ N
4 W N
\Y N N

To a solution of 5.20 g 3-(4-Cyano-3-methyl-phenyl)-propionic acid and 4.57 ml
triethylamine in 100 m! tert-butanol 8.10 g diphenylphosphorylazide were given and the
mixture heated under reflux overnight. The cooled reaction mixture was evaporated in
vacuo. The resulting residue was dissolved in 150 ml ethyl acetate, washed with 50 mi
citric acid/brine = 1:1 and 50 ml saturated NaHCO3 solution and then dried over
MgSO4. The residue was dissolved in 50 ml dichloromethane and 20 ml trifluoroacetic

acid were added. The reaction mixture was stirred at room temperature for two hours.
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obtain 9.79 g crude 2-Chloro-6-trifluoromethyl-benzothiazole as a red oll

which solidifies upon standing. This material was used without further
V‘purlflcatlon C8H3CIF3NS (237.63), MS(GC): 237.0 (M+H"), Rf(n-heptane

B Ad8tHe = 1:1) 10 0.72. The following examples wergf ﬁ’aﬂ‘gﬁﬂ%m

according to process A: Example 1 1§7

3-{4-[2-(Benzooxazol-2-yl-butyl-amino)-ethyl]-phenyl}-4H-[1,2,4]oxadiazol-

5-one N N O i.MeOH, MS 4A C)-\- TFA, DCM H2N 2. NaBH4 O +

H~\~(~ O N N~ /-\\\ NH20OH, NEt3 MW 200C Iphenylchloroformate,
The SkeRAb W25 (RS- MNEBUT IRdERdVe Was Rpevaperatad four times with

pomaﬁseéhybﬂ)ﬁmwmeﬁﬁ&e PrerdEikdDYbiRR I}ééld\;@/@a%%'k@%aém 50 mi

PCT/ P2006/009302 69 1.90 g commercia ilable
ace o HIB Ao ITER, B AR ST oAt 1 S MRl flissgal and
driethii @@ cubdiblimeiég &.- 10 Anhinifhetngbcdinetnid- maﬁecﬁdﬁwwrﬂs the
t] B mixtyre tirced at room temperature for ne hou
i TR AR 2 RO B A el B el fehe was
tak@aunmewmamm\éemmmr@ ma'e:;:égah:rocmyéewasratwa oWk M8 Oaterial

was%%?@&%%ﬁoé%@y W%Eﬁ@?&’%ﬂt’ﬁ\ﬁ’ 3PP 19 PRI, KBOemgs} -2-methyi-
4-(2-Amino-ethyl)-benzonitrile as pa yeIIow solid. CO9H1ONZ2 (146.19),

be”%(@@l?ﬁ@tﬂf{wweﬁﬁ(?aﬁﬁylamlno -ethyl)-benzonitrile J/ 0 1. MCOH,
C10MS2M HAN AN (16d NRBREFALIS(ESI): 161.1 (M+H+),

Building block synthesis according to process F:

4-Bromomethyl-2-triflucromethyl-benzonitriie

Br.
NBS, AIBN, CCi4
\ + 1 v \
\ N refiux N N
F F

FF FF

To awreﬂuxing mixture of 5.0 g 4—I§/tethyi~»2-(triﬂuoromethyl)benzonitrile in 50 ml
tetrachloromethane were added a mixture of 5.77 g N-bromosuccinimide and 1.77 g
2,2 -azobis(2-methylpropionitrile}. The reaction mixture was heated under reflux for
three hours. The reaction mixture was filtered throuph a pad of celite and the solvent
was removed in vacuo to obtain 11.2 g crude 4-Bromomethyl-2-trifluoromethyl-
benzonitrile (impurified with the dibromo product) as a white solid. This material was
used without further purification.

COH5BrF3N (264.05), MS(ES!): 264.0, 266.0 (M+H"), Rf(n-heptane :ethyl acetate =
4:1)=0.25 .

Building block synthesis according to process G:

2-Chloro-6-triflucromethyl-benzothiazole

ono | CuCI2,
N T MecN N\
S—NH, F >—ci
E s s
F F

3 =
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700 mg 4-(2-Amino-ethyl)-benzonitrile and 63 pi Butyraldehyde were
dissolved in 20 ml methanol. 1.0 g molecular sieves 4 Angstrom were

“Qg%qﬂggbelguxture was stirred at room temperature for two ngﬁpz-ggtﬁfﬁb%oz

270 mg sodium borohydride were added and the mixture was stir

an additional hour at room temperatu8 100 ml ethyl 15 acetate were
added, and the reaction was quenched by addition of 1 ml water. The
reaction mixture was filtered through a pad of celite and MgSO4. The

8. Zgllrfg E&Ngst |§%P§r?;%gﬁlgnzonltrcfe %‘Fns %r%g erlgf]g crude B dhalpride in 120 mi
acetgrﬂwepThac'aaohommﬂmmmq@cszm tMSQE@h)eQ(a‘B wmmpeature Then a
soldf &% s@wéo%éa&m-@avk HMo@B?ﬂé%ﬂﬁ%?X%éﬁﬂﬁQ%U& s CHagn 100 mi 1N

MF, MW 200C A solutl
HC%&@%@M%‘@ dheRpniaeneaniiarermisae gTiEEWﬂ@mﬂéﬁmgk@%I@XHmted

five Gidsnlh NoHispRrepsie iy RS dBidRe MhY So R QB Hhic layers were
PCT/EP2006/009302 70 dimethylformamide were stirred under

washegd sithwaiesdaadRsEnep Vet MaRP mihlitsovRatMatpreaERin vacuo to
obtam@ure wariditedyrthe-adlibeoned BQLBEetbthiageletss hesdmshartn

i eetmes$nth 40 brine. The or anic Iﬁxﬂpr Wdﬁf ied over, M SO4
soli SR, Pﬁ"w%s AR SRR ﬁé‘s? 1R ?f’p?HHfé ORP 5
CBHEIIENSRANEZHOMEBYGC): 237.0 (M+H"), Rf(n-heptane :ethyl acetate = 1:1) =
0 ?ﬁ-[Z-(BenzooxazoI-2-y|-buty|-amino)-ethyl]-benzonitriIe as pale yellow

amorphous solid. C20H21N30 (319.41), MS(ESI): 320.2 (M+H").
4-[2-(Benzooooxazol-2-yl-butyl-am i no)-ethyl]-N-hyd rooxxy-benzam id i

The R IBWHIZ PR N (3N 2RNFRY to process A:

Example 1
3~{4-{2~(Benzooxazoan-yl-butyl-amino)-ethyl}-phenyl}—4H—[1 2 4loxadiazoi-5-one

M 1. MeOH, MS 4A
o—\< W TFA, DCM N i: , /\H\ 2. NaBH4
N
Ly
o

N
ﬁ N:( N < > N NH,OH, NEt,
\\N o A DME, ®/0 N

MW 200° c

. oy

N NH 1. phenylchioroformats, pyndme
Ny —\—©——<f 2. DBU. MeCN
@/0 ﬁ“OH j

e
[

-

=

4-(2-Amino-ethyl)-benzonitriie

VA’
N N
y N N
o_<0‘\_©_4/ TFA, DCM 2 \ < ) Vi
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10 290 mg 4-[2-(Benzooxazol-2-yl-butyl-amino)-ethyl]-benzonitrile were
dissolved in a mixture of 10 ml tetrahydrofuran and 20 ml methanol. 930
mg hydroxylamine hydrochloride were added followed by the addition of
W%ﬂ’??ﬁﬂwylamine. The reaction mixture was stirred at 65 FaPaAkS/009302
hours. The cooled reaction mixture wag15 diluted by the addition of 100
ml ethyl acetate, then washed three times with 40 ml water. The organic
layer was dried over MgSO4, then the solvent was removed in vacuo to
obtain 280 mg 4-[2-(Benzooxazol-2-yi-butyl-amino)-ethyl]-N-hydroxy-
1. 9@ e fRRmRRdaly avsibie idvAotyanomba bz iniboabams Bsil teghatyl ester

werkMiitdhvEd frifol? it arrteraralaykbytviraminoseivduehety WéH baded and
1 2,443}0xad|azol-5-one J NH 1. phenylchloroformate, pyridine HH O N

the éé% ’ mg@f(ﬁ\wq& gtyr@%gbw@ﬁwqqajg@,ﬁﬁ one hour. 250 mi ethyl acetate
weré-fidBe rrabbazolidylehubd-amineketrgl-tirnad ey Lanrasudingeess solution.

dissolved_ in 5 ml dichlaromet 78 pl,pyridine and 120 pl _
T el RS L AV b0 B0 S LS ot ER B ersgEova n vauo
to obtilod 80 dnhd (Thduménctietbpll pbromonitizpacapale feliten soiitltes. The
[ il h iti .15 ml acetonitrile and 115 pl mi
co S S 2

1,8-Diazabicyc! ere added. The mixture was stirred
at room temperature for 10 minutes. The mixture was evaporated in

4,(@W%%m5?%m%w%material was purified by 5 reversed phase

HPLC to obtain 105 mg 3-(4-[2-(Benzooxazol-2-yl-butyl-amino)-ethyl]-
phenyl}-4H-[1,2,4]oxadiazol-5-one as anamorphous lyophilisate.
C21H22N403 (37843), MRESN 3792 (M+H). Example 2 10

HN-3{4-|Z (Bgen;o oI-Qiijfl!ﬂutyl-ami[‘1 -et phenyl}-4H-[1,2,4]oxadiaz
il e .

700 mg 4-(2-Amino-ethyl)-benzonitrile and 63 pt Butyraldehyde were dissolved in 20
ml methanol. 1.0 g molecular sieves 4 Angstrém were added the mixture was stirred at
room temperature for two hours. Then 270 mg sodium borohydride were added and
the mixture was stirred for an additional hour at room temperature. 100 mi ethy!
acetate were added, and the reaction was quenched by addition of 1 mi water. The
reaction mixture was filtered through a pad of celite and MgSO4. The filtrate was
evaporated in vacuo to provide 750 mg crude 4-(2-Butylamino-ethyl)-benzonitrile. This
material was used without further purification.

C13H18N2 (202.30), MS(ESI): 203.2 (M+H").

4—{2-(Beniooxazol-z-yl-butyi~amino)—ethyi]~benzonitri§e

N -
HH;@_\\\N (L @fgﬂ%w

| DME,
1T w 200°C

A solution of 750 mg 4-(2-Butylamino-ethyl)-benzonitriie, 854 mg 2-
chlorobenzooxazole and 0.95 mi N,N-diisopropylethylamine in 10 mi



10

15

20

N N 1% 5 NCO According to the method described in Example 1
3-{4-[2-(Benzothiazol-2-yl-butyl-
W mino)ée;;h%l]-phenyl}-4H-[l,2,4]oxadiazol-5-one was obtained from
-(?f-(gugyllamino- ethyl)-benzonitrile and commercially availabtd EF2006/009302
2-chlorobenzothiazole. 15 C21H22N492S (394.50), MS (ESI): 395.2
(M+H+). Example 3
3-(4-{2-[Butyl-(6-methoxy-benzothiazol-2-yi)-amino]-ethyl}-phenyl)-4H-[1,2
. ,4Joxadiazol- 5-one 1rJI/ N J ~ S NCO 20 According to the method
dimg émﬁﬁ’@(ﬁ’r?ﬁﬂétir@céﬂ??-?éﬂfﬂﬁf@ﬁ*@?%@laﬁon at 200°C for thirty
minbmz.qthit«azob%dfBeamiaﬁ]rmﬁhulﬂenh@@xdﬂtﬂw[bﬁtﬁmadm@lowmT&A@my;
taiped from_4-(2-Butylamino:-ethyl)-bepzonittle and commercia .
acel e R o O VOB HlaDURe e PSRN RS RS £ over
Mg 3B} (EEN hasaiht Was/ineeed 089456-P THEERE006/6a330HER by RP-
HP L B AR w2 Bensprsarob Sy bR stk et s el
vellewmmpaitausi®BIAccording to the method described in Example 1
C20HETIB B Uy(@ghigsmDenzeBaz ohn+H*) .
2-yl)-amino]-ethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one was obtained from
4-(2- Butylamino-ethyl)-benzonitrile and commercially available
4-[22(BatieBIaRSIEgiaRAemEa) HANDINAQ AT 28I rMGHE SI): 429.2
(M+H+) 10 Example 5 3-(4-{2-[Butyl-(6-chloro-benzoth
iazol-2-yl)-amino]-ethyl}-2-methyl-phenyl)-4 H- [1,2,4]oxad iazol-5-one

Oll~ McOH, NE t3, MS 4A HzN H 2. NaB
NH.,OH, NE%
N 2 3 N NH
Nes(’ % Ny’ —LQ—‘(
@,G N é,o N—OH

290 mg 4-[2-(Benzooxazol-2-yl-butyl-amino)-ethyl]-benzonitrile were dissolved in a
mixture of 10 ml tetrahydrofuran and 20 ml methano!. 830 mg hydroxylamine
hydrochloride were added followed by the addition of 2.24 mi triethylamine. The
reaction mixture was stirred at 65°C for two hours. The cooled reaction mixture was
diluted by the addition of 100 ml ethyl acetate, then washed three times with 40 ml
water. The organic layer was dried over MgS04, then the solvent was removed in
vacuo to obtain 280 mg 4-[2-(Benzooxazol-2-yl-butyl-amino)-ethyl]-N-hydroxy-
benzamidine as a paie yellow oil.

C20H24N4AC2 (352.44), MS(ESI): 353.2 (M+H™).

