1 Description Phenyl-1,2,4-oxadiazolone derivatives , processes for their
preparation and their use as pharmaceuticals The invention relates to
oxadiazolones and to their physiologically acceptable salts and
physiologically functional derivatives showing PPARdelta agonist activity.
PPARdelta agonists have been desctibed in the prior art (e.g. WO
01/00603, WO 02/092590, W020041080943, W02005/054213 and
W02005/097786). Compounds comprising an oxadiazolone feature as
Descrin%b{;tors of factor Xa were disclosed in DE 101 12 768 Al, oral
Fﬁ/poglycemic agents in WO 96/13264. From WO 97/40017 compounds
having a phenyl group linked to heterocycles are known as modulators of

Phenﬂl?'g%-'géa @d?@ﬁé%‘?%%lé@,rﬁﬁf?géEHQQ f&?i‘cﬁeﬁméﬁs PoHEHVANY Shettuse

inhibitors of squalene synthase and protein farnesylfransferase are

as phgBsaaBEECAIAN096/34851. The invention was based.on the object of
providing compounds which permit therapeutically utilizable modulation of
lipid andlor carbohydrate metabolism and are thus suitable for the

The inyelienicraiRg/ O trestitralPBeaigREE IR AEIpiROICaIN RGeS PIARIE Salts and

physiGpEaselainsinaatdR giiase serRlaerthestaApiRRE BafRage of the
invention is to treat demyeiinating and other neurodegenerative disorders
of the central and peripheral nervous systems. A series of compounds

PPARakIth agod islateahg iaeﬂu_ityetsfzﬁ%ld Wp@nwde@ I\ G.1/0b8C3, WO

C2 0 S 1 S OB BB Bl Gompouncs
compgsingaoroyatiegalopereiigrerethiandpéuit ot éamtsoukal svéee Sistiosay in 8= 101
12 ?6‘%?5‘%83%%%&%8‘@8@%&‘1HW%?ﬁ‘é@@.f?F@H'W@éﬂa’ﬂoW R8
compounds having a phenyl group linked to heterocycles are known as modulators of
molecuies with phosphotyrosine recognition units. Benzene derivatives as inhibitors of
sgualene synthase and protein farnesyliransferase are described in W0O96/34851,

The invention was based on the object of providing compounds which permit
therapeutically ufilizabie modulation of lipid and/or carbohydrate metaboiism and are
thus suitable for the prevention and/or treatment of diseases such as fype 2 diabetes
and atheroscierosis and the diverse sequelae thereof. Ancther purpose of the
invention is to treat demyeilinating and other neurodegenerative disorders of the centrai

and peripheral nervous systems.

A series of compounds which modulate the activity of PPA receptors has been found.
The compounds are suitable in particular for activating PPARdeita or PPARdelta and
PPARaipha, howaver it is possible that the relative activation varies depending on the
specific compounds.
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VR4 R1HZOO X\0OR70 R3R2 formulalwherein Bis C(R4) or N;
R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkyiene-O-(C0-C4) alkyiene-H,
(C3- C7) cycioalkyl, wherein alkyl and alkyiene are unsubstituted or mono,
di- or trisubstitued by F; R2 is H; R3 is H or halogen; R4 is H; Ib R2 and
R3 together with the C-atoms to which they are bonded form a (C6) aryl-
or a (C5-C6) heteroaryl ring; X is 0, O-CH2; one of U and V is N the other
is Sor0; Wisabond, (Cl—C5)1§kerne; Y is a bond, 0, N(R6); R5 is H,
(C1-C8) alkyl, (CO-C4) alkylene-(C6-C14) aryl; R6 is H, (C1-C8) alkyl; R5
d_R6 together with the nitrogen atom to which they are bonded (Y =
%&%W?B’Fgm a (C3-C9)-heterocycloalkyl, which is unsubstituted or
monosubstituted by CF3; Z is a bond, (C1-C4) alkylene, (C2-C4)
alkeriensi s (GICR sl 0Ru s YGARlky or a
(C5-C12) heteroaryl ring; R7 is H, (C1-C8) alkyl, (C0-C4)
alkylene-O-(C0-C4) alkylene-H, S(0)2CF3, (C6-C12) aryl, wherein alkyl
and alkylene are unsghstituted or mono-, di- or trisubstituted by F and
aryl is unsubstituted‘or mono-, di- or trisubstituted by halogen;
v; .
N

\ |
— N"O
R3 R2

formuia |

wherein

B is C{(R4)yor N;

R1 is H, halogen, (C1-C8) alky!, (C0-C4) alkyiene-O-(C0-C4) alkyiene-H, (C3-
C7) cycioalkyl, wherein alkyt and alkylene are unsubstituted or mono, di-
or trisubstitued by F;

R2 is H;

R3 is M or halogen;

R4



R8is H; R9 is H, (C1-C6) alkyl, (C0-C6) alkylene-(C6-C14) aryl(C0-C6)
alkylene-(C5- C15) heteroaryl, wherein alkyl and alkylene are
unsubstituted or mono-, di 1c or trisubstituted by F and aryl is
unsubstituted or mono-, di- or trisubstituted by halogen; R10is H. Ina
second aspect, there is provide&% pharmaceutical comprising one or
more compounds of the formula | as disclosed above. In a third aspect,

R antIS {BqUAKHSHA BRATAEHLIE\GRIBRIRIRD SO0 AATPONEFSAL or =

e formula | as disclosed above and one or more active substances
which heeGavdralsecam abn metabolic disturbances or disorders
frequently associated therewith. In a fourth aspect, there is provided a
pharmaceutical comprising one or more compounds of the formula | as
disclsseld @bevE2and one or more antidiabetics. In a fifth aspect, there is
provided a pharmaceutical comprising one or more compounds of the
formula | as disclosed above and one or more lipid modulators. In a sixth

one ofshatd hésdNda@iRidcsRptinds of the formula | as disclosed above

W

R5

RE

for use for the treatment and/or prevention of disorders of fatty acid
metabolism and glucose utilization disorders. In a seventh aspect, there
is prévidéWe8nifoukds afeA@®rmula | as disclosed above for use for the
treatment and/or prevention of disorders in which insulin resistance is
involved. Id In an. eighth aspect, there is provided compounds of the
formifieel RengistloS¥it8ibove for use for the treatment and/or prevention
of diabetes mellitus including the prevention of the squelae associated
therewith. In a ninth aspect, there is provided compounds of the formula |
as di&fﬁsé@Wa&‘?\)ea]fdrﬁu@%%é’%ﬁﬁ%h@&n@kﬁ)pﬁéﬁéntion of
dysiipidemias and their squelae. In a tenth aspect, there is provided
compounds of the formula | as disclosed above for use for the treatment
and/d$ ptelrehtiefi)dkBnditions which may be associated

R5 and R8 together with the nitrogen atom to which they are bonded (Y = N(R8)) form

R7

R8

RS

a {C3-C8)-heterocycioaikyl, which is unsubstituted or monosubstituted by
CFS;

is a bond, (C1-C4} alkylene, (C2-C4) alkenylene;

is {C3-C8) cycloalkyl, (C5-C6) heterocycloalkyl or a {C5-C12) heteroaryl ring;
is H, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, S(Q)2CF3,
(C6-C12) aryl, wherein alkyl and alkylene are unsubstituted or mono-, di- or
trisubstituted by F and aryl is unsubstituted or mono-, di- or trisubstituted by
halogen;

isH;.

is H, (C1-C8) alkyl, (C0-C8) alkylens-(C6-C14) arvl{C0-C8) alkylene-(C5-

C15) hetercaryl, wherein alkyl and alkyiene are unsubstituted or mono-, di-



R10

with the metabolic syndrome. In an eleventh aspect, there is provided
compounds of the formula | as disclosed above for use for the treatment
and/or prevention of demyelinating and other neurodegenerative
disorders of the central and peripheral nervous system. In a twelfth
aspect, there is provided compounds as disclosed above in combination
with at least one further active compound for use for the treatment of

disos&i%f%&ésﬁﬂt}ve o @%ﬁ?@%ﬁmsaﬂﬂél%%‘?ﬁﬁtéﬂ'gﬁﬁfﬁ%gi—?%géﬁ%ﬁsﬁtutgd

thirteenth aspect, thefe is provided compounds as disclosed above in
comPynasiegeith at least one further active compound for use for the

treatment of disorders in which insulin resistance is involved. In a

fourteenth aspect, there is provided a process for preparing a

phaithbceutical comprising one or more of the compounds as disclosed

above, which comprises mixing the active compound with a

pharmaceutically suitable carrier and bringing this mixture into a form

suitable fecadaspiatidhern iome@ntsst sy theceohtad ondypdbthg one or more

PC TP UOBO S 5 e AR e R 1 H - U X O R NO

R3 R2 formula | 5 wherein B is C(R4) or N; R1 is H, halogen, (C1-C8)

alkyln(G Ohird ahole e s (C QG dhalodenssiniCaitical comprising one or more
compounds of the formula | as disclosed above and one or more active substances
which have favorable effects on metabolic disiurbances or disorders freguently
associaied therewith,

in a fourth aspect, there is provided a pharmaceutical comprising one or more

compounds of the formula | as disciosed above and one or more antidiabstics.

in a fifth aspect, there is provided a pharmaceutical comprising one or more

compounds of the formula | as disciosed above and one or more lipid moduiators.

in a sixth aspect, there is provided compounds of the formuia | as disclosed above
for use for the treatment and/or preveniion of disorders of fatty acid metabolism and
glucose utiiization disorders.

In a seventh aspect, therz is provided compounds of the formuia | as disclosed
above for use for the treatment and/or prevention of disorders in which insuiin

resisiance is involved.



10 C7) cycloalkyl, SCH3, CN, wherein alkyl and alkylene are
unsubstituted or 1- to 5-fold substitued by F; R2,R3,R4 are independently
H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, SCH3,
15 ON, wherein alkyl and alkylene are unsubstituted or 1- to 5-fold
substitued by F; R2 and R3 toge{ er with the C-atoms to which they are
bonded form a (C6-C10) aryl- or a (C5-C10) heteroaryl ring; 20 X is O, S,
S(0), S(0)2, O-CH2, S-CH2, CH2- O, CH2-S; one of U and V is N the
other is S or 0; WO 20071039177 PCT/EP2006/009303 3 W is a bond,
(C1-C8) alkylene, (C2-C8) alkenylene, which are unsubstituted or mono-,

In aﬁh s@glﬁtlslabs‘aemtetddw GHranidie] Yamabont: of BeSous(08s mRie)%eé

Kk I

o TR ) ST T Aoy (2D et g gting the

prehetﬁmwlﬁmmw@@-mcﬁlﬂaiﬁh@%@sﬂﬂm) heterocycloalkenyl, (CO-C4)
alkylene-(C5-C15) heteroaryl, wherein alkyl and alkylene can be mono-,

di- or trisubstituted by 10 (C1-C4) alkyl and O- &] 0O-C4) alkylene-H,
In avhistbinsiiopt e kg 1M E&H BEMROWSSM BEHenTHER *tﬁﬁrﬂ Sfrigsed above

for‘ﬁQ@r%Ptﬁéé%%%brﬂ%h&?%&%R&)&hﬂéM Helnreryrlaakeayhandquelae.
heteroaryl are mono-, di- or trisubstituted by F, Cl, Br, CF3, (C1-C4) alkyl

and O-(CO-C4) alkylene-H; 15 R6 is H, (C1-C8) alkyl or (C2-C8) alkeny,

in Whigkhate U@@#@I@%mm%%rﬂbdﬂrﬁﬂ@uhsﬁwt@dﬁayﬁ andiisclosed above
0O-(C0-C4)-alkylene-H; R5 and R6 to eth r with .the n en atom ¢

foryRR OGS AFeABRALATY Y H'@%@')‘tfgﬂﬁ’ &?&@E’&? NI EY oAy ?Soc‘ate‘j

witfCBCPkhaierewiaatieayl or a (C5-C9) 20 heteroaryl which can contain
additionally 1 to 3 heteroatoms N, 0, S and which is unsubstituted or
mono- or disubstituted by F, CF3, (C1-C4) alkyl, O-

In an eleventh aspect, there is provided compounds of the formuia i as d!sctosed

above for use for the treatment and/or prevention of demyeiinatmg and other

neurodegenerative disorders of the central and peripheral nervous system.

In a twelfth aspect, there is provided compounds as disclosed above in combination
with at least one further active compound for use for the treatment of disorders of

fatty acid metabolism and giucose ufilization disorders.

In a thirteenth aspect, there is provided compounds as disclosed above in
combination with at least one further active compound for use for the treatment of

disorders in which insulin resistance is invoived.

In a fourteenth aspect, there is provided a process for preparing a pharmaceutical
comprising one or more of the compounds as disclosed above, which comprises
mixing the active compound with a pharmaceutically suitable carrier and bringing

this mixture into a form suitable for administration.

In one embodiment, the compounds of the present disclosure are described by formuia
l:
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(C1-C4) alkyl, OH, CH2-OH, S02-(C1-C4) alkyl, CO-(C1-C4) alkyl,
CO-NH2, NH-CO-(C1-C4) alkyl, (C6-C14) aryl and (C5-C15) heteroaryl,
' nd (C1-C8) alkylene, (C2-C8) alkenylene, (C2

W%gzlé’ @% glkylene 0O-(C1-C6) alkyl; Ais (C3-C13) cycloalky?or (%p%gﬂ@%%
heterocycloalkyl, (C4-C15) heterocy@oalkenyl or (05-015) heteroaryl ring;
30 R7, R8 are independently H, halogen, (C1-08) alkyl, (CO-C4)
alkylene-O-(00-C4) alkylene-H, SCF3, SF5, S(O)2CF3, 0-(C6-C12) aryl,
(C6-C12) aryl, NO2, }j:\%zvherein alkyl and alkylene are unsubstituted or
mono-, di- or trisub d by F and aryl is unsubstituted or mono-, di- or
trisubstituted by hatqgen, (C1- C4) alkyl or C)-(CI-C4) alkyl; R9 and R10
are independently H, -C6) alkyl, (C2-Co") alkenyl, (CO-CS) alkylene-

(C6- C14) aryl, (CO-C6)"alkylene-(C5-C15) heteroaryl, (C0-C6)

R8 alky:{g(C@-@@ aIkerne (C3-C8) cycloalkenyl

unsubstitutgd or mono-, di-

1b - o-CNe#alkyl, in all its

Rr7Stereoisomeric forms and mixtures in a y ra ratig, angkits physiologically
acceptable salts and tautomeric forms. er embodiment according to
the disclosure are compounds of thefgrmula kwherein B is CH; R1 is H,
halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(CO-04) alkylene-H, SCH3,
ON, wherein alkyl and alkylene are unsubstituted or mono, di- or
trisubstitued by F; R2,k3Rdizre independently H, halogen, (01-C8) alkyl,
(C0-04) alkylene-O-(CO-C4) alkylene-H, SCH3, ON. wherein alkyl and
alkylene are unsubstituted or mono, di- or trisubstitued by F;

wherein

B is C(R4) or N;
R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4} alkylene-H, (C3-

C7) cycloalkyl, SCH3, CN, wherein alkyl and alkylene are unsubsiituted
or 1- to 5-fold substitued by F;

R2,R3,R4 are independently
H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4} alkyiene-H, SCH3,
CN, wherein alkyl and alkylene are unsubstituted or 1- to S-fold substituec

by F;

R2 and R3 together with the C-atoms to which they are bonded form & (C6-C10) aryt-
or a (C5-C10) heteroaryl ring;

X is O, 8, 8(0), 5(0)2, C-CH2, S-CH2, CH2-0, CH2-5;

one of U and V is N the otheris S or O;
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Xis 0, S, S(0), S(0)2, O-CH2, S-CH2, CH2-0, CH2-S; one of U and V is
N the other is S or C; WO 2007/039177 PCT/EP2006/009303 5 W is a
1-C8) alkylene, (C2-C8) alkenylene, which are unsubstituted or

W&&?{W’&ay%r trisubstituted by OH and F; Y is a bond, 0, S, fgﬁ w%){mﬂs

RS

R&

N(R6); 5 R5is H, (C1-C8) alkyl, (CO-&4) alkylene-(C3-C13) cycloalkyl,
(C0-C4) alkylene- (C6-C14) aryl, (C2-C8) alkenyl, (C0-C4)
alkylene-(C3-C15) heterocycloalkyl, (C0-C4) alkyiene-(C3-C15)

heterocycloal l, - alk hetero I Whereln

and alp A et A B e O TRE U5 e B A A igied or
O-(COonbdy-aliylentridiibsiitutde teirOdyaodlkyl, aryl, heterocycloalkyl,
heterocycloalkenyl and heteroaryl are mono-, di- or trisubstituted by F, ClI,

Br, CF3, (C1-C4) alkyl and O-(CO-C4) alkyiene-H; R6 is H, (C1-C8) alkyl

or (CAsGshatke syl SvRith)af Qisubdtited or mono-, di- 15 or

trisubstituted by F and O-(C0-C4)-alkylene-H; R5 and R6 together with the
nitrogen atom to which they are bonded (Y = N(R &éform a

(C5 o thcieiongbishiny | G iAo BHenad s YA E4ES) alklene-
heterqayylavhich ganeontad) agdiipnady Lip Aikgiereaions M)Qaéeaadycsoaikyt

20 which is unsubstltuted or_ mono- or disubstituted b

ol R Rgr CrOR) S TRy, Aot Ayt (C5-C18)
CO- Nh@ewﬂn@%f@ie%laikﬁnéfaﬁk@éﬁéaraharwr(ﬁﬁe@m) hemmaatltaed by

s GOy RO GG AT gy e o (AR can be
heterobytidafkid, s(GMsmmfﬁ)d mérmm|wammcmc(mxmamewt@mwctoaikyl
ring; 30 5% %%i%é‘?;(&ﬁ@ i) ﬁQEléféé Haé?&%%‘c?l 58 PILKG RN by F, Cl,

alkylene- e, SCE3, SEB. 9(0)2CF3, O-(C6.C19) anyl.
(C6-CB2) @y, NbizCWr@kai@am@éﬁ&&@l@wia@ﬁﬁsubst.tuted or

mono-, di- or trisubstituted 6

is M, (C1-C8) alkyl or (C2-C8) alkenyl, which are unsubstituted or mono-, di-
or trisubstituted by F and O-(C0-C4)-alkylens-H;

R& and R6 together with the nitrogen atom to which they are bonded (Y = N(RE)) form

a (C3-C9)-heterocycloaikyl, & (C3-C8)-heterocycloalkenyl or a (C5-C8)-
heteroary! which can contain additionally 1 to 3 heterocatoms N, O, $ and
which is unsubstituted or mono- or disubstituted by F, CF3, (C1-C4) alkyl, O-
(C1-C4) alkyl, OH, CH2-OH, 802-(C1-C4) alkyl, CC-(C1-C4) alkyi, CO-NHZ,
NH-CO-(C1-C4) alkyl, (C8-C14) aryl and (C5-C15) heteroaryt;

is a bond, (C1-C8) akkylene, (C2-C8) alkenylens, (C2-C8) alkylidene, {C1-
C8) atkylene-O-(C1-C8) alkytl;

is (C3-C13) cycloalkyl or (C4-C15) heterocycicalkyl, (C4-C15)
heterocycloalkenyl or (C5-C15) heteroaryl ring;

R7,R8 are independently H, halogen, (C1-C8) alkyi, (C0-C4) alkylene-0-(C0-C4)

alkylene-H, SCF3, SF5, S(0)2CF3, 0-(C6-C12) aryl, (CB-C12) anyl, NO2,



by F and aryl is unsubstituted or mono-, di- or trisubstituted by halogen,
(C1- C4) alkyl or 0-(C1-C4) alkyl; R9 and R10 are independently H,
(C1-C6) alkyl, (C2-C6) alkenyl, (CO-C6) alkylene- (C6-C14) aryl, (CO-C6)
alkylene-(C5-C15) heteroaryl, (CO-Gb) alkylene-(C3- C8) cycloalkyl,
(CO-C6) alkylene-(03-C8) cycloalkenyl, wherein alkyl and alkylene are
unsubstituted or mono-, di- or trisubstituted by F; in all its stereoisomeric
forms and mixtures in any ratio, and its hﬂg& F{Slologlcally acceptable salts

and YIREHTERAEYORE ARG AT B DR RE MR R MG 6 i RedTirufrfituted
are defﬁméomﬁaédvﬂaaﬁmms ISICORE)suitRtets Y, halogen, (C1-

haloge C 4) alkylene-O-(CO-C4) alkylene-H, (C3- C7)
A S el

cyclo ylene are unsubstituted or mono, di- or
trlsubstltued by F; R2 is H; R3 |s H or halogen; R4 is H; R2 and R3

R o A L R o TR i
or 6750 wamhdcet@arajmuan@n@wqg Riere S a6 .gwene-m
(C1-e8) aliybalfed)-Edd sy Iane16ne: Qzlto WZ agd&khsﬁpb&n%%iﬁ@ﬂy%d

and R6 together wit Y the nitrogen atom they aré bonded

(Y
N(RE}HRAF BTECeSHRISS &R, SihRHTS RS R BYRnd aryl and

mongssbeliitiestdYirfehitttiea BoRtbitl L4y alkylanai(@2aChaiogen, (C1-
alken glene Ais C3-- g) cycIoI':}Ikyl, (C5-C6) heterocycloalkyl or a

(C5-EL27HH é?b

in all its stereoisomeric forms and mixtures in any ratio, and its physiclogically

acceptable salts and tautomeric forms.

Another embodiment according to the disclosure are compounds of the formula |

wherein
B is CH;
R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-0-(C0-C4) alkyiene-H, SCH3,

CN, wherein alkyl and alkyiene are unsubstituted or mong, di- or

trisubstitued by F;
R2,R3 R4 are independently
H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-0-(C0-C4) alkylens-H, SCHE,
CN, wherein alkyl ang alkylene are unsubstituted or monc, di- or
trisubstitued by F;

X is O, S, S(0), S(0)2, O-CHZ, 5-CH2, CH2-O, CH2-S:

one of U and V is N the ptheris S or O
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Y

RS

RG

R7 is H, (C1-C8) alkyl, (C0-C4) alkylene-0-(CO-C4) alkylene-H, S(0)2CF3,
(C6-C 12) aryl, wherein alkyl and alkylene are unsubstituted or mono-, di-

or _trisubstituted by F and aryl is unsubstituted or mono-, di- or

V&b aRIEd by halogen; RS is H; R9 is H, (C1-C6) alkyl, (Eg/&%:)m}(/owsos
alkylene-(C6-C14) aryl(C0-C6) alkyletde-(C5- C15) heteroaryf, wherein
alkyl and alkylene are unsubstituted or mono-, di- or trisubstituted by F

and aryl is unsubstituted or mono-, di- or trisubstituted by halogen; R10 is

H. Anpther rdin t clos re are,co ounds
formuB ?E\E?/ﬂ% e irr&’eé} é%}!g nﬁbié%ég g fiavet en?OI%er%gr'ﬁe%%?H Stthtme{j o
WO 260003%-70r RETIRBROS6/009808n8 B is CHorN R1 is H, halogen,
(C1-C8) alkyl, (C0-C4) alkylene-O-(CO-C4) alkylene-H, (C3- C7)

cycloalkyl, wherein alkyl and alkylene are unsubstituted or mono, di- 5 or

trisubstirubarsy £, R25K2) abd P2 RERBYH or F; 10 R2 and R3 together with
the C-atoms to which they are bonded form a (C6)-aryl or a (C5-C6)

heteroaryl; X is O, OCH2; 15VisNand Uis O, S; W is a bond, (C1-C4)
alkyleife 46 - GBhalbrid, (6 0vadbs inbere Q2-F-E8) wRpatrb (EB)C4) dlkylene-

alkylepes(Ca4y Hoyantauber eilkediy! aroleiyiangene-(C3-C15) heterocycioalkyl,
(C0-C4) alkylene-(C3-C15) heterocycloatkenyl, (C0-C4) alkylene-(C5-C15)
heteroaryl, wherein alkyl and alkylene can be mono-, di- or trisubstituted by
F, (C1-C4) alkyl and O-(C0-C4) alkylene-H and wherein cycloalkyl, aryl,
heterocycloalky!, heterocycloalkenyl and heteroaryt are mono-, di- or
trisubstituted by F, Cl, Br, CF3, (C1-C4) alky! and O-(C0-C4) alkylene-H;

is H, (C1-C8) alkyl or {C2-C8) alkenyl, which are unsubstituted or mono-, di-
or trisubstituted by F and O-(C0-C4)-alkylena-H;

R5 and R8 together with the nitrogen atom o which they are bonded (Y = N(R8)) form

a (C3-C8)-heterocycioalkyl, a (C3-CO}-heterocycloalkenyl or a (C5-C9)-
heteroaryl which can contain additionally 1 to 3 heteroatoms N, O, S and
which is unsubstituted or mono- or disubstifuted by F, CF3, (C1-C4) alkyi, O-
(C1-C4) alkyl, CH2-OH, 802-(C1-C4) alkyl, CO-(C1-C4) alkyl, CO-NHZ, NH-
CO-{C1-C4) alkyl, (CB8-C14) aryl and (C5-C15) heteroaryl;

is a bond, (C1-C8) alkylene, {C2-C8) alkenylene, (C2-C8) alkylidene, (C1-
C8) alkylene-C-{C1-C6) alkyl ;

is (C3-C13) cycloalkyl or (C4-C15) heterocycloalkyl, (C4-C15)
heterocycloalkenyt or (C5-C15) heteroaryl ring;

R7, R8 areindependently H, halogen, (C1-C8} alkyl, (C0-C4) alkylene-O~(C0-C4)

alkylene-H, SCF3, SF5, S(0)2CF3, O-(C8-C12) aryl, (CB-C12) aryl, NO2,

wherein alkyl and alkylene are unsubstituted or mono-, di- or trisubstituted



can be mono-, di- ortrisubstituted by F, (C1-C4) alkyl and O-(CO-C4)
alkylene- 25 H; R6 is H, (C1-C4) alkyl; R5 and R6 together with the
nitrogen atom to which they are bonded (Y = N(R6)) form 30 a
(C3-C6)-heterocycloalkyl, which can gontain additionally 1 heteroatom N
or O and which is unsubstituted or mono- or disubstituted by F, CF3,
CH3, OCH3 and phenyl; 9 Z is a bond, (C1-C4) alkylene, (C2-C4)
alkenylene; A is (C5-C8) cycloalkyl or (C5-C10) heterocycloalkyl,
(C5-0%0) dnetarytircloskoaiitied(Cs-CLdcheter oaryksibgliRER&wlesiogen, (C1-
inde 1 : -C8) alkyl, (C0-C4) alkylen-0-(C0-C4)
alkyfﬁ%?ﬁfgggé?g%g% )S Z'%FB, wherein alkyl and alkylene are
unsubstituted or mono-, di- or trisubstituted by F and aryl is substituted by

RY aﬁ@lﬂ%rarB%Heé@r%aéﬂmaw:ed@%@ﬂ)ﬂﬁyﬁwgzﬁé@ﬂé})ﬁ%é%%&yfeue—

alkyfene-(C5-C6) heteroaryl, wherein 3[:\1 alkylene, aryl and heteroary

al
are ubstivstifu@dofShisr-alfy Breritsttl R dsiErealo AOA Rty iene-(C3-
embadgyentiasratdiog lodhewigelosLeAEasHrResREsOf itestermuldd and

A R 0

(C3-07) cycloalkyl, wherein alkyl and alkylene are unsubstituted or mono,

n s S SUE N PO RS SRS Rttt
acce PRI PRAG0SI0088IdTETIasritand

Another embodiment according to the disclosure are compounds of the formula |

wherain

B is C(R4) or N,

R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, wherein alky! and zlkylene are unsubstituted or mono, di-
or trisubsiitued by F;

RZ is H;

R3 is H or halogen,

R4 . is H;

R2 and R3 together with the C-atoms to which they are bonded form a (C8) arvl- or &
{C5-C6) hetercary! ring:

4 is O, C-CHZ;

one of U and Vis N the otheris S or O,



R6

Uis O, S; Wis a bond, (C1-C4) alkylene; 5Y is a bond, 0, N(R6); R5 is
H, (C1-C8) alkyl, (C0-C4) alkylene-(C3-C6) cycloalkyl, (C0-C4)
alkylene-(C6- C10) aryl, (C0-C4) alkylene-(C4-C6) heterocycloalkyl,
(CO-C4) alkylene-(C4-C6) 10 heterogycloalkenyl, (C0O-C4)
alkylene-(C5-C6) heteroaryl, wherein alkyl and alkylene can be mono-, di-
or trisubstituted by F, (C1-C4) alkyl and 0-(CO-C4) alkylene-H and
wherein cycloalkyl, aryl, heterocycloalkyl, heterocycloalkenyl and
hetertsafypang iohé-dHRlsYENgibstituted by F, CF3, (C1-C4) alkyl and 0-
(C0-C4) alkylene-H; 15 R6 is H, (C1-C4) alkyl; R5 and R6 together with
the nitrogen atom to which they are bonded (Y = N(R6)) form a
(C3-CHRIeRAEMERYI, a (C3-C6)-heterocycloalkenyl or a (C5-C6) 20
heteroaryl which can contain additionally 1 heteroatom N or 0 and which is
unsubstituted or mo tit ted b CH3 OCH3, phenyl
and (E5.05) ReBrRA K DA R AicAoric2-ca
alkylidene, (C1- C4) alkylene-O-(C1- 25 C4) alkyl ; A is (C5-C8) cycloalkyl
or (C5 C;}C&heé Ioalkyl (C5-C10) heterocycloalkenyl or (C5-C10)
heteroaryl ing; 8 are independently H, halogen, (C1-C8) alkyl,
(C0-C4) alkylen -O- (CO C4) alkylene-H, (C6-C12) aryl, wherein alkyl and

RS a%lgﬁ%%)

R7

RE

RE

I ak
substltut %1‘&? erlL{jl ﬁ@r& %ﬂ%%g-lgl% g@%ﬁd@%ﬁ%@f% ic ’%t%) ) form
alkyl, @d@%ﬁ?méf@wéww@m HRSHORELLLER o6 yhRRERMBS LUt by

Anothgrembodiment according to the disclosure are compounds of the
formula | where one or more substituents have the following meaning: B
is CH; _

is & bond, (C1-C4) alkylene, (C2-C4) alkenylene;

15 {C3-C8) cycloalkyl, (C5-C8) heterocycloalky! or a (C5-C12) hetercary! ring;

is H, (C1-C8) alkyl, (C0-C4) alkyiene-0-(C0-C4) alkyiene-H, S(O)2CF3,
{C8-C12) aryl, wherein alkyl and alkylene are unsubstituted or mono-, di- or
trisubstituted by F and aryl is unsubstituted or mono-, di- or trisubstituted by

halogen:
s

is K, (C1-C8) alky!, (CC-C8) alkylene-(C6-C14) aryi{C0-CB8) alkylene-(C&-
C15) heteroary!, wherein alky! and alkylene are unsubstituted or mono-, di-
or trisubstituted by F and aryl is unsubsiituted or mono-, di- or trisubstituted
by halogen;

R10 is H.