3-{4-{2-(Benzooxazol-2-yl-butyl-amino)-ethyll-phenyl}-4H-[1,2,4]oxadiazol-5-one

H/ 1. phenylchloroformate, pyridine / H 0
N NH 2 DBU, MeCN N N~y
= = N0
0 woa o N

280 mg 4-[2-(Benzooxazoi-2-yl-butyl-amino)-ethyi}-N-hydroxy-benzamidine were

dissolved in 5 ml dichloromethane. 78 ul pyridine and 120 ul phenylchloroformate were
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+H XTFA\\ N\~CICI S N\ NHOH, NEtz DMF S - \N "N~ MW 2 200C
CI 1 oformate, pyritline r 1. DBU, MeC MeCN N-\-I-\ NH NO H N--~\
| S -OH 01- Q WO 2007/039176 PCT/EP2006/009302 73
WP (?(ﬂﬂf)}lgl’%mo -ethyl)-2-methyl-benzonitrile 0 1. MeOH, NE{LRFSU4e009302
H2N // HI~ 2. NaBH4 xTFA 138 mg 74
4-(2-Amino-ethyl)-2-methyl-benzonitrile trifluoro acetate, 210 pl
triethylamine and 50 pl Butyraidehyde were dissolved in 5 ml methanol.
15%(5@9 molecular sieves 4 5 Angstrom were added and the mixture was

addefi e AredpmtvEmpiTar Al ER%FhTﬁmPefﬁ%ﬁeszHﬁ%Bﬂﬂ}ﬁ?ﬁoT&ﬁ’yﬂl‘PﬁHre was

dilui’.‘é’@ﬂ@y&ﬂ@%ﬂéﬂférﬁhlﬁ ﬁﬁwfﬁd&ﬁﬁnﬁﬁl&ﬁw@éﬁgﬁ @gﬂi:]ipeﬂbmabﬁym@[fﬂ‘iﬂ]undec-
temperatur ethyl acetate were added, and the reacti as,
7o MR AR B OFaAD SLITRO A TR ARRARIRITG (o tiiBlages. The

miximougls @vaadraiexeima;andd\éxgﬁ(ﬂzﬂe Tewfiitraterudes raammratmk ipurifEdby

revetiosgdo Vf\de 2?%’”& |s mf?éﬁrﬁg”%"@&”ﬂﬂq ?B%Wﬁ@oxa@&ta !bneu §P£l%’ilho> -ethyl}-

imp arft
phenyi} 4H 1,2,4]oxadiazol -5-one as an amorphous lyophilisate.

C21H22N403 (378.43), MS(ESI): 379.2 (M+H").

Example 2
3-{4-[2-(Benzothiazol-2-yl-butyl-amino)-ethyl]-phenyl}-4H-[1,2,4]Joxadiazol-5-one

£

H
N
( > <\
:{ N’O

According to the method described in Example 1 3-{4-[2-(Benzothiazol-2-yl-butyl-
amino)—ethyi]-phenyi}~4H~[1 .2, 4loxadiazol-5-one was obtained from 4-(2-Butylamino-
ethyl)-benzonitrile and commercially available 2-chlorobenzothiazole.
C21H22N402S (394.50), MS (ESI): 395.2 (M+H").

Example 3
3-(4-{2-[Butyl-(6-methoxy-benzothiazol-2-yi}-aminol-ethyli}-phenyl}-4H-[1,2 4]Joxadiazoi-
5-one

N~( _L©_<\N’O

According to the method described in Example 1 3-(4-{2-[Butyl-(6-methoxy-
benzothiazol-2-yl)-amino]-ethyl}-phenyl)-4H-{1,2 4joxadiazol-5-one was obtained from
4-(2-Butylamino-ethyl)-benzonitrile and commercially available 2-Chiorc-6-methoxy-
benzothiazole.

C22H24N4035 (424.53), MS (ESI): 425.2 (M+H™).



was used without further purification. C14H20N2 (216.33), MS(ESI):
217.2 (M+H"). 3-(4-{2-[B
tyi-(6- o-benzothiazol-2-yl)-amino]-ethyl}-2-methyl-ph ~4H-
“ﬁ%ﬁﬁg%(%g‘gazol-&one /i5 N CI According to the method dgggﬁ%%'ﬁd]%ﬁ 09302
Example 1 3-(4-{2-[Butyl-(6-chloro-benzothiazol-
2-yl)-amino]-ethyl}-2-methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one was
obtained from 4- (2-Butylamino-ethyl)-2-methyl-benzonitrile and
F—:_Xacoerlp ercially available 2,6 20 dichlorobenzothiazole. C22H23CIN40O2S
0%5.87), MS (ESI): 443.1 (M+H+). Example 6
3-(43d24 5B @yti{BtofhenotatndHieph athiaro-SHyyfiarharoleliiH 2 mikgtiazol-5-
Onephenyl)-4 H- 25 [1,2,4]oxadiazol-5-one WO 2007/039176
PCT/EP2006/009302 74 ~5 N,O f F According to the method described

in Example 1 3-(4-{2-[Butyl-(6-trifluoromethyl-
benz iazijQ-yI)-amino]-ethyl}-2-methyl-phenyl)-4H-[1,2,4]oxadiazol-5-o
_ne was’/ obtained from 4-(2-Butylamino-ethyl)-2-methyl-benzonitrile and
d]é-Chloro-G 5 trifluoromethyl-benzothiazole. C23H23F3N402S (476.52),
MS (ESI): 477.2 (M+H+) Example 7 3-(2-Methyl-4-{2-[[2-(tetrahyd
5> Accesdigdn-thylretihit @adfibed mdthaiimanoth (b @HBuyty- B chioro-benzothiazol-
-y RIHRAG e nRReaY Ay Rz Qka ipg-4o
2 ylﬁ?ﬁ?ﬁé %%3{ describgg ﬂéd%nip e 1%%3% %‘%@%ﬂ%ﬁ%@}éﬁﬁg%‘}m 5'—?2
Butxi@@pg}gf@;@y@yp@rﬁz@rﬂ;dgﬁy;}_mm@@gﬁy@y@ﬂg@@%@-dich[orobenzothiazole.

C21R2AEANACARInEE YIS (ESI): 420.2 (M+H™Y.

=]

10 Example 5
3-(4-{2-[Butyl-(6-chioro-benzothiazol-2-yi)-amino}-ethyl}-2-methyl-phenyl)-4H-
[1,2 4loxadiazol-5-one
o 1. MeOH, NEL3, MS 4A X
HZNW N HJ\K 2 NaBHE {

=3
*xTFA

- . :{ N NH,OH, NEL,

PN owe, s S ——
200°

A

fz
;m’k
z
z éz
I T
o]
I
P
©
@
=
=
Q@
O
z
; i
Y
z
z‘/ Zr
o
O
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phenyl)-4H-[1,2,4]oxadiazol-5-one was obtained from
4-(2-Amino-ethyl)-2-methyl 15 benzonitrile trifluoro acetate,
“‘Petrah dro-pyran-4-yl)-acetaldehyde and 2-Chloro-6-

i ’%?g?%%t‘hyl benzothiazole. C26H27F3N403S (532.59), M& TEEHP¢%53?

(M+H+). Example 8 20 73

3-(2-Methyl-4-{2-[(tetrahydro-pyran-3-ylmethyl)-(6-trifluoromethyl-benzothi

azol-2-yl)- amino]-ethyl}-phenyl)-4H-[ 1,2,4]oxadiazol-5-one i 5 N,O 4 WO

2007/0397.76 PCT/EP2006/009302 75 According to the method
4RI ERE e e BRSPS AR Ny 1-4-(2-[(tetrahydro-

pyran-3-ylmethyl)-(6- trlfluoromethyl -benzoth

iazol-2-yl)-amino]-ethy -4 H- E%L 2,4loxadiazol-5-one was obtained
mino- ethyl)ﬂH ﬁ Mt ’frlmfj&;o acetate,

tetkahy DY nyh—3 €arb xaldeh;Lde_a_nd,Z -Chlgre

barzethazole. C25H25F3N403S (518.56), MS (ESH=

Example 9 3-(2-Methyl-4-{2-[(tetrahyd ro-pyran-4-ylmethyT)-(6- tr“flu oro

138g} W@WW@@ h2-¥hethdl-benzonitrile trifluoro acetate, 210 pl tnethylamme
amlnoé%eetrth phen )-4H-[1,2,4]oxadiazol-5-one p

rye
and Q-4 EHly Yﬁétﬁ@(ﬂed‘é’ééﬁﬁ’@ﬁi i exahipRIRERY gscg mg motecular sieves 4
Ang%t@n\@%ﬂd%&@ﬁtﬁh}@fﬁmﬂﬂ@%}dmﬁhﬁ}f&dﬂf ltemperature overnight.

Thaﬂ Tﬁi%fﬁ Oégﬁg%\ﬁéz é §$|l6 h|¥c3 t?\hen%c)(ure was stirred for an

add&h()ﬁaﬁmﬂm@mtmeﬂwbheazﬁﬁlml&ﬁﬁjtrﬁhmweamtatedtmm ayd the reaction

o BRSSO AU RPN e von

padeyaelie and MgSO4. The filtrate was evaporated in vacuo to prowde 230 myg
crude 4-(2-Butylamino-ethyl)-2-methyl-benzonitrile, impurified with salts. This material

was used without further purification.
C14H20N2 (216.33), MS(ESI): 217.2 (M+H").

3—(4—{2-[8utyl—(S-ch10r0~benzothiazo!~2~yt)—amino]—ethyt}-Z—méthyi»phenyi)—4H-
[1,2,4]oxadiazol-5-one

Y

According to the method described in Example 1 3-(4-{2-{Butyl-(6-chioro-benzothiazol-
2-yl}-amino}-ethyi}-2-methyl-phenyl}-4H-{1,2 4]Joxadiazol-5-one was obtained from 4-
(2-Butylamino-ethyl)-2-methyl-benzonitrile and commercially available 2,6-
dichiorobenzothiazole.

C22H23CIN4O28 (442.97), MS (ESI): 443.1 (M+H").

Example 6
3-(4-{2-[Butyl-(B-trifluoromethyl-benzothiazol-2-yi)-aminol-ethyl}-2-methyi-phenyl)-4H-
[1,2,4]oxadiazol-5-0one
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3-(4-{2-[[2-(1-Acetyl-piperidin-4-yl)-ethyl]-(6-trifluoromethyl-benzothiazol-2-
-amingl- ethyl}-2-methyl-phenyl)-4H-[ 1,2,4]oxad iazol-5-one WO

“yé%%@%@&lﬁ@ gC}ZT/PP2006/009302 76 IN'Y Ard pynOina, TEA/iBa/009302

CMFEN~\\NN/\WN~N-~\ FFFgUINFFF5NN F/ FS'-f-O

NH,OH, NEt, I. phenylUlorotonnele, pyntltne 2. DBU, MCCN H~ N NH N |

OH5-NO FFFF

2-Methyl-4-{2-[(2-piperidin-4-yl-ethyl)-(6-trifluoromethyl-benzoth

.| -yl)- amino]-ethyl}-piperidine-1-carboxylic acid tert-butyl ester [prepared
¢ Faccording to the

According to the method described in Example 1 3-(4-{2-[Butyl-(6-trifluoromethyl-
benzothiazol-2-yl)-aminol-ethyi}-2-methyl-phenyh)-4H-[1,2 4Joxadiazol-5-one was
obtained from 4-(2-Butylamino-ethyt)-2-methyl-benzonitrile and 2-Chloro-6-
trifiuoromethyl-benzothiazole.

C23H23F3N402S (476.52), MS (ESI): 477.2 (M+H").

Example 7
3-(2-Methyi-4-{2-[[2-(tetrahydro-pyran-4-yl}-ethyl]-(6-trifluoromethyl-benzothiazol-2-yl)-
amino}-ethyl}-phenyh)-4H-[1,2 4]Joxadiazol-5-one

According to the method described in Example 1 and 5§ 3-(2-Methyl-4-{2-[[2-
(tetrahydro-pyran-4-yl)-ethyl}-(6-triflucromethyl-benzothiazol-2-yl)-amino]-ethyl}-
phenyl)-4H-[1,2 4Joxadiazol-5-one was obtained from 4-(2-Amino-ethyl}-2-methyl-
benzonitrile trifluoro acetate, (tetrahydro-pyran-4-yi)-acetaldehyde and 2-Chloro-6-
trifluoromethyl-benzothiazole.

C26H27F3N4038S (532.59), MS (ESI): 533.1 (M+H™).

Example 8

3-(2-Methyl-4-{2-[(tetrahydro-pyran-3-yimethyl)-(8-frifluoromethyl-benzothiazol-2-yl)-
amino}-ethyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one
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method described in Example 1 and 5 from
4-(2-Amino-ethyl)-2-methyl-benzonitrile trifluoro acetate,
N-boc- i&aeridinyI-4-acetaIdehyde and 2-ChIoro-6-trifluorometh¥l 10
VELHYSIHEZ61e] were dissolved in 50 ml dichloromethane. 5 i TEP2006/009302
trifluoroacetic acid were added and the reaction mixture was stirred at
room temperature for one hour. 150 ml ethyl acetate were added and the
mixture was washed three times with saturated NaHCOS3 solution. The
organic Ia@lr was dried over MgSO4 and then the solvent was removed

Accgidingds reariber 8ssssibrii Mo Amnd & sH@ilNethyifig2-{(tetrahydro-
pyra{ETM@z‘lh’J_/é’tﬁﬁﬁ(Gitrifliu?rrlo?weéhgi_-filaenzothi?ﬁﬁl—g—yi)-ziﬂ?ino}l-eéthgi's}»ph_eny]l)ﬁl-]-i-
-[(2-piperjdin-4-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-ethy
112 RO I SO HB0T § B BORI 2 PRty bendoniile
trifl USRS B RRIN 4SHEMRIBS) y M ES harbbXAdbhyde)and 2-Chioro-6-triflucromethyl-
beng{-j%%[zz-Fel-AcetyI-piperidin-4-y|)-ethy|]-(6-trif|uoromethyl-benzothiazol-2-y|)
-aminoj- éthyl}-2-methyl-benzon itrile H N '-Ir O N Ae20, pyftine, DMF 1/J
C2oMZSRON4GBS (B 18 BG), B1S KESH6018g (M+H").
4-{2-[[2-(1-Acetyl-piperidin-4-yl)-ethyl]-(6-trifluoromethyl-benzothiazol-2-yl)
- amino]-ethyl}-2-methyl-benzonitriie were dissolved in 2.5 ml
ExagipietBylformamide. 5 ml pyridine and 26 pl acetic acid anhydride were

3-(2arkdasl I Alter hRiIfERIRFE thatdA QY IANIRAT ABLRHOL DI AY NSO Razol- 2-y1)-

reaction mixture was evapaqrated In vacuo to obtain 10 140 mg crude
amigobefyPRRRWI-A I lid FeXRL RN X ERfluoromethyl-benzothiazol-2-

yl)-amino]-ethyl}-2-methyl-benzonitrile which was used in the next step
wif tfurtl‘@o purification. C27H29F3N40S (514.62), MS(ESI): 515.2

According to the method described in Example 1 and 5 3-(2-Methyi-4-{2-{(tetrahydro-
pyran-4-yimethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-aminoj-ethyf}-phenyl)-4H-

[1,2 4loxadiazol-5-one was obtained from 4-(2-Amino-ethyl)-2-methyl-benzonitrile
trifluoro acetate, tetrahydropyranyl-4-carboxaldehyde and 2-Chloro-8-trifluoromethyl-
benzothiazole.

C25H25F3N403S (518.56), MS (ES!): 519.1 (M+H™).

Example 10
3-(4-{2-{[2-(1-Acetyl-piperidin-4-yi)-ethyi]-(6-triflucromethyl-benzothiazol-2-yl)-aminol-
ethyl}-2-methyl-phenyl}-4H-[1,2 4]oxadiazol-5-one
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18

15
3-(4-{2-[[2-(1-Acetyl-piperidin-4-yl)-ethyl]-(6-trifluoromethyl-benzothiazol-2-
y?) amlno ethyl}-2-methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one "0 i
WP FNSP I—FO N~N r~S NCO F F F According to the meth§d FELUSHEL?
in Example 1 3-(4-{2-[[2-(1-Acetyl-pipgddin-4-yl)-
ethyi]-(6-trifluoromethyl-benzothiazol-2-yi)-amino]-ethyl}-2-methyl-phenyl)-
4H- 20 [1,2,4]oxadiazol-5-one was obtained from
4-{2-[[2-(1-Acetyl-piperidin-4-yl)-ethyl]-(6
trifﬁiﬁ?ﬁmahyl benzothiazol-2-yl)-amino]-ethype2-methyl-benzonitrile. WO
20 39176 PCT/EP2006/009302 78 C28 F3N503S (573.64), MS
?

(Benzogxazokg -anvﬁojr-methy henyl}-4H-[1,2,4]oxadiazol-
D

= ‘L—hN/\ NN NN O~N\
HZOH Et, MF. MW200'C rj ~T'N I\TH 1.
Phenylchlorofor te, pyridine HO V 2 BU MeCN ~O N-OH -'~~H6

YO

4

h';
NH,OH, NEty
1. phenylchioroformale, pyridine
2. DBU, MeCN

H
N Ao s®
Nz N I
- in)
9/ N"'*OH ps N~
F F
£oF fOF

2-Methyl-4-{2-[{2-piperidin-4-yl-ethyl)-(B-trifluoromethyl-benzothiazol-2-yl}-amino]-

ethyl}-benzonitrile
OTO\}/ q
O 5) “

11g 4-{2~[{2*(4—Cyano-3-methyl—pheny!)—ethyt]—(fi-triﬂuoromethy!—benzothiazol-2-yt)—
aminol]-ethyl}-piperidine-1-carboxylic acid tert-butyl ester [prepared according to the

method described in Example 1 and 5 from 4-(2-Amino-ethyl)-2-methyl-benzonitrile
trifluoro acetate, N-boc-piperidinyl-4-acetaldehyde and 2-Chloro-6-triflucromethyi-
benzothiazole] were dissolved in 50 mi dichioromethane. 5 mi trifluoroacetic acid were
added and the reaction mixture was stirred at room temperature for one hour. 150 mi
ethyl acetate were added and the mixture was washed three times with saturated
NaHCO3 solution. The organic {ayer was dried over MgS04 and then the solvent was
removed in vacuo. The residue was purified by RP-HPLC to obtain 325 mg 2-Methyi-4-
{2-[(2-piperidin-4-yi-ethyl)-(B-trifiucromethyl-benzothiazol-2-yl)-aminol-ethyi}-

benzonitrile.
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5 4-Butylam i n omethyl-benzonitrile Ol~I 1. McOH, MS 4A HM\ \// + HK
2. NaBH4 HN /-~ 5.0 g 4-Aminomethyl-benzonitrile and 3.75 ml
Butyraldehyde were dissolved in 40 ml 10 methanol. 3.0 g molecular
YSRELURA (’gstrom were added and the mixture was stirred ‘gt TooRI 6/#09302
temperature for two hours. Then 2.2 gggodium borohydride were added
and the mixture was stirred for an additional hour at room temperature.
250 ml ethyl acetate were added, and the reaction was quenched by
addition of 4 ml water. The reaction mixture was filtered through a pad of

C25kAitE %Nﬁ%ﬁ%%ﬁgﬁ%sfﬁﬁfg \‘ﬂ’/zaé-%é'\é@ﬁﬁbrated in vacuo to provide 3.7

g crude 4-Butylaminomethyl-benzonitrile. This material was used without

RS R R AU 8 TN BER O S ot Faminel
ethyifrd-metiyitppheoyifH-[1,2,4]oxadiazol-5-one rl~Hp N~N N N,O
According to the method desggj/}aed in Example 1

enzooxazol-2-yl-butyl
methyl]-phenyl}-4H-[1/\,2)4]oxadiazol-5-one was obtained from 4- 5

3 S (ESI)7365.2 ( N+H'). Example 12
z lazol-2-yl- Iethyl]-phenyl}-4H-[1,2,4]oxadiazol-
0 N_ /NN 0 10 Accofding to the method described in
Example 1 3-{4-[(Benzothiazol-2-yl-butyl-
F F

ZF

160 mg 4-{2-{[2-(1-Acetyl-piperidin-4-y)-ethyl|}-(6-trifluoromethyl-benzothiazol-2-yl)-
amino}-ethyl}-2-methyl-benzonitrile were dissolved in 2.5 mi dimethyliformamide. 5 mi
pyridine and 26 ui acetic acid anhydride were added. After being stirred at room
temperature for thirty minutes, the reaction mixture was evaporated in vacuo to obtain
140 mg crude 4-{2-[[2-(1-Acetyl-piperidin-4-yl}-ethyl]-(6-triflucromethyl-benzothiazol-2-
yl}-amino}-ethyl}-2-methyl-benzonitrile which was used in the next step without further
purification.

C27H29F3N40S (514.62), MS(ESH): 515.2 (M+H™).

3-(4-{2-{[2-(1-Acetyl-piperidin-4-yl)-ethyi]-(6-frifluoromethyl-benzothiazol-2-yl)-amino}-
ethyl}-2-methyl-phenyl}-4H-[1,2 4]oxadiazol-5-one

~

According to the method described in Example 1 3-(4-{2-[[2-(1-Acetyl-piperidin-4-yl)-
ethyil-(6-trifluoromethyl-benzothiazol-2-yl)-aminoj-ethyl}-2-methyl-phenyl)-4H-
[1,2,4]oxadiazol-5-one was cbtained from 4-{2-[[2-(1-Acetyl-piperidin-4-yl)-ethyi}-(6-
trifluoromethyl-benzothiazol-2-yi)-aminol-ethyl}-2-methyl-benzonitrile.



10

15

amino)-methyl]-phenyl}-4H-[1,2,4]oxadiazol-5-one was obtained from 4-
butylaminomethyl-benzonitrile and 2-chlorobenzothiazole. C20H20N402S
(ESI): 381.2 (M+H") 15 Example 13
“@%%?{?é%19'[3J>?§6-(:hIoro-benzothiazol-2-yl)-amino]-methyl}-phelr)igl?sii%'l?rE'f’m09302
1,2,4]oxad iazol-5- one ri~H O N_.,(N'8-f NCO CI 20 According to the
method described in Example 1 3-(4-{[Butyl-(6-chloro-benzothiazol-2-
yl)-amino]-methyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one was obtained from
- i Ié%(?n itrile,a , g{&c lQrobenzothiazole.
Cz%&%%m% .9%? Aﬁ%@g&?&ﬁ . %ﬁ H"). WO 2007/039176
PCT/EP2006/009302 80 Example 14
Exa_}ﬁ(éllé%-{(?;-Me_thoxy-propyl)-(6-trif|uoromethyl-benzoth _
iazol-2-yl)-amino]-ethyl}-2- methyl-phenyl)-4H-[1,2,4]oxadiazol-5-one 0~
3-{4-{£Renzpprazob oy -idgremino)meindlphenyiid {3 S lmmdiprel-5-one
NH20H, NEta "e~ 2, 5\N MW ZOOCKF(F

1. MelH, MS 44

o
HN N 2. NaBH
Z\Q—/// + HJIWL HN
. N
\N

N
gl f‘/—’
@zo N\V/N N, 0K, NEL,
OO '
TT—— o] N N

, DMF,
MW 200°C

NN NH 1. phenyichiorafarmate, pytidine
g \—Q—( 2. DBL, MeCN Nee N A
o] m—OH @/

PPN
A

=27 =z

i
O

_/<

o
E

4—Buty!aminomethwyl-benzonitrite

0 1. MeOH, MS 4A
H,N N 2. NaBH4
N
N

5.0 g 4-Aminomethyl-benzonitrile and 3.75 ml Butyraldehyde were dissclved in 40 mi

W_\

methano!l. 3.0 g molecular sieves 4 Angstrdm were added and the mixture was stirred
at room temperature for two hours. Then 2.2 g sodium borohydride were added and
the mixture was stirred for an additional hour at room temperature. 250 mi ethyl
acetate were added, and the reaction was quenched by addition of 4 ml water. The
reaction mixture was filtered through a pad of celite and MgSO4. The filtrate was
evaporated in vacuo to provide 3.7 g crude 4-Butylaminomethyl-benzonitrite. This
material was used without further purification.

C12H16N2 (188.27), MS(ESI): 189.2 (M+H").



F1. otormate, pyritline 2. DBU, MeC McCN N S /-~ NH N NO 5 N-OH N
\\\O HiSNFFFF55F F 4-[2-(3-Methoxy-propylam i

\J@;{,@,IME] g( methyl-benzonitrile o Br' HZN //N K2C03, MCCIL\HHQA{)
MW 120*C H XTFA\ N A mixture of 500 mg 009302

4-(2-Amino-ethyl)-2-methyl-benzonitrifétrifluoro acetate and 756 10 mg
potassium carbonate were stirred in 10 ml acetonitrile at 80C for fifteen
minutes. Then 279 mg 1-bromo-3-methoxypropane, dissolved in 5 mi

o B ) IO G LI HERD BB e

re ermicr e irra one hEUr The coole
reactlo mixture was flltered through a pad of celite to remove the salt.
The e solverl; was removed in vacuo. The residue was purified by 15
268 mg
(3- 0X rﬁopylamlno) ethyl]-2-methyl-benzonitrile as its
rlfluoroacetate salt. WO 2007/039176 PCT/EP2006/009302 81

RHOrmelifcy %&&%&F%W&Eﬁ'%-@ﬁm s6kazo1-2-y1-butyl-

4- {( (3-Methoxy-propyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-ét
am*ﬂ9(7} \é‘irRﬁ?mé%éjb* iﬁ%é?%ﬁé&fa%@l@&f?@lﬂ%taww from 4-

§ butylaminomethyl-benzonitrile and 2-chlorobenzoxazole.
C20H20N403 (364.41), MS (ESH): 365.2 (M+H™).

Example 12
3-{4-{(Benzothiazol-2-yl-butyl-aminoc)-methyl]-phenyl}-4H-[1,2 4loxadiazol-5-one

/
@*%

According to the method described in Example 1 3-{4-{(Benzothiazol-2-yl-butyl-
amino)-methyl}-phenyl}-4H-[1,2 4loxadiazol-5-one was obtained from 4-
butylaminomethyi-benzonitrile and 2-chlorobenzothiazole.

C20H20N402S (380.47), MS (ESI): 381.2 (M+H™).

ZI

z/

10

15
Example 13
3-(4-{[Butyl-(6-chloro-benzothiazol-2-yl}-amino}-methyl}-phenyl}-4H-[1,2 4]oxadiazol-5-

.
s

Ci

z/ zT

20  According to the method described in Example 1 3-(4-{[Butyl-{6-chloro-benzothiazol-2-
yl}-amino}-methyl}-phenyl}-4H-{1,2 4loxadiazol-5-one was obtained from 4-
butylaminomethyl-benzonitrile and 2,6-dichlorobenzothiazole.

C20H19CIN4O2S (414.92), MS (ESH): 415.1 (M+H").