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

one or more substituents have the folliowing meaning:
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W,

B

=1

RZ,

3

R1 is halogen, (CI-CS) alkyl, (CO-C4) alkylene-0-(CD-C4) alkylene-H,
SCH3, CN, wherein alkyl and alkylene are unsubstituted or mono, di- or
trisubstitued by F ; R1is F, Cl, (C1-04) alkyl, 0-(C1-C4) alkyl; R4
é’ré‘}ﬂi’{“%%”’o, S;VisNand UisO0, S; Wis abond, (C 1-04§Cé&%ﬁ§)néém\%ms
is a bond, 0, N(R6); R5 is H, (C1-C8) &lkyl, (CO-04) alkylene-(C3-016)
cycloalkyl, (00-C4) alkylene-(C6- C10) aryl, (00-04) alkylene-(C4-C6)
heterocycloalkyl, (C0-04) alkylene-(34-C6) heterocycioalkenyl, (CO-C4)
alkélgznﬁé({%c& heteroaryl, wherein alkyl and alkylene can be mono-, di-
istibstituted by F, (01-C4) alkyl and 0-(C0-C4) alkylene-H and
wherein cycloalkyl, aryl, heterocycloalkyl, heterocycloalkenyl and

hetergaryl 07 i~ ' ituted b 3 I

(Co.Co AR 3 R R e e My e seal et =
the nitrogen)atpaipeivhishienaip atsybendealkylenr@e)ymstisituted or mono, di-
(C3-C6)-Q@t@{&gﬁ(gmgﬁg@&%)-heterocycloalkenyl or a (C5-C6)-
heteroaryl which can contain additionally 1 heteroatom N or 0 and which is
unsubstituted or mono- or disubstituted by F, CF3, CH3, OCH3, phenyl

gad (C5 g@)sheteroaryl; Z is a bond, (C1-C4) alkylene, (02-C4)

alkylidene, (C1-C4) alkylene-0-(C1- C4) alkyl A is (G5-08) cycioalkyl or
(C5-C10) heterocycloalkyl, (C5-C10) heterocycioalkenyl or (C5-C10)
heierdasyFring; R7,R8 are independently H, halogen, (C1-C8) alkyl,

(C0O-C4) alkylen-0-(CO-04) alkylene-H, (C6 C12) aryl, wherein alkyl and
alkylene are unsubstituted or mono-, di- or trisubstituted by F and aryl is

R2 aub&Rueaetehalbydhe Roatem Roondrishibepanadmiyord femcujGikyary! or a
(c584PredAlkyene-phenyl, (00-C4)

X

RS

R6

is O, OCHZ;

is N and
is O, S;

is a bond, {C1-C4) alkylene;

is a bond, O, N(RB};

is H, (C1-C8) alkyl, (CC-C4) alkyiene-(C6-C10) aryl, wherein alkyl and alkylene
can be mono-, di- or trisubstituted by F, (C1-C4) alkyl and O-(C0-C4) alkylene-

H;

is H, (C1-C4) alky;

R5 and RE together with the nitrogen atom to which they are bonded (Y = N(RE&)) form

a (C3-C8)-heterocycioalkyl, which can coniain additionally 1 hetercatom N or
O and which is unsubstituted or mono- or disubstituted by F, CF3, CH3,
OCH3 and phenyi,



alkylene-(C5-C6) heteroaryl, Another embodiment according to the
disclosure are compounds of the formula | wherein R1 is H, F. CI, CH3,
OCH3, 0CHF2, OCH21IF3 or cyclopropyt. Another embodiment according
to the disclosure are compounds of thg formula | wherein R1is H, F or
OCH3. Another embodiment according to the disclosure are compounds of
the formula | wherein R1 is F or OOHS. 13 Another embodiment
according to the disclosure are compounds of the formula wherein R1 is
Z  OCHZ b2 6r ceHabemn dtheléhptdimeenaiccording to the
disclosure are compounds of the formula wherein R1is H, F, Cl, CH3 or
cyclopropyl. Another embodiment according to the disclosure are

comp Ry sralbra ¢ Wete P RAstetcyFio iy AlfotEr 0)

embogingnt peeaiding/ e the slisalpsHEge 6aMRpeUNds of the formula |
wherein R" is C!l. Another embodiment according to the disclosure are

compounds of the formula | wherein R1 is F. Another embodiment
R7 . REcordmgriddherdistitg it etmiegampDurtis) ciikye QG ahaeirtORTB-C4)

Y ClORI RO RO SE 0D BISUEN ARG SRAHE &iene are

compourg S oft ormuld
unsubstituted or mono-, di- or trisubstituted by F and ary! is substituted by

halogen;
R& H, (C1-C4) alky!, (C0-C4) alkylene-({C8-C10) aryl, ({C0-C4) alkylene-(C5-C8)
heteroaryl, wherein alkyl, alkylene, aryl and heteroaryi are unsubstituted or

mono-, di- or trisubstituted by F;

R10 H.

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

one or more substituenis have the following meaning:

B is C(R4);

R1 ts H, halogen, (C1-C8) alky!, {C0-C4) alkylene-0-(C0-C4) alkylene-H, (C3-C7)
cycicalkyl, wherein alkyl and alkylene are unsubstituted or mone, di- or
trisubstitued by F, preferably H, F, Ci, (C1-C4) alkyl, O-(C1-C4) alkyl;

RZ, R4 are H

R3 s H, F;
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R1 is O-CHF2. Another embodiment according to the disclosure are
compounds of the formula | wherein R1 is O-CH2-CF3. 14 Another
embodiment according to the disclosure are compounds of the formula |

WO 2007039177 . T/EP20406/009303

~o

RE

wherelin R1 is H. Another embodiment according to the disclosure are
compounds of the formula | wherein ®1 is O-CH3, O-CH2CF3 or-O-CHF2
and R3is F. Another embodiment according to the disclosure are
compounds of the formula | wherein R2 and R3 are H. Another
embpdiment according to the disclosure are compounds of the formula
WH%r&iﬁ 2 and R3 together with the C-atoms to which they are bonded
formn@, @6) ary4- or a (C5) heteroaryl ring, Another embodiment
according to the disclosure are compounds of the formula wherein R2
and R3 together with the C-atoms to which they are bonded and the ring
caigyiriepiieth ot JaalafsiBalene or a quinoline-ring. Another
embodiment according to the disclosure are compounds of the formula |
wherein B is C(R4) and R4 is H; Another embodiment according to the
didelafpadaie ARfunds of the formula wherein X is 0 or -O-CH2-. 15

is H, (C1-C8) alkkyl, {C0-C4) alkylene-(C3-C8) cycloalky!, (C0-C4) alkviene-{C6-
C10) aryl, (CO-C4) alkylene-{C4-C8) heterocycloalkyl, (C0-C4) alkylene-(C4-C86)
heterocycloalkenyi, (C0-C4) alkylene-(C5-C8) heteroaryl, wherein alkyl and
alkylene can be mono-, di- or trisubsiituted by F, (C1-C4) alkyl and O-{C0-C4)
alkylene-H and wherein cycloalkyl, aryl, heterocycioalkyl, heterocycioalkenyi
and heteroary! are mono-, di- or trisubstituted by F, CF3, (C1-C4) alkyi and G-
(CO-C4) alkylene-H;

is H, (C1-C4) alky!;

R5 and R6 together with the nitrogen atom to which they are bonded (Y = N(R&}) form

a (C3-C6)-heterocycloalkyl, a (C3-C8)-heterocycloalkenyl or a (C5-CE8)-
hetersaryl which can contain additionally 1 heteroatom N or O and which is
unsubstituted or mono- or disubstituted by F, CF3, CH3, OCH3, phenyl and
{C5-C8) heteroaryl;

is a bond, {C1-C4) alkylene, ({C2-C4) alkylidene, (C1-C4) alkylene-G-(C1-
C4y alkyl ;

is (C5-C8) cycloalkyl or (C5-C10) heterocycloaikyl, (C5-C10)
heterocycloalkenyl or (C5-C10) heteroaryl ring;

R7,R8 are independently H, halogen, (C1-C8) alkyl, (C0-C4) alkylen-O-(C0-C4)

alkylene-H, (C8-C12) aryl, wherein alky! and alkylene are unsubstituted or
mono-, di- or trisubstituted by F and aryl is substituted by halogen;



Another embodiment according to the disclosure are compounds of the
formula | wherein X is O. Another embodiment according to the
disclosure are compounds of the formula | wherein X is -O-Ch2-. Another
embodiment according to the disclosure are compounds of the formula |
wherein V is N and U is O; or V isNandUisS. Another embodiment
according to the disclosure are compounds of the formula | wherein V is
N and U is S. Another embodiment according to the disclosure are

R9 andRpo @i dnerprnigitingl (whdréin alcys (ERLANsIREEBmMBBEMIBAEC-C4)
accogging i thesdisslasetea g, compounds of the formula wherein Y is a
bond. Another embodiment according to the disclosure are compounds of
the formula wherein Y is N(R6). Another embodiment according to the

Anoﬂﬁ’é?‘éﬁ%ﬁ&lﬁ&w@@@&%ﬁéﬁ@t@fﬁéﬂd@m@éﬁﬁé@ré/hﬁmﬁﬁ%d'ﬂ,tt€éH8rmu a t where
Another e%godlme acc rdlEﬁ%to the disclosure are compounds of the

one ST &‘@m |\ée EH3EARBHEPEmbodiment according to

the disclosure are compounds of the formula |
B is CH;

R is halogen, (C1-C8) alkyl, (C6-C4) alkylene-0-{C0-C4) alkyiene-H, SCH3, CN,
wherein alky! and alkylene are unsubstituted or mong, di- or trisubstitued by T,

R1 is F, Cl, (C1-C4) alkyl, O-(C1-C4) alkyl;

R2,R3.R4 areH;

X s O, S
_ 15 N and
U is O, 5

W is a bond, (C1-C4) alkylene;
Y is a bond, O, N{RE);

R& i H, (C1-C8) alkyl, {C0-C4) alkylene-(C3-C6) cycioéikyl, (C0-C4) alkylens-{C8-
C10) aryl, (CO-C4) alkylene-{C4-CH) heterocycioalkyl, (C0-C4) alkylene-(C4-C8)
heterocycloalkeny!, (C0-C4) alkylens-(C5-CB) neteroaryl, wherein alkyl and
alkyiene can be mono-, di- or trisubstituted by F, (C1-C4) alkyl and O-(C0-C4)
alkylene-H and wherein cycloalky!, aryi, heterocycloalky!, heterocycicalkeny!
and heteroaryl are mono-, di- or trisubstituted by F, CF3, (C1-C4) alky! and C-
(C0-C4) alkylens-H,;



wherein R5 and R6 together with the nitrogen atom to which they are
bonded form a (C3-C7)- heterocycloalkyl, which can contain additionally 1
to2 heteroatoms N, O, S as for example pyrrofidine, morpholine,
thiomorphoiine, thiomorphoiine-1-oxigle, thiomorpholine- 1-dioxide,
piperidine, piperazine , azetidine, 2,3-dihydro-1H-isoindole,
piperazin-2-one, preferably piperidine, which are unsubstituted or mono-
or disubstituted by F, CF3, CH3, or OCH3;. Another embodiment

Re ai@ééré%h%lﬁ@‘ﬂgfsclosure are compounds of the formula | wherein Z is a

bond. Another embodiment according to the disclosure are compounds of
the formula | wherein A is 5- to

‘member . . L

RS anfigtsr g DRI PRI BR I L6 B S ahe y SR pipoie o™
pyridine heszoibiophenaiyhzolE J(liotmieraesisalanyddiménp-Co)-

ding to the.discl Y I i EB\ZI .

e e o e

embodiubstitatmbatimprotter dissosiifeeddydmpdundsion thormaneny! and

whergin 17 I &Ll CH3, CH2CH3, CF3, OCHS, phenyt; and R8 is H.
Anot e? é’r?l I:!t%)(ZJI‘%IF'}::en'EZ(ccording to the disclosure are compounds of the
formula wherein R9 is ethyl, CF2CH2CH3, CF3, CH2-phenyl,

7 CH2y4:Fsphenyh. ShiPamyigikandz RID isikkidsatheCartbtdiigrns-O-(C1-
according to the disclosure are compounds of the formula wherein R9 is

CH254xRiRfenyl). Another embodiment according to the disclosure are
compounds of the formula wherein

A is (C5-C8) eycloalkyl or (C5-C10) heterocycloalkyt, (C5-C10)
heterocycioalkenyl or (C5-C10) heteroaryi Ting,

R7 RE  are independently H, halogen, (C1-CB) alkyl, (C0-C4) alkyien-C-(C0-C4)
| alkylene-H, (C8-C12) aryl, wherein alkyl and alkylene are unsubstituted or

mono- di- or trisubstituted by F and arylis substituted by halogen;

RO and R40 are independently H, {C1-C4) alkyl, (CD-C4) alkyiene-phenyl, (C0-C4)

alkylene-(C5-C8) heteroaryl.

Another embodiment according 1o the disclosure are compounds of the formuta |
wherein
R1 is H, F, Cl, CH3, OCH3, OCHF2, OCH2CF3 or cyclopropyl.

Another embodiment according to the disclosure are compounds of the formuia |
wherein
r1 s H, F or OCHS.

Another embodimant according to the disclosure are compounds of the formula |
wherain
R1  isF or OCH2I.



R9 is CH2-(2-pyridyl). Another embodiment according to the disclosure
are compounds of the formula | wherein R9 is CF2-CH2-CH3. Another
embodiment according to the disclosure are compounds of the formula |
wherein R9 is CF3. Another embodi §nt according to the disclosure are
compounds of the formula | wherein A is cyciohexyl, R7 is 4-CF3, R8 is
H Another embodiment according to the disclosure are compounds of the
formula | wherein 18 A is cyciohexyl, R7 is 4-CF3, R8is H and R1 is

AnotReCER bSHRIEBACIZ OO il M othes gm bedicaent aoeesdinghtofthemula |

disclosure are compounds of the formula | wherein A is 3-pyridyl, R7 is

-CF3, R8is H . Another embodiment according to the disclosure are

Rt comPalnitl S e forriladEGitierein W is -CH2-, Y is a bond and R5 is

H. Another embodiment according to the disclosure are compounds of the

formula | wherein _
Another embodiment according to the disclosure are compounds of the formuia |

wher

wherein

R1 15 H, F, Cl, CH3 or cyclopropyl.

Another embodiment according to the disciosure are compounds of the formula |
wherain
R1 is Clor CH2.

Another embodiment according to the disclosure are compounds of the formula |
wherein

R isClL

Another embodiment according to the disclesure are compounds of the formula |
wherain
R1 s F.

Another embodiment according fo the disciosure are compounds of the formula |
wherein

R1 is cyclopropyl.

Another embodiment according to the disclosure are compounds of the formula |
wherein
R1 is O-CHFZ.

Another embodiment according to the disciosure are compounds of the formuia |
wherein
R1 is O-CH2-CF3.



W is -CH2-, is N(R6) and R5 and R6 together with the nitrogen to which
they are bonded form piperidinyl which is substituted by CF3. Another
embodiment according to the disclosure are compounds of the formula |
wherein B is C(R4); R1is Ci; R27TR%R4 are H; XisC;VisN; 19 Uis S;
W is -CH2-; Yis a bond or O; R5is H, CH3; Zis a bond; A is
piperidine-4-yi, pyridine-2-yl or pyridine-3-yl; R7 is CF3 or phenyl; R8 is
H; and R9, R10 are H. Another embodiment according to the disclosure
Anothareoinpoierisetaieingriauie dishireinaateCRMORTISHHITR, foimula |

wheréﬁ?’R&RA' are H; XisOorO-CH2; VisN; UisS; Wis-CH2-; Yisa
bond;
R1 is H.

Another embodiment according to the disclosure are compounds of the formula |
wherein

R1 s C-CH3, O-CH2CF3 or «O-CHF2 and

R isF.

Another embodiment according o the disclosure are compounds of the formuia |
wherein

R2 and R3 are H.

Anocther embodiment according to the disclosure are compounds of the formuia |
wherein

R2 and R3 together with the C-atoms to which they are bonded form & (C8) aryl-ora
{C5) heteroaryi ring;

Another embodiment according to the disciosure are compounds of the formula |
wheren

R2 and R3 together with the C-atoms to which they are bonded and the ring carrying

them form a naphthalene or 2 auinoiine-ring.

Another embodiment according to the disclosure are compounds of the formula |
wherein

B is C{R4) and
R4 iz H;

Another embodiment according to the disclosure are compounds of the formula |
whearein

X is O or -0-CH2-.



R5is H; Z is a bond; A is pyridinyl or cyciohexyi; R7 is CF-3; R8is H; R9
is CH2-CHS3, CF3, CF2-CH2-CH3, CH2-4F-phenyl, CH2-pyridyl and R10
is H. Another embodiment according to the disclosure are compounds of

the formula I wherein B is C(R4); R1, js O-CH3, O-CH2CF3 or -0-CHF2;

20 R2,R4areH;R3isHorF; XisO;VisN; UisOorS; W is a bond or
-CH2-; Y is a bond or N(R6); R5 is CH3; R6 is CH3; R5 and R6 together
with the nitrogen to which they are bonded form a piperidine ring which is

AnothekstiBaeman Cidokiag Bane; dsiasygiehasytoRpda € b3tHB SdsiR O
is H or ethyl; R10 is H. A further embodiment according to the disclosure
WNerSR, the following compounds:

X 34eChioro-4-[4-methyl-2-(1-methy4-cyciohexyl)-oxazol-5-ylmethoxy)-phe
nyl}-4H-

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

X is —0-CH2-.

Another embodiment according to the disciosure are compounds of the formula !
wherain

\Y is Nand Uis O or
V isNand Uis S.

Another embodiment according to the disclosure are compounds of the formuta |
wherein

v is N and
U 15 S,

Anocther embodiment according to the disciosure are compounds of the formuia |
whnerein
W is ~CH2-,

Another embodiment according to the disclosure are compounds of the formula |
wherein

Y is a bond.

Another embodiment according to the disciosure are compounds of the formuia |
wherein

Y  is N(R8).

Another embodiment according to the disciosure are compounds of the formula |



[ 1,2,4)oxadiazoi-5-one

3-[2-Chforo-4-(2-cyciohexyl-4-methyl-oxazol-5-ylmethoxy)- phenyl} -4H-11,2 -
,4)oxadiazol- 5-one

3-(2-Chloro-4-[4-methyl-2:(trans-1,4qtgfiuoromethyi-cyciohexyl)-oxazo4-5-

yimethoxy)- phenyl)-4H-[1,2,4)oxadiazoi-5-one

3-(2-Chloro-4-[4-methyl-2-(cis-1,4-trifluoromethyl-cyciohexyl)-oxazol-5-yim

ethoxy)- phenyl)-4H-11,2,4)oxadiazol-5-one WO 2007/039177
wherél€T/EP2006/009303 21

!gz @ -4-[2-(trans-1,4-methoxy-cycfohexyl)-4-methyl-oxazol-5-yimeth
oxy]- henyl} 4H-[1,2,4]oxadiazoi-5-one
3-[2-Chioro-4-(2-cycfohexyl-4-methyl-thiazol-5-yimethoxy)-phenyl]-4 H-[

%ﬁ@cﬂ R05P8fg to the disclosure are compounds of the formula |
Anot%e?ze |oro-§-FE4 me(%ﬁ(ﬂl 8 -(1- tnfluoromethanesulfon@l -piperidin-4-yl)-thiazo
wherpg; ylmethoxy]-phenyl}-4H-[1,2,4)oxadiazol-5-one 10
Re S-iChiepadfd-methyl-2-[1-(2,2,2-trifluoro-ethyl)-piperidin-4-yi]-thiazol-5-

yimethoxy}- phenyl)-4H-[1,2,4]oxadiazof-5-one
3-{2-Chioro-4-[4-methyl-2-(1-phenyl-piperidin-4-yl)-thiazol-5-yimethoxy)-ph
AnotiesySrdbbditn2nt) axaviidirg B-tredisciosure are compounds of the formula |

3 éz -Chioro-4-[2-(4,4-diffuoro-cycfohexyl)-4-methoxymethyl-thiazol-5-ylme
wh oxy] phenyl}-4H-[1,2,4]oxadiazof-5-one 3-{2-C hf o ro-4-[2-(2-cycf
RS aohé%@lte@e}ﬂ@@uﬁeﬂh@wmwmmw@mmwwpmp g a (C3-C7)-

he‘{ef%ésr%o?agﬂ 'cérPBSn%a[% gﬂdttmnali 1 to? hetercatoms N, O, § as for
-cyclohe

ptyl-4-methoxymethyl-thiazol-5-yimethoxy)- phenyl] -4H-
exaripig, Risselsinto|rBospRofge, thiomorpholing, thiomorphoiine-1-oxide,

tmorr’fo(%r%hw?r‘&{?xﬂ@ ﬁaﬂnﬁﬂémﬂf&eﬁﬁ@yl)a%@&h xelAdmgdexymaibirldole,
-thiazol-5- yimethoxy}- henlﬁg{' H-[1,2 4]oxad|azol -5-0ne_3- [2-C hto

pmefazm(%eye;dp'@fﬁfa%mm DR & R IDRIMIRED) m?&?ymm-
disubbiduhexadmzoF3-ane 80r oc*-r-'e,.

Another embodiment according to the disciosure are compounds of the formula |
wherein

z 15 & band.

Another embodiment according to the disclosure are compdunds of the formuia |
wherain
A is 5- to 8-memberad cycicalkyl, neterocycloalkyl, heterocycioaikenyl, hetercaryl

ring, as for example cyciohexyl, piperiding, pyridine, benzothiopheng, pyrazole,
guinoline.

Another embodiment according to the disclosure are compounds of the formula |
wherein

R7 s in para- or 1-4-position to Z, if A 15 a 6-membered ring.

Another embodiment according to the disclosure are compounds of the formula |
wherein



3-{2-Chioro-4-[4-methoxymethyl-2-(6-trifluoromethyl-pyridin-3-yl)-th
iazol-5-yImethoxy]- phenyl}-4H-[1,2,4)oxadiazol-5-one WO 2007/039177
PCT/EP2006/009303 22 3-[2-C
hioro-4-(2-cyc|ohexyI-4-ethoxymethy11aioxazol-5-ylmethoxy)-phenyl]-4H-
[1,2,4]oxadiazol-5-one 3-[2-C
hloro-4-(2-cyclohexyl-4-methoxymethyl-oxazol-5-ylmethoxy)-phenyl]-4H- 5
[1,2,4)oxadiazol-5-one 3-[2-C h Toro-4-(2-cyclo he pty

R7  |-&methdxyih ety dl-bayDisdiopheptyenytedrtt- is H.
[1,2,4]oxadiazol-5-one 10 3-{2-Chloro-4-[4-methoxymethyl-2-(trans-1,4-trifl
uoromethyl-cyclohexyl)-oxazol-5- yimethoxy)-

Anothshaphoiant agoseding - e misclosure are compounds of the formuia |

whergn2-Chloro-4-[4-methoxymethyl-2-(cis-1,4-trifluoromethyl-cyclohexyl)-oxa
zol-5- yimethoxy]- phenyl}-4H-[1,2,4]oxadiazol-5-one 15 3-[2-C h

R THEUbR sl E4-rkdrph-H2-phenyl, CH2-(4-F-phenyl), CH2-pyridy! and

r10 olin-4-ylmethyl-oxazol-5-yImethoxy)-phenyl]-4 H- [1,2,4]oxadiazol-5-one
3-[2-C h loro-4-(2-cyclohexy I-4-d iethylam inomethy
I-oxazol-5-ylmethoxy)-phenyl]-4 H- 20 [1,2,4]oxadiazol-5-one
3-[2-Chloro-4-(2-cyclohexyl-oxazol-4-ylmethoxy)-phenyl]-4H-[1,2,4]oxadia
zol-5-one _3-{2-ChIoro-4-[2-(2-cyclohexyl-vinyI)-4-methox€/m§tml-¥h .

Anothes SrBRAHBRRIGFIHEMA A MISPOSUE RIGiISPENRRES OF te formuia

wher8i#2-Chloro-4-[4-methyl-2-(6-trifl uoromethyl-py rid in-3-yl)-thiazol-5-ylmeth

oxyl-phenyl}=4H-[1 2.4)oxadiazol-5-one 30
RS 3%- hTor%—X-&[%ﬁ%thyl-2-(trans-1,4-trif|uoromethyl-cyclohexyl)-thiazol-

5-yl]-2- phenyl-ethoxy}-phenyl)-4H-[1,2,4]oxadiazol-5-one WO

Anotﬁgpez.%g&iﬁ?eﬁ%@%@ﬁ@qugéq@,ure are compounds of the formula
3-{4-[4-(3-Benzyloxy-propyl)-2-(6-trifiuoromethyl-pyridin-3-yi)-th -

whefgifol-5-yimethoxy]-2- chioro-phenyl}-4H-[1,2,4]oxadiazol-5-one

Ry 3-2€imare-4vtialdrmethyl-2-(6-trifiuoromethyl-pyridin-3-yl)-thiazol-5-yi]-pr
OpoXxy}-

Another embodiment according to the disclosure are compounds of the formula !
wherein

RS s CF2-CHZ-CH3.

Another embodiment according o the disclosure are compounds of the formula |
wherein
RS s CF2.

Another embodiment according to the disclosure are compounds of the formula |
wherein

A is cyclohexyi,
R7 18 4-CF3,
R8 s H,

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



5 phenyl)-4H-[1,2,4]oxadiazol-5-one
3-(2-Chioro-4-{2-(4-fluoro-phenyl)-1-[4-methyl-2-(6-trifiuoromethyl-pyridin-
3-yi)-thiazol- 5-yl]-ethoxy}-phenyl)-4H-[1,2,4]Joxadiazol-5-one 10
3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(4-trifuoromethyl-cyclohexyi)-th
iazol-5-yl] ethoxy}-phenyl)-4H-[1,2,4]oxadiazol-5-one
3-(2-Chloro-4-{1-[4-methyl-2-(4-trifiuoromethyl-cyclohexyl)-thiazol-5-yl)-2-
pyridin-2-yl- ethoxy}-phenyl)-4H-[1,2,4]oxadiazol-5-one 15

A 3igktimrewtt{2,2,2-trifluoro-I-[4-methyl-2-( trans-

R I,fgtaiﬂ#ggomethyi-cyclohexyl)-
thiazol-5-yl]-ethoxymethyi}-phenyl)-4H-[1,2,4)oxad iazol-5-one

RE 3ig2Fanero-4-{2,2.2-trifluoro-1

r1 metyk 2{Guithioromethy-pyidin-3-yl)-thiazol-5-yi] 20
ethoxymethyi}-phenyl)-4H-[1,2,4]oxadiazol-5-one 3-(4-{2,2,2-Trifluoro-|
-[4-methyl-2-(6-trifiuoromethyl-pyridin-3-yl)-thiazol-5-yl]-

AnotHeNeaBsIRd PRk hlik-AlRadiarel R088rEbunds of the formula |
3-(4-{1-[4-Methyl-2-(6-trifluoromethyi-pyridin-3-yl)-thiazol-5-yl]-propoxymet

wWherglh_2 trifluoromethyl-phenyl)-4H-[1,2,4Joxadiazol-5-one 3-(2-Ch

A logpsdsfidy2-trifluoro-I-[4-methyl-2-(trans-1,4-trifiuoromethyl-cyclohexyi)-

R thiia%(é%}'@-é/l]-ethoxymethyi}-phenyI)-4H-[1,2,4)oxadiazol-5-one 30
3-&- i0r0-4-{2,2,2-trifluoro-1-[4-methyl-2-(6-trifiuoromethyl-pyrid

R8& ini8Hl)-thiazol-5-yl]- ethoxymethyl}-phenyl)-4H-[ 1,2,4]oxadiazol-5-one
3-(B-{2,2,2-Trifluoro-1-[4-methyl-2-(6-trifluoromethyi-pyridin-3-yl)-thiazo1-5
-yl] 35 ethoxymethyi}-quinoiin-5-yl)-4H-[1,2,4]oxadiazol-5-one WO

AnotRE0FH8ediTTERCGIHIERIDOSIOS3dScBUre are compounds of the formuia |

wharaijkg-Chloro-6-{2,2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-t
hiazol-5-yl]- ethoxymethyt}-pyridin-3-yi)-4H-[1,2,4]oxadiazol-5-one

W S-QﬁﬁéémropyM-{z,2,2-trif|uoro-l—[4-methyl-2-(6-trif|uoromethyl-pyridin-

vy  3-W)Ahiagelime-yll-ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one

_ 3-(2-Cyclopropyl-4-{2,

RS 2,Q'S-tﬁﬂuoro-I-[4-methy|-2-(trans,1,4-trif|uoromethyl-cyclohexyl)-

thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-[ 1,2,4]oxadiazol-5-one

Another embodiment according to the disciosure are compounds of the formuia |
wherein

W is —CH2Z-,

Y is N(RS&) and

R5and R8  together with the nitrogen to which they are bonded form piperidiny|
which is substituted by CF3.

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

B is C{R4);

R1 1is Gk
R2R3IR4 are H
X s O

A4 iz N,



10
3-(4-{2,2-Difluoro-I-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-
butoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one
3-(2-Chloro-442,2-difluoro-1 49
-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yt)-thiazol-5-yl]-
butoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one 15 3-(4-{2,2-Dill
uoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-

U bmcScymethyi}-naphthalen-l-yl)-4H-[1,2,4)oxadiazol-5-one

W g %-ZleIuoro 1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yi)-thiazol-5-yl]
26 butoxymethyl}-quinotin-5-yl)-4H-[1,2,4)oxadiazol-5-one

Y 3ipaedenofb]thiophen-2-yl-4-methyl-thiazol-5-ylmethoxy)-2-chtoro-phe

R5 nyé]}g Itl;,_[g 2,4)oxadiazol-5-one 25 3-{2-Chloro-4-[4-methyl-2-(1-methyl-1
H-pyrazol-4-yl)-thiazol-5-ylmethoxy]-phenyl}-2H- [1,2,4]oxadiazol-5-one

z BJFZBC,bﬁ”ﬁoro 4-(4-methyl-2-q uinolin-8-yl-thiazol-5-ylmethoxy)-pheny

A TRl AloaospdR0e B03grMpigud-{| -[4-methyl2-(rans
4- trlfluoromet I- cyC|ohexyI) -oxazol-5-yl]-

R7 pr’ﬁ %1958 ﬁ)’%y 4H-1,2,4-oxadiazol-5-one WO 2007/039177

RE PETA-BRH06/009303 25

RS, %52 MethoxM4 [4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexyl)-thiazol-5
-ylmethoxﬁ phenyt}-4H-1, 2,4-oxadiazol-5-one
3 (2 Methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexyl)-thiazo

Aot S S KD sunss g s ot

Wher&ﬁiazol 5- yimethoxy)-phenyl}-4H-1, 2,4-oxadiazol-5-one 10

g 3 @tﬁlgg?o -2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyciohex
yl)-thiazol-5- yl]-propoxy}-phenyl)-4H-1,2,4- oxadiazol-5-one

R1 3. {%@lﬁu&bmethoxy 4-[4-methyl-2-(trans-1,4-trifiuoromethyl-cyciohexyl)-t

Rz, R¥azel-5-admethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one 15

X is O or O-CH2Z;

£ s N

U s S,

W is —CH2-:

Y is a bong;

RS s H;

Z is a bond;

A is pyridinyt or cyclohexyt;
R7 s CFZ

RE is H:

RY ts CH2-CHZ, CF3, CF2-CH2-CH3, CH2-4F-phenyl, CH2-pyridyl and
R10 1.