0 F 5 F According to the method described in Example 1
3-(4-{2-[(3-Methoxy-propyl)-(6-
trifluoromethyl-benzothiazol-2-yi)-amino]-ethyl}-2-methyl- phen I)E %1 2,4
WB2481428175-0one was obtained from P2006/009302

4-[2-(3-Methoxy-propylamino)-ethyl]-Zmethyl-benzonitrile trifluoroacetate
and 2-Chloro-6-trifluoromethyl-benzothiazole. 10 C23H23F3N403S
(492.52), MS (ESI): 493.0 (M+H'"). Example 15
3-(4-{2-[[2-(2-Methoxy-ethoxy)-ethyl]-(6-trifl
uoromethyl-benzothiazol-2-yl)-am ino]-

Exaﬁ{m@}-@ methyl-phenyl)-4H-[1,2 4]oxad|azol -5-one fQNO N~f NiSO

5 FE According to the method descrijbed in Ex mple 1 apnd 14
3- M:;%zif{"»zméﬂeﬁwml HBYy R *tv? yrersiRel-ethyl}-2-

metiaagiraihaariqo] tylediarelryiaenyl)-4 H [1,2 4]oxad|azol -5-one was
obtained from 4-(2-Amino-ethyl)-2- metglxl -benzonitrile trifluoro acetate,

1-bromo-2-(2-methoxyethoxy)ethanejand 2-Chloro-6-trifluoromethyl- 20

Hy h\e_g@gggple CRAH25R3NAGES (522.55), MS (ESI): 523.0 (M+H'). WO

20 9176 PCWWEOZHM_@DE{? 16 3-(4-{2-[(2-Be
nzyloxy ethyl)-(6- trofruoromethyl be nzothw&Zol-2-yi)-amino]-ethyl}-2-
methyllJohenyI) -4H- [jcﬁ]oxadlazol -5-one 0/ N N-f N~

S—ci

F
8
il N OH, NE
Moo NHLOH, NEY
- j/ \\ 2 3
b OME, 5 n
MW 200°C
A
F
g F
T ([}
1. phenyichloroformate, pyridine
2. DBU, MeCN
N NH
Ne=(’ N P
s N—OH Nesm(” \\(
il 3 N
F
F T &
5 FF

4-[2-(3-Methoxy-propyiamino)-ethyl}-2-methyl-benzonitrile
o}

(r "~
Br
HN Va K2CO3, MeCN |,
. MW 120°C H
“ XTFA — N

C_ XTTA

A mixture of 500 mg 4-(2-Amino-ethyl)-2-methyl-benzonitrile triflucro acetate and 756
10 mg potassium carbonate were stirred in 10 ml acetonitrile at 80°C for fifteen minutes.
Then 279 mg 1-bromo-3-methoxypropane, dissoived in 5 ml acetonitrile, were added
dropwise at 80°C. The reaction mixiure was stirred under micro wave irradiation at
120°C for one hour. The cooled reaction mixture was filtered through a pad of celite to
remove the salt. Then the solvent was removed in vacuo. The residue was purified by
15 RP-HPLC to obtain 268 mg 4-[2-(3-Methoxy-propylamino)-ethyi}-2-methyl-benzonitrile

as its trifiluoroacetate salt.
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N'O F F 5 According to the method described in Example 1 and 14
3-(4-{2-[(2-Benzyloxy-ethyl)- (6-trifiuoromethyl-benzoth
wazelrrsyd-gmino]-ethyl}-2-methyl-phenyl)-4 H- [1,2,4]oxadiazol;pia g RS0
obtained from 4-(2-Amino-ethyl)-2-methyl-benzonitrile trifluoro acetate,
benzyl 2-bromoethylether and 2-ChloB3-6-trifluoromethyl- benzothiazole.
10 C28H25F3N403S (554.60), MS (ESI): 555.0 (M+H'"). Example 17
3-(4-{2-[(2-Methoxy-ethyl)-(6-trifl uoromethyl-benzoth
' -2:y1)-aminal- -2-ppethyls | - diazol-5-one oF
e et TS e daIe o anl 14
3-(4-{2-[(2-Methoxy-ethyl)-(6-
3-(4I[§Lﬂ%5%%ﬁ%%9¥5l@éﬂlf%g(ﬂ#@r%mﬂlbﬁhxﬁfﬁréaswwlﬁﬂmbﬁ&r{}mzﬂ

oxadiazol- 5-One was obtaine

methy(phaRlbatnyitinsadirErRiny Sffrile trifluoro acetate, 2- bromoethyl

methylether and -2-Chloro-6-trifluoromethyl-benzothiazole. 20
C22;j21F3N4038 (478.50), MS (ESI): 479.0 (M+H). The following

exapiples were prepared according to process B: WO 2007/039176
Eg?ﬁe%gé&@? 83 Example 18 3-[4-(2-{Butyl-[4-(4-meth oxy-p
ol-2%-am i n o}-ethyl)-phenyl]-4H- [1,2,4]oxadiazol-5-one \

yl)-th
OTU, NEt3, I/ N HO | / N DMF | BH3'THF CN + ~>-tJHp $ H CN N1~, '
e~{ 113111 N\ NH,OH, NEY)

¢F

According to the method described in Example 1 3-(4-{2-[(3-Methoxy-propyl)-(6-
trifluoromethyl-benzothiazol-2-yl)-aminoj-ethyl}-2-methyl-phenyi}-4H-[1,2 4]Joxadiazol-
5-one was obtained from 4-[2-(3-Methoxy-propylamino)-ethyl]-2-methyl-benzonitrile
trifluoroacetate and 2-Chioro-6-triffluocromethyl-benzothiazoie.

C23H23F3N4033 (492.52), MS (ESI): 493.0 (M+H").

Example 15 -

3-(4-{2-[[2-(2-Methoxy-ethoxy}-ethyl}-(8-trifluoromethyl-benzothiazol-2-yi)-aminoj-
ethyl}-2-methyl-phenyl)-4H-[1,2 4]joxadiazol-5-one

According to the method described in Example 1 and 14 3-(4-{2-[[2-(2-Methoxy-
ethoxy)-ethyl}-(8-trifluoromethyl-benzothiazol-2-yl)-aminoc]-ethyl}-2-methyl-phenyi)-4 H-
[1,2,4]oxadiazol-5-one was obiained from 4-(2-Amino-ethyi)-2-methyl-benzonitrile
trifluoro acetate, 1-bromo-2-(2-methoxyethoxyjethane and 2-Chioro-6-trifluoromethyi-
benzothiazole.

C24H25F3N404S (522.55), MS (ESI): 523.0 (M+H").
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DMFS\CNCN HH ICC-/NH/; N O 1. phenyichlorofor te, pyridine ,N
.H2.DBU, McCN 0

2 4-Cyano-phenyl)-N-[4-(4-methoxy-phenyl)-thiazol-2-yl]-acetam ide \ ,0
PN, 0l / TOTUN O O C,- HO /A\\\ 1/ ( N~\ NHz DMIEFERROAGRPE302

N 1.41 g 4-(4-Methoxyphenyl)-1,3-thigzol-2-amine was dissoveld in 2 ml

dimethylformamide. 3.0 ml N,N-Diisopropylethylamine, 1.0 g commercially

available (4- 10 Cyano-phenyl)-acetic acid and 2.25 g

O-((Ethoxycarbonyl)cyanomethyleneamino) N,N,N',N'-tetramethyluronium

Exarapgfilforoborat were added. The reaction mixture was stirred at room

41@11?219&#%%@%% Them2ermbatpmaseiaininaieagl hsyi-2-

ure was washed three times with portions of 50 ml saturated NaH 03
met@ﬂrﬁ@ﬁﬂhﬁﬂﬂé@&]@%%@@@% The solvents were removed in

vacu d the residue purified 15 by RP-HPLC to obtain 610 mg
2-(4-@10@henyl)-N-[4-(4-methoxy-phenyI)-thiazoI-2- yl]-acetamide as
“yellow.solid. CI9H15N302S (349.41), MS (ESI): 350.1 (M+H+). WO
2007/039176 PCT/PP2006/009302 84 4-{2-[4-(4-Methoxy-p henyl)-th

iazql-2-yl inojeetlayl}-benzonitrile 'O N O BH3THF ICIII }H S
az¢ Q@_{]@} }
S

N,O
F

£F
According to the method described in Example 1 and 14 3-(4-{2-[(2-Benzyloxy-ethyl}-
(6-triflucromethyl-benzothiazol-2-yli}-amino}-ethyi}-2-methyl-phenyl)-4H-
[1,2,4Joxadiazol-5-one was obtained from 4-(2-Amino-ethyl)-2-methyl-benzonitrile
trifluoro acetate, benzyl 2-bromoethylether and 2-Chioro-6-trifluoromethyl-
benzothiazole.

C28H25F3N403S (554.60), MS (ESI): 555.0 (M+H").

Example 17
3-(4-{2-[(2-Methoxy-ethyl)-(6-triflucromethyl-benzothiazol-2-yl)-aminc}-ethyl}-2-methyl-
phenyl)-4H-[1,2 4joxadiazol-5-one

According to the method described in Example 1 and 14 3-(4-{2-[{(2-Methoxy-ethyl}-(6-
trifluoromethyl-benzothiazol-2-yl)-aminol-ethyl}-2-methyl-pheny!}-4H-{1,2 4]jcxadiazol-
5-one was obtained from 4-(2-Amino-ethyl}-2-methyl-benzonitrile trifluoro acetate, 2-
bromoethyl methylether and 2-Chioro-6-trifluoromethyi-benzothiazole.
C22H21F3N403S (478.50), MS (ESI): 479.0 (M+H").

The following examples were prepared according to process B:



N SI\\N H 610 mg
2-(4-Cyano-phenyl)-N-[4-(4-methoxy-phenyl)-thiazol-2-yi]-acetamide were
wetsRensigdsin 20 ml tetrahydrofuran. 2.1 ml of a one molar sQlution af 160,
borane 5 tetrahydrofuran complex were added at room temperature. The
reaction mixture was stirred at room &mperature for two hours and then
at 500C for two hours. The cooled reaction mixture was poured on 50 mi
water and extracted five times with portions of 50 ml ethyl acetate. The
Exaﬁ]%rl"ébi%ed organic layers were dried over MgSO4. Then the solvents were
removed in vacuo to obtain 600 mg 4-{2-[4-(4-Methoxy-phenyl)-thiazol- 10
3-[442{Buiididthynetepsopiery iCthirrorRatsgss s plesyl-486.2
[1,2 MbsladiaAt@4BytyI-[4-(4-methoxy-phenyl)-th iazol-2-yl]-a m i
no}-ethyl)-benzonitrile O NN ,, 1-1 NaH, DMF Sj~'\NSN-\\N H
15 600 mg-o
vo—B-{2-[4-(4-Methoxy-phenyl)-thidel-F-ylamin sbengonitrile wesgs
dissOlvecin 30 ml dimethyiformamide. 85.9 mg sodiuri hye a4
mineral oil) were added and the reaction mixture stirred at r6m
temperature for thirty minutes. Then 245 pl 1-lodobutane were added and

—othe reaction mixture stirred at roomo temperature for two hours. Then 100
@ hylacetate were added /@\ry\ the re was 20 washed three times
with pprijons of 50_ml water ang then drie OX% MgSO4, The sglveats
were remowethin @ §"nd-the-residue pusfiediby ‘¢ toobtain

279 mg H yi*))/
4-(2-{Butyl-[4-(4-methoxy-phenyl)-thiazol-2-y-amino}-ethyl)-benzonitrile.

_,C23H25N30S (391.54), MS (ESI): 392.2 (M+b{) YO 2007/039176
/EP2006/009302 85
N

: utyI-[4-(etxy-phenyl)-thiazol-2-y|]-a %thyl)-p nyl %4(0
; 9 \rhj g\ {
-

A
Aoxaetiazo ong-BiQ 1 pheaylchioroformate, pyridine S

H 2. DBU, MeCN

~0
0
o O TOTU, NEt3, N o
N DMF S
L{%\\+ [, ——— g \
N s N
N

1.41 g 4-(4-Methoxyphenyl)-1,3-thiazol-2-amine was dissoveld in 2 mi
dimethylformamide. 3.0 ml N,N-Diisopropylethylamine, 1.0 g commercially available (4-
10 Cyano-phenyl)-acetic acid and 2.25 g O-{(Ethoxycarbonyl)cyanomethylensamino)-
N,N,N' N'-tetramethyluronium tetrafluoroborat were added. The reaction mixture was
stirred at room temperature overnight. Then 200 mi ethylacetate were added and the
mixture was washed three times with portions of 50 ml saturated NaHCO3 solution and
then dried over MgS04. The soivents were removed in vacuo and the residue purified
15 by RP-HPLC to obtain 810 mg 2-(4-Cyano-phenyl)-N-[4-(4-methoxy-pheny!)-thiazol-2-
yl}-acetamide as yeliow solid.
C19H15N3028S (349.41), MS (ESI): 350.1 (M+H™).
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$N I'\' N.O According to the method described in Example 1
3-[4-(2-{Butyl-[4-(4-methoxy-phenyl)- 5
thiazol-2-yl]-amino}-ethyl)-phenyl}-4H-[1,2,4]oxadiazol-5-one was obtained
WL 0es 176 PCT/EP2006/009302
{Butyl-[4-(4-methoxy-phenyl)-thiazol-2xI]-amino}-ethyl)-benzonitrile.
C24H26N403S (450.56), MS (ESI): 451.2 (M+H+). Example 19 10
3-[4-(2-{Butyl-[4-(4-chloro-phenyl)-thiazol-2-yl]-amino}-ethyl)-phenyl]-4H-
[1,2,4]oxadiazol-5-one N O 'O_According to the method described in
-{Zé% t@@gﬂ@@y[&tm@dypgwneml} -benzonitrile

9 ned, 15 frgm (4-Cyano-phenyl)-ace id,
Hhiazol-2-ylamine an pbutane.

: @ 8). MS (ESI): 455. 0 ( /;MW 20
3-(4-(2-[[4-(4-Chloro- phenyl) -thiazol-2-yl]-(3-methoxy-pr minb]-ethyl}
-phenyl)-4H- [1,2,4]oxadiazol-5-one N'O O WO 2007/039176

610 PQ@TZHRADGE10QH R85/ BR-Me¢odrtiatn tontipdhenetl) etidestBbdhsockamidplevdre

|
S R SF e 2L L .o i AL 9 ot o
tetrahyirefvean obrairiex e @Wmﬁymamwe&na' he reaction mixture was
stirréfi(‘ét%&?ﬁ(}é?ﬂg@bﬁ}l}m%?'f@d’}?ém@eaﬁ&@hén BAOSRECSBIGIRORARIPERE choled

C23H23CIN403S (470.98), MS (ESI): 471.0 (M+H'). Example 21
reaciion. (Ql){tﬁ[?zp&@ﬁ@%ﬁﬁ%&n?@@i water and extracted five times with portions of

50 ﬁﬂ@h%‘ﬁ'&é%@ wwﬁﬂw@)ﬁﬁwla@@w%@m%d over MgS04. Then the
\)O n%(’l3 -[1,2,4] xadlazol 5-on

solvents were n move in vacuo to obtam 600 mg 4-{2-[4-(4-Methoxy-phenyl)-thiazol-

2-yltaminol-ethyl}-benzonitrile.

C19H17N30S (335.43), MS (ESI): 336.2 (M+H").

4-(2-{Butyl-{4-(4-methoxy-phenyl)-thiazol-2-yl]-amino}-ethyl}-benzonitrile

0 0
(%FN P @N
\
oy N NeHoOME 5. N
! 4] r N
]

600 mg 4-{2-[4-(4-Methoxy-phenyl)-thiazol-2-ylamino}-ethyl}-benzonitrile were
dissolved in 30 mi dimethyiformamide. 8§5.9 mg sodium hydride (24% in mineral oil)

were added and the reaction mixture stirred at room temperature for thirty minutes.

- Then 245 ul 1-lodobutane were added and the reaction mixture stirred at room

temperature for two hours. Then 100 ml ethylacetate were added and the mixture was
washed three times with portions of 50 ml water and then dried over MgS04. The
solvents were removed in vacuo and the residue purified by RP-HPLC to obtain

278 mg 4-(2-{Butyl-[4-{4-methoxy-phenyl)-thiazol-2-yl}-amino}-ethyl)-benzonitrile.
C23H25N30S (391.54), MS (ESI): 392.2 (M+H").



ciH\I~O NCO O 10 0 According to the method described in Example 1
and 18 3-[4-(2-{[4-(4-Chloro-phenyl)-
thiazol-2-yl]-[2-(2-methoxy-ethoxy)-ethyl]-amino}-ethyl)-phenyl]-4H-[ 1,

WO 2{8%4efth%ol-5- one was obtained from (4-Cyano-phenyl)-aBEHERegf/009302
4-(4-Chloro-phenyl)-thiazol-2 ylaminggnd
1-bromo-2-(methoxyethoxy)ethane. 15 C24H25CIN404S (501.01), MS
(ESI): 501.0 (M+H'"). Example 22 3-[4-(2-{(2-Benzyloxy-ethyl)-[4-(4-ch
loro-phenyl)-th iazoI-2-yI]-amino}-eth)(;I{)- henyl]-4 H-

31412 AyNdArameione eI EaSk A EAT RS R RBETIBsHbed in

[1,2 BYmeie-biaddd 3-[4-(2-{(2-Benzyloxy-ethyl)- _

_o_[4-(4-chloro-phenyl)-thiazol-2-yl]-amino}-ethyl)-phenyl]-4H-[1,2,4]oxadiazol

ne was obtained from (4-Cyano-phenyl)-acetic acid,
(4-Khloro-phenyl)-thiazol-2-ylamine and benzyl 2-bromoethylether. WO

200 N@Eﬁ; 06/009302 87 C28H25CIN403S (533.05), MS
(ESI): 5331 (M+H+). Example 23 3-(4-{2-[[4-(4-C h loro-phenyl)-th
iazol-2-yJ}-(2-methoxy-ethyl)-am i no]-ethyl}-phenyl)-4H- 5

Acc%@Fggé%‘gﬁgﬁ%@?&%%%g&@%%%&?@%&b(%Qh%pyﬁdqﬁi%qgﬁ\%)@—phenyi)-
5 thiathla2gi2aytir(@reetyipphetyhiahina]dixpdtiskonghedbl Wha didaadb iald 4-(2-

{Bufﬁqs-mqr%ethoxy-phenyi)-thiazol~2~y1]~amino}-e’fhyi)-benzonitriie.

C24H26N403S (450.56), MS (ESI): 451.2 (M+H™).

Example 19
10 3-[4-(2-{Butyl-[4-(4-chioro-phenyl)-thiazol-2-yi]-amino}-ethyl)-phenyi}-4H-
[1,2 4]oxadiazol-5-one

o}
/\_\;
>;Z
ZzL

i

According to the method described in Example 1 and 18 3-[4-(2-{Butyl-[4-(4-chloro-

phenyl)-thiazol-2-yil-amino}-ethyl)-phenyl}-4H-[1,2 4]Joxadiazol-5-one was obtained
15 from (4-Cyano-phenyl)-acetic acid, 4-(4-Chloro-phenyl)-thiazol-2-ylamine and 1-

lodobutane.

C23H23CIN4AO2S (454.98), MS (ESI): 455.0 (M+H").

Example 20 _
20  3-(4-{2-[[4-(4-Chioro-phenyl)-thiazol-2-yl}-(3-methoxy-propyl)-aminol-ethyl}-phenyi)-4 H-
{1,2,4]oxadiazol-5-one
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obtained from (4-Cyano-phenyl)-acetic acid,
4-(4-Chloro-phenyl)-thiazol-2-ylamine and 10 2-bromoethylmethylether.
C22H21CIN403S (456.95), MS (ESI): 457.0 (M+H+)The following

VL AhesYfere prepared according to process C: 15 Exampfef 34 ZHNHI9A302
utyl-(6-trifl uoromethyl-be nzoth iazol-ggyl)-amino]-methyl}-2-fluo
ro-phenyl)-4 H- [ 1,2,4]oxad iazol-5-one WO 2007/039176
PCT/EP2006/009302 88 Br 5 DMFHN FF CN + CN DMF, F F MW

 200C FFF FFNFN/ ~NH CNNH70H,NEt33NMOH FSJF FF

Accerding\taytoe method desgribedin fha@mmme-Toiald pyfftidell-tefhlpreehenyl)-

thiaZold BjigaBthBRmsEuiif-Arie-aane0pHER Rkl 1\ PMbxadiazol-5-one was
obtained from (4-Cyano-phenyl)-acetic acid, 4-(4-Chioro-phenyl)-thiazol-2-ylamine and
1-bromo-3-methoxypropane.

C23H23CIN4O3S (470.98), MS (ESI): 471.0 (M+H").

Example 21
3-[4-(2-{[4-(4-Chloro-phenyl)-thiazol-2-yl}-[2-(2-methoxy-ethoxy)-ethyil-amino}-ethyl)-
phenyl]-4H-[1,2 4]oxadiazol-5-one

Ci
Ty o
5 ;’\”®_<\r°
O
According to the method described in Example 1 and 18 3-[4-(2-{{4-(4-Chioro-phenyl)-
thiazol-2-yl}-[2-(2-methoxy-ethoxy)-ethyl]-amino}-ethyl}-phenyil-4H-{1,2 4loxadiazol-5-
one was obtained from (4-Cyano-phenyl)-acetic acid, 4-(4-Chloro-phenyl)-thiazol-2-_
ylamine and 1-bromo-2-(methoxyethoxy)ethane.

C24H25CIN4AO4S (501.01), MS (ESI): 501.0 (M+H").

Example 22
3-[4-(2-{(2-Benzyloxy-ethyl)}-{4-(4-chloro-phenyl}-thiazol-2-yl}-amino}-sthyl)-phenyll-4H-
[1,2,4]Joxadiazol-5-one

\Qz/;ﬁ\; \n:fﬁ

s

According to the method described in Example 1 and 18 3-[4-(2-{(2-Benzyloxy-ethyl)-
[4-(4-chloro-phenyl)-thiazol-2-yll-amino}-ethyl)-phenyll-4H-[1,2 4]oxadiazol-5-one was

obtained from (4-Cyano-phenyl)-acetic acid, 4-(4-Chloro-phenyl)-thiazol-2-ylamine and
benzy! 2-bromoethylether.
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15

\N + N F F 5 4.64 ml n-butylamine was dissolved in 30 ml
dimethylformamide. 667 mg commercially available
4-cyano-3-fluorobenzylbromide, dissolved in 10 ml dimethylformamide
%é"éﬁa@a“dropwise. The reaction mixture was stirred at roBRT/EP2066/009302
temperature for thirty minutes. The sg@lyent was removed in vacuo and the
residue prurified by chromatography on silica gel with the eluent
n-heptane:ethyl acetate = 1:4 => ethyl 10 acetate : methanol = 4:1 to
obtain 360 mg 4-Butylaminomethyl-2-fluoro-benzonitrile. C12H15FN2
C28HBBUMNI MRS (58B.020 M UES)) DRY(AtfyiFrdE tate : methanol = 9:1)
0.29. WO 2007/039176 PCT/EP2006/009302 89 3-(4-{[Butyl-(6-trifl u
oromethyl-benzothiazol-2-yl)-amino]-methyl}-2-fluoro-phenyl)-4H-
Exappplgiéadiazol-5-one F FFNN N\N-O F According to the method

3-(4dgsab@ddnibrapRiey]) 34zl BRIVIH O HBRGUMYA Paminc]-ethyl}-phenyl)-4H-
benzothiazol-2-yl)-amino]-methyl}-2-fluoro-phenyl)-4H-[1,2,4]oxadiazol-5-0

[1’2#3%3 la&ﬁﬁé?"% rom 4-Butylaminomethyl-2-fluoro-benzonitrile and

G

' hloro-6-trifluoromethyl- benzothiazole. C21HI8F4N402S (466.46), MS
J ,467.0 (M+H+),, 10 Example 25 3-(4-{[Butyl-(6-ch
lor

M%L&D‘(’amino]-methyl}-2-fluoro-phenyl)-4H- [
1,2,4]oxadiazotBonECIN N O N\IJ F

/0
According to the method described in Exampie 1 and 18 3-(4-{2-[[4-(4-Chloro-phenyl)-
thiazol-2-yl}-(2-methoxy-ethyl)-amino}-ethyl}-phenyl}-4H-{1,2 4joxadiazol-5-one was
obtained from (4-Cyano-phenyl}-acetic acid, 4-(4-Chioro-phenyl)-thiazol-2-ylamine and
2-bromoethyimethylether.
C22H21CIN4O3S (456.95), MS (ESI): 457.0 (M+H").

The following examples were prepared according to process C:

Example 24

3-(4-{[Butyl-(6-trifluoromethyl-benzothiazol-2-yl}-amino}-methyl}-2-fluoro-phenyl)-4H-
11,2 4joxadiazol-5-one
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According to the method described in Example 1
3-(4-{[Butyl-(6-chloro-benzothiazol-2- 15
“yl)-amino -methyl}-2-fluoro-phenyl)-4H-[1,2,4)oxadiazol-5-one was

ShtsEdHSm 4- Butylaminomethyi-2-fluoro-benzonitrile and CT/EP2006/009362
2,6-dichloro-benzothiazole. C20H18@HN402S (432.91), MS (ESI): 433.0
(M+H+) Example 26 20
3-(2-Fluoro-4-{[(2-pyrrolidin-1-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)
-amino]- methyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one trifluoroacetate WO
2007/039176 PCT/EP20061009302 90 FFFINOO FNFWOH F

] According to the method described'in Example.:%/@,}-m

f@@mroﬁ-a&w@ﬂdm-yw o
et -(6-trif|uoromethyf—benzothiazol-@i)-amir}qjjmemy[}-phenyl)-4
H-[1,2,4]oxad iazol- 5-one was obtained from comm¥{éA&fy available

4-cyano-3-fluorobenzylbromide, N-(2 5 aminoethyl)pyrrolidine and
. 2-Chloro-6-trifluoromethyl-benzothiazole. After RP-HPLC the compound

F obtained as its trifluoroacéta NC23H21 FANSQ2S * C2HF302
£ (5675 . S (ESI); 508.2 (MsH), %@glo
mi oéLhyB—(G-trifluoro?ethyl- onﬁTFétol-Z-yl)-amino]

-methyl}:2- fluoro-phenyl)-4H-[1,2,4]oxadiazol-5-one trifluoroacetate F F i

_n
T ?
m
7
27 "zx

o
\(
-0

1, phenylchioraformate, pyridine J
2. DBU, MeCN L

4-Butylaminomethyl-2-flucro-benzonitrile

Br H/
N\ < 2 DME HN
\\N + MNHZ i \_Q__\\\
M

4.64 m! n-butylamine was dissolved in 30 mi dimethylformamide. 667 mg commercially

available 4-cyano-3-fluorobenzylbromide, dissolved in 10 mi dimethylformamide was
added dropwise. The reaction mixture was stirred at room temperature for thirty
minutes. The solvent was removed in vacuo and the residue prurified by
chromatography on silica gel with the eluent n-heptane:ethyl acetate = 1:4 => athyi
acetate : methancl = 4:1 to obtain 360 mg 4-Butylaminomethyl-2-fluoro-benzonitrile.
C12H15FN2 (206.27), MS (ESI): 207.2 (M+H"), Rf(ethyl acetate : methanol = 9:1) =
0.29.
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FOH F According to the method described in Example 1