Another embodiment according to the disclosure are compounds of the formula |
wherein

B is C{R4);

R1 ts O-CH3, O-CH2CF3 or ~O-CHFZ;



3-(2-Difluoromethoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexy
[)-thiazol-5- yi)-propoxy}-phenyt)-4H-1,2,4-oxadiazol-5-one
3-{2-Difluoromethoxy-5-fluoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyci
ohexyl) 20 thiazol-5-yimethoxy]-phe%l}-4H-1,2,4-oxadiazol-5-one
3-(2-Difluoromethoxy-5-fiuoro-4-{l
-[4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexyl)-
thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one 25

R2. RA-{2-MeHony-4-[2-(trans-1,4-trifluoromethyl-cyciohexyl)-4-(4-trifluorometh

yl-pjperidin-

1£§I!’Ké}lrh [)-thiazol-5-ylmethoxy)-phenyl}-4H-1,2,4-oxadiazol-5-one
3i§2Methoxy-4-{1-[2-(trans-1,4-trifluoromethyl-cyciohexyl)-4-(4-trifluorome
thyl-
pllpeg\rti’din-I-yImethyl)-thiazoI-5-yI]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-o
nés G0or S;
BQQSQFAB%%%-_L@J@QWA-[2-(trans-1,4-trif|uoromethyl-cyciohexyl)-4-(4-trifiu
oromethyt- piperidin-1-ylmethyl)-th

ialEoh S SNy S-phenyl}-4H-1,2,4-oxadiazol-5-one WO 2007/039177
P¢THE32006/009303 26
3-(5-Fluoro-2-methoxy-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-
trifsFbinethyl-piperidin-1-ylmethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,
rR5 addoRedisgsthar-aite the nitrogen to which they are bonded form a piperidine ring

3-{2-Difluoromethoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluo
roﬁaﬁﬁyﬁ Brbggﬁ%éﬁﬁ?%%[éﬁ%b-th

z iarokTyhdethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one

A 3&2#&% L 3%1;ethoxy-4-{1-[2-(trans-1,.4-trifluoromethyl-cyclohexyl)-4-(4-trif|
uorométhyTl

R7 pipefidi™3-yImethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-0

n :

Re 33{32-%ifluoromethoxy-5-fluoro-4-[2-(trans-1,4-triIuoromethyl-cyclohexyl)-4-(

RE  4-lyifluRr&ifdthyl-piperidin-1-ylmethyl)-thiazol-5-ylmethoxy]-phenyl}-4

=40 H-4,24-oxadiazol-5- one 15 |
3-(2-Difluoromethoxy-5-fluoro-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)
-4-(4-

A fuliffirepstiviepingtidinhy v ety Didbiazotbard-propoxylrpleryipbidili2,
4-oxadiazol- 5-one 20
3-(5-Fluoro-2-(2,2,2-trifluoro-ethoxy)-4-{1-[2-(trans-1,4-trifluoromethyl-cycl

3-{2 Glemyd)4{4methyl-2-(1-methyl-cyciohexyi)-oxazol-S-yimethoxyl-phenyl-4H-

[1,2 4Joxadiazol-5-one

< s C < xx®
a8~z &

3-[2-Chioro-4-(2-cyciohexyi-4-methyl-oxazol-5-yimethoxy}-phenyl}-4H-{1,2 4joxadiazol-
S-one

3-{2-Chloro-4-[4-methyl-Z-(trans-1 4-trifiuoromethyl-cycichexylj-oxazol-5-ylimethoxyl-
phenyl-4H-11.2 4]oxadiazol-5-one

3-{2-Chloro-4-[4-methyl-2-(cis-1,4-trifluoromethyi-cyclohexyi)-oxazol-5-yimethoxyl}-
phenyl}-4H-{1,2 4joxadiazol-5-one
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trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,
4-oxadiazol- 5-one
WB-QZ-I;/iE%o}rL%)A-[4-methy|-2-(trans-1,4-trifiuoromethyl-cyclohe%)f/%]g%'z(}glfibgé [i,;s
r%e‘t'ﬁoxy"j- 75 phenyl}-4H-1,2,4-oxadiazol-5-one T
3-(2-Fluoro-4-{1-[4-methyl-2-(trans-1 Attrifluoromethyl-cyclohexyl)-thiazol-
5-yl]- propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one 30 3-{2-F
iuoro-4-[2-(trans-1,4-trifiuoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperid

in-1 ylm -thiazol-5-ylmethoxy]-phenyj}-4H-1.2 4-oxadiazol-5-one 27
-2 R T A RE oD TR O AT AR S v -pheny )
4H-[O/pAetydipiditdine
1-ylmethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one
3-[4-(4-Methy I-2-(trans-1,4-trifluoromethyl-cyclohexyl)-th
3-[2ahiB-gitie tycky)eayR4me thifkitve zeind i rpHungl)-ahenyil-4 H-{1 2 4loxadiazol-
5_onil-1,2,4-oxadiazol-5-one This invention also encompasses all
combinations of preferred aspects of the disclosure described herein. As
used herein, the term alkyl is to be understood in the broadest sense to
3-{2 ReffosalaRehhydrocatnap R iinanselcaRiBeANAAL Y ethiazol-5-
straight-chain, or branched. If not otherwise defined alkyl has 1 to 8
yimetBaxs i RRSAE-ERAhBISISPRETX )RRy I are alkyl residues containing
1,2,3,4,5, 6, 7 or 8 carbon atoms are methyl, ethyl, propyl, butyl, pentyl,

t, heptyl or.octyl, - rs of a|| these residues, isOpro
2 T TS Ao 1Py RRGREION 3 oL - Yimetnoss-
pheyéthyipertidxadiaminfloentyl, isohexyl, sec-butyl, tert-butyl or

tert-pentyl. The term ,;-(CO-C8}-alley™ is a hydrocarbon residue
containing 1, 2, 3, 4, 5, 6, 7 or 8 carbon atoms, in which the term

3-{2-Cliatkgi4smatbyiiehi-pbrayinimesisinstadiribironSpyransoasinehemm-4H-

X ,2%'}85@8%2’6?351%@ herein, the term alkenyi is to be understood in the
broadest sense to mean hydrocarbon residues which has 1 to 4 double
bonds and can be linear, i. e. straight- chain, or branched. If not otherwise

3-{z0efiRed-alkeny hasiidie S pairdicmse sapplas itz 21 G8) mikeK)-
are al mr sidues c% taining 2, 3, 4, 5, 6, 7 or 8 carbon atoms are, for

phe@&%’rﬁ v f’/gf 8pR %T;Oﬂgpropenyl (= allyl), 2-butenyl, 3- butenyl,
2-methyl-2-butenyl, 3-methyl-2-butenyl, 5-hexenyl or 1,3-pentadienyl. All

3.2 0GR SIS IS AR AISE 0 NG ISR KGOS Wriazol-5-yimethoxy]-phenyl)-

4H-[1,2 4loxadiazol-5-one

3-[2-Chioro-4-(2-cycioheptyl-4-methoxymethyl-thiazol-5-yimethoxy)-phenylj-4H+-
[1,2,4]oxadiazol-5-one

3-(2-Chlorp-4-{2-ltrans-1,4-(4-chloro-phenyl}-cyclohexyl}-4-methoxymethyl-thiazol-5-
yimethoxy}-phenyl)-4H-{1,2 4loxadiazol-5-one

3-[2-Chioro-4-(2-cyclopentyl-4-methoxymethyl-oxazol-5-yimethoxy)}-phenyl}-4H-
[1,2,4]oxadiazol-5-one

3-{2-Chloro-4-[4-methoxymethyl-2-(8-trifluoromethyl-pyridin-3-yl)-thiazot-5-yimethoxy}-
phenyl}-4H-[1,2 4]oxadiazol-5-one



10

15

20

25

30

As used herein, the term alkinyl is to be understood in the broadest sense
to mean hydrocarbon residues, which has | to 4 triple bonds and can be
linear, i. e. straight- chain, or branched. if not otherwise defined alkinyl has
W B 6N atoms. Examples of ,-(C2-C8)-alkinyl" are alk?ﬁW FE&fifayso
containing 2, 3, 4, 5, 6, 7 or 6 carbonztoms WO 2007/039177
PCT/EP2006/009303 28 are, for example ethynyl, 1-propynyl, 2-propynyl
(= propargyl) or 2-butynyl. All these statements apply also to the term
lkylidene. All these statements alsp apply if Ikyl group occur a
o2 R DR & RIS P AR AR SR e e
(1,2 allsdadicanbayigesidue or an arylalkyl residue, If not otherwise defined,
alkyl, alkylene, alkenyl, alkenylene, alkinyl and alkinylene are
unsubstituted or mono, di- or trisubstituted independently of one another
32 18 hvicathié2 -toaipbapy <utretupfpmetayhpis 20,-Gty Brethars:Mepy -
. -0- -C4) alkylene-(C6-C10) aryl, CO-O-(C1-C4) alkyl,
X 2%@%32?%@1 gkylene-(CB- C13)cycloalkyl, CO-O-(CO-C4)
alkylene-(C3-C 15)heterocycle, CO-N((CO-C4) alkylene- H)-(C0-C4)
Bk L5 Gthyl PHOARNA=k-
e ?@ﬁ?(%é@?j}% alky enﬁ@%{é’?&b alkylggﬁ%@éﬁg@c oalkyl, "
[1.2 A19:RE@T!S197S alkylene-H)-(CO-C4) alkylene- (C3-C15) heterocycle,
(CO-C4) alkylene-(C3- C6)cycloalkyl, (C0-C4) alkylene-(C6-C10)aryl,

(CQ-C4) alkylene-(C3-C 15).heterocycle, .{C2-C6)-alkenyl
L e S Ty S e M e
yim&dh(QQ-@Ghpalkiderd(C3Hota)getdaikyhe0-(CO-C4)

alkylene-(C3-C15)heterocycle, 0- C0-0-(C0-C4) alkylene-(C6-C10) aryl,

0O-CO-0-(C1-C4) alkyl, O-CO-0-(C0O-C4) 20 aIkerne-(CS-ClS?cycIoaIkyI,
A2 goetBoretakyieie (@ 15Hatbowpring-@ elobayikaxazol-5-
- lene ;) -(CO-C4) alkylene-(C6-C10)
ytm%ﬁ%@%@g@—ﬁpﬁﬁ%mgwgﬁgﬂn§

) alkylene-(C3-C15) heterocycle, SO-(C1-C4)alkyl,
SO-(CO-C4) alkylene-(C3- C13)cycloalkyl, SO-(CO-C4)

3-2adnisaed(Codighayt-SRd AR aliyens (Gl ) vhetarasyolohenyl]-4H-
SOZ%C;L-C4)§Ik\éI, S02-(C0-C4) alkylene-(C3-C 1 3)cycloalkyt, S02-(C0O 25

[1’2&6 Eﬂﬂéﬂlé-(@ -eC10) aryl, S02-(C0-C4) alkylene-(C3-C15) heterocycle,
S02-N((CO- C4)alkylene-H)-(C0-C4)alkylene-(C6-Cl0)aryl,

S N R AR e

1,2 4]oxadiazol-5-one
3-[2-Chloro-4-(2-cyclohexyl-oxazol-4-yimethoxy)-phenyil-4H-{1,2 4joxadiazol-5-one

3-{2-Chioro-4-[2-(2-cyclohexyl-vinyl}-4-methoxymethyi-thiazol-5-yimethoxyl-phenyl}-
4H- [1,2,4Joxadiazol-5-one

3-{2-Chioro-4-{4-methyi-2-(B-trifluoromethyl-pyridin-3-yl)-thiazol-5-ylmethoxy}-phenyl}-
4H-[1,2,4]loxadiazol-5-one

3-(2-Chioro-4-{1-{4-methyi-2-(trans-1 4-trifluoromethyi-cycichexyl)-thiazol-5-yl}-2-
phenyl-ethoxy}-phenyl)-4H-[1,2 4joxadiazol-5-one
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N((C0-C4)alkylene-H)-(C0-C4)alkylene-(C3-C 1 5)heterocyclewhere the
aryl ring or heterocyclic ring is unsubstituted or mono- or disubstituted by
F, ClI, Br, OH, CF3, N02, 30 ON, OCF3, 0-(C1-C6)-alkyl, (Cl-C(;;L)-aIkg/I[} )
Wﬁ("(Q"f@%’;%:’alkerne-H)-(CO-C4)-aIkerne-H; PCT/EPZ006/009303

N((CO-C4)-alkylene-H)-(C0-C4)-alkytehe-H, N((CO-C4)
alkylene-H)-(C0-C4)alkylene- H)-(C 1-C6)cycloalkyl,
N((C0O-C4)alkylene-H)-(C0-C4)alkylene-(C6-C12)-aryl, N((CO WO
2007/039177 PCT/EP2006/009303 29 - .

3-{4 -t AidABRU Y RIBRI AR TR HE QoS E Rttt YRz a)-Eaymethoxyl-2-

chioteneiiCO-1GhealkyldenE6-Cl2)-aryl,
N((C0-C4)alkyiene-H)-CO-(C0-C4)alkyl, N((CO-

4alkylene-H)-CO-(CO- kylene-(C3- . e N
SR D R ) e sl thgropo)
pheiy{([€6-04 dikyatiedd-E0n©-(CO 5 C4)alkylene-(C6-C12)-aryl,

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

3-(2-‘%@@%@& ! ﬁkﬁi&%@%{%ﬁ%@i‘%@ﬂ?yw(§-%5©ﬁiﬁlﬁ9fsl9@w$»pyridin-s-ym-thiazop

4)alkylene- _0-C4)alkylene-(C3-C 15)heterocycle,
S-yinefoorEal emyietie-i ) dsradizencaypne
alkyiene-H)-(CO-C4)alkylene-(C6-C12)-aryl,
342%&%%0%92@!%%&%@;%@%@ ° 933(aﬁﬁfﬁmdr£)e€g:%=%§)awkyi)—thiazo!—&yi}-
-C4)a ne-H)-CO- -C4)-alkylene-H)-
et BRSSO AR ARy o
N((C0-C4)alkylene-H)-CO-N((CO-C4)-alkylene-H)-
3~(2(CRleEalkydne<B e 4B )hitecooyeth wikg cbofrexpiytiarpbbhdiergoyidie -2 -y -
ring is _unsubsti [ - f disubstituted by F, Cl, Br, I, OH, CF3,
etmﬁ%?‘f%ﬁﬂ)%i‘é%%@f%%l%{/l;gl(%jl-ce;)-mky|,
N((CO-C4)-alkylene-H)-(C0-C4)-alkylene-H, SO2-CH3, COOH,
3-(2fhOrete 6) Ay grs! -tongiby 1 (R hfcEiBalrpradhig e ciohexyl-
thiatE\OSI3IQAH JQ meen satHEmesLmdro cadhamesl-sasiaining from 3 to 13

carbon atoms'in a mono- or bicyclic, fused, bridged or spirocyclic ring.

Wl e

ethdikar2arsyciopsapytacyciobuidxayEapediyheyclohexyl, cycioheptyl,

cyclobctyl, cyclononyl, cyclodecyl, cycloundecyl or cyclododecyl. The

ol ) =Y N
AR e Ao S s e
ethaxpreethdlrnhgdybréipHthadlé earBeERedam® cycloalkenyl is to be

understood to mean unsaturated hydrocarbon cycle
3-(4-{1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi}-propoxymethyi}-2-
triffuoromethyl-phenyl)-4H-[1,2 4Joxadiazol-5-one

3-(2-Chioro-4-{2 2. 2-trifluoro-t-[4-methyi-2-(trans-1,4-iriflucromethyi-cyclohexyl)-
thiazol-5-y[}-ethoxymethyl}-phenyl)-4H-[1,2 4}joxadiazol-5-one

3-(2-Chloro-4-{2,2,2-trifluoro-1-{4-methyl-2-(8-trifluoromethyl-pyridin-3-yl)-thiazot-5-yil-
sthoxymethyll-phenyl}-4H-{1,2 4loxadiazol-5-one

3-(8-{2,2,2-Trifluoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yi)-thiazol-5-yl}-
ethoxymethyll-guinolin-5-yl)-4H-[1,2 4]joxadiazol-5-one
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containing from 3 to 8 carbon atoms in a mono- or bicyclic, fused or

bridged ring, wherein the one, two or three double bonds are not located

within a cyclic alkyl group in such a manner that an aromatic system
Wr%%%ﬂ?@%é&mples of unsaturated cycloalkenyl groups are c% ‘['3%1’303

or cyclohexenyl, which can be bondeglyvia any 30 carbon atom. The term

cycloalkenyl also includes bicyclic groups in which any of the above

cycloalkenyl ring is fused to a benzene ring, for example 1,2-

dihydronaphthalene, 1,4- dlhydronapht% alepe and 1 H-indene. .
MO R s A e e B R S R

ethoayexelsalkenidiars-ynsibgtiptetradrondsdorer trisubstituted
independently of one another by swtable groups such as, for example: F,

s o B R S RSN A 9 e
5-yljeODy(OE G EikpEE el 3, Bﬁmsmm@@l@@ CO-N((CO-C4)
alkylene-H)-(C1-C6)alkylene-H, CO-N((CO-C4)

2%@@%@?0&%1@%2%@%9!%@ (E%ﬁ%@z fans, 1 4-tr|ﬂuoromethy¥ cyclohexyh-

alkylene- CX)alkylene-(C6-C12)- aryl, (CO-C4)

thiazgkyrefeat t@!ﬁayéwibamy &%@)&@PW%@%&@W (C2-C6)-
alkinyl, (CO-C4) alkylene-(C6-C10)aryl, (C0-C4) aikylene-(C3-C 15)

3- (41{§t§rmﬂr&&ﬁoa (C0n&06) 1@kl t(B0crhalkylans@n(COHChistioys (EP-C4)

Ak Ieneigo }%@ )&})ﬁa li, é ﬁe 10 %ﬁgﬁ%ggagﬁy)' ;ﬁaeii)o -(C0-C4)

alkylene-(C3-C 15)heterocycle 0O-CO-0O-(CO-C4) alkylene-(C6- C10) aryl,
3-(2GROH(Z12CH wikyt | OB OY(CAEa4] atkpimedh(CBYO U B)YS e At cd-5-yi]-

k le, O-CO-N((CO-C4)
outce ﬂ%},@%’%&%@éﬁg%b %@%}% %%w 0-CO-N(CO-CH)
alk lene-H)-(C0-C4) alkylene-H, O-CO 15 N((CO-C4) alkyl ene (CO
3- (46{2)251&2@!@@@-%&3 oetr ik cridiny Sk b 0-C4)

butdHeRf(ESphir deterarue BAGkfatiabol 53 He0-C4)
alkylene-(C3- C13)cycloalkyl S -(CO-C4) alkylene-(C6-C10) aryl

CQ-C4) alkylene terocycle, SO- 0-C4)
aﬁé vientites-c1 1@)@%1 Dg/ g§ u@f@%ﬁﬁﬂﬁﬁg & (‘%@é ryI%
butc&@’e{&@;‘w&lbyieﬁey(}%-&q’slﬁ)daﬂmemayoléﬁlé (Cl20 C4)a|ky|
S0O2-(C0O-C4) alkylene-(C3-C13)cycloaikyl, SO2-(CO-C4)
alkylene-(C6-C10) aryl, S02-(CO-C4) alkylene-(C3-C 15) heterocycle,
3-[480 BN (EitHakpieievHi-tOsthg4futate ey (et xp)arahioro-phenyl-2 H-
i1 Z%&glé{%@_}mgylene-H)-(CO-C4)aIkerne-H, SO2-N((CO-

3-{2-Chloro-4-[4-methyi-2-{1-methyl-1H-pyrazol-4-yl}-thiazol-5-yimethoxy]-phenyl}-2H-
{1,2 4loxadiazol-5-one

3-[2-Chloro-4-(4-methyl-2-guinolin-8-yl-thiazol-5-yImethoxy)-phenyi}-2H-
[1,2 4Joxadiazol-5-one

3-(2-Methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexyl}-oxazol-5-yi}-
propoxy}-phenyh-4H-1,2 4-oxadiazol-5-one
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C4) alkylene-H)-(C0-C4)alkylene-(C3-C 13)cycloalkyl,
S02-N((C0-C4)alkylene-H)-(CO- C4)alkylene-(C3-C 15)heterocycle, where
or heterocyclic ring is 25 unsubstituted or mon ’ ’
glz" ’Y?{gu?egd by F, Cl, Br, OH, CF3, NO2, CN, OCF3, 0- (C%che‘j”?“ﬁ“"”‘”
(C1-C6)-alkyl, N((C0-C4)-alkylene-H$$CO0-C4)-alkylene-H;
N((C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N((CO-C4)
alkylene-H)-(C0-C4)alkylene- H)-(C1-C6)cycloalkyl,

0-C4 )alkylene-(CB-C12)- iazql-5- .
ST ) e R R R A e g5 Ymetho
phengliadehe-HI-CgaB@aiccamlkylene-(C6-C12)-aryl,

N((C0-C4)alkylene-H)-CO-(C0-C4)alkyl, N((CO-
C4)alkylene-H)-CO-(C0-C4)alkylene-(C3-C13)cycloalkyl,
3- (2MQ@@mﬁ)élkﬁeﬁ@myi@dﬂ@f@@A‘)ﬁf!@@ﬁé’f{@@}’t@l’s}%%b%ﬁm’ -5-yl}-
prop ; Ji@{tqng Hia@rQiGRANO 2007/039177 PCT/EP2006/009303
31 4)a|ky|ene (C6-C 12)-aryl, N((CO-C4)alkylene-H)-CO-O-(C0-C4)alkyl,
N((CO- C4)alkylene-H)-CO-O-(C0-C4)alkylene-(C3-C13)cycloalkyl,

3- {5@(&6&@%@@@%% BEHP-(Carsrballavteiiedemhetip)dyeterecydehiazol-5-

ylm%ﬂéﬁ@ &%%z% rl?yPO Nét%g?éc Oﬁ Saryl,

N((CO- C4)a|kylene H)-CO-N((CO-C4) 5 alkylene-H)-(CO-C4)alkyl,

3- (SCI\% zf('}aiﬁ er)r‘?l "%?%ycilg @cloa 992%%%%%'%%#00@89@@5 cyclohexyl-thiazol-5-

ne-

pm@wmbawmaﬂ?@@W@@@pawylene H)-
(C0-C4)alkylene-(C3-C15)heterocycle, where the aryl or heterocyclic ring

is unsubstituted or mono- or disubstituted by F, CI, Br, I, OH, CF3, NO2,
3-(2ENfloemEthor f-Ce et gdjrm%‘ww uoromethyl-cyclohexylj-thiazol-5-

yim@%@}g raianer )46y aliadsie-H,S02-CH3, 10 COON,
1-C6)-alkyl, SF5 CONH2. The term "aryl" is understood to mean
aromatic hydrocarbon ring containing from 6 to 14 carbon atoms in a

3-(2rIomeororitysie-4id g Exaatiple 4fréD6-C 24fingrmnysiarecypfiehgky!)-thiazot-5-
naphthyl, for exa aphthyl, biphenylyl, for example
LS T G

enyl enylyl, anthryl or fluorenyl.
Biphenylyl rings, naphthyl ringand, in particular, phenyl ringare further

. I T vElg_isaings FRERy])-
o Ay )
?h?amsadlfﬁ%ﬂo(’ﬁétéh%w'ﬁf@&c?oér%ﬁ@m -50PE6ntaining from 3 to 15

carbon atoms in a mono- or bicyclic , fused, brldged or splrocycucrlng in

which 1 to 5 carbaon atoms of the 3 to 15 ring car
3-(2-Difluoromethoxy-5-fiuoro-4-{1-{4- me?hyl 2- {qgans tntf? oromethyi -cyciohexyl)-

thiazol-5-yll-propoxy}-phenylj-4H-1,2 4-oxadiazoi-5-one

3-{2-Methoxy-4-[2-(trans-1,4-triftuoromethyl-cyclohexyl)-4-(4-trifluoromethyi-piperidin-
{-yimethyl-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one

3-(2-Methoxy-4-{1-{2-(trans-1 4-trifluoromethyl-cycichexyl}-4-(4-triflucromethyi-
piperidin-1-ylmethy!}-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

3-{5-Fiuoro-2-methoxy-4-[2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-yimethyl}-thiazol-5-yimethoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one
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replaced by heteroatoms such as nitrogen, oxygen or sulfur in which
further the heteroatoms can be oxidized, for example N=0O, S=0, SO2.
wgﬁa%r%%z%% gzl)cl;:Ze;IeroCycles. are acridinyl, azain_dole (1H'-pyrr?‘Lva%%ﬂ)i59{/%,93 0
yl, azaspirodecanyl, 25 azepinyl, azetidinyl, aziridinyl,
benzimidazolyl, benzofuranyl, dihydr@Benzofuranyl, benzothiofuranyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benztriazolyl,
benztetrazolyl, benzisoxazolyl, benzisothiazolyi, carbazolyl,
4aH-carbazolyl, carbolinyl, chromanyl, chromenyl, cinnolinyl,
decahydrochinolinyt, 4,5-diihydrooxazolinyl, dioxazolyl, dioxazinyl,
3-(5-FBatiogotanyipty34dioxalétahS, B Hiokof 818 thatbyaiime @ HAB (4
.« 1,5 2-dithiazinyl..dihydrof 3-hj-tet | |, fur. L
i R e B e e e
5-onimdolyl, 3H-indoiyt, isobenzofuranyl, isochromanyl, isoindazolyl,
isoindolinyl, isoindolyl, isoquinolinyt WO 20071039177
PCTIEP20061009303 32 (benzimidazolyf), isothiazolyl, isothiazolidinyl,
3-{2{BiHriganRNCRodZolfRTsol drdlitypragisihybiirigheadbaolifioromsthyt-
pipeketRPIReraZinyh- RN cfipHhapBRinidinYI}-astaly dreiasiinalBine
oxadiazolyl, 1,2,3-oxadiazolyl, 1,2,4-oxadiazolyl, 1,2,5- oxadiazolyl,
1,3,4-oxadiazolyl, 1,2-oxa-thiepanyl, 1,2-oxathiolanyt, 1,4-oxazepanyl, 1,4
3-(2 DiazepieyholoRokaZinyisah 8-bXakifiybrbrdetkaiziydicheaadiidiggirifluoromethyt-

. linyl, Iyl I |, ph idinyl, ph linyl,
O R L
piperazinyl, piperidinyl, pteridinyl, purinyl, pyranyl, pyrazinyl, pyrazofidinyl,

3-{2%%@%?3%?}%’ ?y%!ﬁb&}S@%ﬁiﬁ%ﬂﬁ‘%ﬁ%%@%ﬂ@@@@%ﬁjwwm-

‘ lyl, pyridinyl, pyridyl, pyrimidinyl, pyrazoinyl, 10 pyrrolidinonyl,
tnﬂq@wmﬁﬁw}-m&mmg}i;ybvﬁmyl}-éhuﬁr@i&ﬁﬁ&m%m%ﬂrﬁ}'neml}qﬁ)éﬁdﬁ%iﬁw,xad'azo*-5-
oneduinoxatinyl, quinucfidinyl, tetra hydrofuranyl, tetra hydroisoquinoffnyi,

tetra hydroquinolinyl, tetrahydrofuranyl, tetrahydropyranyl,

tetrahydropyridinyl, tetrahydrothiophenyl, tetrazinyl, tetrazolyl,

3-(Zﬁblfm&éﬁhiﬁdif}%wlﬁtlo@%ia{@aﬁﬁﬂ&ﬂ,f&#‘sﬁhiladiﬁmwl~cyclohexyl}—4-(4-
.. 1,2,5-thiadiazolyl, 1,3,4-thiadi thianthrenyl, 1,2-thiazi , .
T A PN AU R SUrg AL ahry - oxaciazol

5-orthienyl, thietanyl, thienothiazolyl, thienooxazolyl, thienoimidazolyl,
thiomorpholinyl, 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-triazolyl,

3-(51FhEraidz@d, 2 BaiaRRpandixenthdins-1 4-trifluoromethyi-cyciohexyl)-4-(4-

trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-yl}-propoxy}-phenyl}-4H-1,2 4-oxadiazol-
5-one

3-{2-Fiuoro-4-[4-methyl-2-{trans-1 4-triflucromethyl-cyclohexyl}-thiazol-5-yimethoxyi-
phenyl}-4H-1,2 4-oxadiazol-5-one ‘

3-(2-Fluorp-4-{1-[4-methyl-2-{irans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yil-
oropoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one

3-{2-Flucro-4-[2-(trans-1 4-trifluoromethyl-cyclohexyl}-4-(4-trifiuoromethyl-piperidin-1-
ylimethyl)-thiazol-5-yImethoxyl}-phenyl}-4H-1 2 4-oxadiazol-5-one



20 The heterocyclic rings are unsubstituted or mono-, di- or trisubstituted
by suitable groups such as, for example: F, ClI, Br, f, CF3, NO2, CN,
COOH, CO-0-(C0O-C4) alkylene-(C6-C10) aryl, CO-O-(C1-C4) alkyl,
CO-0-(CO-C4) alkylene-(C3- C13)c c/loalkyl CO-0-(CO-C4) alkyle
ne-(C3-C 15) heterocycle,, CO-N((CO-C4)
alkylene-H)-(C1-C6)alkyiene-H, CO-N((CO-C4)
afkyiene-H)-(C1-C6)cycloalkyi, 25 CON((CO-C4)
3-{2- lekwb%{HXZQ@ﬁQalkyiﬂﬁm@ﬁ@iﬁ}@@bN@@M}(@kﬂmﬁkﬁ‘dﬁ%’(mi-plperidin-

o SR S

0-(C0-C6)- aIkyI (CO-C4) alkylene-O- (C0-C4) alkyl, (CO- C4)

i Q)
o e e S B e S s s 25 22

tnﬂum&wﬁ@*&m@ﬁhé@rﬁ@@éi@tm@@f{w -C4) alkylene (C6-C10)

aryl, O-CO-O-(C1-C4) alkyl, 0- CO-O-(CO-C4)

afkyiene-(C3-C13)cycloalkyl, O-CO-O-(CO-C4) alkylene-(C3-
This inygyfeferg eRCEILTSIE G ompbinajiens ¢ P(eBTer asagsteof the disclosure
descHBBGkMERryl, 0 WO 2007/039177 PCTIEP2006/009303 33

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

alkylene-H)-(C0-C4) alkylene- (C3-C13)cycioalkyl, O-CO-N((CO-C4)
As u%ﬁyt&mf&d)ﬂﬁ@@eﬁﬁ)amw&eﬁe dﬁaaﬁtﬁ)dwaﬁdbﬁcmc&(ﬁ@ﬁ ﬁék)adk;d mean

I C 13 | S-(CO-C4 Ik
saturgr%%%y%%c ene ene &héeigéjﬁheron%gcé SOg 2 Zb Cébrar)uched i
not cﬂ@@@—@ﬂﬁ%ﬁy@ﬂé%@@ -Cta Bm@oalmmW&ﬁakwéﬁ&kal' are
. - s [yl - kyl,
a2 o T el SO s oy eyt B propyl
butyaikgléne tesichepshar SOvl(the cEpamyeabaltiBasespHdtandyerropy!,
isob@YP-1 %%M%’W&?J&W«ﬁ@rﬁ:@%ﬂ}?}’@@%(ﬁ@t%@ﬁﬁyl239&%%1 3-

C4) aIkerne H)-(C0-C4)alkylene-H C4)_
met@[&ggﬁg ﬁ??@@b&%ﬂw t&gtgbf@y i “Eﬁfgﬂéyl‘he term ,-{CO-C8)-alky!" is a

nydrsé)@rwﬁl G@s@éﬁﬂﬁﬁ%ﬁﬂﬂ@ {(Co; @4§alkyk;bned£?§ﬁrb@}h@tem§yﬁl%vwhea;ee term

-Con apy. rgé(gr r\gé%r}/ﬁ&%ths%r%sgt efq%r m% oto(%?l ubstitited .
N?(Eio -C4)-alkyiene- H)-(C 0-C4)-alkylene- H%E é\j o( %'é-fn ﬂi%/

As usl %fgﬁgt)% Ok%gﬁb %%I%% %41?%% %%%é% Cycﬁﬁn(%@madest sense o mean

hydm@g&@c@@alﬂmwap@@&hmur&m@@mcﬁepamm(p@cimﬂa . e. straight-

cnm%@%%é%ﬁeh')xé% ChalkvianadinsS Aeaheieasycls. d\l&%%m;

lene-H)-CO-(CO-
wxamp es of -(C2-C8)- alkﬂny! are alkenyl residues containing 2,3, 4, 5,6, 7 or 8

carbon atoms are, for exampie vinyl, 1-propenyl, Z-propenyl {= aliyl), Z-butenyl, 3-
buteny!, 2-methyl-2-butenyl, 3-methyi-2-butenyl, 5-hexenyl or 1,3-pentadienyl. All these
statemenis apply also o the term alkenyiene.