3-(4-{[(2-Dimethylamino-ethyl)-(6-

trlfluoromethyl -benzothiazol-2-yl)-amino]-methyl}-2-fluoro-phenyl -4H-;1,2,
wﬂ&%é‘féﬁ'&f’ 15 5-one was obtained from commercially avalré%ﬁy P2006/609302

4-cyano-3-fluorobenzylbromide, N,N dignethylethylenediamine and
2-Chloro-6-trifluoromethyl-benzothiazole. After RP-HPLC the compound
was obtained as its trifluoroacetate salt. C21 H19F4N502S* C2HF302
(481.48+114.02), MS (ESI): 482.2 (M+H'"). 20 Example 28
3-(4<Butyicrdtifiyprnmeindeaaaia soﬂrﬁrd&ﬁ%m%m@ﬁw&r%éwrz phyetml)-4H-
[1,2 9bxaeteyb-5leryl)-4H-[1,2,4]oxadiazol-5-one WO 2007/039176
- PCT/EP2006/009302 91 F_FF/NNO S-kPJ F 0 According to the

FW described in Example 1 3-(2-Fluoro-4-{[(2-methoxy-ethyl)-(6-
Fotr

dmethyl-bgnzothi 2-yl)-amino]-methyl}-phenyl)-4H-[I
2 4]&%3{75%% btained from commercially available
4-cyano-3-Hluorobernzylbromide, 2 5 methoxyethylamine and
2-Chloro-6xtrifluoromethyl-benzothiazole. C20H16F4N403S (468.43), MS

(ESI): 46971 (M+H"). Example 29 3-(2-Fluoro-4-{[(2- piperid

Accg}cﬁﬁg}% Q IHHHQ{%ESHM hepzathiazol-Zyi-am IQiL(éQr[ﬂuorometh\yli\]

4H-[1,2,4]oxadiazol-5-0ne trlfluoroace teF FNN
benzotipzazo -2- yi) am;no] methyl}-2-flucro-phenyl)-4H-[1,2 4]Joxadiazol-5-one was
obtained from 4-Butylaminomethyl-2-fluoro-benzonitrile and 2-Chloro-6-triflucromethyi-

benzothiazole.
C21H18F4N402S (466.46), MS (ESI): 467.0 (M+HM.

Example 25
3-(4-{[Butyi-(6-chloro-benzothiazol-2-yl)-amino]-methyl}-2-fluoro-phenylj-4 H-
[1.2,4loxadiazol-5-one

CE\QJ\E/_Q—‘Q%KO

According to the method described in Example 1 3-(4-{[Butyl-(6-chloro-benzothiazol-2-

yl}-amino}-methyl}-2-fluoro-phenyl-4H-[1,2 4Joxadiazol-5-one was obtained from 4-
Butylaminomethyl-2-fluoro-benzonitrile and 2,6-dichloro-benzothiazole.
C20H18CIFN402S (432.91), MS (ESI): 433.0 (M+H").

Example 26
3-(2-Fluoro-4-{[(2-pyrrolidin-1-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino}-
methyl}-phenyl)-4H-{1,2,4loxadiazol-5-one triflucroacetate
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0 N O F According to the method described in Example 1
3-(2-Fluoro-4-{[(2-piperidin-1-yI-
ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-methyl}-phenyl)-4
Wil P19% B8 %adiazol- 5-one was obtained from commercially &¢i{BBA06/069302
4-cyano-3-fluorobenzylbromide, 1-(2 §p aminoethyl)piperidine and
2-Chloro-6-trifluoromethyl-benzothiazole. After RP-HPLC the compound
was obtained as its trifluoroacetate salt. C24H23F4N502S* C2HF302
(521.54+114.02), MS (ESI): 522.2 (M+H"). Example 30 20
A 3 luoro-4-{[(2-morpholin-4-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl
F)-amina]- methyl}- enylm\%@ [1,2,4]oxadiazol-5-one trifluoroacetate WO
@009302 92 FFNNO O FNF FOH OF
Accordinggo the method "described in Example 1
3-(2-Fluor&-4-{[(2-morphplin-4-yl-
ethyl)-(6-tr®romet othiazol-2-yl)-amino]-methyl}-phenyl)-4H-[1,2
,4]oxadiazol="'5-one was obtained from commercially available

Accér&h‘ﬁ%‘% %@%&Qs&%@eemnw%m@w@yﬁm&r@% amoadm -1-yl-

6-trifluoromethyl-benzothiazole. After RP-HPLC the compound

ethyy{6 SR pemgthvbbenssibitzadeybanminrmathyiniesyies Hif 3 ga4loxadiazol-
5-01l827a8 bbtdthP irdiSddemhehddiy Q\fdﬂéﬂﬂe E‘r%es?’ﬂula%benzylbfomide N-(2-

2-Fluoro-4- 1-m |Id thyl]-(6-trifluoromethyl-benzot
iRy e e A AEREEONGIE. Al RE-HPLC
the tmfiupmdemte obtained as its trifluoroacetate salt.
C23H21F4N5028 * C2HF302 (507.51+114.02), MS (ESI): 508.2 (M+H").

Example 27
3-(4-{[(2-Dimethylamine-ethyl}-(8-triflucromethyl-benzothiazol-2-yl)-amino}-methyl}-2-

fluoro-phenyl)-4H-[1,2 4}oxadiazol-5-one trifluoroacetate
F

?QN P
|
A~ }—Cf”

2 F

8]
i §>(“\0H
F

According to the method described in Example 1 3-(4-{[(2-Dimethylamino-ethy!)-(6-
trifluoromethyl-benzothiazol-2-ylj-amino]-methyl}-2-fluoro-phenyl}-4H-[ 1,2, 4Joxadiazol-
5-one was obtained from commercially available 4-cyano-3-fiucrobenzylbromide, N,N-
dimethylethylenediamine and 2-Chioro-6-triflucromethyl-benzothiazole. After RP-HPLC

the compound was obtained as its iriflucroacetate salt.
C21H19F4N5028* C2HF302 (481.48+114.02), MS (ESI): 482.2 (M+H").

Exampie 28
3-(2-Fluoro4-{[(2-methoxy-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl}-amino}-methyl}-
phenyl)-4H-{1,2,4)oxadiazol-5-one
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FFFNN_-N-OFOIl NFIFOH F According to the method

described in Example 1 3-(2-Fluoro-4-{[[2-(1-methyl- pyrrolid

in-2-yl)-ethyl]-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-methyl}-phenyl)-
WPHIIBPES Aloxadiazol-5-one was obtained from commerciiiy/ BRAaHAe302

4-cyano-3 fluorobenzylbromide, 2-(2-gminoethyl)-1-methylpyrrolidine and

2-Chloro-6- trifluoromethyl-benzothiazole. After RP-HPLC the compound

was obtained as its trifluoroacetate salt. C24H23F4N502S" C2HF302

(521 54+114.02), MS (ESI): 522.2 (M+H4). 20 Example 32

[(2 Pyrrolid

= thyl) (6- ororﬂ I-benzothiazol-2-yl)-amino]-methyl}-2-
trlflu Ayt o yt)=4 ,2,4]oxadiazol-5-one WO 2007/039176
PCT/EP2096/00930; 9§FFFNNO N\N,O FFFO FOH aF-IA

According to the method described in Example 1 3-(2-Fluoro-4-{[(2-methoxy-ethyi)-(6-
trifluoromethyl-benzothiazol-2-yl)-amino}-methyl}-phenyl)-4H-[1,2 4]oxadiazol-5-one
was obtained from commercially available 4-cyano-3-fluorobenzylbromide, 2-
methoxyethylamine and 2-Chloro-6-triflusromethyl-benzothiazole.

C20H16F4N40O3S (468.43), MS (ESI): 469.1 (M+H").

Example 29
3-(2-Fluoro-4-{[(2-piperidin-1-yl-ethyl}-(8-trifluoromethyl-benzothiazol-2-yl)-amino}-
methyl}-phenyl)-4H-[1,2 4]joxadiazol-5-one trifiuoroacetate

F

@&rQa |
Q %OH

According to the method described in Example 1 3-(2-Fiuoro-4-{{(2-piperidin-1-yl-
ethyl)-(6-trifluoromethyl-benzothiazol-2-yl}-amino}-methyi}-phenyl)-4H-[1,2 4joxadiazol-
5-one was obtained from commercially available 4-cyano-3-fluorobenzylbromide, 1-(2-
aminoethylypiperidine and 2-Chloro-8-trifluoromethyi-benzothiazole. After RP-HPLC
the compound was obtained as its trifluoroacetate salt.

C24H23F4N5028* C2HF302 (521.54+114.02), MS (ESI): 522.2 (M+H").

Example 30 .
3-(2-Fluoro-4-{[(2-morpholin-4-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]}-
methyl}-phenyl)-4H-{1,2 4]Joxadiazol-5-one triflucroacetate
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F According to the method described in Example 1
3-(4-{[(2-Pyrrolidin-1-yl-ethyl)-(6- trifl
uoromethyl-benzothiazol-2-yl)-amino]-methyl}-2-trifluoromethyl-phenyl)-4

WO 3P HFE¥adiazol-5-one was obtained from PCT/EP2006/009302
4-Bromomethyl-2-trifluoromethyl 5 begzonitrile,

 N-(2-aminoethyl)pyrrolidine and 2-Chloro-6-trifluoromethyl-benzothiazole.

After RP-HPLC the compound was obtained as its trifluoroacetate salt.

. C24H21 F6N502S * C2HF302 (557.52+114.02), MS (ESI): 558.0 (M+H*).

= ple 33 10

F 3 -Dimeth A INO- )-(6-trifluoromethyl-benzothiazol-2-yl)-amino]
-met el -@ ethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one
trifluoroacetate F FN-ff NO FFFO NF-T-10 F According to the

method déscribed in Exdmple 1 3-(4-{[(2-Dimethylamino-ethyl)-(6-
trifluorom rhy bench fazek2-yi)-amino]-methyl}-2-trifluoromethyl-phenyl)-
4H- 15 [1,2/4joxadiazoi-5-one was obtained from

t f rike,n_ |
o BRIET AU BRI Forete movtoln+
etmﬁb@zﬁﬂﬁLﬁ@@em&bﬁwﬂb@@@h%%%mﬁﬂdmﬁ%bwﬁ@whéhtsﬁ 2 4joxadiazol-

5-ohE WRKARRRIALR $Aln EAREPEIBNPAPSaHI MG 3 idB bkh2dbiride, N-(2-
ESI?{ 532.1 ﬂvuw ). 20 Example 34

amigoeiyiymam BWW)Z@WFH%%FH@HWW%%%W%%%rﬁﬁ?h%%”mc
the YhrApdifidoka etitsiideay itd Wikt <Hexadiazalt5-one WO 2007/039176

CZ&DI-E]I_EP!\%%)?@%%QES%% E')23.51+1 14.02), MS (ESI): 524.2 (M+H").

Example 31
3-(2-Fluoro-4-{[{2-(1-methyl-pyrrolidin-2-yl}-ethyi}-(6-trifluoromethyl-benzothiazol-2-yi)-

amino}-methyl}-phenyl)-4H-{1,2 4loxadiazol-5-one triflucroacetate
E

F N N._°
% N\(
$ N
N N
F
Py e}

N F

F>(1LOH

F

According to the method described in Example 1 3-(2-Fluoro-4-{[[2-(1-methyl-
pyrrolidin-2-yl}-ethyl]-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-methyi}-phenyl)-4H-
[1,2,4]oxadiazol-5-one was obtained from commercially available 4-cyano-3-
fluorcbenzylbromide, 2-(2-aminoethyl)-1-methylpyrrolidine and 2-Chioro-6-
triftuoromethyl-benzothiazole. After RP-HPLC the compound was obtained as its
trifluoroacetate salt.

C24H23F4N5028* C2HF302 (521.544114.02), MS (ESI): 522.2 (M+H").

Example 32
3-(4-{[(2-Pyrroiidin-1-yl-ethyl)-(6-trifluoromethyi-benzothiazol-2-yl)}-amino}-methyl}-2-
triflucromethyl-phenyl)-4H-[1,2 4Joxadiazol-5-one
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FINNNO FSN/\N--O F FF 0 According to the method described in
Example 1 3-(4-{[(2-Methoxy-ethyl)-(6- trifl uoromethyl-benzoth

azol-2- gam i noJ-methyl}-2-trifluoromethyl-phenyl)-4 H-
vf?i(}ﬂ] dfhzol-5-one was obtained from 4-Bromomethyl-2 X602

5 benzonitrile, 2-methoxyethylamine aygl
2-Chloro-6-trifluoromethyl-benzothiazole. C21 H16F6N403S (518.44), MS
(ESI): 519.2 (M+H). Example 35 3-(4-([(2-P
- iperidin-1-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino]-methyl}-2-
F luoromethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one trifluoroacetate F F
F'N S-k, N N;OF OI—HJ‘?.@ Il F F 0 According to the method described
in Exam - ayidin-1-yl-ethyl)-(6-
trlfluorome{hyl -ben. iazol-2-yl)-amino]-methyl}-2-trifluoromethyl-phenyl)-
4 H- [1,2,4}oxadiazbl-5-ohe was obtained from
4-Bromom th -2- trlflf ormethyl 15 benzonitrile,
1-(2-aminoethyl)piperidine and 2-Chloro-5- trifluoromethyl -benzothiazole.