As used herein, the term alkinyi is to be undersiood in the broadest sense {o mean
hydrocarbon residues, which has 1 to 4 triple bonds and can be linear, L. e. straight-
chain, or branched. If not otherwise defined alkinyl has 2 to 8 carbon atoms. Examples

of ,-{C2-C8)-alkiny!” are alkiny! residues containing 2, 3, 4, 5, 6, 7 or 8 carbon atoms
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C4)alkylene-(C6-C12)-aryl, N((CO-C4)alkylene-H)-CO-(C0-C4)alkyl,
N((CO- C4)aikylene-H)-CO-(C0-C4)alkylene-(C3-C13)cycloalkyl,

“{é(%@%%i?lkylene H)-CO- (C0-C4)alkylene-(C3-C 15)hete;§8§%gmo /009303

aikylene-H)-CO-0O-(C0-C4)alkylene 20 (C6-C12
N((C0-C4)alkylene-H)-CO-O-(C0-C4)a#kyl, N((CO-C4)alkylene-H)-CO-
O-(C0-C4)alkylene-(C3-C 13)cycloalkyl,
N((CO-C4)alkylene-H)-CO-O- (CO C4)alky|ene (C3- ClS)heterocycIe

are @g%%/%%a% lenﬁ;gsgoyl\l pr yny z 070 a‘gyﬂ) or 2-butynyl. All these

statéﬁ@éﬁﬁb@p}dﬂ@lméal-ﬂ)e&@rﬂd(@@@iﬁé%lkerne-H)-(CO- C4)alkyl,
N((C0-C4)alkylene-H)-CO-N((C0-C4)-alkylene-H)-(C0-C4)aikylene-(C3 25
C 13)cycloalkyl,

All thige stataRiicacHHPelD NGCER T Hralis remits )26CD Sobdilaahen another
residlS-fol DNBHRIRGHCS, W&%ﬂ%@&dé’réﬁ%{?@%&%&ﬁ magétswaqdarysaikys

or mono- or disubstituted by'F, CI, Br, I, OH, CF3, NO2, CN, OCF3,
resigygC1-Ce)-alkyl, (C1-C6)-alkyl,
N((C0-C4)- alkylene H)- (CO C4)-alkylene-H, SOZ CH3 COOH

COOﬁ%l ng -alkyl ONHZ2. 30 Thet 5 an I‘WI

If nof RiRgSIsE A5iIR o |cF? 55 DV ) ‘85?4 1%%‘?1 ifYiehe are

unsm@ﬁﬁrﬁ)@d@t@nooxncl&;mwsfmsewamwlm@egmmw aﬂdmmﬂ@th‘etcby\@itab
2007/0 9177 PCT/EP2006/ r I

gmu<§‘1"Snel’[[erocy 8g%vxﬁ”}?%a%6b§?dg§ﬂ\/§é§ ? gmﬁ%égr?é? s su(;r??s%t5 ?E@ 62)

alkyeer(ple- W@bmﬁ@&@d@h@lmﬁ%ﬁﬁh@d@%@éhdIh!efefllﬁp@?ézme

C 1358804 0ey 12 SABYE-A H-Seindole: PAPe AR Rt NS A2 eHEING (C0-C4) alkylene-

isoindoline, 2,5- dlazablgé/clo 2.1] he tane, thlomorphohne 1- OXIde

H)-(GoRbrpiIRRe1 (LRG0 2 hi b N G RE) Fisulania-Hlofed-C4) alkylene-H,

coq wlmeﬁgmwwmmk @ﬁ@mgm@ﬁm@yciaazkyt CO-N((C0-C4)
2, 3 6,7-tetrahydro-(1H)-1,4- dlaz‘iz%fmyH -one, 4- ox

oy i o) SIRBRNE G R oHs e (H IS e e,
cemmﬁwoll@ﬂ@@a,)%me&etwahydmdr% 20Gtdabcfiidisha)(pprdziigheterocycie,
1, abl y, % Olpon z bigy gl‘c# # eptan
(C2- % F %’ % %ﬂi iC% ?&%langlcy %c? %HE%CG C10) awyl,
G- (@%Cﬁ%?aéw&hge{ﬁbﬁhié‘r@[@!@l@ﬁwid(ﬁd%&@)?athwahyd@S ﬁ‘iS)heterocycie O-
5 r I y%r@i
C0- ? 8- dlaza blcy %Fyg@%noé&gnéaﬁgcgrt?d@ﬁ &;;110'%%/5%3%? Q‘rEﬁlcg)lged: Jﬁ ¢
alkyﬂaged[%gégymg@lg}écwp {CO-C4) alkylene-(C3- 15}heterocycia S-{C1-
C4) érvg;p -8 methyikgrysefidieonatopiBgliging.-(Co-C4) alkylene-(CE-C10) aryt, S-
diaza-sp |ro(£5 .5lundecane, 2,7-
(CO- Cd) alkylene-{ 15) heterocycle, SO-(C1-C4)alkyl, SO-(C0-C4) alkylene-(C3-
C13)eycloalkyl, SO-(C0-C4) alkylene-(C6-C10) aryl, SO-(C0-C4) alkylene-(C3-C15)
heterocycle, SC2-(C1-C4)alkyl, 302-(C0-C4) alkylene-(C3-C13)cycloalkyl, SO2-(CO-
C4) alkylene-(C6-C10) aryl, SO2-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-N{{CO-
Cd)akkyiene-H)-(CC-Cdialkylene-(C6-C10jaryl, SG2-N{{C0-C4)alkyiene-H)-(CO-
C4)alkylene-H, SO2-N{{C0-C4) alkylene-H)}-(C0-C4)alkylene-(C3-C13)cycicalkyl, SO2-
N{(CO-C4)alkyiene-H)-(C0-C4)alkylene-(C3-C15)heterocyclewhere the aryl ring or
heterocyclic ring is unsubstituted or mono- or disubstituted by F, Cl, Br, OH, CF3, NO2,
CN, OCF3, O-(C1-C8)-alkyl, (C1-C8)-alkyl, N((CO-C4})-alkylene-H)-(C0-C4}-alkylene-H;
N((C0-C4)-alkylene-H)-(CO0-C4)-alkylene-H, N((C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C1-CB)cycioalkyl, N{(C0-C4)alkylene-H}-(CO-C4)alkylene-(C6-C12)-aryl, N((CO-
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diaza-spiro[4.4)nonane, 3,9-diaza-spiro[5.5]undecane,
2,8-diaza-spiro[4.5]decane, 2,7 15 diaza-spiro[3.5]nonane,

wé ueiagarspiro[5.5)undecane, 2,7-diaza-spiro[4.5]decane, por/ep2006/009303
1-oxa-4,9-diaza-spiro[5.5]undecane, 1-oxa-4,8-diaza- spiro[5.5)undecane.

The term "R2 and R3 together with tt‘?@C atoms to which they are bonded
form a (C6- 20 C10) aryl- or a (C5-C10) heteroaryl ring" R1 R3 R2 refer to
structures of bicyclic aromatic or heteroaryl rings which comprise 10 to 14

C4)aﬁﬂ{}¥é¥1@rﬁ)tft%dﬁ%ﬁgﬁéﬁﬂl(mg@%@%ﬂ@r léﬁqrmt@msa%a}wﬁ@ﬁy@o-

refers to residues such as carb ony or nitro

(CO-GHorBEna 1685 B Pl P E 0y S St BRI AR
mm@f%ﬂ@%ﬂm«rt]ee@mm?&{ea@y@wb@n%cgm?re@@tmurcﬂmlkyiene H)-CO-
m alcan | ol ea

(O e oG Lo T e A e e T s be
C4)a§{9m’rﬁ (TEhe fRirarmgf, N(@GM}MWB&)H@LE@EHBM&M)&Mbmm

f I
04) &rrﬁn&‘%}éem @ng%? i)gflren egll’?t‘ n eniggfn%fé purg%%r)lxa%m rs an
CO- @né@ﬁk«é‘s«taﬂimmréﬁib&‘iééiwearasytdq:méé(@@éféﬁe@hvé@s@haﬁ&%§%4}
alkylg'ﬁétﬁz ;R@ewaettyéorguwmglal ] an %f%@;%ﬁa@mcmpt@q@@m

tWO Stereoiso ers of the t comprises all ratios

alkylereddistridid ialid hﬁéi@ﬂé&ﬂaﬂ@d@@qﬁ@&a ECr-alksnadi(CO-
C4)ARPOLRIEIEMN AT ISR NOCD IS NAKGIEN LIS [EMRIFO0- 0 S lkylene-H)-

isomers) the invention relates both to pure E isomers and pure Z jsomers

(OB TP dcha IR RS THATF S GARECBSHRERSHRIC TG 15
unsd&ét@ml@:f@hﬁﬁoobmsaﬁmﬁwtm fBl‘mulaHi W@IMEGIMEESCFB O-

(€1 g%érﬁéfg E@*&%&a@é ﬂ&#ﬁ)ﬁ% elsn(t: be sepa?ra &4 ?ﬁ% eét%f\% CH3,

COG@Haboheéts! -C6)-alkyt, SF5, CONH2Z.

The term cycloalkyl is to be understood to mean saturated hydrocarbon cycle
containing from 3 to 13 carbon atoms in @ mone- or bicyclic, fused, bridged or
spirocyclic ring. Exampies of (C3-C13)-cycloalkyl cyclic alky! residues are cycloalkyt
residues containing 3,4, 5,6,7, 8,8, 10, 11, 12 or 13 ring carbon afoms like
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl,
cyclodecyl, cycioundecy! or cyclododecyl. The term cycloalkyl also includes bicyclic
grops in which any of the above cycloalkyl ring is fused to a benzene ring, for
example indane and 1,2,3 4-tetrahydronaphthalene.

The term cycloalkenyl is to be understood to mean unsaturated hydrocarbon cycie
containing from 3 to 8 carbon atoms in a monoe- or bicyclic |, fused or bridged ring,
wherein the one, two or three double bonds are not located within a cyclic alky! group
in such a manner that an aromatic system results. Examples of unsaturated
cycloalkenyl groups are cyclopentenyl or cyclohexenyi, which can be bonded via any
carbon atom. The term cycloalkenyl also includes bicyclic groups in which any of the
above cycloalkeny! ring is fused to a benzene ring, for example 1,2-
dihydronaphthalene, 1 4-dihydronaphthalene and 1H-indene.



10

15

20

25

30

by customary methods, for example by chromatography on chiral phases

or by resolution, for example by crystallization of diastereomeric salts

obtained with optically 20 active acids or bases. Stereochemically uniform
W@o%ﬂ%‘tfﬁ&é of the formula | can also be obtained by empIoW}g 20067009303

stereochemically uniform starting mag#¥ials or by using stereoselective
reactions. The compounds of the formula | may exist in the form of their
racemates, racemic 25 mixtures, pure enantiomers, diastereomers and

o R e S R R

trisupstipeunitdsefshadotimofeohel Brsthisdmeanidtéimgroapdeuobtamdar lmxample: F,
{

o P\ AR B G e e .0 1.4

alkyly @@t@-ﬁlﬁﬁh&h}m%tﬁmﬂﬁia’r@ﬁ HryideaholiRtS- b&%&ﬂhﬂiksﬁf@b(@ $or

C1 52&18@?8‘&@@8'"@EPN%ECU@&?QQ{}%Hé“ﬁé)k{zé‘ée@scymv%ﬂ%ew'%m (CO-C4)

cceptable anion ation. 'Suitable WO 2007/03
kyﬁmﬁP@b@@W'@é SHaEeGEaalk Wesepthnie eid g EHe C 12)-

aryl, Qﬁb%ﬁr&m@m efilrssirveptionare: salis)afidporasniceacitesych@s-ce)-
hydrochloric’acid ydrobromlc pho horic, metaph hor njtric an(iJ O-(CO-
alking i - o 1P BF P W Slat o) AR el LRI IRiRcYole, O

CG)W?ngnﬁm{mﬂc@mpmamm anfywmwgiqm?) alkylene-
t t ,
Ekeykyvad WS Evak Y eR s R Aty WS
aIkymma{lﬂéhmlelkwm@(@mrrﬁ)hmﬂersaftﬂaaﬂ%aﬂl@}éidmwoﬁlbwase {CB-
1R RSE ) SIS AR e 4 i, O

and sa metamol

CO-Q- mwm&ﬂmﬁﬁ‘e&r@m \Bairoperrieidh: RINHRSihalnysine-bh-(60-C4)
aakyfénaé'eca?@@%%rﬁaésww @b%@ﬁ&w@?@wnwmﬁmﬁyﬁn@n@@m-

as, for example, ftrifluoroac ate likewise belong within the framewaork of

N((GReGAVEHRIANES TsERA-GhbatstaResd for thESprEpaRien Sreurledibic 4t
alkyRirPageticallyaerentabiesalis Lhaseioydu, ss(e:mmmm?rﬂaae(mmag

oo R B S T I e AR ea e e
(csm@npemdaytthesmm@naa@mm JBEAMER ) alkylene-{C3- CTB)cyc#oa{ky{ SO-
(C0-C4) alkylene-(C8-C10) aryl, SO-(C0-C4) alkylene-(C3-C15) heterocycie, SO2-(C1-
C4)alkyl, SO2-(C0-C4) alkylene-(C3-C13)cycioatkyl, S02-(C0-C4) alkylene-(C5-C10)
aryl, SO2-(C0-C4) alkylene-(C3-C15) heterocycle, SO2-N{{C0-C4)alkylene-H)-(CO-
Cajalkylene-(C8-C10)aryl, SO2-N({C0-C4)alkylene-H)-(CO-C4)alkylene-H, SOZ-N{CO-
C4) alkyiene-H)-(C0-C4)alkylene-(C3-C13)cycioalkyl, SO2-N({CO-C4)alkylene-H)-(CO-
C4)alkyiene-(C3-C15)heterocycie, where the aryl ring or heterocyclic ring is
unsubstituted or mono- or disubstituted by F, Ci, Br, OH, CF3, NOZ, CN, OCF3, C-
(C1-CB)-alkyl, (C1-C8})-alkyl, N{{C0-C4)-alkylene-H)-(CO-C4)-alkylene-H;
N{(C0-C4)-alkylene-H)-(C0-C4)-alkylene-H, N((C0-C4) alkylene-H)-(C0-C4)alkylene-
H)-(C 1-C8)cycloaikyl, N({CO-C4)alkylene-H)-(CO-C4)alkylene-(C6-C12)-aryl, N(CO-
Cé)alkylene-H)-(C0-Cd)alkylene-(C3-C 15)heterocycle, N({CC-C4) alkylene-H)-CO-
(CO-C4)alkylene-(C8-C12)-aryl, N((CO-C4)alkylene-H)}-CO-(C0-C4)atkyl, N((CO-
C4)alkylene-H)-CO-{C0-C4)alkylene-{C3-C13)cycioalkyl, N({CO-Cajalkylene-H)-CO-
(CO-C4)alkylene-(C3-C15)heterocycie, N((C0-C4) alkylene-H)-CO-0-(CO-
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example an ester, which on administration to a mammal such as, for
example, a 20 human is able to form (directly or indirectly) a compound of

wins,formla | or an active metabolite thereof. Physiologically fungtionalosses
derivatives also include prodrugs of the compounds of the invention, as

described, for example, in H. Okada &t al., Chem. Pharm. Bull. 1994, 42,
25 57-61. Such prodrugs can be metabolized in vivo to a compound of the
invention. These prodrugs may themselves be active or not. The

B R o ATk Lo Al
C4)aﬁm5an@fbh&@~@r{ﬁél @6)@#&%@%&%&%%@@ e NGrOnBIORYIRART H)-

cO- @ Riel Eﬁ“m@gﬁ’@@% R & Qﬁgié?feﬂwwrmce C4)-
OO /03 177 PCT/EP2006/009303 3 AII re rences to

alky %{ﬁbiﬁ%ﬂﬁ‘w NG POrieranandr NS+ Ad-ARio0aRETE) S thd ((CO-C4)-
aakyi@f@ﬂwﬁ mﬁmk@e&@cax@éwdwbaé%u@wm@tww@mogbeemsz

ARG U AT DU AL TENIE Bt T CAneA AL s

(CO- WW%BMMgWSwTMBMRd@@mm béthmoyadintimgase

ble as modulator ero
unsupr ﬁé%raﬁ? -acti {/}gfeo r‘aégep ors'f%lﬁé%?%yare nééﬁ%ﬁ?agitg% w i\lécf?(%i—? O-
(C1-08 petiuarét b hgeaikis, dﬁé%ﬁgww\@@léﬁ(&%%éﬁmﬁﬁﬁﬂyh@% -GH3,

Codg{cq-p é’pgfg (?@){qh@%Peéﬁp@)forms PPARalpha, PPARgamma
and PPA delta (identical to' PPARbeta), which are encoded by different

genes (Eeromsomg prqllferator -activated 15 receptor (PPAR): structure,
The RegDENAMS ohactyalianankdivarsembincloamddmelimagicokialhBiguesm & to

Funct., 1993, 18(5), 267-77). In h PPAR

14 oA RIPPAR G GRS T SAATTRES BICh 2 AR B Pre

phesgjgzﬁwmaws?%mmar&apﬂmwamaahaamﬂw zapspmiyg fBiférmmple 2-
ifferent istribut d

Pt NG TS PP Sy 1) o Garih e b sy

naptiteytegqgatidnin particular, phenyt r:ngare further embodiments of aryt ring.

The terms heterocycle is understood to mean saturated (heterocycloalkyl), partly
unsaturated (heterocycioalkenyl) or unsaturated (heteroaryl) hydrocarbon rings
containing from 3 to 15 carbon atoms in @ mono- or bicyclic , fused, bridged or
spirocyclicring in which 1 to 5 carbon atoms of the 3 to 15 ring carbon atoms are
replaced by heteroatoms such as nitrogen, oxygen or sulfur in which further the
heteroatoms can be oxidized, for example N=0, $=0, SO2. Examples of heterocycles
are acridinyl, azaindole (1H-pyrrolopyridinyl), azabenzimidazolyl, azaspirodecanyl,
azepinyl, azetidinyl, aziridinyl, benzimidazolyl, benzofurany!, dihydrobenzofuranyl,
benzothiofuranyl, benzothiophenyl, benzoxazolyl, benzthiazoly!, benztriazolyt,
benztetrazolyl, benzisoxazolyl, benzisothiazolyl, carbazolyl, 4aH-carbazolyl, carboiinyl,
chromanyl, chromenyl, cinnoliny!, decahydrochinolinyl, 4, 5-dihydrooxazolinyl,
dioxazolyl, dioxazinyl, 1,3-dioxolanyl, 1,3-dioxotenyl, 3,3-dioxo[1,3 4]oxathiazinyl, 6H-
1,5,2-dithiaziny!, dihydrofure[2,3-b}-tetrahydrofuranyl, furanyl, furazanyl, imidazolidinyl,
imidazoliny!, imidazolyl, 1H-indazolyl, indolinyl, indolizinyl, indolyl, 3H-indolyl,

isobenzofuranyl, isochromanyl, isoindazoly!, isoindolinyl, isoindolyl, isoquinolinyl
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of a large number of genes, the products of which genes are directly or
indirectly crucially involved in lipid and carbohydrate metabolism. Thus,
for examgle the PPARalpha receptor plays an important part in the

W 9,?]2%3 " fatty acid catabolism 25 or lipoprotein metabolfsh T (]eﬁll?\(}%?os

while PPARgamma is crucially involvesl for example in regulatlng adipose
cell differentiation. In addition, however, PPARs are also involved in the
regulation of many other physiological processes, including those which

t direct] ted with carhohydrate or I tabolism. Th
(oor a7 ob 2P PHRE L P HEM S50 B3 D AN KRG MO

|sox@£nﬁdiﬁylvaﬁ$esﬂuiu@0 kytubipicconyhauodshiolinghyimegpetktendsnyFor

vant revie bout func hys effec . i
B R S e N e
oxadiQBHR5 Wﬁsmmdl“amial.,UZMEMB&QWWO(X}M@%W 1BRT-350oKHeeRany!l, 1,4~

cxazéggyi2 Sg%%g—goﬁﬁg? E%Ié%ﬁ’@ 61;09?5’.9ﬁy§%§é£d We@if{& R!jloél%bzotyi

63; E. and Berger, J.P., Int J Obes Relat
oxetplab DR, DosraTtrrsing) ehwaztthnreaﬁy% \BDeNBRigE RienptbEnY!

phemHShiRy: aﬁc&ﬁ’ﬂs‘?‘ﬂ thstHieeiRF, %ﬁb@%@ﬂﬂsﬁﬁﬂﬂﬁp@ﬁﬁéﬁnyl purinyt,

functions of PPARdelta have long remained an en

i
pvraavéﬁagéafaﬁaﬁﬁ%daﬁwr RSP aRYsRRY! ﬂa?’f?@?f’?“i’% PYgARRRREEI
r;ﬂi@%@@@thgwﬁ@sta@mtyt wgﬁ&h%mﬁ@,ﬂtﬁﬁm‘mﬁvl\maiﬁ:@dﬁw
elta | ses ma.cno terol In a dia, N

oYY (UL 0 - B LR U020 U A9 s R
quinbkBlirgt ajuiEBSidg, LtettaREDOILATRYB )33 B8IS)stmoivedeyinsulin
e LSS O s i o SRR
tetratfigdyotividekednyd ﬁ&é@mﬂméﬁrﬁ@m%rﬁwmiéﬁm@@maﬂ %%a?ﬁih@éiamiy!
1,2, gqgéd%aa 0@5@@&3&@%&9?'1‘?? @W%ﬂfd?ﬁaﬁighﬁs@m'ﬁt,QKMEézmyE 1,3-

638 signi cantg> owers plasma lipids in rhesus and cyno

thw%ﬁtyrhkwstt@@ﬂay et &T‘aigiﬁr ft’a*aﬁﬁ%ﬁrﬁh@%@*ﬁﬁsﬁ%@k’?@% Hanybednistanyt
thieHdBSHFBIAT INRMISIKHEENO, Wﬁ@@u@i!ﬂ%iyﬂﬂ@hdﬁrbﬁ;ﬂiﬂlmwmr&@ﬁ@oiy!

Shimokawa, T. at at. Dev. 996 More r

o R ORORIGH A2 a BB dere L R T nt LRGNy e T a0l

1,2 beatmsnt df 2lystijpdeivia) ibdutimaeedistdnte-typecdyt mizbtesithenyl.
atherosclerosis and syndrom X (Wang,Y-X. et al., Cell, 2003, 113,
159-170; Luquet, S. et al., FASEB J.,

The heterocyclic rings are unsubstituted or mono-, di- or trisubstituted by suitable

groups such as, for example: F, Ci, Br, |, CF3, NG2, CN, COOH, CO-0~(C0-C4)
alkylene-(C8-C10) aryi, CO-0-(C1-C4) alkyl, CO-O-(C0-C4) alkylene-(C3-
C13)eycioalkyl, CO-0-(C0-C4) alkylene-(C3-C15)heterocycle,, CO-N{{CO-C4)
alkylene-H)-(C1-C6)alkyiene-H, CO-N((C0-C4) alkylene-H)-(C1-C8)eycioalkyl,
CON{(C0-C4) alkyiene-H)}-{C0-C4)alkylene-(CE-C12)-aryl, (CO-C4) alkylene-(C3-
CB)cycloalky!l, (C3-CB)alkyl, {C2-C8)-alkenyt, (C2-CB)-alkinyl, (CO-C4) alkylene-(CE-
C1Oaryl, (C0-C4) alkylene-(C3-C15)heterocycie, O-(CO-CB)-alkyl, (CO0-C4) alkylene-O-
(C0-C4) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-(C3-C13)cycloalkyl, {CC-C4)
alkylene-0-(C0-C4) alkyiene-(C8-C1i0)ary!, (C0-C4) alkylene-O-(C0-C4) alkylene-{C3-
C15)heterocycie, 0-CO-0-(C0-C4) alkylene-(C8-C10) aryl, O-CO-0-({C1-C4) alkyi, O-
CO-0-(C0-C4) alkylene-(C3-C13)cyctoalkyl, C-CO-0-(C0-C4) alkylene-(C3-
C15)heterocycle, O-CO-N({C0-C4) alkylene-H}-(C0-C4) alkylene- (C8-C10) aryl, O-
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20 2003, 17, 209-226 ; Tanaka, T. et al., PNAS, 2003, 100, 15924-15929 ;

Hoist, D. at al., BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U.
Wet al. ,7/M0I7Endocr|n 2003, 17,2477-2493 ; Lee, C.H. et al. CS/%LII%%E):S’DO?S{}S

?O?(Qg %’é 453-457). Besides its actions as a regulator of the F

glucose- and cholesterol-metabolism3®PARdelta is known to play a role

in embryonic development, implantation and bone 25 formation (Lim, H.

and Dey, S.K., Trends Endocrinol Metab., 2000, 11(4),137-42; Ding, N.Z.

co-BiEnUa0aR marhy st IR o PR B Ay RRRt-(co-Ca
alkyltes-REARAS! oyis detigerDDONEELOT palkytiffiersht@bE 6f alkylene- (C3-
crs{ SRR IRIS s ) e g s on.co
alkyi252-655 1o N, ét(éiﬁ*ﬁ}rﬁ sRYinmettialol 52068:1q8y B2 80{ Wi bt)alkyl,
S0- @gﬁg’éz gg‘a/o 303 A é& i’o%?fé&%é%@é)c\&ﬂ%z@:%@%@é@m) aryl, SO-(CO-

ARdeIta appears to be Significantly

C4} é%&@@@d@m%@ﬁm@rﬁ@m@eﬁ%ﬂﬁ albtR 4nra-Sit) @indgne-(C3-
c13 remy£f @@M%&k\}%ﬁgi(bgﬂtlﬁwg aséths?mﬁg ﬂéﬂ%yilene -{C3-C15)
a was expressed In rodent oligodendrocyte ajor li
heteﬁ?swsma%m%@sﬁgﬁa&v@n@;ﬁmﬁgﬁ%&e b Rt RS Gy co-
C4)£&yi§68~5§ﬁmsmmweheftw%msﬂGmm@ﬁjeélﬁy%géﬂdeilmsel@)@wﬁene -(C3-

| e naro e
RN B s chaea iR g
whelithe2891 188, c&gmma;cyﬂrmsﬂgvmmmmmmm becisuRssifared by F,
cl, é?ed@aéﬁgnfu@g%w%@ df@ecegggfﬁgﬁa s eﬁéﬁmipfwé%;o&kyseﬂe

péroxisome’ proliferator activate onists for th
H)-(redtrheatkatans-drid other demyelinating diseases can be shown as

(cﬁ?@%}bmy!éé{wp@éé@z)ogﬁy@ﬁmmt@@mﬂ@@mmg@ﬁ@mq@o@ssgm%ne
oss of myelin - the mu tlge ense | %ers of lipids and protein which cover

%wm%afﬁéwﬁfﬁ& faghdete-Blokliea b Ke'eNgdddhtrognant teC0-
C4)SRQBALNEIVEB S SYStary €kl E).220d Sebwasty Rl N TTeCagtihesale-H)-CO-(CO-

BT o N0 TS0 DS Ty Cersth A ar TS
CAybljoazoadt)-CO-(CO-C4)alkyiene~(C3-C13)cycloalkyl, N{{C0-C4)alkylene-H)-CO-
(CO-C4)alkyiene-{C3-C15)heterocycle, N((C0-C4) alkylene-H)-CO-0-(CO-Cé)alkylene-
(CB-C12)-aryl, N({C{-C4)alkyiene-H)-CO-0-(C0-C4jalkyl, N((CO-C4jalkyiene-H)-CO-
O-(C0-C4)alkylene-{C3-C13jcycloaltky!, N{{(C0-C4)alkylene-H)-CO-0-(CO-C4)alkyiene-
(C3-C15)heierocycle, N((C0O-C4) alkylene-H)-CO-N((C0-C4})-alkylene-H)-(CO-
Cé)alkylene-(C6-C12)-aryl, N{{C0-C4)alkyiene-H)-CO-N{(C0-C4)-alkyiene-H)-(C0-
Céialkyl, N({CO-C4)alkylene-H)-CO-N{(C0-C4)-alkylene-H)-(C0-C4)alkylene-(C3-
C13)cycloalkyl, N({C0-C4)alkylene-H)-CO-N{(CO-C4)-alkylene-H)-(C0-C4)alkylene-
{C3-C15)heterocycle, where the aryt or heferocyclic ring is unsubstituted or mono- or
disubstituted by F, Cl, Br, [, OH, CF3, NOZ, CN, OCF3, O-(C1-C6}-alkyl, (C1-C8)-alkyl,
N({C0-C4)-alkylene-H)-(C0-C4)-alkylene-H,SC2-CH3, COOH, COO0-(C1-CG)-alkyl,
SF5, CONH2.

The term “R5 and RS together with the nitrogen atom to which they are bonded (Y =
N(R8)) can form a (C3-C8)-heterocycle which for example can contain additionally 1 to
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degeneration, and often by cellular degeneration. Demyelination can
occur as a result of neuronal damage or damage to the myelin itself -

legg& fgggq%e to aberrant immune 20 responses, local injury yischeMiR o303
metabolic disorders, toxic agents, or viral infections (Prineas and

McDonald, Demyelinating Diseases. ¥ Greenfield's Neuropathology,
6.sup.th ed. (Edward Arnold: New York, 1997) 813-811, Beers and
Berkow, eds., The Merck Manual of Diagnosis and Therapy, 17.sup.th ed.

| ' : ratories, ,
3 nel B R e R e B Bp dols
compNBHDEHGEsaA ErverandadiiorYdbre MerPivtierathietIGRACliRGt RiRRsidine,
pipeFRR IR RKRRVE 8SiiRehEMANERBYRINAEBELgiIscAsRe, SEINERS, isoindoline,

multiple sclerosis (MS) is the most prevalent. Other primary demyelinating

2 5-dirganiexciRbiuid RERIRBRURBIDSHRIIMPR A B idt EiRRReRA dhAtApXide.

pipeﬁcﬁ@%-ﬁ&@ﬁQiééﬂwmgnﬂ’ﬁEYhﬂfﬁbﬂ'Mﬁi@,t;e?mﬁw' ; al,-@ﬁ&f@'mﬁ)hoiine,
reditar tic atrophy, 30 progressive multifocal leukoencephalgpat

2.3 R TR S R oG U e O anc

thiaAetigioa| Spastiidiesaparedes. tzddition, 1 thetosue adtiteidonditionsis, 5.6,7,8-
hich linati in_th 7

R G e R I A e O A e

oxakicytioiArdl Bhepphditid -Fxatheiatbiey cinldte (HHRReR® myelitis, a

diazS¥RGIGE AR @%{@ﬁ%@%‘%@ﬂ@?ﬁﬁ@@&gﬁh@#@%@,ew%rahydm-

affects both gray and white matter in one or more adjacent thoracic .
1H-igdgaTels ScarPirdnesAIbiR deghRNIMak A HaNGeEReltiersImvilfing, 3.8-diaza-
bicyBwelip fosmiiedatitahgalis-alerdrmagethinedidingsspinakerrgtipjaresioctane, 4-

~ neuropathies and nery ,in'ur)ﬁ The prese ti’ngention r%fétﬁi to -
P RE rArR TRIMS T L PP P o IRAG DR AL o OP PR
diazesfsiaidly: theracisyiy, ®idR2 AR dirlith &) did Bddtal ph&- Hleparwing[ 6% [deeane, 2,7-
.__madulat] rofile, the,compounds of-the formula | are suitable for the
d '8Zﬁés§”rﬁ1%%]{% %%%?fo?%ﬁagap%ﬁ%/rléﬁ'sSa)ﬂé%ﬁﬁgiedations described
2,7 -Hewsraiteydafiddor namunber-60-cisse siviotaSdunicatanplitsakms 8-diaza-

; gggcg}fg‘eto (see, for example, Berger, J., et al., Annu. Rev, Med.,
Spw%@% ©409-435: Wilson, T. et al., J. Med. Chem., 2000, 43(4),

527-550; Kliewer, S. et at., Recent Prog Horm Res., 2001, 56, 239-63;

TheREdeNath ddel RS RlgctRBAwitharacalagisabRasearelt 4B hide8dorm a (C6-
Kersten, S. et al., Nature, 2000, 15 405, 421-424; Torra, |.P. et al., Curr

C10pRAL HiadC Buo10) Do amhfing’
1
PN\

R3 RZ

AN

refer to structures of bicyclic aromatic or heteroary! rings which comprise 10 to 14

(aryl} or 9 to 14 (heteroaryl) ring atoms in total.

The term “oxo-residug” or "=Q" refers to residues such as carbonyi (-C{O})-) or nitroso
(-N=Qj).
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Compounds of this type are particularly suitable for the treatment and/or
prevention of: 1. - Disorders of fatty acid metabolism and glucose

Wét%g% 7d]|sorders - Disorders in which insulin resistance &1{1&9%«390{%9%

etes mellitus, especially type 2 diabetes, including the preven lon
of the sequelae associated therewitl@5Particular aspects in this
connection are - hyperglycemia, 25 - improvement in insulin resistance, -
improvement in glucose tolerance, - protection of the pancreatic 13 cells -

Halo reenanﬁlogglnﬁfm ?’?ngn mhovg?%ﬁg disorders 30 3. Dyslipidemias and
elr'seque R &0¢ or example atheroscler03|s coronary heart

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

[ f S:
coBRNERAS AT s e e elavialec

indeppndenthagbrachigiposmraitrAHiasmAEn Y ceRaBfigdiRigirdtishsompounds
of th@‘f&r’ﬁ% qhelg HETISQIMIGRTIRE 9he DOMAPEeRsBeRISISIBoaneclatinas mers

- high LDL cholesterol concentrations - small dense LDL _cholesterol
or mﬁaﬁ.iﬂé@ MRS B BRRRIMEED ACSHRF BRI YRRGLI G figg mP'e n the form
of racenthitiensTwhishegay beassorinietoyith thecnetabolicsyndranmeixilites of

cra e AT TS L e et et
invehimodcprepsees riearteiititsustoasdoe thamiple dheresitoastriceddhe formula |
and Ecpa %é%%ggg%\ﬁ%iojssoﬂ\ﬁ%cﬁgj%ii&g?ﬁgp@[}f hPRTRNRNE Reatkdigrasshbounds
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 formuia &

Diastersomers, including E/Z isomers, can be separated into the individual isomers, for
example, by chromatography. Racemates can be separated into the two enantiomers
by customary methods, for example by chromatography on chiral phases or by
resclution, for example by crystallization of diastereomeric salts obtained with optically
active acids or bases. Stereochemically uniform compounds of the formula | can also
be obtained by employing stereochemically uniform starting materials or by using

stereoselective reactions.

The compounds of the formula | may exist in the form of their racemates, racemic
mixtures, pure enantiomers, diastereomers and mixtures of diastereomers as well in
their tautomeric forms. The present invention encompasses ali these isomeric and
tautomeric forms of the compounds of the formula | These isomeric forms can be

obtained by known methods even if not specifically described in some cases.

Pharmaceutically acceptable salts are, because their solubility in water is greater than
that of the initial or basic compounds, particularly suitable for medical applications.

These salts must have a pharmaceutically acceptable anion or cation. Suitable
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5. Disorders or conditions in which inflammatory reactions are involved: -
atherosclerosis such as, for example (but not restricted thereto), coronary

W&c&gg%gmpludmg angina pectqus or myopqrdlal mfarctlon,];;(t:r}% 2%5)6[-009303
vascular restenosis or reocclusion - chronic inflammatory bowel diseases

such as, for example, Crohn's diseas# and ulcerative colitis - asthma
lupus erythematosus (LE) or inflammatory rheumatic disorders such as,
for 25 example, rheumatoid arthritis other inflammatory states 6.

Disorders of cell cycle or. cell differentiatj - adj :
o e A e e SR e
saltssuflichtngaoris a@dmwmmmnmimmm@mtmmac,
metatgﬁ&%?qgr@r A el iNegasialestnaliagh akie dyat. & fop Billanple,

tract and of the WO 2007/039177 PCT/EP2006/009303 42 pancreas, ,
acetisrrridribenzRneRy oavsinepRas e BHEGuRHERATHENREn &y aite BlEcaRiRag)ycolic,

ssetrﬁmkl;, %éklll?, %?Balgm&%n%@@ﬁ &%szgﬂefnaaﬁg:f@wt@mmronic

myeloprollferative disorders and lymphomas - angiogenesis 5 7. .

ool AR SRR Tty SHGE PR T AR L e atlesPaRl Sals

are @ﬁﬁmc@h Y ORIE Sy sheras daak (ingh oA lzbdimermdipetsssiumultipde, alkaline
sclerosis 10 - Parkinson's disease - adrenoleukodystrophy (ALD) -

et B S TS KT, AR S e 124 8 P ametapmol

(2-amiyeldphtliyoxymethyl-1,3-propanediol}, diethanolamine, lysine or

ethylenediamine.

Salts with a pharmaceutically unacceptable anion such as, for example,
triftuoroacetate 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 o any
physiologically tolerated derivative of a compound of the formula | of the invention, for
example an ester, which on administration to a mammal such as, for example, &
human is able to form (directly or indirectly) 2 compound of the formula | or an active

metabolite thereof.

Physiologically functional derivatives also include prodrugs of the compounds of the
invention, as described, for exampie, in H. Okada et al., Chem. Pharm. Bull. 1984, 42,
57-61. Such prodrugs can be metabolized in vivo to a compound of the invention.

These prodrugs may themselves be active or not.

The compounds of the invention may also exist in various polymorphous forms, for
example as amorphous and crystalline polymorphous forms. All polymorphous forms
of the compounds of the invention belong within the framework of the invention and are

a further aspect of the invention.
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15 - Leber's hereditary optic atrophy - progressive multifocal
leukoencephalopathy (PML) - subacute sclerosing panencephalitis -

ngil(lhl%{r}]:;%?;re syndrome - trop!cal spastic paraparesis 20 - %%”11 2006/009303
ISseminated encephalomyelitis (ADEM) - acute viral encephalitis acute

transverse myelitis - spinal cord and Brain trauma - Charcot-Marie-Tooth
disease 25 8. Skin disorders and/or disorders of wound healing
processes: - erythemato-squamous dermatoses such as, for example,

oriasis - acne vulgaris - er skin glisorders.and dermaitoloqi
A e RSB B0 b BP RIS B S L cad(s) of e
forrmudaul aoetistishetbapavitisanutthal, Jolierentysitessehs pheaicdeginatiyisumctional

deri‘%}g}gggg‘%g'Tsiyggré}gyr{mgl?? PCT/EP2006/009303 43 - keratitis and

ratoses such as, for example, seborrheic keratoses, senile keratoses,
actinic keratosis, photo-induced keratoses or keratosis follicularis -
LseKeloids and keloid prophylaxis - warts, including condylomata or
condylomata acuminata 5 - human papilloma viral (HPV) infections such
as, for example, venereal papillomata, viral warts such as, for example,

Thisalbasinsianiagiesisniolewkoplalvbopamiandersizteskesrauth lamdateir
example, Lichen planus - skin.cancer such f le  basal-cell .

oha AR A ALCHBREROIRGR B M ACHIREALR 1 2al b teNBR A JbLan Jaypriton ar

suitdigaign epidertattoftiPeSuebtadyfor example, keratoderma,

Peroxisome proliferator-activated receptors (PPAR) are transcription factors which can

be activated by ligands and belong o the class of nuciear hormone receptors. There

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

PPARDbeta), which are encoded by different genes {Peroxisome proliferator-activated

recepior (PPAR): structure, mechanisms of activation and diverse functions: Motojima

K., Cell Struct Funct., 1983, 18(58), 267-77).

in humans, PPARgamma exists in three variants, PPARgammas, gammay, and
gammasz, which are the result of alternative use of promoters and differential mRNA
spiicing. Different PPARs have different tissue distribution and modulate different
physiologicai functions. The PPARSs play a key role in various aspects of the regulation
of a large number of genes, the products of which genes are directly or indirectly
crucially invoived in lipid and carbohydrate metabolism. Thus, for example, the
PPARalpha receptor plays an important part in the regulation of fatty acid catabolism
or lipoprotein metabolism in the liver, while PPARgamma is crucially involved for
example in regulating adipose cell differentiation. In addition, however, PPARSs are also
involved in the regulation of many other physiological processes, including those which
are not directly connected with carbohydrate or lipid metabolism. The activity of
different PPARSs can be modulated by various fatty acids, fatty acid derivatives and
synthetic compounds to varying extents. For relevant reviews about functions,
physiological effects and pathophysiology, see: Berger, J. et al., Annu. Rev. Med.,
2002, 53, 408-435; Wilson, T. et al., J. Med. Chem,, 2000, 43 (4}, 527-550; Kliewer, S.
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epidermal naevi - chilblains - wound healing 15 9. Other disorders - high
blood pressure - pancreatitis - syndrome X 20 - polycystic ovary

# %QPCOS) - asthma - osteoarthritis - lupus erytherrpct %@E&}Ogg%
amm

atory rheumatic disorders such as, for example, rheumatoi
arthrltls 25 - vasculitis - wasting (cacléxia) - gout - ischemia/reperfusion
syndrome - acute respiratory distress syndrome (ARDS) 30 WO
2007/039177 PCT/PP2006/009303 44 Formulations The amount of a

et aide e%gupg‘r ﬂmulaﬂl ;ﬁ;ﬁg %y@%ﬁ%@ ?iegre%r d?ﬁ‘\%‘% §% eﬁf?_pt int J

8 62 himber ot e spec ic compo
ObesiﬁﬁehMﬁEtﬁmi&ermeaQﬂs’b AhSomnle of adihirfsratidn) arkertige dipsasl 2003,
39(88%%@;' 'of the patient. The daily dose is generally in the range from
1 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

Amﬁ?ﬁ@@e@?f@ﬁﬁ@&@%éﬁﬂ@%@@%@%i G.PRLdNY & RrMEME have long
ich can suitably be administered as infusion of 10 ng {o 1

remaiischafh SHATBEr eFRUR CBARSS RNATSR SaIGAbIR %i?&ﬁ%%é%%é&%s been
the rA@YSUHaIN chyiexerpietiensifsis D i Ghgvivpiseihe fromdwittadRctive
PPA@g’eRg riirgnaailrlwigtﬁf’igé%%? rda?sseess pgpa@/mcao%o%sterol in a diabetic animal model
(Berger J. et al., J. Biol. Chem., 1998, 274, 6718-6725; Leibowitz M.D. et al., FEBS
Lett., 2000, 473(3), 333-338). 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 cynomoligus monkeys (Goto, S. et al.,
Br. J. Pharm., 1998, 118, 174-178) and acts in a similar manner in two weeks clinical
trials in healthy voiunieers (Shimokawa, T. et al., Drug Dev. Res., 1896, 38, 86-92).
More recent pubiications underline that PPARdelta is an important target for the
treatment of dyslipidemia, insulin resistance, type 2 diabetes, atherosclerosis and
syndrom X (Wang,Y-X. et al., Cell, 2003, 113, 159-170; Luguet, S. etal., FASEB J.,
2003, 17, 209-226 ; Tanaka, T. et al., PNAS, 2003, 100, 15824-15829 ; Holst, D. et al,,
BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U. et al,, Mol. Endocrin., 2003,
17, 2477-2483 : Lee, C.H. et al., Science, 2003, 302, 453-457).

Besides its actions as a reguiator of the lipid-, glucose- and choiesterol-metabolism
PPARdelta is known to play a role in embryonic development, implantation and bone
formation (Lim, H. and Dey, S.K,, Trends Endocrinol Metab., 2000, 11(4),137-42, Ding,
N.Z. et al., Mol Reprod Dev., 2003, 66(3}, 218-24; Mano, H. et al., J Biol Chem., 2000,
275(11), 8126-32).

Numerous publications demonstrate that PPARdelta is triggering proliferation and
differentiation of keratinocytes which points to its role in skin disorgers and wound
healing (Di-Poi, N. et al., J Steroid Biochem Mol Biol., 2003, 85(2-5), 257-85; Tan, N.S.
et al., Am J Clin Dermatol., 2003 4(8), 523-30; Wahli, W., Swiss Med Wkiy., 2002,
132(7-8),83-91).



10

15

20

25

30

for example, from 1 mg to 10 g of the active ingredient. Thus, ampules for -
injections may contain, for example, from 1 mg to 100 mg, and

w?ﬂ%%%f’% formulations which can be administered oraIIy,W@%@ft@é%m

eéxample, capsules or tablets, may contain, for 15 example,

1000 mg, typically from 0.5 to 600 m@8For 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

rmaceutical composition with an acceptable carrier. The carrier must, .
PP A R S e AR AR R NS R R b
functiogr éhieatstibifréreaomposisicrvaretiis 0bshguidaisterdss Roveatnisthe

o O AT 0t ch g et i

prodying ety addhearNtod (3080659598 bg weighesiape. dtabe HifedREnto63-
573 ChRrohAmacestically ractivemubsianaesigpy Jiliewice Bgdmesarls found to

" including other compounds of formula I. The pharmaceutical _
SIgNEERIHBSINGIRASE RIIRIRREGS baTHE IR R BRI TR e BY/RIDRIEath

dianfarmagRilicaboeiieeds, 841igh esaentHil 200gistBf nexiagahe Thus,
ingredients with pharmacalogically, acceptable carriers and/or.excipients.
il e R e e ey
dysmreetit stopicdibepeeard (o uexaipiecsthimguat) iedpar enteedtkioeceptor delta
example,subcutanequ intr intrade inir.
200 T e S A B R e B o s
desciépshus\WiBAHIbIREIKAdSal case on the nature and severity of the
condition to be treated and on the nature of the compound of formula |
used in WO 2007/039177 PCT/EP2006/009303 45 each case. Coated
Demyalinadingreoardiiena®s SHnieNREHinsapAmYRIBIsS SRR RitRRIAdaYers of

lipidd ame Wrstedf WAdp\evipnntipiesensate@ivERdScaRife@NEH€ aptiRikECEY
_ resistant formulations. Suitable coatings r i§. nt to%a tric juice com Hspe
OligqANAIE BB SHEHERE NS R G A g Wahn cells T Hhe

peripydraxypropyimetizicaltiNSe philatktes wvithdiangeitpbhgrensdifons,
methacrylic acid and methy] methacrylate. Suitabl r ical

oA ok R Lo Ao aS s P Rty gxona

degsoeredisriarekafigldncopiilrsiepenetsiisnckiai eiD RIS FRILRIBY T @§ch result

of ngL%Enighnﬁ%‘ 0 3 Jefined- AN LAfIRE FOMRAUREHOL fOBUR dtdSrant immune

powders or 10 granules, as solution’or suspension in an aqueous or _
respiuREGu &R iRiuny; sERgMiR ginetabolic disorders, toxic agents, or viral infections

(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neuropathology,
6.sup.th ed. (Edward Arnold: New York, 1897) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17.sup.th ed. (Whitehouse Station, N.J..
Merck Research Laboratories, 1898) 1296, 1437, 1473-76, 1483).

Central demyelination (demyelination of the CNE) occurs in several 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, AIDS-
vacuolar myelopathy, HTLV-associated myelopathy, Leber's hereditary optic atrophy,
progressive multifocal leukoencephalopathy (PML), subacute sclerosing
nanencephalitis, Guiliian-Barre syndrome and tropical spastic paraparesis. in addition,

there are acute conditions in which demyeiination can occur in the CNS, e.g., acuie
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in-water or water-in-oil emulsion. These compositions may, as already
mentioned, be prepared by any suitable pharmaceutical method which

w@%“d9f3§:?7§tep in which the active ingredient and the Cam%fc(i‘)’ﬂ%\rm@’sus

consist of one or more additional ingredients) are brought into contact.
The compositions are generally prodé€ed by 15 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,

dasse%r?é@@@ﬁca%ﬁ%%%ﬁ@§)§l®@% %gdb% E?MFEF@"Q:% éd'?grﬂﬁermore

powaer or granules o ompoun ere appropriate Wlt one or more

acutedriitiovisn greealdisis? SyrmipressEtwWhibleBNcReHER rval certarssetiag of
unkrideFARRUAGIN e Sl AN G I e thaBelOh Zh & RRIF ARAREIR Rbracic

granules, where appropriate mixed with a binder, alldant inert “diluent

segra%%rmép e LAY ORI sHS iSRRI WhIGH Ayin forming
glial BRGNS cMekiRd taklatsrnBPaeaPERRY G My MAlding SISEO BMPHBAE injury.

which is in powder form and is moistened with an inert liquid diluent, in a
suitable machine. 25 Pharmaceutical compositions which are suitable for
The peé@eait (mwbﬁnmanak)iat#gitﬁsimﬁwun@smﬁrm suckalid mﬁﬂ&m\/ﬁhmhodulating the

s ATAANBONIL AL frula it B IRl TPBNSIESHAMncing on

aca th an les which’comprise the "comp ou
the mndnmmrasmﬁlimﬁm fg:emmuadd gfyberwrmtéadrasemt&igl@rfpaﬁabltfewneﬂt

comF’oh%ﬁagﬁngng @Pﬁ%%tlﬁﬁﬁééﬂ&??@e%%@ﬂ@@haﬂa}'%%té%‘?% pumbsr of

comprise ably sterile aqueous preparations of a compound of

othefgpharaacaviict areliprdRIaYNEEHRt AP RdIBBOP LR REWIR RRIger. J., et
al., ASSIPIeNy These preparationsRus YV QuQ0Y /0381 41 ROTdP 20R0/009388 43(4),

referably administered mtravenously, although administration ma

o7 e B S PR o 0. et
al., Zo0tesePpeanalationtcad ik spreirrabiy () HofilE Keygeixirg m@commdzaoe

405’5%&(%%2?%5% Con%gzitlé’?fséyl&?%% I?fomgtn Ic?%l § gi%’:‘e%il y‘€o Itzlwiit’rom

0.1 to 5% by weight of the active compound. Pharmaceutical

Co 5[]98? Bgose g%soa ik @hﬂ%@{f@g@@?‘o@(j&g&?ﬁ% Nalfae i Bntion of:

single e can be pr by mixing a

. -dospeens WJffatiy eI MatPRAEBhaner FhireseoriliEmionadiseidarriers,
Torgsraneleaera Muieh 1QisRdahapingihedesulting mixture.

2. Diabetes meliitus, especially type 2 diabetes, including the prevention of the
sequelae associated therewith.
Particular aspects in this connection are
- hyperglycemia,
- improvement in insulin resistance,
- improvement in giucose {olerance,
- protection of the pancreatic & cells

- prevention of macro- and microvascuiar disorders

3. Dyslipidemias and their sequelae such as, for example, atheroscierosis, coronary
heart disease, cerebrovascular disorders efc, especialiy those (but not restricted

thereto) which are characterized by one or more of the following faciors:
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Pharmaceutical compositions suitable for topical use on the skin are
preferably in the form of ointment, cream, lotion, paste, spray, aerosol or
nglmg iﬁlﬁ which can be used are petrolatum, lanolin, pol¥%tmé B5/009303
glycols, alcohols and combinations of two or more 15 of these substances.
The active ingredient is generally prekent in a concentration of from 0.1 to

15% by weight of the composition, for example from 0.5 to 2%.
Transdermal administration is also possible. Pharmaceutical compositions

sujtable for transdermal uses can he in.th r i i .
e S5 PR R e
Suzinptesteti®ssitably contain the active ingredient in an aqueous

_so{g&%ﬂh&%%gs%%?r&q}%qirgt@ﬂgropriate, dissolved and/or dispersed

in an adhesive or dispersed in a polymer. A suitable active ingredient
- coloveApatoiPrpadiein tmCRNEBUeSreferably about 3% to 15%. A
_Pagliculan pessi[ulits it dah ke getiygsngredient to be released by

electrotransport or iontophoresis as 25 described, for example, in

- Pridnwheented ResbaleniespbPasi®8i 986). The compounds of the

,_forﬁq’gﬂap\lp@@ fhsthneuisheshbydevoraiye effects on metabolic disorders.
They beneficially influence lipid and sugar metabolism, in particular they
lower the triglyceride level and are suitable for the prevention and

_ \igrimearthef typeiliicds dinibetemard atberivsticrodis thelrtmatiokrssyndrome,

seaﬁalae thereof. WO 2007/039177 PCT/EP2006/009303 47
*Binations with other medicaments The compounds of the invention
-cantsEs iyl (ekistes edeigbhe ioeirdawhisintgoavisiione or more further
Phﬁ%%@ggq{%@%w&gﬂr%@aﬁ%ﬁmﬁlﬁm, dhasomrenafs Rl venous)
the invention cari be administered in combination with active ingredients
-haliig§ BigrfiRieeRE~nacological action. For example, they can be
adpunistenaddrsgembinagoaxyiibiacive iogrediertsavinerehsy eolavorable
effects on metabolic disturbances or disor%ers frequenég associat%gl

therMARATEBHRTBIEESH AP HRIANENERI AiRe 785 CheMBRERRE Which

lower blood glucose, antidiabetics, 2. active ingredients for the treatment

R R R R RIS RN B RAGR 2 2RIRRARY

mmatory active ingre
atherosclerosis such as, for exampie (but not restricted thereto}, coronary

sclerosis including angina pectoris or myocardial infarction, stroke

- vascular restenosis or reocciusion

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

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

- other inflammatory staies

§. Disorders of cell cycle or cell differentiation processes:

adipose cell tumors
- lipomatous carcinomas such as, for example, liposarcomas
- solid turmors and neoplasms such as, for example (but not restricted thereto),

carcinomas of the gastrointestinal tract, of the liver, of the biliary tract and of the
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8

15 6. active ingredients for the treatment of malignant tumors 7.
antithrombotic active ingredients 8. active ingredients for the treatment of
'gé]ﬂibflg%% é)vree?sure 9 active ingredients for the treatment. QUE %L%;legg%
. gredients for the treatment and/or prevention o
complications caused 20 by diabeteddr associated with diabetes. 11.
active ingredients for the treatment of neurodegenerative diseases 12.

active ingredients for the treatment of disorders of the central nervous

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

TSt B A S P PGy G LA AL s and the

counpaun tact didhevesritsl vhthedimstatmdancipartgalatdor a synergistic

on o {ivi . e L .

com ur:tr% a%%%%r% %ﬁg{ A%%%ﬁ@{i%ﬁéﬁ%%%ﬁﬁ%ﬁgﬁ% the active

-ingregiiegRsa8ishe patient or in the form of combination products in which a
plurality of 30 active ingredients are present in one pharmaceutical
preparation. Particularly suitable further active ingredients for the

7. Desvwsinaible srehathfons Hicisgen sy S5rr995e 9] Hieprieh gag Pepheral
nervbllPafiliahstigsinapRgioned in the Rote Liste 2006, Chapter 12; all

slimming agents/appetite supressants mentioned in the Rote Liste 2006,
- CHABRS ™SSR f§2RFvering agents mentioned in the Rote Liste 2006,
-Chaptepsie&clheyisan be combined with the compound of the formula |
'ac?or Lip‘? th]), thﬁsiggggtion in particular for a 5 synergistic enhancement of

ac i\?fy. Re active compound combination can be administered either by
-sepédrate gohndigsteaigny dPdde)active compounds to the patient or in the

_for%@n%gﬁl@i@ﬁgg@o%@@?raﬂons in which a plurality of active compounds

are present in a pharmaceutical preparation. Most of the active
-cofMipRmasURIIMEHPadiE disclosed in USP Dictionary of USAN and

Internafionaldama Names pisyl 0 Pharmacopeia, Rockville 2001.
Antidiabetics include insulin and insulin derivatives, such as, for example,

"LahfRRSFF (BB IURY At 8EBRYor HVMR 1964 or those descibed in
“WQRegRARME A (NidyoaNetdiskhcephalopathy (PML)

subacute sclerosing panencephalitis
- Guillian-Barre syndrome
- tropical spastic paraparesis
- acute disseminated encephalomyelitis (ADEM)
- acute viral encephalifis
acute transverse myelitis
- spinal cord and brain frauma

- Charcot-Marie-Tooth disease

Skin disorders and/or disorders of wound healing processes:

- erythemato-squamous dermatoses such as, for example, psoriasis

- acne vulgans

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

- eczemas and neurodermitis

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



fast-acting insulins (see US 6,221,633), inhalable insulins, such as, for
example, Exubera (r) or oral insulins, such as, for example, IN-105
Nobex) or Oral-lynTM 15 (Generex Biotechnology), GLP-1 derjvativ

Wg)uzc Wé{}s;,g%g)? example, Exenatide, Liraglutide or those discloﬁ}gcglr};ﬁl iguosos
98/08871 or W02005027978 by NovdMNordisk A/S, in WO 01/04156 by
Zealand or in WO 00/34331 by Beaufour-Ipsen, pramlintide acetate
(Symlin; Amyiin Pharmaceuticals), and also orally effective hypoglycemic

active ingredients. 20 The active compounds preferably. includ .
R e e
thikzclidinegiootsic khretsiitagehthilmitusethkisistrsast ghyowgéesis follicularis
phosphoryi luc onists, glucokinase activators, 30

EIBIEE B Keidid S}%@%@%ﬁ?

“inhibitors of fructose- sphatase, WO 2007/039177
- PORER 200609303 M matiukitoesef teajRiessatr@@porter 4

-(G!THI?% iniRisals of AVIRsn e fiaioss SrphesPhate ainidRirarsisrase

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

exaapieRbse iRt THIY 880 19D 6588 it mPINere DI Ea 9y SMBvo
Nq@jggﬁéﬁ;ainhibitors of dipeptidylpeptidase IV (DPP-IV), insulin
sensitizers, inhibitors of liver en%/mes involved.in th%ftimulation of
gl R B G EREERIGTRA N ROgEh SYRTEP o MEUTAEEYST glucose
-uptade cglieosastranspost ardrohlieobadmadaisarpiimmashibitnscofias or
1113-HSD1
cutaneous T-cell lymphomas
- localized benign epidermal tumors such as, for example, keratoderma,
epidermal naevi
- chilblains

- wound heaaling

9. Other disorders
- high blood pressure
- pancreatfitis
- syndrome X
- polycystic ovary syndrome (PCOS)
- asthma
- osteoarthritis
- lupus erythematosus {LE) or inflammatory rheumatic disorders such as, for
exampie, rheumatoid arthritis
- vasculitis
- wasling (cachexia)
- gout
- ischemia/reperfusion syndrome

- acute respiratory distress syndrome (ARDS)
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inhibitors of protein tyrosine phosphatase 1 B (PTP1 B), modulators of the
sodium/glucose cotransporter 1 or 2 (SGLT1, SGLTZ2), compounds which
alter lipid metabolism, such as antihyperlipidemic active mgredlents
WY, aﬁéﬁll Taemlc active ingredients, compounds which redute 166
or food absorption, compounds whick4ncrease thermogenesis, PPAR
and RXR modulators and active ingredients which act on the
ATP-dependent potassium channel of the beta 20 cells. In one
e nl%lodlment of the invention, the compound of the formula | is
OTRYiRiEEered in combination with a HMGCoA reductase inhibitor, such as
simvastatin, fluvastatin, pravastatln lovastatin, atorvastatin, cerivastatin,
The/SHAASIBND Shv05R609, A5 ene- embadiment ol e entian B ioiogical
omp ound o ormula 1'1s & m|n|s sredin’ combination with a
eﬁech@%steﬁsl easorptvhanbibiestostdarasdorpsdnepipesiaintbwound chosen, the
mfeﬂaggﬂgs PRTASHE SIS FMRRA S ORIARQ GHRRPISIOKRRCOINL patient. The
hosphate; Forbes Medi-Tech, W02005042692), MD-0727 (Micrabia Inc.,
datimsmﬂwm W%@ﬁf@ﬁhﬂ@&%%ﬁ@@dﬂﬁ WWQ’O‘G%QBQLM mg to

50 Migp ek P hAipReRIBERA R BfLEddywaIGROGEPE2ERMIMEICH Gk@RPEay. An
W02005061451 and W0200506145 é%AstraZeneca A

InBGHPBERTY PE AP SIFBB0RIDE 0% Ve dHBbY; H%e‘hf‘}ﬁ Rl -0 mofkg, which

canlﬁum@rbéfmmﬁﬂmet&wgﬁ thexdamodal  isgpemioBiegeskinkicaimbinatianer
uch as, for exam le, rosi

i RHAe, T Lot DRSS B e P BN BB TR e o
0.1 opecemibodintgricaftiomvengoie, thetpmpoantiidéth8ifaimulasks may contain,

for mﬂ@@tqugﬂﬁ‘ ] r%) gé@?%%ﬁﬁﬁgﬁ@%@%a%@@t8§H5Ui@§’f59 injections

exa 957 K-11 74, KRP-1
mamni&m\gai@t PHUNBentEsTiine tF 1S m@er@msma:émtmmaﬁh@s which

canfgmﬁ'ihié%t%péﬁ"&' egd@h 0 %W@*%?ﬁkﬂ@ V@é@ﬁﬂ@%@ﬂt@ﬁé@, may contain, for

?ammaa onist, such as, for examp uragiitazar, tesaglitazar,

exaﬁ}g}%g %iggggn@@@@a@gfrm@ﬁyg mg. For the therapy of the

abovementioned conditions, the compounds of formula | may be used as the

@6{{}(1?303

compound itself, but they are preferably in the form of a pharmaceutical composition
with an acceptable carrier. The carrier must, of course, be acceptable in the sense that
it is compatible with the other ingredients of the composition and is not harmful for the
patient's health. The carrier may be a solid or a liguid or both and is preferably
formulated with the compound as a single dose, for example as z tablet, which may
contain from 0.05% to 85% by weight of the active ingredient. Other pharmaceutically
active substances may likewise be present, including other compounds of formula .
The pharmaceutical compositions of the invention can be produced by one of the
krniown pharmaceutical methods, which essentially consist of mixing the ingredients

with pharmacologically acceptable carriers and/or excipients.