AcchHitnRid-tHBathecesyauad Was-ebiaiaef asis; lwms‘cﬁmtﬁkj@&h -(6-
C25H2 502% C2HF302 (571. 55+114 02) M
trrf!@xgm%%yg othiazol-2-yl)-amino}-methyl}-2- tnﬂuommethyt phenyi)-4H-

[1 2341dxﬁ(ﬂamwmwayleeﬂame@ﬂnfmanemeﬂwhbmzauwamramatﬁwln0]-

ben L@%ﬁ(’:\]t{ éwie%\gf} %%n %ﬁ% %Ega‘gjorome‘thyf benzothiazole.

Aﬁer RF’ HPLC the compound was obtained as its triflucroacetate sait.
C24H21F6N502S * C2HF302 (557.52+114.02), MS (ESI): 558.0 (M+H").

Example 33
3-(4-{[(2-Dimethylamino-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl)-amino}-methyl}-2-
triflucromethyl-phenyl}-4H-[1,2 4]joxadiazol-5-one ftriflucroacetate

¢}
N
A O~
N N0
FF
Ne——
/

¢
According to the method described in Example 1 3-(4-{{(2-Dimethylamino-ethy)-(6-
trifluoromethyl-benzothiazol-2-yl)-amino}-methyl}-2-trifluoromethyl-phenyl)-4 H-
[1,2,4]oxadiazol-5-one was obtained from 4-Bromomethyl-2-trifluoromethyl-
benzonitrile, N,N-dimethylethylenediamine and 2-Chloro-6-trifluoromethyl-
benzothiazole. After RP-HPLC the compound was obtained as its trifluoroacetate salt.
C22H19F6N5025* C2HF302 (531.48+114.02), MS (ESI): 532.1 (M+H").

Example 34
3-(4-{[(2-Methoxy-ethyi)-(6-triflucromethyl-benzothiazol-2-yl)-amino]-methyl}-2-
frifluoromethyi-phenyl)-4H-[1,2 4loxadiazol-5-one
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95 FF4_ FNN~O ~101ly S'\N-O FXOHF F F F O According to the
method described in Example 1 3-(4-{[(2-Morpholin-4-yl-ethyl)-(6-
trifluoromethyl-benzothiazol-2-yl)-ami )
Wr?o"']i]lgt?é[)t;ﬁ"y}Ihjé2-trif|uoromethyl-phenyl)-4 H- [1,2,4]oxadiazol-5[igﬁf§wg‘§"’ 009302
obtained from 4-Bromomethyl-2-trifluggpmethyl 5 benzonitrile,
N-(2-aminoethyl)morpholine and 2-Chloro-6-trifluoromethyl-benzothiazole.
After RP-HPLC the compound was obtained as its trifluoroacetate salt.
. C24H21 FEN503S * C2HF302 (573.52+114.02), MS (ESI): 574.2 (M+H").
F ple 37 10
F 3 -(1-Met yrrofidigR2-yl)-ethyl]-(6-trifluoromethyl-benzothiazol-2-
yI)-amTﬁsk e -Tri omethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one
trifluoroacetate F N\ N O F_ OH FF F F N According to the method
described in Examplé | 3-(4-{[[2-(1-Methyl-pyrrolidin-2-yi)-
ethyl]-(6-tn"ﬁuoromethyl-benzothiazol-2-y|
-amingl- [}-2-trifluor t -5 j -D-pne
Ao R om0

trifluprEmetiioeenythiazet Ry rongiokraaindiShidfoe ereibibmbenl-4H-
[1,z,ﬁi&@&?é%@@-oﬁg%ﬁ%ﬁ&h@d%ﬁpmB%%Mé&@bi@mﬁmmém I-

trifluoroacetate salt. C25H23F6N502S * C2HF302°(571.55+114.02), MS
benzexjiriie;2-methorrstpyarie fon b #niBlaimprddfverepripdrea eUBIERRS
C211PPsRRTAS EBanae RS (ESD: 519.2 (M+H").

Example 35
3-(4-{[(2-Piperidin-1-yl-ethyl)-(8-trifluoromethyl-benzothiazol-2-yl)-amino}-methyl}-2-
trifluoromethyl-phenyl}-4H-[1,2 4joxadiazol-5-one trifluoroacetate

F

F
» < }\N 1.0 o

E

S&N \N’\{f ﬁ)L o
. 2 i I
FF
O

According to the method described in Example 1 3-(4-{{(2-Piperidin-1-yl-ethyl)-(6-
trifluoromethyl-benzothiazol-2-yl)-amino}-methyi}-2-trifluoromethyl-phenyl)-4H-
[1,2,4loxadiazol-5-one was obtained from 4-Bromomethyl-2-trifluoromethyl-
benzonitrile, 1-(2-aminoethyl)piperidine and 2-Chioro-6-triflucromethyi-benzothiazole.
After RP-HPLC the compound was obtained as its trifluoroacetate salt.
C25H23F6N502S * C2HF302 (571.55+114.02), MS (ESI): 572.2 (M+H™).

Example 36
3-{4-{[(2-Morpholin-4-yl-ethyl)-(6-trifluoromethyl-benzothiazol-2-yl}-amino}-methyl}-2-
trifluoromethyl-phenyl)-4H-[1,2 4loxadiazol-5-one frifluoroacetate
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3-[4-({Butyl-[4-(4-methoxy-phenyl)-thiazo |-2-yl]-am '
ino}-methyl)-phenyl]-4H- [1,2,4]oxad iaz0)-5-one WO 2007/039176
PCTIEP2006/009302 96 0 O “h. DMF, Bra'-~// | MW 100C \>-NH2 S
WEAHIREN H O /\ NH20H, NEt3 SN/\NH 17 S N H-GHTAP2006/009302
phenylchloroformate, pynoine 2. DBUgdIcCN NCO NW /-\ N,O
4-{[4-(4-Methoxy-phenyl)-thiazol-2-ylamino]-methyl}-benzonitrile - 0 DMF,
8r/1 MW 100-C N ~-NH, S\ \N H55.0¢g
4-(4-Methoxyphenyl)-1,3-thiazol-2-amine, 4.29 g
Flﬁ@n;omethyl-benzonitrile and 6.0 ml N,N.Diisopropylethylamine were

S J‘fd in 20 dim@m%;ﬁormamide: The
s S F

L F

N—> FF

s

According to the method described in Example 1 3-{(4-{[(2-Morpholin-4-yl-ethyl)-(6-
trifluoromethyl-benzothiazol-2-y!)-amino]-methyl}-2-trifluoromethyl-phenyl)-4 H-
[1,2.4]oxadiazol-5-one was obtained from 4-Bromomethyl-2-trifluoromethyl-
benzonitrile, N-(Z-aminoethyl)morpholine and 2-Chioro-8-trifluoromethyl-benzothiazole.
After RP-HPLC the compound was obtained as its trifluorcacetate salt.
C24H21FBN503S * C2HF302 (573.52+114.02), MS (ESI): 574.2 (M+H").

Example 37
3-(4-{[[2-(1-Methyl-pyrrolidin-2-yl)-ethyl}-(6-triflucromethyl-benzothiazol-2-yl}-amino}-
methyl}-2-trifluoromethyl-phenyl}-4H-[1,2,4]Joxadiazol-5-one triflucroacetate

F

F g

0
F /ﬁl\ N\( o

S N4 F
N N £ oH
F F
s FE
N

According to the method described in Example 1 3-(4-{[[2-(1-Methyl-pyrrolidin-2-yl)-
ethyl}-(6-trifluoromethyl-benzothiazol-2-ylj-amino}-methyl}-2-trifluoromethyl-phenyi}-4 H-
[1.2,4]oxadiazol-5-one was obtained from 4-Bromomethyi-2-triflucromethyl-
benzonitrile, 2-(2-aminoethyl}-1-methylpyrrolidine and 2-Chioro-6-trifluoromethyl-
benzothiazole. After RP-HPLC the compound was obtained as its trifluoroacetate salt,
C25H23FBN502S * C2HF302 (571.55+114.02), MS (ESI): 572.2 (M+H").

The following examples were prepared according to process D

Example 38
3-{4-({Butyl-[4-(4-methoxy-phenyl)-thiazol-2-yl}-amino}-methyl)-phenylj-4H-
[1,2,4]oxadiazol-5-one



10

15

reaction mixture was stirred under microwave irradiation at 100C for thirty
minutes. The cooled reaction mixture was diluted by the addition of 100

I I ate and washed 50 ml saturated NaHCOS3 solution and the

» rizes 92?\%?!\%9804. The solvent was 10 removed in vacuo and tHa 2006/009302

resulting residue was purified by chro@@atography on silica gel with the
eluent petroleum ether: ethyl acetate = 3 : 2 to obtain 2.41 g 4-{[4-(4-
Methoxy-phenyl)-thiazol-2-yla m i no]-methyl}-benzon itrile. C18H15N30S
(321.40), MS (ESI): 322.1 (M+H"), Rf(n-heptane : ethyl acetate = 1:1) _
0.29. 15 WQ 2007/039176 PCT/EP2006£009302 97

Br 4‘- utyI-[4i{ thoxy-p hey\fﬁ)amggigol -am i no}-methyl)-benzonitrile

40 rN\NaH, HO\1.04 T
4-{[4-(4-Methoxy-p eﬁyl)‘tthiazol-Z-ylamino | thyl}-benzonitrilewas
_dissolved in 150 mi éimethylformamide. 1 i ride (24% in

< mineral oil) were added 5 and the reaction mixture stirred at Poom
emperature for thirty minutes. Then 0.43 ml 1- lodobutane were added
gnd the reaction mixture stirred at temperature for two hours. Then
0@ ml ethylacetate were added a e mixture was washed three times
NOHIT @P @ ml WatEt Hfid then giried over MgSO4,, The solvents
were femoved in Vacuo to obtain 1.2 N
4-({B%|-[4-(4-methoxy-pheny|)-thiazo|-2<}</|]-amino}-me’iﬁ‘fff)- 10

benzonitrile. C22H23N30S (377.51), MSAESI): 378.2 (M+H+)
3-[4-({Butyl-[4-(4-me y-phenyl)-th
N =vAe EVRVIIE-TpalTeTel Sap [)-phenyl]-4H- [1,2,4]oxadiazol-5-one O N H o 10

Z.Ps}, MeCN
7N ﬁ Q
{ < > :
S’K ) \Of
N N

i

4-{l4-(4-Methoxy-phenyl)-thiazol-2-ylamino}-methyl}-benzonitrie -

(53 /\N)\,DMF,
Br A mw so0°C
< > ™ F N e
N | S\}—NH2 / |N
A O
3
H

5.0 g 4-(4-Methoxyphenyl}-1,3-thiazol-2-amine, 4.29 g 4-bromomethyl-benzonitrile and

i
0

6.0 ml N,N.Diisopropylethylamine were suspended in 20 mi dimethylformamide. The
reaction mixture was sfirred under microwave irradiation at 100°C for thirty minutes.
The cooled reaction mixture was diluted by the addition of 100 ml ethylacetate and
washed 50 m! saturated NaHCO3 solution and the dried over MgS04. The solvent was
removed in vacuc and the resulting residue was purified by chromatography on silica
gel with the eluent petroleum ether: ethyl acetate = 3 : 2 to obtain 2.41 g 4-{[4-(4-
Methoxy-phenyl)-thiazol-2-ylamino}-methyli}-benzonitrile.

C18H15N30S (321.40), MS (ESI): 322.1 (M+H"), Rf(n-heptane : ethyl acetate = 1:1) =
0.29.



According to the method described in Example 1
3-[4-({Butyl-[4-(4-methoxy-phenyl)-
thiazol-2- |7] amino}-methyl)-phenyl]-4H-[1,2,4]oxadiazol-5-one was
VheaiRey ¥(§m 4- ({Butyl-[4-(4-methoxy-phenyl)-th PCT/EP2006/009302
iazol-2-yl]-amino}-methyl)-benzonitrilgy;C23H24N403S (436.54), MS (ESI):
437.4 (M+H4). 20 WO 2007/039176 PCT/EP2006/009302 98 Example
39 3-(4-{[[4-(4-C h lord-phenyl)-thiazol-2-yl]-(3-meth
oxy-propyl)-amino]-methyl}-2-fluoro- phenyl)-4H-[1,2,4]Joxad iazol-5-one
-(BA e e ieoheoateseh e W Eservaand 3
3-(4-{[[4-(4-Chloro-phenyl)- _
4 thiazol-2-yi]-(3-methoxy- prop‘ -amino]-methyl}-2-fluoro-phenyl)-4H-[1,2,4]
xadiazol-5- one was obtaingd from 2-amino-4-(4-chlorophenyl)thiazole,
4-cyano-3 fluoraienzythromidé and 1-bromo-3-methoxypropane .