Pharmaceutical compositions of the invention are those suitable for cral, rectal, topical,
peroral {for exampie sublingual) and parenteral (for example subcutaneous,
intramuscular, intradermal or infravenous) administration, although the most suitable
mode of administration depends in each individual case on the nature and severity of

the condition to be treated and on the nature of the compound of formula | used in
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described in W000164888, W000/64876, W003/020269, W02004075891,
W02004076402, W02004075815, W02004076447, W02004076428,
401, W02004076426, W02004076427, W0200 j%éz
i )
ngg‘éggg%%glw and W02006018116 or in J.P. Berger et a ;,ng ﬁ%@%ms
Pharmacological Sciences 28(5), 244251, 2005. 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-50 ibed |
o 05 R0508 b5 I (RUPOLOOUEE T e SAss LTy ee 20 belong
withiim veetiemevecdonfiberiaventienfdrreiraniecasroikmndreacis- Eo giaslignvice-
resistA BERALAARENQLMER MBKHH A QI IREL PRHLREE RAR gamiaLeliulose

agonists/antagonists. In one emBodiment of the invention, the compoun

d
acetglermbhtbaaiga FP%\/éEWiiﬁ%@éﬁ&jﬁﬁt%mﬁiWHWRFPW}B}%%W%@EH‘%%? ffpthalate
and SXRRISJRRadiaratensiatibrate aclesdibratey| 3Rdmangismbodiment of

the invention, the compound of the formula | is administered in
combination with an MTP inhibitor, such as, for example, implitapide,
Suit@NESyReHB38a8tidd) DroFns tibpscslescribelthimi¥eIinn508y 226inMHa form of
2007/039177 PCT/EP2006/009303 51 In one embodiment of the,
SeDRRERIE HELMISLAITTTE GRS Aa et Lebiein ghzblets
sachvithveh@E ERritshib aleSuet amdiontexiing nmpostrapibfomiTs-7 6. mewders or
od ) - B Lis o ,
Mt £ 53 b IRIGUE -
graﬂgg%nl%in%ste%% I?c%%%%ggt?gﬁhwi& a %ﬁg%%% resorpﬁgn inhiﬁi glrd(s%rqé?o?;n >
in-watemaslwatss ie:2i5mdsios Bess SUTRASIIOND BE568}F alishdysTptioned, be

prepgaedB %E%/]%igazﬂ@ SrdheaedAascibeeiiR PEhkh 200542330983 andHd: the

10 200 0.9. In one embodiment of the invention, the compound of

actiygdrgraciegt 20 AdRsISRIERS WA BEN BATRRIPMARS B RAMR AEHIHE R d
ingradroMRs aBUsh aghfesiexanrie:. chalesiyipoinienerselgeeveldmploduted by

_embodiment of the invention, th{a rgomgfc;unol of the f rmt la Lis 4 and/or finel
o G RSEARC B BB 5 FEDS JBEPRT ThAICER (G g dor fnely
dividsd4bd 25 rdechafisr fohekaimplerod6dH M B4 7ad HinERES88pr Those for example,
a tag%§cc:r'at?1ege'%yg uz):g)eou5 89 Z:Z)%Qpressing or moiding a powder or granules of the

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

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

and is moistened with an inert liguid diluent, in a2 suitable machine.

Pharmaceutical compositions which are suitable for peroral (sublingual) administration
comprise suckable tablets which contain a compound of formula | with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the
compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

Pharmaceutical compositions suitable for parenteral administration comprise
preferably sterile agueous preparations of a compound of formula |, which are

preferably isotonic with the blood of the intended recipient. These preparations are
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In one embodiment, the compound of the formula | is administered in
combination with Omacor(r) (omega-3 fatty acids; highly concentrated

Weth {I] esters7 of eicosapentaenoic acid and docosahexaenoilg ar(}idf)iu%g/d@)sﬂs
S8 B BdHiment of the invention, the compound of the formai& ¢

administered in combination with an48CAT inhibitor, such as, for
example, avasimibe. In one embodiment of the invention, the compound
of the formula | is administered in 25 combination with an antioxidant,

o R R N o AR Ror BT SRS 5 pce o
subaogmeauid iofthedecralat iszaleintsbmddtionotiEsatmepeathiriam,

y itamin BB of vitari | 5 |
e 5 BEEERELS IV St B4 A BORE AL st
solutiompieitel afdhectonioudthibladeilitetedlsncoopesiiatonoi irednvention
gendPARIBIAIRIPASEHBOCIUN! o515RBR: BriFeuBle daralaiNO- 1856). S

e embodiment of the invéntion, the compound of the formula | is
administered in combination with an ATP-citrate lyase inhibitor, such as,

PhalRiRX%ammie cSRp2R4RE. dnivmesibedimend afilRe-davenianpbrerably in the

compound of the formula | is administered in ¢ mbingon_with a sgualene

form g HRAIR A ASRISHBP RGNS, 1FER-AAPIRSENAS 88 R agompound of

the estiveaith \WH20096réo%fbhanioe sinebindlivaentef foe axeentiercdbea butter,
of the f.ormulatl is administered in combination with a

and EbiRa Ihe testiing ity

Leh as, for example, gemcabene (Cl- 1027). 15
In one embodiment of the invention, the compound of the formula | is

phagﬂguatﬁﬁs%ﬁ%%g&én#@@gaw@fep MZ4ASEHPIRL %&%%,ﬁg@ﬁy in the

example, nicotinic acid. In one embodiment of the invention, the
formcofpolimers! ereafralian RastnFRSEAETPSY e6RTbiRATTATNMIM ENsasebe used

are BEHBIOLAUGhEEn (YR EARIAsliRiB ORI HSIa kT AR atlBHRS two or more
embodiment of the invention, the compound of the formula I is

of ge. The active ingredient 1s generally present in a concentration of

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

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

The compounds of the formula | are distinguished by favorable effects on metabolic
disorders. They beneficially influence lipid and sugar metabolism, in particular they
lower the triglyceride level and are suitable for the prevention and treatment of type ||
diabetes and atheriosclerosis and the diverse sequalae thereof.
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combination with insulin. In one embodiment of the invention, the
compound of the formula | is administered in 25 combination with a
“suzlf}orr%lurea such as, for example, tolbutamide, gllbenC|am| E%hRIZI 2303
& eplrlde In one embodiment of the invention, the comp%Lf 4701he
formula | is administered in combina#idn with a biguanide, such as, for
example, metformin. 30 In another embodiment of the invention, the
compound of the formula | is administered in combination with a
me ltlnlde as, for exam e repagiinide or nateglinide. WO
Cow@db%ﬁ%@w /i 303 53 In one embodiment of the
invention, the compound of the formula | is administered in combination

W|th a thi oI| far ex m r
The K R B S R S A i one
or mwwﬁmmmam%anm@ﬂbﬁmﬁautarparttcular the compounds of

the iRvaRHGR %é‘”yéj%?h RISt Bﬁbﬁnatlan with active ingredients having a

quinazolinylmethoxy]phenyljmet yI |-2,4-thiazolidinedione: In one
S'm"é‘ﬁiﬁéﬁf W‘@ﬂt@@ AREEN rPrtﬁéﬂfBﬁi%ohW GRthegGHIARRred in combination

with %@W@'ﬁ@!@@aé}‘\té?%ﬂ@ﬂ@m Wit alh R alicosidasa BRI dRGREB Y or
example, miglitol or acarbose. In one embodlm(ﬂﬂt of the invention, the

disoidsihBaRHThaTORRAalEd RGN sRrampies ShBHH B HRATRR s /e

ingredient which acts on the ATP-dependent potassium 10 channel of the
beta cells, such a r.exa oI utamlde lamide, glipizide,
ghﬁ‘?&ﬁe ﬁﬁ@%?ﬁ'e é‘f& ‘8&’%%1 é embod, ﬁﬁear“ d18?%e%fnvent|on the
ZoagivendpEtherrivolhe isedméansiErdgsitpidemi@aation with more than
30n§'_f$ aq?‘%&%ep&&d&gb%’g%%gabove for example in combination with

onylurea and metformin, a sulfonylurea and acarbose, 15 repagiinide
dananiiefosinhiradastitin and a sulfonylurea, insulin and metformin, insulin

And IR PRt P MR ANt lavasigdin, etc. In one embodiment of the

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

QNltﬁCQHe?ﬁﬁﬂfﬁgl‘e&t@I%é@@ﬁrﬁﬁgﬁﬁ%ﬂ;lg@*gﬂﬁm YR example, PSN-
20 b BR8N O iHrsRgescribed in W02003084922,

W02 040074 5073229-3 05067932. In one
B U O N T SOk AR BHRG FTATIE i
mdeMGr@dadients for the treatment of heart failure and
10. active ingredients for the treatment and/or prevention of complications caused
by diabetes or associated with diabetes.
11.active ingredients for the treatment of neurodegenerative diseases
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 anaigesics

They can be combined with the compounds of the invention of the formula § in
particular for a synergistic enhancement of activity. Administration of the active
ingredient combination can take piace either by separate administration of the active
ingredients fo the patient or in the form of combination products in which a plurality of
active ingredients are present in one pharmaceufical preparation.

Particutarly suitable further active ingredients for the combination preparations are:
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combination with giucagon receptor antagonists, such as, for example,
A-770077, 25 NNC-25-2504 or such as in WO2004100875 or
W02005065680. In one embodiment of the invention, the compound of

WIhE9SIHRTIE | is administered in combination with activatorséf PEP2is 09303
glucokinase, such as, for example, R{#-4389620, LY- 2121260
(W02004063179), PSN-105, PSN-110, GKA-50 or those described, for 30
example, by Prosidion in W02004072031, W02004072066, WO 05103021
or WO WO 2007/039177 P%%/EP 006/009303 54 06% é{ Roche

All afiitpR5i565856 50066 BoTEAes, Wi 6oPss
ager9/EppenR w&egmameewmmwemam ewaam@mm-

v SRS R LIS T 1078 MR B o combin
with @ﬁ)BS#ﬁmmtb@mma‘juIW@@:@SBZI@@Q%W@!GH@@@M&&WW@r fora
o AR R S M D,
admisigig iRStRit R A3RARATE GRSt tNDH S a2 ze WONDZEDES Y te@atient

or S0 S M OS s

pfesesmqf@amﬁ%ﬁeeh%m%f\@ﬁeﬁ@éﬁﬁlaﬁt*ﬂ%cegﬁﬁﬁaaﬁa Byigbelow

are aewuaed if ABPIMSEOEREIN FQISHRRHED WikreatitibitougNames, US
cone ess M for example, FR-225654. In one embodiment

Pha ﬁ?@? 8Fi YH%B ﬁound of the formula | is administered in 15

combination with inhibitors of fructose-1,6-bisphosphatase (FBPase), such

Anti@SoiHc SXAMRIE et dnd RS EhRAimeRt %Dmégvﬁl?t%rm‘ﬁe Lantus® (see

compound of the formula | is administered in ‘combination with modulators

wwuplahigrrRBS @ trERP o EStodrere Aestitr ad) 16IOPERARRE K pvagNordisk),
fast @t*fﬁb R8I A s ANUILEHOEY), RHdEBRSINatiAL) 838 éao%)éxéﬁ@n@

bdiment of the invention, the compound of the feruI

Exu%ﬁlnlgfe‘?@'ﬁ e bTHoRSME fIABIRIFSs BY-1¢5 (Nobex or Oral-iyn™
Ge@éuéacnmmﬁe‘tuﬁmﬁgﬁ hiosphateisatical ansie msdo(GkAmplasesariizg,

in W02004 O inyentiop, ..
a5 ApBE S B A Giel e 002 o8l Y o
A/S, in WO 01/04156 by Zealand or in WO 00/34331 by Beaufour-ipsen, pramiintide
acetate (Symiin; Amylin Pharmaceuticais), and also orally effective hypoglycemic
active ingredients.

The active compounds preferably include
sulfonylureas,

biguanidines,

meglitinides,

oxadiazolidinediones,

thiazolidinediones,

glucosidase inhibitors,

inhibitors of glycogen phosphorylase,
glucagon antagonists,

glucokinase activators,

inhibitors of fructose-1,6-bisphosphatase,
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combination with inhibitors of dipeptidylpeptidase IV (DPP-IV), such as, for
example, vildagiiptin (LAF-237), sitagliptin (MK-0431), saxagliptin
@MS-M?MS), GSK-823093, PSN-9301, SYR-322, SYR-619, TA-6666
WPSHIIERC 8200, GW-825964X or as 30 described in WESO0HT 4G
W02003106456, W0200450658, W02805058901, W02005012312,
W02005/012308, PCT/EP2005/007821, PCT/EP2005/008005, WO
2007/039177 PCT/EP2006/009303 55 PCT/EP2005/008002,

PCT/EP2005/008004, PCT/EP20 3, DE 10 2005 012874.2 or DE
mwif@%%?% 5 %?&’.%ﬁ&%’é%ﬂ%%ﬁé%r‘%he invention, the compound of
inhittiheréasfryiaarisradininisterdéd ph o Sptanebamakiatrantferdsbit@ss AT ),
GLP%L?%%?& droxysteroid dehydrogenase-1 (11 IL-HSD1), such as, for

e ar%ple, \V/T-2733 or those described, for example, in W0200190090-
potaggium ©Rau3AI3g8Y)aA020TL 25 28 2 XAraze 0tne0lis v 2d0BAH 0087 /26265

and W@%@ﬁégg{%ﬁ,%@@%ﬂ%ﬁ% W02004103980, WO2004112784,
W02003065983, WO2003104207, WO2003104208, WO2004106294, 10

inhibgare b dipepdidyingrideszd Y44 WH2004041264, WO2004037251,
insulMQ2AOHSR744, WO2004065351, WO2004089367, WO2004089380,
W02004089470-7 1, WO2004089896, WO2005016877 or

inhiR{R5D 8hH BYRIEEY MES HVaINER dinfes SHF RO M ANe RBRTSSIm AT OF

glycthederpiga | is administered in 15 combination with inhibitors of protein
tyragsine phosphatase 1B (PTPIB), as described, for example, in __ .

o RS 5500 7504 N EOA SRS BOODIZE,

inhiFGTHBP20RHIGO5E1 1, PCT/EP2005/005321, PCT/EP2005/007151,

i EF 20840 D6L0.200400543 @3 ape embodimentof he

Inventio u e formula I'is administered in combination

modpigiarsoefibors Gt tNEksesRTEiRbSROEET dnepdrtefl of 2581,

GUAER) wiHoh e fApRXARRIEo KGARER ad 242 0010108 Suredient
Comgesc_ribed, for e_xam%le, in W82ioo40075f7, Wﬁﬁﬂ%3 196 Hgredients

and @Ribeigasye GsIVROIWESIBIR61 . W02005085237, JP2004359630 or by

compobntitandien iedxrersSpinakber: Rateatsdbi@f05) 15(11), 1531-1540.
iment of the invention, the compound of the formula I is

I b
Comé%%rr;‘ﬁgt@’é%im%gﬁ%% ﬁgﬁ'%ﬁ?ﬁ%ﬁbitors of hormone-sensitive lipase
PPARSh) BuGh mthiesers and

active ingredients which act on the ATP-dependent potassium channet of the beta

celis,

In one embodiment of the invention, the compound of the formula ! is administered in
combination with a HMGCoA reductase inhibiter, such as simvastatin, fluvastatin,

pravastatin, lovastatin, atorvastatin, cerivastatin, rosuvastatin or L-650699.

In one embodiment of the invention, the compound of the formula | is administered in
combination with a cholesterol resorption inhibitor, such as, for example, ezetimibe,
tiqueside, pamagueside, FM-VP4 (sitostanol/campesterol ascorbyl phosphate; Forbes
Medi-Tech, WQ2005042682), MD-0727 (Microbia inc., W02005021487) or with
compounds as described in W02002066484 (Kotobuki Pharmaceutical Co. Lid.),
WO2005052824 (Merck & Co.) or WO2005061451 and WO2005081452 (AsiraZeneca
AB).
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described, for example, in WO01/17981, WO01/66531, W02004035550,
30 WO2005073199 or W003/051842. WO 2007/039177
PCT/EP2006/009303 56 In one embodiment of the invention, the

90%%‘863?1](; of the formula | is administered in combination \ﬁ@ﬁ/ﬁ%’%%m}}gsm

of acetyl-CoA carboxylase (ACC) sudjpas those described, for example,
in W0199946262, W0200372197, W02003072197 or W02005044814. 5
In one embodiment of the invention, the compound of the formula | is

I g ERGRIRREDS PRI AR, M fBBRMRL A Tar B e Mstered in
comBWARMATH 208PIFogerembadioest, elitheasvintoartipecooyiylitarbokthe

. la | n| hin n_inhibi f gl
piool R 2 SR Ak s Ry GO T eMggaiteLe 2o oaer

example, in US2005222220, W02004046117, W02005085230,

In o S o e e e R S e IR R g nistered i
combipTE0EhIaE PR Zibka GEINE EREIGTD 79T Wz BWEH78, GW-590735,
K-1 M020Q3Q7 642,145 MYEROP5Q4Z27 or W02004046117 . In one

embodiment of the invention, the compound of the formula | is
administered in combination with an inhibitor of protein kinase C beta

In okBlEmbSithesH AT B f@t‘reﬂ&@mﬁ}% BoReXdsIAL I 129 iorentaambadimentatd in
he invention, the co fth formula | is admini te eg |

OByt AR LA G PR e e hetgrPle.

muragmme,,t@a@wxan (GREgEGe 20 RS 2E iakinént 8f the idicotion,

e e, S D P e T i e

woaﬂogmw@ WY RO O VARG WV REDOHATLES3 or
wozh%%%%%%?l%%d@o%af@*W@é@%@b@é&@ﬂﬁﬂﬁﬁ@@@smw@pound of

ormula i is administered in combination with modulators of the

WOZRRERHHid BicRreb¥rACR8aA8ABY, ifor ExARE" & Ho2bEMe6386
Pharmacoiogical Sciences 28(5), 244-251, 2005.

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 W02005087762, WC2005097786, W(02005087763, and
WO2006029689.

in one embodiment of the invention, the compound of the formula 1 is administered in
combination with metaglidasen or with MBX-2044 or other partial PPAR gamma

agonists/fantagonists.

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

combination with a fibrate, such as, for example, fenofibrate, ciofibrate 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, implitapide, BMS-201038, R-
103757 or those described in W02005085228.
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WO 2007/039177 PCT/EP2006/009303 57 In a further embodiment of the

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

iwith CART modulators (see "Cocaine-amphetamine- regulated transcri5>t ‘
“l‘ﬁﬁﬂ%fﬁgégyénergy metabolism, anxiety and gastric emptyingP T FRrde R 009303
Asakawa, A. et al.: Hormone and Megdbolic Research (2001), 33(9),
554-558); 5 NPY antagonists such as, for example,

{4-[(4-aminoquinazolin-2-ylamino)methyf]-
cyclohexylmethyjlnaphthalene-l-sulfonamide hydrochloride (CGP, . . .
In 07, SRR AL 9 SR (PO~ P AT E TS SO Serpgtered
comionEiempiie, £IETIPGERIHIRY YE:86 sgrvgatadpith foscets sierom)ADTIHN
via Cys34), CJC-1643 (derivative of PYY3-36 which conjugates in vivo to
serum albumin) or those described in 10 W02005080424; cannabinoid
in onecapterdrenhgbtistiy@ndieasitecererapig hibsdbamuis Ridaamdistered in

o B S B OSSO0 5o s

6,220890054Y9R5(5 102 0BsB S5 o RIRIOBIET TR Vd3ovahese Aragibed in DE

10 2922099987 16 AP YHOR90BB4QIA4 /62003007887, W02003027069,
US6,509,367, W0200132663, W02003086288, W02003087037,

W02004048317, W02004058145, W02003084930, W02003084943,
in oW @RR048RRMATMEAR04AIS] 20 VRRKIAHP ORI WBPR0RA08Zabbinistered in

02@0405 249, \W02004 5825@, 0%0405%\727, 020040 98?88 )

compBS AR By MRS A e S BE oA AR S Ao HEstyemine

or cOMB20846086763, W02004096794, W02005000809, W02004099157,
US20040266845, W02004110453, wW02004108728, W02004000817,

W02005000820, US20050009870, W0200500974, W02004111033-34, ,
In ongGObad T3E-80the REUE D16 X85 CaverE0s oY e o raveizdos gairepgtered in

comHR280R AHRASL DV QM??W&&QQQ@@@@W@@Z}, such as, for example,
W02005063761-62, W02005061509 or W02005077897; MC4 agonists

HMRb} Ekipie! BRE3ar Hapssidesrtbsd -5 ¥¥8 20852 B3¢ -hexahydro-

pyrazolo[4, 3-c]pyridin-5-yl)-1-(4-chlorophenyl)-2-oxoethyl]-1-amino-1,2,

oSS PR e WO ot it

Om&E bR bardbeskiditpardits MdhMY2006e60888] ethyl esters of eicosapentaencic

acid and docosahexaenoic acid).

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

combination with an ACAT inhibitor, such as, for example, avasimibe.

in one embodiment of the invention, the compound of the formula | is administered in
combination with an antioxidant, such as, for example, OPC-14117, probucol,

tocopherol, ascorbic acid, b-carotene or selenium.

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

combination with a vitamin, such as, for example, vitamin 86 or vitamin B12.
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30 W02005009950, W02004087159, W02004078717, W02004078716,
W02004024720, US20050124652, W02005051391, W02004112793,
0222014, US20050176728, US20050164914,
Wﬁ@‘%ﬁ%ﬁ%sa, WO 2007/039177 PCT/PP2006/009303 5§ - #0303

US20050130988, US20040167201, VAKD2004005324, WO2004037797,
W02005042516, WO2005040109, WO2005030797, US20040224901,
WO0200501921, W0O200509184, WO2005000339, EP1460069,
WO0O2005047253, W0O2005047251, E , 72078, . . ;

I o IR0 AR EOURD 2 IS S Roua oL G R b pstered i

combiatiplendti2ariptpyiieinzipese reogliatorl S)ahsaHigidinamyliedhrotipim (NO-

188 ydrochloride (SB-334867-A) or those described, for example, in

0200196302, W0O200185693, W0O2004085403 or WO2005075458);

histamine H3 receptor agonists (for example

in oféféﬁﬁgg'&ﬁéf@{‘(ﬁ’ﬂzggiﬁ\ﬁéﬁﬁgﬁ;%@Fcompoundl of the forlr_nuia_idis a?Wiostered in
etrahydroimidazo[4,5-c]pyridin-5-yl)-propan-1-one oxalic acid s
coméme@%@y%rafo#&%@?cw@& IRRAPISDREAEED:, %ﬁf@@d‘@@%’%«éﬁ%ﬁ%-

antagonists (for example [2-methyl-9-(2,4,6-trimethylphenyl)-9H-1,3,9-

triazafluoren-4-ylldipropylamine (WO 00/66585));.CRF BP antagonists. (for_ . .
I o AR TB A S TR ot RS S Drs LR TP By e i
combdxastiptewliv(4r chloseSemnethhoesd fomiritmthsicharsyfa-Exampie, BMS-188494

or a %Zf%-%dczi[né%gy‘lﬁjfgb@g@g&)f@&)ethylamino]ethanol hydrochloride (WO

H (melanocyte-stimulating hormone) agonists; MCH
(melanin-concentrating hormone) receptor antagonists (such as, for

in oBSERRIEINBE A 14 6dn s R EH LI AR LAR AT O 1o Rndi? PR2SEmImélered in
GW-803430 or those 20 compounds described in WO2003/15769,

compITBIRISOHE 2R QRIS LRIDED FIBABONRS So6AAS 48 SWeaRiDRDEARSNe (Cl-

192W_C)2003015769, WQ02004072025, W02005070898, WO2005070925,
W02006018280, W0O2006018279, W0O2004039780, WO2003033476,
W02002006245, W0O2002002744, W0O2003004027 or FR2868780); 25

in oK agenistsofsheniras fooextmplanpound of the formula t is administered in

-[4-(4-chl ro-Z‘%- imethoxynhenyl)- g i icotini i

con G AN IG5 AR S RROEBUNEIE such ae. for sxample, nisotinig acic
trifluoroacetic

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

combination with a lipase inhibitor, such as, for example, orlistat or cetilistat (ATL-862).

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

combination with insulin.

in one embodiment of the invention, the compound of the formula | is administered in
combination with a sulfonyiurea, such as, for example, tolbutamide, glibenclamide,

glipizide or glimepiride.

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

combination with a biguanide, such as, for example, metformin.

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

in combination with a meglitinide, such as, for example, repaglinide or nateglinide.
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acid salt (WO 99/15525), SR-146131 (WO 0244150) or SSR-125180);
serotonin reuptake inhibitors (for example dexfenfluramine); mixed

woeRIRioRiRand noradrenergic compounds (for example WO Q0445542463903
5-HT receptor agonists, for example 1-(3-ethylbenzofuran-7-yl)piperazine

oxalic acid salt (WO 01/09111); WO %907/039177 PCT/EP2006/009303
59 5-HT20 receptor agonists (such as, for example, APD-356, BVT-933 or
those described in W0200077010, W020077001-02, W02005019180,

in ond/ QRR3RRAGE 3 HOZRRZA2R0th T WREO0REBZeRE Yorrit kb TRCEMRistered in

antagonists, such as described, for example, in W02005058858; 5
comiipafirsinia cclpisr liinrdio isREIS AR RIS AR REpEaNe, ciglitazone,
piogMBRGRISSIHARERNBFTIRNSJHS XREBRIR BldgwNi 6 NIT B har foeTengrDr.
e At O el AP (G Nty -4-ox0-2-
quingtiayitedrhathoylshérdiltyertoyl-2 datpibsaolidm@deanboxylate (WO

01/85695)); 10 growth hormone secretagog receptor antagonists (ghrelin

antagonists) such as, for example, A-778193 or those described in

In ong@roerdistEriAf HreHnKFsHiRts [ReEaBPRYARMBIENE OIS Biggdministered in

combRERIR I RRPERTRIL R 85 SaRes WhalBis T eptithagomiste Xarp O] iGNPler acarbose.
Lee, Daniel W.; Leinung, Matthew C.; Rozhavskaya- 15 Arena, Marina;

Grasso, Patricia. Leptin agonists as a potential approach to the treatment
In ongf ehdmIginmENig Sieheveatine. (PE0IYTEEG)STIBE DI IARIgs R inistered in

combF@MAcURINS s A0Rs 'maa@a%@ﬁ%nﬂeﬁ?edahmtmmﬁe%aa@b@?}o@rssmm
example, in WO 00/40569); inhibitors of diacylglycerol O-acyltransferases,

Chaq%&ﬁ%ﬁ%ﬁ&@'&em‘fﬁ?‘ﬁé%ﬁp@% B Qligonggmide, glipizide,

glim¥RZR040 2SI Rine 200058491, W02005044250, W02005072740,
JP2005206492 or W02005013907; inhibitors of fatty acid synthase (FRS)

such as, for example, 075 or those described in W02004005277;, .
In o ypnebe@eneint of the invention, the compound of the formula | 1s administered in

combination with more than one of the compounds mentioned above, for example in
combination with a sulfonviurea andg metformin, a sulfonylurea and acarbose,
repagiinide and metformin, insulin and a sulfonylurea, insulin and metformin, insulin

and troglitazone, insulin and jovastatin, etc.

in one embodiment of the invention, the compound of the formula | is administered in
combination with an inhibitor of glycogen phosphorylase, such as, for example, PSN-
357 or FR-258300 or those described in WO2003084822, WO2004007455,
WQ2005073228-31 or WO2005067832.

in one embodiment of the invention, the compound of the formula 1 is administered in
combination with glucagon receptor antagonists, such as, for example, A-770077,
NNC-25-2504 or such as in WC2004100875 or WO2005065680.

in one embodiment of the invention, the compound of the formula [ is administered in
combination with activators of glucokinase, such as, for example, RO-4389620, LY-
2121260 (WO2004063179), PSN-105, PSN-110, GKA-50 or those described, for
example, by Prosidion in W0O2004072031, W0O2004072068, WO 05103021 or WO
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25 oleoyl-estrone or thyroid hormone receptor agonists, such as, for
example, KB-2115 or those described in W020058279, W0200172692,

WWQ&Q%}?%;% W02003084915, W02004018421 or WOZOQ) 2@%@6&9303
In one embodlment of the invention, the further active ingredient Is leptin;

WO 2007/039177 PCT/EP2006/009398 60 see for example
"Perspectives in the therapeutic use of leptin”, Salvador, Javier;
Gomez-Ambrosi, Javier; Fruhbeck, Gema, Expert Opinion on

060 ﬁ?%g&%%%%“@é?}’ {ZPdd02E s ]\g\ﬁ J6572 268 906 SIREUTE IS Bt 85706,

ther active |ngre IS dexam hetamine or

WO RiHetamiHéOin tietdith et isians, m&m&a@wmm&w1 2, WO
024639@%@%%&%’1%@?@%@593@@‘ eW@@%QS&L!BaE@EﬁfO%W%WEPf

the ihvention, the further active ingredient is sibutramine. 10 In one

04082868 dmd¥RT IHrsisle s, 1532580 M EeU30RA5ASRN R CARDRAR VO
esommewmswsemwmwrnsmwh@zcwW@Mﬂ wmlad@ssss

administered in combin with bulkin ents, prete abI Qlu
WO SO I B0 g, el el wo
040628 puswmeparama&anmrwmmswpwmotecmaﬂenvao 03000267 WO

osof DYANGESINHERACY (2001 Sep OBl JE19k 2300 cCoramay 58

con ainihg producttrom rlnbva atrition
05034833 E GEEE30 dNETH B paBK Bis NAIOEEIPHROBEEhafuMaae21110.
Combination with Caromax(r) is possible in one preparation or by
separate administration of compounds 20 of the formula | and Caromax(r).

In oapsmbadifeahdhtisdra@ntiont dheatsope drniitie redmiladsaampristered in
comiORGtRIO I BAURRiBRo f: SXABRI 4B RAKE N PEAGCR PERBWSSIE DRFE.2 B854

one embodiment of the invention, the compound of the formula I is
administered in combination with PDE (phosphodiesterase) inhibitors, as
in ofieserbedinfenesamplénen2on\AZ Q3R 6 (P40 MY 020050124 Bhintinanered in

com mﬁﬁglme‘i}a%{ﬁ?ﬁﬂge spunc‘tcgg% %Oét]t?; Rgs%ct{[gtea;%”(eggase} such as, for
example, C5-817.

in one embodiment of the invention, the compound of the formuia | is administered in
combination with moduiators of the glucose transporter 4 (GLUT4), such as, for
example, KST-48 (D.-O. Lee et al.: Arzneim.-Forsch. Drug Res. 54 (12), 835 (2004)).

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of glutamine:fructose-6-phosphate amidotransferase
(GFAT), as described, for example, in W02004101528.

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of dipeptidyipeptidase IV (DPP-1V), such as, for example,
vildagiiptin (LAF-237), sitagliptin (MK-0431), saxagliptin ((BMS-477118), GSK-8230893,
PSN-8301, SYR-322, SYR-6812, TA-8666, TS-021, GRC-8200, GW-825864X or as
described in W0O2003074500, W02003106458, W0200450658, W02005058801,
W0O2005012312, WO2005/012308, PCT/EP2005/007821, PCT/EP2005/008005,
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combination with NAR-1 (nicotinic acid receptor) agonists as described,
for example, in W02004094429. WO 2007/039177 PCT/EP2006/009303

ng;ul&{(gg%el%mbodiment of the invention, the compound of thﬁéﬁ@?ﬂ&)ﬂlﬁsﬂs
administe

red in combination with CB2 (cannabinoid receptor) agonists as
described, for example, in US2005/848448. 5 In one embodiment of the
invention, the compound of the formula | is administered in combination
with histamine 1 agonists as described, for example, in W02005101979.

PCT)aEfrgllﬁclss FBBBGEHE? ﬁzﬁéﬁﬂ%@ﬁ@&@eﬁ% &l %%stzoos

ered’ifi_‘combination w upropion, as describe
0128740200608 7802028 I oh&3embodiment of the invention, the compound of
the formula | is administered in combination with opioid antagonists as
described, for example, in W02005107806 or W02004094429. 15 Inone
In orensdendiEnR Bfah thmamisienHE @ 6RTPBAHBD PIHBSSpRTME ids administered in

comBFENaisRIedMmisRIRbBainR N N RIBRPEBH R EHEBEOrY BEY-HSD1),
described, for example, in ' W0200202513, W02002/0649

. , W
suchopd JonEUBRPR0BYT2646055 W%%@ﬁbﬁ%%%Wéz%é%%’@c?dq%?ﬂ@%'
94 \W3hedpyeptenyimcompmuad of e fradiaolis\vedrpiisuweeddn

wo ST Wk ot I he b Boee PR TR, tne
WOMGEQGEW@ZO@@MMI@&Mmmw&mm&%ﬁwm
O e und of the
WOROMOBET #taiMiiie A 8hins toMoIRaBeABRIE MmYMURREADEPHE.

WO SHIERARISS6IE TepRRIiAD 8656 esh STcRxABRte: FANY(AZYE7080336.
WO 2007/039177 PCT/EP2006/009303 62 In one embodiment of the

invention, the compound of the formula | is administered in
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, W0O2004506446, WO2005012295,
PCT/EP2005/005311, PCT/EP2005/005321, PCT/EP2005/007151, PCT/EP2005/ or
DE 10 2004 060542 4.

in one embodiment of the invention, the compound of the formula | is administered in
combination with modulators of the sodium/glucose cotransporter 1 or 2 (SGLT1,
SGLT2), such as, for exampie, KGA-2727, T-fOQS and SGL-0010 or as described, for
example, in WO2004007517, WO200452303, WO200452802, WO2005121161
WO2005085237, JP2004358630 or by A. L. Handion in Expert Gpin. Ther. Patents
(2005) 15(11), 1531-1540.

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of hormone-sensitive lipase (HSL), such as those
described, for example, in WO01/17981, WOU01/66531, WO2004035550,
WQ200507319% or WOOB3/051842.



10

15

20

25

30

combination with nicotine receptor agonists as described, for example, in
W02004094429, 5 In one embodiment of the invention, the compound of

wihesformyla | is administered in combination with NRIs (norgpinaplasingiesos
reuptake inhibitors) as described, for example, in W02002053140. In one

embodiment of the invention, the corﬁ%ound of the formula I is
administered in 10 combination with MOA (E-beta-methoxyacrylate), such
as, for example, segeline, or as described, for example, in

in on\é’@%%%%%%f &ﬂ@nﬁ;&%eﬁdm@e&%&wmﬁe%m;@pm%wrﬁémd in

formula | is administered in combination with antithrombotic active

combpileRewit) SvRtss B 25O LRPRABYIESS18r ie) £H68 BRIRPSREFSCriPed,
for eiRAbSaChh NS SHsISIP ARIDOIEZGeM POLITEISORUTR S TUSOWIR 0050448 14.

invention with one or more of the compounds mentioned above and
optionally one or more further pharmacologically active substances is
in ormeant dédilve: rmiaf desl imvtheicsc dpe ot presehthievientiote 26 Bdeninisteraed in

con S AR A BB SRR ], o

as thacFdgsmi T TIBoIxaOM ¢ \INVWGEZPORIG43BBN \ / O S G1262570
CS-011 25\ Rivoglitazone

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, W02004046117,
WO2005085230, WG2005111018, WO2003078403, W02004022544,
WO02003106410, WO2005058308, US2005038023, W02005000007, US2005026984,
WC2005000836, WO20041068343, EP 1460075, W(02004014810, W0O2003076442,
WQC2005087727 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
gxample, ruboxistaurin.

in one embodiment of the invention, the compound of the formula | is administered in
combination with an endothelin-A receptor antagonist, such as, for example,
avosentan (SPP-301).

in one embodiment of the invention, the compound of the formula | is administered in
combination with inhibitors of “i-kappaB kinase” (IKK inhibitors), such as those
described, for example, in WC2001000810, WO2001030774, WO2004022553 or
WO2005087128.

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

combination with modulators of the glucocorticoid receptor as described, for example,
in WG2005080336.
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WO 2007/039177 PCT/EP2006/009303 63 O HO X S NIk N"v CI CIH
OH GW-957801/0 K-1110F HOOHOOH/OH\Oj0O OLY-674

KRP-101 0 OHJOFF SON/OHO-B~OF O\S/LY- 9
WEWE6YE16 ci FFFN "NOOFFN~..,i0O NOO F)N l\?'#\of?gzﬁﬁ%‘mg3°3
R-103757 BMS-201038 N N 57

tn a further embodiment of the invention, the compound of the formula | is
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-ylamino)methyl}-
cyciohexyimethylinaphthaiene-1-sulfonamide nydrochloride (CGP 71683A);

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

cannabinoid receptor 1 antagonists, such as, for example, rimonabant, SR147778 or
those described, for exampie, in EP 0656354, WO 00/15609, WO (02/076948,
WQ2005080345, WO2005080328, WO2005080343, WO2005075450,
WO2006080357, W0200170700, W02003026647-48, WO200302776,
WO02003040107, WO2003007887, W02003027089, US6,508,367, WO200132663,
WQO2003086288, WO2003087037, WO2004048317, WO2004058145,
WO2003084830, W0O2003084943, WO2004058744, wO2004013120,
WO020040298204, WO2004035566, W0O2004058249, WO2004058255,
WO2004058727, WO2004068838, US20040214837, US20040214855,
US20040214856, WO2004096209, WO2004086763, WO2004086794,
WO02005000808, WO2004099157, US20040266845, WO2004110453,
WO2004108728, WO2004000817, WO2005000820, US20050009870,
WOC200500874, WO2004111033-34, W0200411038-39, WO20050162886,
WO2005007111, W02005007828, US20050054679, W0O2005027837,
WO2005028456, WO2005083761-62, WO2005061508 or WO2005077897,

MC4 agonists (for example [2-(3a-benzyl-2-methyl-3-oxc-2,3,3a,4,6,7-hexahydro-
pyrazolo[4,3-clpyridin-5-yi)-1-(4-chiorophenyl}-2-oxoethyl}- 1-amino-1,2,3 4-tetrahydro-
naphthalene-2-carboxamide; (WO 01/81752)) or LES3280, LBE3279, LBE3278 or
THIQ, MB243, RY764, CHIR-785, FT-141 or those described in WO2005060885,
WQ2005008050, WO2004087159, WO2004078717, WO2004078718,
WO2004024720, US20050124652, W0O2005051381, W0O2004112783,
WOUS20050222014, US20050176728, US20050164914, US20050124636,
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H3C N'C HNC CH, SO0 JN/O N OH HN/ vNv 0 ORC-14117 JTT-705

BrOCi\/CHOO00 P,ClOH N SB-204990 HO NO-1886 WO

2007/039177 PCT/EP2006/009303 64 0 HO, \/~0 H3C\ /C
WBAFY¥EpCHs HNC C"0 CFI3 HNC CHs oV BMS-18845§%§ﬁ968"%§°99303

Cl-1027 NYa HO H0,,,,,0 0 a Ogg 0580H OH ATL-962 FR-258900 0 I'o
0

UJS20050130988, US20040167201, WO2004005324, w02004037797,
WO2005042516, WO2005040109, WO2005030797, US20040224801,
WO200501921, W0O200509184, WO2005000339, EP 1480068, WO2005047253,
WQO2005047251, EP1538159, WO2004072078, W02004072077 or WO200602439C;
orexin receptor antagonists (for example 1-(2-methyibenzoxazol-6-yi)-3-
{1,5lnaphthyridin-4-ylurea hydrochioride (SB-334867-A) or those described, for
example, in WO0O200186302, W0200185693, WO2004085403 or WO2005075458),
histamine H3 recepior agonists (for example 3-cyciohexyl-1-(4 4-dimethyi-1,4,6.7-
tetrahydroimidazoi4,5-clpyridin-5-yl}-propan-1-one oxalic acid salt (WG 00/63208) or
those described in W0O200064884, WO02005082883),

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

CRF BP antagonists {for example urocortin),

urocortin agonists;

33 agonisis (such as, for example, 1-(4-chlore-3-methanesulfonyimethyiphenyl)-2-{2-
(2,3-dimethyl-1H-indol-6-yloxy)ethylaminojethanol hydrochloride (WO 01/83451));
MSH (melanocyte-stimuiating hormone) agonists;

MCH (melanin-concentrating hormone) receptor antagonists (such as, for exampie,
NBI-B45, A-7681, A-BB5798, A-798, ATC-0175, T-226298, T-71, GW-803430 or those
compounds describad in WO2003/4 5768, W02005085200, W02005018240,
WO2004011438, WG2004012648, WO2003015769, WO2004072025,
WQO2005070888, W(2005070825, WO2006801828C, wO2006018279,
WC2004039780, WO2003033476, W0O2002006245, W02002002744,
WQO2003004027 or FR2868780);

CCK-A agonists (such as, for example, {2-[4-{4-chiloro-2,5-dimethoxyphenyl}-5-(2-
cyclohexylethyl)-thiazol-2-yicarbamoyl]-58,7-dimethylindol-1-yi}acetic acid trifluoroacetic
acid salt (WO 89/15525), SR-146131 (WO (0244 150) or SSR-125180);

serotonin reuptake inhibitors (for example dexfenfluramine);

mixed serotonin- and noradrenergic compounds (for example WO 00/71548);

5-HT receptor agonists, for example 1-(3-ethylbenzofuran-7-yljpiperazine oxalic acid
salt (WO 01/09111);
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5-HT2C receptor agonists (such as, for example, APD-356, BVT-833 or those
described in WO200077010, WO20077001-02, W02005018180, W0O2003064423,
WQ200242304 or WO2005082859);

5-H76 receptor antagonists, such as described, for example, in WO2005058858,;
bombesin receptor agonists {(BRS-3 agonists);

galanin receptor antagonists;

growth hormone (for exampie human growth hormone or AOD-8604);

growth hormone releasing compounds (terf-butyl 8-benzyloxy-1-(2-diisopropylamino-
ethylcarbamoyl)-3 4-dihydro-1H-isoguinoline-2-carboxylate (WO 01/85685));

growth hormone secretagog receptor antagonists {ghrelin antagonists) such as, for
example, A-778183 or those described in WO2005030734;

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

uncoupling protein 2 or 3 modulators;

leptin agonists (see for exampie 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);

inhibitors of diacylglycerol O-acyitransferases (DGATs) such as described, for
exampie, in US2004/02248987, WO2004084818, WQ200058491, WO2005044250,
WQ2005072740, JP2005206482 or WO2005013907;

inhibitors of fatty acid synthase (FAS) such as, for example, C75 or those described in
WQO2004005277;

oxyntomodutin;

oleoyl-estrone
or thyroid hormone receptor agonists, such as, for example, KB-2115 or those
described in W020058278, W0200172882, W0200184293, WO2003084815,

wWQ02004018421 or WO2005082316.

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

phentermine.

in one embodiment, the compounds of the formula | are administered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of
hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-8).
Caromax is a carob-confaining product from Nutrinova, Nutrition Specialties & Food
Ingredients GmbH, Industriepark Héchst, 65826 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 embodimant of the invention, the compound of the formula | is administered in
combination with PDE (phosphodiesterase) inhibitors, as described, for example, in
WQO2003/077949 or WO2005012485.

in one embodiment of the invention, the compound of the formula tis administered in
combination with NAR-1 (nicotinic acid receptor) agonists as described, for example, in
WO02004094429,
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wBlsavisiragne WO 2(?07/039177 PCT/EP2006/009303 67 (el HOh ol Qa3
KB-2115 5 The activity of the compounds was tested as follows:

Determination of EC50 values of PPAR agonists in the cellular
PPARalpha assay Principle 10 The potency of substances which bind to
human PPARalpha and activate it in an agonistic manner is analyzed

using,a stably transfe . Il Jj = hyQ ki i
In Onv%h?(r:%hbi%ar‘e e?‘rﬁe???g %gﬁggy %Eﬁ%a%gﬁ reporter%(':{eEI?ﬁHgHit éé%{%%ﬁ%&? rec in
combjeasite sBMBERE (edlnoHbintid reporer cRanBIH Y Fiettasbat AR exaER) e, In
uS28h8/84k3 P ARalpha fusion protein (GR-GAL4-humanPPARaipha-LBD)
which mediates expression of the luciferase reporter element depending

on a PPARalpha ligand. The stably and constitutively expressed fusion

In o%ﬂﬂd&&%bﬁhém%@lﬁﬁcﬁeﬁﬂiﬁf&#ﬁ&nw@tﬂéti&ﬁrﬁ@lhﬂtiﬂséﬁw@ﬁét@red in
PARaipha reporter cell line via the GAL4 protein portion to, tk&&
combRpLPH ATy MR 8% R R PR Ss PF RN Bl aHD 2605101678
which is stably integrated in the genome of the cell line. There is only
in or%eggzgégsrr%‘cé%'? gf the invention, the compound of the formula | is administered in

combination with bupropion, as described in WO2006017504.

in one embodiment of the invention, the compound of the formuia | is administered in
combination with opioid antagonists as described, for example, in WO2005107806 or
WO2004004429.

in one embodiment of the invention, the compound of the formula | is administered in
combination with neutral endopeptidase inhibitors as described, for example, in
WO0200202513, WG2002/08482, WO 2002040008, W(2002040022 or
W(C2002047670.

in one embodiment of the invention, the compound of the formula | is adminisiered in
combination with NPY inhibitors (neuropeptide Y} as described, for example, in
WGQ02002047670.

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
W02003082604.

In one embodiment of the invention, the compound of the formula | is administered in
combination with modulators of the glucocorticoid receptor as described, for example,
in WO2005030336.
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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.
WPB@%@@)@ ligands bind and activate the PPARalpha fusio&%gﬁ%ﬁ%gsm
f?}ereby stimulate the expression of the luciferase reporter gene. The
luciferase which is formed can be defgtted by means of 25
chemiluminescence via an appropriate substrate. Construction of the
PPARaipha reporter cell line The PPARalpha reporter cell line was

prepared.in two es. Firstly, the luciferase, 30 reporter elemen .
I or SR RSERE A S VG cles TS R Ll b T Surffitered in
comiZioefiBatr MRCIE R2BQBI0CIB0E: 16 & p uipewih¢iv e i sdiamsite s7of the
m rmription factor GAL4 (Accession # AF264724) were cloned in 5
Woé{ups Féeam of a 68 bp-long minimal MMTYV promoter (Accession #
V01175). The minimal MMTV promoter section contains a CCAAT box
in o G-AsbATALRlaInan IRveriRionenabla cificignisteassHntien By RRiNAnistered in

olymerise It 5 The cloning and sequencing of the GAL4-MMTYV construct
compipRiigmvath MR A (B9 RPIREPBESE TSHBRPEF ik 3 SesriRfsletlisrample,
in Walonimen£3algaSpring Harbor Laboratory Press, 1989). Then the complete
Photinus pyralis gene (Accession # M15077) was cloned in
3"-downstream of the GAL4-MMTYV element. After sequencing, the
in ongcHieisssiniepoatthel@ment oonsistrmgrafdivel Al Bimding: Site sdvtitidiered in
romaoter If e 10 e was recloned int mi ic :
comBITRRG JUDEN A e T ST B S A R SRAHI tegetine, or as
desqitelth NoGBADS e Lo XEG2TRROG841Y was transfected into HEK cells in
accordance with the statements in Ausubel, F.M. et al. (Current protocols
in molecular biology, Vol, 1-3, John Wiley & Sons, Inc., 1995). Then .
in onegaRedimamts) MrAUATTOS HRyARTRRILG<IES fpita Ssigdrinistered in
comSinbisralligionaimhichoeiewedwedrmibasal ke R du eBsioRehihe, ciopidrogel.
luceriferase gene. In a second step, the PPARalpha fusion protein
(GR-GAL4-humanPPARalpha-LBD was introduced into the stable cell
It is eOne Glaseribesd Fetthigpyiitsde indfabijndicoaRiNhecostimgpiondbeaccording to
N-terminal 76 amino acids qQf the glucocorticoid receptor. essl :
the YT WL HURGE D 0E SN G RO g e e R U BT pigaly one
or nthesyedbe? @ trmsatiptigicédvtociBAlse iAetesion mewt3gs)e THawsBN A the

SCO&IJ g}e%%%?g%g@qm%n%@am of the human PPARalpha receptor (amino

acids 468; Accession #

The formulae for some of the development codes mentioned above are given below.

R R=CH,; CH,-CH,
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T
o
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Gl 262870 O Cs-014
Rivogiitazone



574349) was cloned in at the 3'-end of this GR-GAL4 construct. The
fusion construct prepared in this way (GR-GAL4-humanPPARalpha-LBD)

wW%&;%ﬁﬁ%%‘??d into the plasmid pcDNAS3 (Invitrogen) in ordeg_,gaf&rl;g&lf? 09303
constitutive expression therein by the 25 cytomegalovirus promoter. This
plasmid was linearized with a restrict®h endonuclease and stably
transfected into the previously described cell clone containing the
luciferase reporter element. The finished PPARalpha reporter cell line

oswhich contains a luciferase reporter element and constitutively expresses

Ho)%aéusio rotein (GR- GAL4-human PPARalpha-LBD) was

[ Iay selegtio zeocin (0.5 mg/ml) and 30 G418 (0.5 mg/ml?

WO 2007/039% 77 CT/EP2006/009303 69 Assay procedure The act ' OH
of PPARgdlpha agonists is determined in a 3-d Ssay which'is déscribe
below: y 1 The.RRARalphareporter cej} cultivated to 80% ©

in DMEM (# 41965- 039, Invitrogen) which is mixed with the
following additions: 10% cs-FCS (fetal calf serum; #SH-30068.03,

Hyclone), 0.5 mg{ml geocin (#R250-01, Invitrogen), 0.5 rg/m| 10 G418 F
131-097, Tnvitr /%ﬁ), 196 penicillin-streptomycin salutifin /©/
22, Invitiggey) ans M L-glutaroifec@# 0-024, o

nvitrogen). The cultivation takes place in standard cell culture bottles (#
353112, BectasrDickinson) in a cell culture incubator at 3% E-mthe

presence of 5% C02. The,80%-confluent cells are washed once with 15
0-094, ihvitrogen), treated with 3 ml of trypsin solution_

HO

F

£ infitrogenfét 37C for 2 min,fglge(p upin 5mlofthe  ~
scobet-and.gounted in a cell cotiftter. Ation t%f"
cells/ml, 35,000 ceII seeded in each well of a"96% e!sﬁﬁq(of erplate
with a clear plastic basg (#3610, Corning Costar). The plates-aré '

incubatéd-M4%& cell culture incubator at 37C and®¥%8° €62 for 24 h. 20
Day 2 cl
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PPARalpha agonists to be tested are dissolved in DMSO in a
concentration of 10 mM. This stock solution is diluted in DMEM
4 -039, Invitrogen) which is mixed with 5% cs-FCS ( -30068.
W&f@?ﬁﬁ%@ mM L-glutamine (#25030-024, Invitrogen) and %? ?ﬁég&}ﬁ%(%m
previously described antibiotics (zeoifi, G418, penicillin and
streptomycin). Test substances are tested in 11 different concentrations
in the range from 10 pM to 100 pM. More potent compounds are tested in
concentration ranges from 1 pM to 10 pM or between 100 nM and 1 pM.
H éPPARaIpQJ@ reporter cell line seeded on day 1 is

3RO
-@ﬁ; 3Q.re \?e)szy/a.;%'bétion, and the ¢est substances diluteddnh
médium are immegﬁtely add Q,J;cc)%e celigcT tution and add En,
' e

the substances is cav@o%b%)é arobot (Bec : €
ByF the%fest substances dilutod in redium is 160 pl per WO 2007/039177""
PCT/EP2006/009303 70 well of a 96 well microtiter plate” e DMSO

eorcahira i them 04 % v/v inerdgetq avoid
> effects c_)f the s_olvent. E ch _pI as chafggggwi astandard
PPARgIpha agonistwhictrwas Tikewise diluted i 1T different

concehbtrations, in order to demonstrate the funct?onin@p?%e 5 assay inx
each individual/l&t8% he assay plates aréfrtédiffated i an incubator at
37C and 5% CQ2 for 24 h. Day 3 The PPARalpha reporter cells treated

with the test tances are removed from the 10 incubator, and the
medium is a d off. The cells are lyzed by pipeﬁf»ﬁg 50 pi of Bright
Glore from Promega) into each well of a QKwerot r prﬁfé}
After @on at room temperature in the dark for 18-miayte: ,ﬂﬁ%s

no. Microtiter plates are measured in the luminometer (Trilux frah Wallac).
m%§surinwﬂm%r each well of a microtiter plate 45 ¥sec. 15 \1/\240
w7 2007039177 PCT/EP2006/009303 71 Evaluation T datatofR the

luminometer are transferred into a Microsoft Excel file. Dose-
o)

TSN
P
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effect plots and EC50 values of PPAR agonists are calculated using the
XL.Fit 5 program as specified by the manufacturer (IDBS). The
whbfRapfa EC50 values for the compounds of Examples 1p{0:89imtigo303

assay are in the range from 10 nM to >33 pM. Compounds of the
invention of the formula | activate th@fPPARaIpha receptor. 10
Determination of EC50 values of PPAR agonists in the cellular PPARdelta
assay Principle 15 The potency of substances which bind to human
PPARdeIta and activate it ip an agonistic manner is analyzed using a

ply transfeegted ell'line (HEK= human ei[pbryo kiginey) which is

eg to Nere as PRARdelta reporter cef'| n anglpgy.to the assay

descrlbed fo ’F’AR@IphaCthe PPARdelta reportgr cell, I| $0 contains

“H
(pdeftai-GA gtein
(GR-GAL4-hwmanPPARdelta-LBD) which megiates expessmn OM]S"I r
luciferase reporter element de endlng on a PPARdelta ligand. The stably
and constltutlveljfe?sresse% Usion protei O
GR- GA;q4 RPARdeIta LBD binds i cell nucleu
P?’ggR mﬂer cell line via the GAL4 protgirg peytion to g;g

NA{‘blnélng motifs 5 "-upstream of the ludffer se,

#%€0) and a 20 PPARdeItaﬁfusi@n Ry

Lhere is on% little
ciexpression of the luciferase reporter gene in the absence of a PPA it
ligand if fatty acid- depleted fetal calf serum (cs-FCS) is used.in the assay.
PPARdelta ligands bind and activate the PPARdelta fustein and
thereby stimulate expression of the luciferase reperter gne. he
Iumferase WhICh is formed can be detected by

chegiilumingScence via an appropriate substrate. \WQ 2Q|g 39177

PC-.: 09303 72 Construction of the-FP [ta feporter cell line
of the stable PPARdelta rebgptér ce I|n pased on a
tableO ell clone which was stably transfected with aefliviferase

reporter ele m nt. This step was 5 already descrigg abovés the section
WS:H’UCUO 7 ofthe PPARalpha reporter cell line". In a second step, the
PPARdelta fu5|on proteln (GR-GAL4-humanPPARdelta-

NH }:
I
\
MB243 RY764
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LBD was stably introduced 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
WALIHSTH3PZT7 of the yeast transcription 10 factor GAL4 (Acce8&ibiER006/009303
P04386). The cDNA of the ligand-bingig 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-humanPPARdelta-LBD) was recloned
into the plasmid pcDNA3 nyit ogen) in order to enable constitutive

ssron ,, the cytofm

[

WMeO

l ce clone contarnrn the Iucrferasg
The resulting PPAR repo er e Which{contains
reporter element and constltu'ti‘trel H ARG@&elta fusion

proterrF(‘@ﬁB%AM human PPARdeIta LBD) was isolated by séfé&tion with

zeoc¢51 C:;}b 18 20 (0.5 mg/ml). Assay proceqyre and
ity |

eva uatr e ac PPARdelta agonrsts aN3-d
assar;z t ana P the procedure al imﬁbe
PPARalpha re rter cell line except thatthePPARIE repoFt CeliNine

and a specrfrc agonist was as a'standard to control test
efficagys REARdel 0 values infthe range from 0.3 nM to >10\bM
were measured for the 30°PPAR agonists of Exanfpled’11® 69 described
in this application. Compouads of the~invention of the formula | activate
the PPARdelta receftor. 391:77 PCT/EP2006/009303 SS m
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The activity of the compounds was tested as follows:

Determination of EC50 vaiues of PPAR agonists in the cellular PPARalpha assay

Principle

The potency of substances which bind to human PPARalpha and activate it in an
agonistic manner is analyzed using a stably transfected HEK cel! line (HEK= human
embryo kidney) which is referred to here as PPARalpha reporter celf line. It contains
two genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD) which mediates
expression of the luciferase reporter element depending on a PPARalpha ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARalpha-LBD
binds in the cell nucleus of the PPARalpha reporter cell line via the GAL4 protein
portion to the GAL4 DNA binding motifs 5 -upstream of the luciferase reporier element
which is stably integrated in the genome of the cell iine. There is only weak expression
of the luciferase reporter gene in the absence of a PPARalpha ligand if faity acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARalpha ligands bind and
activate the PPARalpha fusion protein and thereby stimulate the expression of the
luciferase reporter gene. The luciferase which is formed can be detected by means of

chemiluminescence via an appropriate substrate,

Construction of the PPARalpha reporter cell line

The PPARalpha reporier cell line was prepared in two stages. Firstly, the luciferase
reporter eilement was constructed and stably transfected into HEK celis. For this
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purpose, five binding sites of the yeast transcription factor GAL4 (Accession #
AF264724) were cloned in 5'-upstream of a 68 bp-long minimal MMTV promoter
(Accession # V01175). The minimal MMTV promoter section contains a CCAAT box
and a TATA element in order {o enable efficient transcription by RNA polymerase |,
The cloning and sequencing of the GAL4-MMTV construct took place in analogy to the
description of Sambrook J. et. al. (Molecular cloning, Cold Spring Harbor Laboratory
Press, 1989). Then the compiete Photinus pyralis gene (Accession # M15077) was
cloned in 3 -downstream of the GAL4-MMTV element. After sequencing, the luciferase
reporter element consisting of five GAL4 binding sites, MMTV promoter and luciferase
gene was recioned into a plasmid which confers zeocin resistance in order o obtain
the piasmid pdeltaM-GAL4-Luc-Zeo. This vector was fransfected into HEK cells in
accordance with the siatements in Ausubel, F.M. et al. {Current protocols in molecular
biology, Vol. 1-3, John Wiley & Sons, Inc., 1885). Then zeocin-containing medium (0.5
mg/mi} was used to select a suitable stable cell clone which showed very low basal
expression of the luceriferase gene.

In a second step, the PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD
was introduced into the stable cell clone described. For this purpose, inifially the cDNA
coding for the N-terminal 76 amino acids of the giucocorticoid receptor (Accession #
P04 150) 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-LBD) was recloned into the
pltasmid pcDNAZJ (invitrogen) in order fo enable constitutive expression therein by the
cytornegalovirus promoter. This plasmid was linearized with a restriclion endonuciease
and stably transfected into the previously described cell cione containing the iuciferase
reporter element. The finished PPARalpha reporter celi line which contains a luciferase
reporter element and constitutively expresses the PPARalpha fusion protein (GR-
GAL4-human PPARalpha-LBD) was isolated by selection with zeocin (0.5 mg/ml) and
G418 (0.5 mg/ml).
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Assay procedure

The activity of PPARalpha agonists is determined in a 3-day assay which is described
below: '

Day 1

The PPARalphareporter cell fine is cultivated to 80% confluence in DMEM (# 41965-
039, invitrogen) which is mixed with the following additions: 10% c¢s-FCS (fetal calf
serum; #SH-30068.03, Hyclone), 0.5 mg/ml zeocin (#R250-01, Invitrogen), 0.5 mg/ml
G418 (#10131-027, invitrogen), 1% penicillin-streptomycin solution (#15140-122,
invitrogen) and 2 mivt L-glutamine (#25030-024, invitrogen}. The cultivation takes
place in standard cell culture bottles (# 353112, Becton Dickinson) in a cell culture
incubator at 37°C in the presence of 5% CO,. The 80%-confluent cells are washed
once with 15 ml of PBS (#14180-094, Invitrogen), treated with 3 mi of trypsin solution
(#25300-054, Invitrogen) at 37°C for 2 min, taken up in 5 ml of the DMEM described
and counted in a cell counter. After dilution to 500.000 cells/mi, 35,000 celis are
seeded in each well of a 96 well microtiter plate with a clear plastic base (#361C,
Corning Costar). The plates are incubated in the celi culture incubator at 37°C and 5%
CO, for 24 h.