2HZOC®403@(4W 95), §1\ESI) @ (M+H"). 10 Example 40
R N

loro*phenyl)- thiazol-2- -yi]-(2-methoxyethyl)-amino]-methyl}-2-fl uoro-
phenyl)-4H-[1,2,4]oxadiazol-5-one ckF N N O N,O O 1 15 According to

the method described in Example 1 and 38 3-(4-{[[4-(4-Chloro-phenyl)-
1.0 g 4-{[4-(4-Methoxy-phenyl)-thiazol-2-ylaminol}-methyl}-benzonitrile was dissolved in

150 ml dimethyiformamide. 150 mg sodium hydride {(24% in mineral oil) were added
5  and the reaction mixture stirred at room temperature for thirty minutes. Then 0.43 mi 1-
lodobutane were added and the reaction mixture stirred at room temperature for fwo
hours. Then 100 mi ethylacetate were added and the mixture was washed three times
with portions of 50 ml water and then dried over MgS04. The solvents were removed
in vacuo to obtain 1.2 g 4-({Butyl-{4-(4-methoxy-phenyi)-thiazol-2-yl]-amino}-methyl)-
10  benzonitrile.
C22H23N30S (377.51), MS (ESI): 378.2 (M+H"™).
3-[4-({Butyl-[4-(4-methoxy-phenyl}-thiazol-2-yl}-amino}-methyl)-phenyl}-4H-
[1.2 4}joxadiazol-5-one

0

H
N

’K/—Q*-{\N

15
According to the method described in Example 1 3-{4-({Butyl-[4-(4d-methoxy-phenyl)-
thiazol-2-yl]-amino}-methyl)-phenyll-4H-[1,2 4Joxadiazol-5-one was obtained from 4-
{{Butyl-{4-(4-methoxy-phenyl)-thiazol-2-yl}-amino}-methyl)-benzonitrile.
C23H24N403S (436.54), MS (ESI): 437.4 (M+H™).

20
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thiazol-2-yl]-(2-methoxy-ethyl)-amino]-methyl}-2-fluoro-phenyl)-4H-[1,2,4]o
xadiazol-5- one was obtained from 2-amino-4-(4-chlorophenyl)thiazole,

Wi SY@Ry3sfluorobenzylbromide and 2-bromoethylmethylether. - no0e vao302
C21H18CIFN403S (460.92), MS (ESI): 461.0 (M+H+). 20 WO

2007/039176 PCT/EP2006/009302 $8 Example 41 3-[4-({[4-(4-Chloro-p
henyl)-th iazol-2-yl]-[2-(2-methoxy-ethoxy)-ethyl]-a mino}-methyl)-2-
fluoro-phenyl]-4H-[1,2,4]oxadiazol-5-one Ci F N ~O 5 According to the
Exarﬁ%ﬁ lg described in Example 1 and 38 3-[4-({[4-(4-Chloro-phenyl)-
1azol-2-yl]-[2-(2-methoxy-ethoxy)-ethyl]-am i no}-methyl)-2-fl u o
3- (4fﬁ£®héf@nlar¢+p{myb)}@xiaamz%wﬁ theethospipinp framnol-methyl}-2-fluoro-

phe@yﬁmﬁ‘?‘i (#rsienaphesyiishiazole, 4- cyano-3-fluorobenzylbromide and
bromo-2 ZImethoxyethoxy)ethane C23H22CIFN404S (504.97), MS

(ESI). 505.1 (M+H"). 10 100 Claims 5 1. Compounds of the formulai N
NR1H UNd RF210 formulal wherein

F

2 5\{0
AN N\
-

N

&}

[

According to the mathod described in Example 1 and 38 3-(4-{[[4-(4-Chiocro-phenyl)-
thiazol-2-y{}-(3-methoxy-propyl}-amino}-methyi}-2-fluoro-phenyl}-4H-[1,2 4]oxadiazol-5-
one was obtained from 2-amino-4-{4-chlorophenylithiazole, 4-cyano-3-
fluorobenzylbromide and 1-bromo-3-methoxypropane .

C22H20CIFN4Q3S (474.95), MS (ESI): 475.0 (M+H").

Exampie 40
3-(4-{{[4-(4-Chloro-phenyl)-thiazol-2-yl]-(2-methoxy-ethyl)-amino]-methyl}-2-fluoro-
phenyl}-4H-[1,2 4]Joxadiazol-5-one

cl

F
/N N®
| ~¢
SJ\N v

NG

o
i

According to the method described in Example 1 and 38 3-(4-{[[4-(4-Chloro-phenyl)-
thiazol-2-yl}-{2-methoxy-ethyl)-amino}-methyl}-2-fluoro-phenyl)-4H-[ 1,2 4]Joxadiazol-5-
one was obtained from 2-amino-4-(4-chlorophenylthiazole, 4-cyano-3-
fluorobenzylbromide and 2-bromoethylmethylether.

CZ1H18CIFN4Q3S (460.92), MS (ESI): 461.0 (M+H").
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Rl is H, F, CI, (C1-C4) alkyl which is unsubstituted or mono-, di- or 15
trisubstituted by F; R2,R3,R4 are H; X -CH2-, -CH2-CH2-; 20 U isSorO;
' -C4) alkyl, (C1-C4) alkylene-O-(C1-C4) alkyl, (C1-

“ﬁ%ﬁe’]&%%o% CH2-phenyl, (C1-C4) alkylene-(C5-C6) heteroc3%(@)/:55Ill%;'l(,)6/0093@2
wherein alkyl and 25 alkylene can be@fh.onosubstituted by N((CI-C4)
alkyl)-(C1-C4) alkyl and wherein heterocycloalkyl is unsubstituted or
monosubstituted by (C1-C4) alkyl or CO-(C1-C4) alkyl; R6 (C6-C14) aryl,

Exalzvﬂgh "is unsubstituted or ronosubstituted by F, CI, Br, CF3, 30 and
-64) alkyl; 101 R7 is H; or R6 and R7 together with the oxazole or
3-[4+H{{dzE iy depheaietidetub ofd-[i- & beatuxazelh oing - ethidhamino}-methyl)-2-

n titused.Qr. i-.OF trisubstituted by F, Cl, Br, CF3, (C1-C4) alkyl
f?o%ﬂ%H%&%ﬁfiﬁ@@ﬁ%‘%@%B&%% ylene-H; in all its stereoisomeric

forms, enantiomeric forms and mixtures in any ratio, and its
hysiologically acceptable salts and tautomeric forms. 10 2. Compounds
of the formula | as claimed in claim 1, wherein Xis -CH2-CH2-; 15 U is S;

’RE is phe@?o%ﬁsfa%stituted by Cl or methoxy; R6 and R7 together with

the exazole-dr thiazole ring denote benzothiazole 20 substituted by CF3.

3. Cgmpounds of the formula | as claimed in claim 1, wherein X is -CHZ-;

25 Ujgs S;

0

According to the method described in Example 1 and 38 3-[4-({[4-(4-Chloro-phenyl)-
thiazol-2-yl]-[2-(2-methoxy-ethoxy)-ethyll-aminc}-methyl)-2-fluoro-phenyl]-4 H-
1,2 4loxadiazol-5-one was obtained from 2-amino-4-(4-chiorophenylithiazole, 4-
cyano-3-flucrobenzylbromide and 1-bromo-2-(2-methoxyethoxy)ethane.
C23H22CIFN404S (504.97), MS (ESI): 505.1 (M+H").
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15

Claih@®

R6 and R7 together with the oxazole or thiazole ring denote benzothiazole

- substituted by CF3. 30 4. Compounds of the formula | as claimed in

claims 1 to 3, wherein R1is H, F, Gh3 or CF3. 102 5. Compounds of the
formula | as claimed in claims 1 to 3, wherein R1is F, CH3 or CF3. 5 6.
Compounds of the formula | as claimed in claims 1 to 3, wherein R6 and
R7 together with the thiazole ring denote 6-tdfluoromethyl-benzothiazole.
10 7. A pharmaceutical comprising one or more compounds of the formula
s claimed in one or more of claims 1 to 6. 5. A pharmaceutical
comprising one or more compounds of the formula | as claimed in one or
more of claims 1 to 6 and one or more active substances which 15 have
favg %&{E%%?ﬂl{é %%Jﬂggl c disturbances or disorders frequently
assomated therewith armaceutlcal comprising one or more
compounds of the formula | as claimed in one or more of claims 1 to 6
and one or antidiabetics. 20 10. A pharmaceutical comprising one or
é’compgunds ofj@e forngeda | claimed in one or more of claims 1 to
R more lipid moulator \11. Campounds of the formula | as
d in oRe or mor alms 1 tb-f fardse 25 for the treatment and/or
j {y acig metabolism and glucose utilization
f the fo\ny@ | as claimed in one or more of
claims 1 to 6 for use forthé treatmdMt and/or prevention of disorders in
which insulin resistange is 3@xpvolved. 13. Compounds of the formula | as
claimed in one or more of claims | to 6 for use for the treatment and/or
prevention of diabetes mellitus including the prevention of the squelae

disorders. 12. ompo

formagspciated therewith.
whersin
R is H, F, Cl, (C1-C4) alkyl which is unsubstituted or mono-, di- or

RE&

trisubstituted by F:

RZ,R3.R4 areH;

~CH2-, -CH2-CH2-,

is 8 or(Q;

is (C1-C4) alkyl, (C1-C4) alkylene-0-(C1-C4) alkyl, (C1-C4) alkyiane-O-
CH2-phenyl, (C1-C4) alkylene-(C5-C8) heterocycloalkyl, wherain alkyl and
alkylene can be monosubstituted by N((C1-C4) alky)-(C1-C4) alkyl and
wherein heterocycloalkyl is unsubstituted or monosubstituted by (C1-C4)
alkyl or CO-(C1-C4) alkyl;

(C6-G14) aryl, which is unsubstituted or monosubstituted by F, CI, Br, CF3,
and {C1-C4) alky!;
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25

30

103 14. Compounds of the formula | as claimed in one or more of claims
1to 6 for use for the treatment and/or prevention of dyslipidemias and
their squelae. 5 15. Compounds of the formula | as claimed in one or more
of claims 1 to 6 for use for the treatment and/or prevention of conditions
which may be associated with the metabolic syndrome. 16. Compounds
of the formula | as claimed in one or more of claims 1 to 6 for use 10 for

R7 the tréaatmeint and/or prevention of demyelinating and other
neurodegenerative disorders of the central and peripheral nervous
system. 17. Compounds as claimed in one or more of claims 1 to 6 in

RS ayshibiriagethevithitit theastamdsfionttiéa s ingdmpoand fenteetse the
treatmentof di f fakty: ac lism and glucqse utiljzatio
disorders. Bl%g%?)ércii{g U?ivé{ S% gs;%%%nuge%@%&% %r%Pr?g ) ’oqq'i:f:’ari g @?é{%'aﬁ%cpby
combinatibPvi dt (fehbrikvlranst Gélitettatpenra-(60:66 fatkylene-H;

treatment of disorders in which insulin resistance is involved. 20 19. A

- auulggc SS fzﬁrsdpre%ar]in a pharmaceutical comprising one or more of the
c n'?ﬁ%[?r? RIS ﬂ%&iﬁ%ﬂ@BW&é%?‘%ﬁ%@W@%ﬁiememarm its

physoicigigahe aactiviaicernspits addviiarpbasmaesitically suitable carrier and
bringing this mixture into a form suitable for administration. 25

2. Compounds of the formula | as claimed in claim 1, wherein

X ts -CH2-CH2-;

U IS 3;

R& is phenyl monosubstituted by Cl or methoxy;

R& and RY together with the oxazole or thiazole ring denote benzothiazole

substituted by CF3.
3. Compounds of the formula | as claimed in claim 1, wherein
X is -CH2-
U | is S;

R6 and R7 together with the oxazole or thiazole ring denote benzothizzole
substituted by CF3.

4, Cormpounds of the formula | as claimed in claims 1 to 3, wherein

RY  isH, F, CH3 or CF3.
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5. Compounds of the formula | as claimed in claims 1 fo 3, wherein

R1 isF, CH3 or CF3.

B. Compounds of the formula I as claimed in claims 1 to 3, wherein

RE and R7 together with the thiazole ring denote 6-tifluoromethyl-benzothiazole.

7. A pharmaceutical comprising one or mora compounds of the formula | as
claimed in one or more of claims 1 10 6.

8. A pharmaceutical comprising ane or more compounds of the formula | as
claimed in one or more of claims 1 to 6 and one or more active substances which
have favorable effects on metabolic disturbances or disorders frequently associated
therewith.

9. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 6 and one or more antidiabetics.

10. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 6 and one ar more lipid modulators.

11, Compounds of the formuta | as claimed in one or more of claims 1 to 6 for use
for the treatment and/or prevention of disorders of fatty acid metabolism and glucose
utilization disorders.

12.  Compounds of the formula ) as claimed in one or more of claims 1 o 6 for use
for the treatment and/or prevention of disorders in which insulin resisiance is
involved.

13.  Compounds of the formula [ as claimed in one or more of claims 1 o 6 for use
for the treatment and/or prevention of diabetes melitus includ ing the prevention of
the squelae associated therawith,
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14.  Compounds of the formula | as claimed in one or more of claims 1 {o & for use
for the freatment and/or prevention of dyslipidemias and their squelae.

15, Compounds of the formula | as claimed in one ar more of claims 1 to 6 for use
for the treatment and/or prevention of conditions which may be associated with the
metabolic syndrome.

16.  Compounds of the formula | as claimed in one or more of claims 1 to 6 for use
for the treatment and/or prevention of demyelinating and other neurodegenerative
disorders of the central and peripheral nervous system.

17.  Compounds as claimed in one or more of claims 1 o 6 in combination with at
least one further active compound for use for the treatment of disorders of fatty acid
metabolism and glucose utilization disorders.

18.  Compounds as claimed in ong or more of claims 1 to 6 in combination with at
least one further active compound for use for the treatment of disorders in which

insulin resistancs is involved.

19. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of clalms 1 to 8, which comprises miﬁcéng the
active compound with a pharmaceutically suitable carrier and bringing this mixture
into a form suitable for administration,