Day 2

PPARalpha agonists to be tested are dissoclved in DMSO in a concentration of 10 mM.
This siock solution is diluted in DMEM (#41985-038, invitrogen} which is mixed with
5% cs-FCS {#SH-30068.03, Hyclone), 2 mM L-glutamine (#25030-024, Invitrogen) and
the previously described antibictics (zeocin, G418, penicillin and streptomycin).

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

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 pl per
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well of a 98 well microtiter plate. The DMSO concentration 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 PPARaipha agonist, which was likewise
diluted in 11 different concentrations, in order to demonsirate the functioning of the

assay in each individual plate. The assay plates are incubaied 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 pipetiing 50 pl of
Bright Glo reagent (from Promega) into each well of a 96 weli microtiter piate. After
incubation at room temperature in the dark for 10 minutes, the microtiter plates are
measurad in the luminometer (Trilux from Waliac)., The measuring time for each well of

a microtiter piate is 1 sec.
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Evaluation

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

The PPARalpha EC50 values for the compounds of Examples 1 to 69 in this assay are
in the range from 10 nM fo >33 uM. Compounds of the invention of the formula |
activate the PPARalpha receplor.

Determination of EC50 vaiues of PPAR agonists in the cellular 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 anaiogy to
the assay described for PPARalpha, the PPARdelta reporter cell line also contains two
genetic elements, a iuciferase reporter element (pdeltaM-GAlL4-Luc-Zeo) and a
PPARdelta fusion protein (GR-GAL4-humanPPARdelta-LBD) which mediates
expression of the juciferase reporter element depending on a PPARdelta ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdelta-LBD
binds in the cell nucieus of the PPARdelta reporier cell line via the GAL4 protein
portion to the GAL4 DNA binding motifs 5 -upstream of the luciferase reporier 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-
depieted fetal calf serum (cs-FCS) is used in the assay. PPARdelia ligands bind and
activate the PPARdelta fusion protein and thereby stimulate expression of the
luciferase reporter gene. The luciferase which is formed can be detected by means of

chemiluminescence via an appropriate substrate.
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Construction of the PPARdelta reporter cell line

The production of the stable PPARdelta 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
ine”. In a second step, the PPARdelta fusion protein (GR-GAL4-humanPPARdelta-
LBD was stably introduced into this cell clone. For this purpose, the ¢cDNA coding for
the N-terminal 76 amino acids of the giucocorticoid receptor (Accession # 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 PPARdelta receptor (amino acids S138-Y441; Accession # L07582) was
cloned in at the 3'-end of this GR-GAL4 construct. The fusion construct prepared in
this way (GR-GAL4-humanPPARdelta-LBD) was recloned into the plasmid pcDNA3
{invitrogen) in order to enable constitutive expression by the cytomegaiovirus
promoter. This plasmid was linearized with a resiriction endonuciease and stably
transfected into the previously described cell clone containing the luciferase reporter
element. The resulting PPARdelta reporter cell ine which contains a luciferase reporter
element and constitufively expresses the PPARdelta fusion protein (GR-GAL4-human
PPARdelta-LBD) was isolated by selection with zeocin (0.5 mg/mi) and G418

{0.5 mg/mi}.

Assay procedure and evaluation

The activity of PPARdeita agonists is determined in a 3-day assay in exact anaiogy to
the procedure already described for the PPARalpha reporter cell line except that the
PPARdelia reporter cell line and a specific PPARdelta agonist was used as a standard
to control test efficacy.

PPARdelta ECH0 vaiues in the range from 0.3 nM to >10 pM were measured for the
PPAR agonists of Examples 1 to 69 described in this application. Compounds of the
invention of the formula ! activate the PPARdelta receptor.
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37 >33 0.059 395.44 0.086 46 4.33 7.39 51 0.335 0.007 61 >33 0.007
62 >33 0.052 166 10.304 0.011 168 >33 0.130 5 Processes The

wbyPRYRds of the general formula | according to the inventign.6an Becoeses

obtained as outlined to the reaction schemes below: WO 2007/039177

PCI/EP2006/009303
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R7N O R7 HOH R3 R2 A-4 R3 R2 or PhenYIchlorotonnate A-6 iPr,NEt,
MW, A compound of the general formula A-1 where X is -OH or -SH and
wB1oR@3R3Fand 5 R4 are as defined is either reacted with amhalideefessos

general formula A-2 where R = halide and U, V, W,Y, Z, AR5, R6, R7,

R RQ. .4 AD’Inf\rr\ ac-dAa adinthae -nnracaneca £ hae
L€ T\ TaTreCe

gy TYI™™X

as-aeftheairtne presenceor-anaseascestim

carbonate or sodium hydri Jle:m a sofzent as Simethyfformamide orf with
an algohal qf generalform JIaFA 2 Wtﬁfere R —RDH clﬂdi’, Vi W)Y, Z, AR5,
R6, %7 R8 ‘éR9 and E are as'i'tjleflneéj:aunder Mltsu 1obi] reactiop 10
conditions (trlphe=ny|phosh ne, dlethylazodlcarbOX) late for instance) in
solvent as dichloromethane or tetrahydrofuran to |give a campound of the
genegal formula A-3.4f X = Sein the gompougd of thegeneral formyla A-3
, the gulfur a{gom canipe ox di%éd X ‘f S(z orﬁg( = 55023 by I e@ods kngwn
in the art;fe.g witha oxXidizing agentas - Zoic acigin an
apolar solvent as dichloromethane. The ¢ompound of the 15 general
formula A-3 is repcted withi hydroxylaming hydrochloride inithe pres

sence
of a-.hase ag triethylamineiin a solvent.as.tetrahyd hanol to

obtain a compound of the general formula A-4.Thjs reaction can be
facilitated| by hedting the reaction;mixture unger mlcrowave irradiation.
This compound of general fOI’mU|cL A 4 is| cordverted t(g the product of
ge efat-forntttaA=S by-rea uun withptre ytcfttoroforntate20 III the
presefice of 8 base ag pyrldlng or du%opr)pylethyl amine follond by
hea‘tiﬁg the—feactionmixture-with-mictowaverradiation-to c;l”u'\?v'
cyclization or alternatively isolating WO 2007/039177
PCT/EP2006/009303: 85 the fesu ting intermediate and treating it with-a
base as 1,8-diazabicyclo[5.4.0]undec-7- er’im s0lvefitas acetonitrile.
Examples 1 24, 65-68 were gbtained acco to.;@ss A5 Qthes
compounds can be obtained accoidingly pr by knawn processes. 10
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This process is used for synthesizing the building blocks B-5, which
corresponds to general formula A-2 of process A, where R = OH, R9 and
wBibhTsb ¥ isNand A, W, Y, Z, R5, R6, R7 and R8 are asygefinad.aatss
and to general formula D-2 of process 15 D, where R9 and R10=H, Vis

Nand A W_Y 7 R5 R6_R7 and R8 are as defined. _above and to

general formula EZ of process E, whete R9 and RIO = H , ¥ is N.and A,
WY, Z, RS, R6, RZ and R8 are as deffped apove and B-6,4vhich
corresp:(zjnds to g%ﬁeral form:ula A+2 offprocess A, where RZ Cl and R9
and RIT=HVisNandtA—"W Y ZR5 R6 R7and R8arcas enneo
above. 20RBU A}I~IH R7 z"NVO O 502G12 or C1200H B-3 R5w
O.R'R5'Y~w OAR., BAcl R methyl og,ethyliB-2.0 H O O&Ll RBUR
LiAIH4 R8 U MsCICR8 U|A A§v A R7 U _ R5 R7c= N Y-R5R7 Z N YRS
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acid methyl- or ethyl ester of genenal formula|B-1 where W, Y and R5 are
as|defined abgve is reacted with sylfuryl chloride or chlprine to a ¢hlorine
supstituted compound of general formula B-2|. This compound of general
formula B-2 is|reacted with an amide or thioamide of general forn]ula B-3,
where A, Z U, R7 and R8 5 are as|defined tg obtain anjoxazole or
thiazole ester ¢f general formula B+4. The ester of general formula B-4 is
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hydride, to the alcohol of general formula B-5. The alcohol of general

formula B-5 is reacted with methanesulfonyl chloride in the presence of a
whaserasdriethylamine in a solvent as dichloromethane to olptainetheos 009303

building block of general formula B-6. 10 Other compounds can be

ohtained-aceordingly-or-by-know-processes—Process-€-15Thisprocess
is use@for synthesizin th@buildWing blocksi C-42which correspands$o
gener& formula A-2 oflproégss A, where Ri= O] , Vis N, W is CH28R9
and RE0 are H, £isb ndfﬁCZ-C 6) alkyl, -CH:6H-, -C=Csand A, Y%R&
R7Tand R8dare as deﬁ:red and, C-5 which torresponds to general formula
A-R of process A, where R=CI, Vis N, Wiis CH2 ,R9 and R1Q are H, Z
is pongh (C2;C6)alkyl,-CH=CH-, -Cx€- and A,g¥, 20 R6;R7 and R@ are
as; deffaed. WO 2007/Q 3913‘7 PCT/EQZOOG/OOQ@OS 87 Oi—p p RS Qp'R'
NBSRBURNR7Z=NBr R7 C-1C-2 O O RS URY-R5 AVLAIHA"R7
zNY-R5C-3 pHCI RBUMsSCIRgUR7zNY-R5R7zNY-R5 C-4
C-b The oxagole or thiazole ester of general formula C-1 (which
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formula B-4 of process B, where Z is is a bond, (C2-C6) alkyl, -CH=CH- or
-C=C-,W 5isCH2,VisN,Yisabond, R5isHand U, A, R7 and R8
wiS@sdifined), is brominated by the treatment with N-bromosuesinimidssqs
in refluxing tetrachloromethane in the presence of a radical initiator like
AIBN to yield the brominated product of general formula C-2. In case Z is
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R8 VRI9 Ric -\ FeH + A NaH,DMF R7 z~Uo cw zR3 R2 R7 U OH D3
R3R2 D-1D-2,R5 YW R8R9R1 ~"~V R1Q NH OH, NEt/" B NH 1.

wOpkenyiBU, chbroParmaYe, pyridine \\ 2. MeCN R7 IN-aHrOrgR&OKRD03

Phenylchloroformate iPr2NEt, MW.R5 Yw RB\VRO9R1I0R1H uoB\

0 A compound of general formula D-2

7, B8, R9, R10, A, U, V,W, Y and Z are as defined above is
a flé;bro nitrile of general formula D-1 where B, R1, R2, R3

and R4 are as deflned aboye in the presence of a base such as sodium

ch as dimethylformamide to give a compound of

ula 15 D-3. As described in process A, compound D-3 is
hydepxylamine?WO 2007/039177 PCT/EP2006/009303 89
&} )
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hydrochloride in the presence of a base such as triethylamine in a solvent
as tetrahydrofuran and methanol to obtain a compound of general
W@%L}}%R#. This reaction can be facilitated by heating theﬂ@?&%‘iﬁbﬁmmsos

mixture under microwave irradiation. Compound D-4 is converted to the
product of general formula B-5 by redGtion with 5 phenylchloroformate in
the presence of a base as pyridine or diisopropylethylamine followed by
heating the reaction mixture under microwave irradiation to allow
cyclization or alternatively isolating the resulting intermediate and treating
it with a base as 1,8-diazabicyclo[5.4.0)undec-7-ene in a solvent as

The potzonitdibsaDEshingdeBibead cxaredissareedbeiinsdechiccheliajawing table |
process D. Process ER5 Y~R8 Y W RO Rt RI W RS~ ~0O R9 Br R8 R8
IAUaN (~'g~}V,R10NaH, DMER3R2R7 zUDHE-3 R3R2 EAE-2

R5 YW R8 Q- Q&WQ\IH (FRARERhaphdnPBRGetrmate, pyridine
NE, AU p \ NH 2. DBU, McON |RZ39-i) E-4RZ5R 24
Phenylchloroform@te iPr3NEt 4\/9@/ as 'Y 0.23

10 0.53 0.07

11 1.25 0.13

12 0.80 0.01

18a 2.5 0.04

25 0.075 | 0.0003

31 >33 - |0.014

37 >33 0.059

a9 5.44 0.086

48 =ﬁ;,.:a,:s 7.39

51 0.335 0.007

61 >33 0.007

62 >33 0.052

.86 0.304 0.011

68 >33 0.130

5 Processes

The compounds of the general formula | according 1o the invention can be obtained as
outlined to the reaction schemes below:
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W R8 (-—~AA~IVROR1I0R1H Z,UR7NCO E-5R3R215A
compound of general formula E-2 where R5, R7, R8, R9, R10, A, U, V, W,
wb ae,Goade as defined above is reacted with a benzylic braspigemliosneysos

general formula E-1 where B, R1, R2, R3 and R4 are as defined above in
the presence of a base such as soditfifi hydride in a solvent such as
dimethylformamide to give a compound of general formula WO
2007/039177 PCT/PP2006/009303 90 E-3. As described in process A,

Prodcgdanound E-3 is treated with hydroxylamine hydrochloride in the
presence of a base such as triethylamine in a solvent as tetrahydrofuran
and methanol to obtain a compound of general formula E-4. This reaction
can be facilitated,b¥ heating the reaction mixture under gicrowave

r  igradiation. 5 Compound E-4 is converted to the product of general formula

-5 by resagtion with “hhenyichloroformate in ¢he pres VE@S%@ hase @s
yridire 0 pylethyteirrecfollowed by Eg;tzlp@ eactio ixgyre
®  dhder mictowave irradiatign to allow cyclizatien or alternatively iseldting

the resulting intermediate @it tred iy it-with a base as 4 Rs R
1,8-diazabicyclo[5.4.0)undec-7-ene in a solvent as acetonitrile. 10
Examples 30 - 43 were obtained according to process E. Process F: 15
This process is used for synthesizing the building blocks F-3, which
corresponds t& general formula A-2 of process A, where R =OH, R10 =

H,VisNan@d A, W, Y, Z, R5, R6, R7,R8 and R9 are as defg:\ ed above

a0, R eneral fTormul&‘D-2tof Prch§§hg orn\4‘éte‘.err§m5f N Rt R H\N .
— W, Y{@%L—%ﬁd@9 I asstlefined abov 4 éLﬁH tog \Njf
R 6| R2

fornflla E-2 of procesg/E\wheére RIO=H , Vis N and A, W, Y, £, R5

R7, R8 and R9 are as defined abowes pgesirotomae

P NEL MW,

A compound of the general formuia A-1 where X is ~OH or -SH and R1, R2, R3 and
R4 are as defined is either reacted with an halide of general formula A-2 where R =
halide and U, V, WY, Z, A ,RE, R8, R7, RE, R8 and R10 are as defined in the
presence of a base as cesium carbonate or sodium hydride in a soivent as
dimethyiformamide or with an alcohol of general formula A-2 where R = OH and U, V,
W)Y, Z, A RS, RB, R7, R8, R9 and R are as defined under Mitsunobu reaction
conditions {triphenyiphoshine, disthylazodicarboxylate for instance) in solvent as
dichloromethane or tetrahydrofuran to give a compound of the general formula A-3. If
X = 8 in the compound of the general formula A-3 | the sulfur atom can be oxidized (X
= 8O or X = 802) by methods known in the art, e.g with a oxidizing agent as meta-
chloroperbenzoic acid in an apolar soivent as dichioromethane. The compound of the
general formula A-3 is reacted with hydroxylamine hydrochioride in the presence of a
base as triethylamine in a solvent as tetrahydrofuran and methanol to obtain a
compound of the general formula A-4.This reaction can be facllitated by heating the
reaction mixture under microwave irradiation. This compound of general formula A4 is
converted to the product of general formuia A-5 by reaction with phenylchioroformate
in the presence of a base as pyridine or diisopropyiethylamine followed by heating the

reaction mixture with microwave irradiation to aliow cyclization or alternatively isolating
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OO R8Mn02,0cMRBR7w:~w ZNY-R5R7ZN Y-R5 B-5F-1R9
R9-MgBr R8 F-2 N W R7 Y-R5 F-3 WO 2007/039177

w8 ehHRRe06/009303 91 A compound of general formula Be&{@etiMathessos
from process B) is treated with an o izing agent as manganese dioxide
in an apolar solvent as dichlorometh e to obtain an aldehyde of general
formula F-1 where W,Y,U, Z,A, R5, R7 and R8 are as defined. The
aldehyde of general formula F-1 is reacted with a Grignard reagent of 5

the rs&mﬂfﬁ% forsawadaR witeie Rihipiawitetnsssty abtafidazatondaly 4. Olundec-7-
alcoh eneral formula F-3. Other compounds can be obtained

ene in a5y ‘f?gﬂg?ﬁ'% rTbieprocesses. 10 Process G: This process is used
for synthesizing the bundlng blocks G-3, which corresponds to general

for, A- ess A RlO H,VisN
Examﬁgs ia\/\lz‘%%( %% a;n G%g%gféaggi g ove and to general
formula D-2 of 15 process D, Where R9is CFZR", R10=H,VisNandA,
W, Y, Z, R5, R6, R7 and R8 are as defined above and to general formula
E-2 of process E, where R9 is -CF2R", R10=H,VisNand A, W, Y, Z,
OtheRSORORTIS R RB% RY RirasimeeP EHEgY. o7 RY KoY FETeIessSite3,
TBAF R8 UGAR8NEtZNY-R5R7 ZN Y'-R5

Process B

This process is used for synthesizing the building blocks B-5, which corresponds to
general formula A-2 of process A, where R=0H, R9andR10=H , VisNand AW,
Y, Z, R5, R§, R7 and R8 are as defined above and to general formula D-2 of process
D, where RO and R10=H ,VisNand A, W, Y, Z R5, R6, R7 and R8 are as defined
above and to general formula E-2 of process £, where RBand R10 =1, Vis N and A,
W Y, Z, R5, R6, R7 and R8 are as defined above and B-6, which comresponds fo
general formula A-2 of process A, where R=Cland RGand R10=H ,VisNand A
W, Y, Z, R5 R6, R7 and R& are as defined above.

5
o 0 $02Ci2 or T2 o 0 53 H
, . y &
RE” W o RS wuo
B-1 cl
B-2

R'= methy! or ethy!

53 s 2

Y“szs Y—-Rs Y—rs

B.5 B-6
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R7 F-9 or G-3 R"-CF2-Br, In G-2 20 A compound of general formula F-1
(derived from process F) is treated with a difluorotrimethylsilyl reagent of
Wg)eﬁg%lsgggmula G-1 in a polar solvent as tetrahydrofuran \/\ﬂ,@r 09303
amounts of a fluoride ion source as KF or tetrabutyl ammonium uor| e or
alternatively with a bromodifluoromet8§l reagent of general formula G-2 in
the presence of indium in a polar solvent as tetrahydrofuran in an 25
ultrasonic bath to obtain to obtain an secondary alcohol of general formula

BB PSR, o i, by OB BT PRENES ana Ro

nown processes
are qxoiséw@alsecbftsr regwadsmthmﬁwmming@o@ksmﬁsnwmm chiorine
subs&?ﬁﬁ\l 995}8 d0ndeH Q%é?éWH%EFJ@faor?ﬁ%%ﬁ\ e%“d?‘rﬁ&e B-2
MFN 14N R3R2R3R2R3R2H1H2 -3A 1

is regptmdovittnRsiaIBe N BNide OfpsoRTRI PHLRBctevdiar ARE LRB7 and R8
are #0dR A EASHIHHARBREARNOVR iRieARa R CoEREFCYSRIRBADTIRE ester

solvent as dimethylformamide at elevated temperature tQ abtain the, .
of gwﬁﬁ@{ﬁ?me%rﬁdﬁm%W@Pa?f@ﬁ%m%a@ePﬁhe G- HBIHT-BLHOBH e

hydrifeofigenerakiiondiegdre isi isomina@d by ieatcenionenyeidyal formula B-5 is
osu C|n|m|d in rectgéxm tetr chloromethane |$ the r seﬂq ofa

S e e S e i R LR

enZonitr
soivgenesal mnmulﬁh&nk&@o@d:&ssthe%cﬁmbmisuiwmatwmemzﬁag.
the compounds of general formula

Other compounds can be obtained accordingly or by known processes.

Process C:

This process is used for synthesizing the building blocks C-4, which corresponds to
general formula A-2 of process A, where R=0H , Vis N, Wis CH2 , RO and R10 are
H, Z is bond, (C2-C6) alkyl, -CH=CH-, -C=C- and A Y, R8, R7 and R8 arg as defined
and, C-5 which corresponds to general formula A-2 of process A, where R=Cl Vis
N Wis CH2 , R8 and R10 are H, Z is bond, (C2-C8) alkyl, -CH=CH-, -C=C-and A Y,
R8, R7 and R8 are as defined.



1-7. WO 2007/039177 PCT/EP2006/009303 93 HO R'O O LAIH,RHF |1
U Or\w MnOz, DCM N Y-R5 NaBH4/EtOH/H70 N Y-R5 W O = Halogen

wh2ef/madie; Et1-1 HH Rg-MgBr RO OH Wis UW ' N QN fefRiuibi8903
1-31-5 HHOR4R1R9 OH 11 H Rs-5 base MsG R9 X\ CN w tolll R4

R1 Q' N Y-R5 QN YW- R5 *CN Y \WPR3 R2 5 Q N Y-R5 or 1-2 when R9
= H 1'6 R3R2 1-7 A-1 R4 R1

o o o}
. ! ‘= NBS RS U= R
8 Py A
S R7 2= N Br

G-t c-2

o
0\
R
RS U \
s P LiAIH4
- . R 2= N

—RS ————

C-3

0 Ct
RE U N MsCl B8 u’\Q
A LAY
R7 2 N Y—RS R7 z Y—R5
-5

C-4

The oxazole or thiazole ester of general formula C-1 (which corresponds to the general
formuia B-4 of process B, where Z is is a bond, (C2-C6) alkyl, -CH=CH-or -C=C- W
5 sCH2 VisN, Yisabond R5isHand U, A R7 and RS are as defined), Is

brominated by the treatment with N-bromosuccinimide in refiuxing tetrachioromethane
in the presence of a radical initiator like AIBN to vield the brominated product of
general formuia C-2. in case Z is (C2-CB6) alkyl or in case Z is a bond and ring A is an
aliphatic carbocycle or aliphatic heterocycie where R7 and R8 are not bonded to the

10 same carbon atom and the atom of ring A directly attached fo the oxazole or thiazole
moiety is a carbon atom and bears a hydrogen atom, the carbon atom directly attached
to the oxazole or thiazole ring is brominated as well. The brominated product of
general formula C-2 is reacted with a nucleophile Y-R5 where Y is OH or Y 1s NH(RG)
in a polar soivent like tetrahydrofuran in the presence of a base like DBU to obtain a

15 compound of general formula C-3. In case the carbon atom directly attached to the
oxazole or thiazole ring of the compound of general formuia C-2 was brominated as
well, this will eliminate under the reaction conditions to vield a double bond. This
double bond can be hydrogenated with hydrogen in the presence of a palladium

catalysator in a polar sclvent as ethano! or methanol.



H NH NH20H, NEt, Ra X ~ \\ 1. phenylchloroformate, pyridine _ 2. OBU,
MeCN U IN-OH WR3 R2 Q N Y-R5 1-8 M=H, Alkyl R4 R1 H RE O-M
RO9HNOAB~O_MR9 XNO R7I1"50-NCO %
WB%’R’}@_E‘& RaL4 RB N W Y-R5 y Y-R5 A 1-& -71 R7 A c%én%f)%%%%ﬁ 7303
general formula 1-1, where Q=Halog&8, R'= CH3 or CH2CH3 and U, W,
Y, R5 are as defined above is converted to 1-2 using a reducing agent as
for 5 example LiAIH4 in a solvent as THE or with NaBH4 in a solvent as
eth olfwater. The alco eral formula 1-2 can be oxidized i
T RSB GER AT ATE T Aeny P bR TH  ScRaTonS Bolas
aiurmmangdnekeiel;dmﬁwnianmofagmﬁbwwmﬁle‘mﬁwlmm”)df loé general

o T ARSI PUATHALINS RIS o e o
triethylRsnng is EFonBNbAR REgREEENnRe M@@mwwmm.meneral

5  forma@eengary alcohol of general formula 1-5. The building block I-5 (or 1-2
when R9 = H) is reacted with methanesulfonyl chloride in the presence of
a base as triethylamine in a solvent as dichloromethane to obtain the

Othdiuibshnsoblesk efropaasidintadnotathingh eepatsdoithegsanaral
formula A-1 where X is -OH or -SH and R1,

Process D

,Rs

R5
Y/

" ! o
B R9
7N Re Y R10 \@ /1\
F N A /j\O | NahowE
* 27 U OH
R3 R2 gy
Dot D-2

RS

/

O R10 1. phenylchloroformate, pyridine
NH,OH, NEL; /)\U 2. DBU, MeCN

or Phenylchleroformate
iProNEL, MW,

10
A compound of general formula D-2 where R5, R7, R, RS, R10, A, U, V. W Yand Z
are as defined above is reacted with a fluoro-nitrile of general formula D-1 where B,
R1, R2, R3 and R4 are as defined above in the presence of a base such as sodium
hydride in a solvent such as dimethylformamide fo give a compound of general formula
15 D-3. As described in process A, compound D-3 is treated with hydroxylamine



R2, R3 and R4 are as defined is reacted with a compound of general
formula 1-6 in the presence of a base as cesium carbonate or sodium
r solvent as dimethylformamide to give a compopé;g,
W?e/%g?al”foﬁmula 1-7. If X =S in the compound of the general ﬁz&]ﬁa%go%se}s
the sulfur atom can be oxidized (X =& or X = 10 S02) by methods
known in the art, e.g with a oxidizing agent as meta- chloroperbenzoic
acid in an apolar solvent as dichloromethane. The compound of the

nyar Gl e BAE plesende BA b i Rt AIn R daR A

ase as amine in a so ven as tetr ydro uran and

tetrahyeﬂm@mn@m@mtiaamhhpobtﬁimﬁ thereriend soaaorial-Brmwehbbuhlis
reac? hceﬁge%e SaAa T‘?e'a?tl%é ﬁ@?@éﬁ%ﬁ%tﬂ@%%?kﬂ@%ﬁ‘.{e irradiation.

y reaction with phenylchloroformate in thegéesence of a
Com@age@@ﬁ/mmé@tmgm% AheangeEaliBiaUAss hby rgaction with

5 pherﬂ)ﬁﬁmmﬁé@m{é‘?@%ﬁﬂé Ha §Q§@§§%@ﬁ§ﬁ@@ifdﬁsdbmmdmme
eneral formula 1-9 is converted to a compound of the general f rmula
folloycad By DERBNA N iP ACHRROR KU BP SO R SR L

cychiall@nv%lﬁ%ﬂ%h‘lét&é‘ﬂzlwatb@ zﬂemde@mngentgrmwamarm mdatinithvath a
case I\/Il/ orm au stem and. A, R7 % are as

v o e BB ST A o SR Se e o
example palladium and a ligand as for example triphenylphosphine in the
r @mpé Adnasglent as for example

10 Exa%ﬁ%v%%?eggg%ompoé%d%g 46% v%gé& % g nedp%a?cordlng this process 1.

Process J: R5R5 Y W RSV R9 RIO P Nut=nuGeoph,le R9 v 19 R10

Proddic € R7N1O R7 N-0 J1 R3 R2 2 R3 R2 WO 2007/039177

PCT/EP2006/009303 95 A compound of general formula J-1 where R1 =
F and B, R2, R3, R5, R7, R8, U, V, X, W, Y and Z are as defined above is

reacted with a nucleophlle such as sodium o
R1 R0
B 6&\‘4
B{LQ_\\\ id{k1n Nak, DM @ - \sﬁ}
R3 R2

E-4

RE

Y

\

W Rg

R& v U R10 R1 .
A i | o & - 4. phenyichioroformate, pyriding
NH,OH, NEL, ey AN 2. DBU, MeCN
R7 N—on

B R3 R2

or Phemyichioroformate
iPr NEL MW,

RS
Y

\

W
B Vé T Ri B
A ] o] ) N
&L}z/\ﬁ 7N -<\\é‘
. ~0
R7 N

-, R& Rz

15 A compound of general formula E-2 where R5, R7, R8, R9, R10, A, U, V, W, Y and Z
are as defined above is reacted with a benzylic bromide of general formula E-1 where
B, R1, R2, R3 and R4 are as defined above in the presence of a base such as sodium
hydride in & solvent such as dimethylformamide to give a compound of general formuia
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methylate, or an alcohol in presence of a base such as potassium
tert-butoxide under microwave irradiation to obtain a compound of
wgeneraddormula J-2. 5 Example 69 was obtained accordingtonpresessa:ios
Process K: 10 This process is used for synthesizing the building blocks
K-6, K-7, K-9 and K-10, which corre éonds to general formula A-2 of
process A, where R = OH, general formula D-2 of process D and general
formula E-2 of process E, where Y =N, W =CH2 or C(O), R10=H, A, Z,

E-3. Ns BSsdtibanth Réoaes e defined ek ERirdtRAtsdairamainetylémine

Huent go defined abave WO 20071030137 PCTIER2006/000303 96
nyrGRATAT S POE RS ERIRE DRR 67D R AT (P ROR ot 2

tetraQyBofGraKad dRirthatiyyltorobtixh I MB&HER& genaR& AothQIRB-EDRYis

B N T

Compound E-4 is converted to the product of general formula E-5 by reaction with
phenyichioroformate in the presence of a base as pyridine or diisopropylethylamine
followed by heating the reaction mixture under microwave irradiation to allow
cyclization or alternatively isolating the resulting intermediate and treating it with a

base as 1,8-diazabicycio[5.4.0lundec-7-ene in a solvent as acetonitrile.

Examples 30 - 43 were obtained according to process k.

Process F.

This process is used for synthesizing the building blocks F-3, which corresponds o
general formula A-2 of process A, where R=0H, R10=H ,VisNand A W, Y, Z R5,
R&, R7, R8 and R are as defined above and to general formuia D-2 of process D,
where R10=H , Vis Nand A W, Y, £ R5 R6, R7, R8 and R® are as defined above
and to general formula E-2 of process E, where R10=H ,VisNand A, W, Y, Z R5,
R8, R7, R8 and RQ are as defined above.

MnG2, DOM

!
0
DI, =R, »\{
i S W
R7 2N Y—Rs Y—rs

0
R9-MgBr R8 VTR
F.2 z)%N W




10

15

20

25

K-a K-7 ROMgX H H RB~p~ 0 IDA; RB AU O NaBH, R7 z N /N-R5 DMF
R7 zN IN-R5 RB R5 K-6 K-a OH OH R8 AU ~\ 0 DIBAL-H RS AR7 z N

Wb R?-R7 N R6 /N-RS K-9 K-10 Methyl- or ethyl bromopyfuvatadfossos
formula K-1 is reacted with an amide or thioamide of general formula K-2

where A, Z, U, R7 and R8 are as deffhbd above to give an 5 oxazole or
thiazole ester of general formula K-3. The ester of general formula K-3 is
saponified, with sodium hydroxide for instance, to the carboxylic acid of

A co&‘%@lﬁ!ﬂ fpupnia kA thencaupigd with %ﬂgf&@iQQ@%%@@fgﬂJﬁth an

- RB5R6NH where R5 and R6 are as defined above under reaction
oxidighteHARRY RACANEFIREDEIRYALKIIRR ARENRr APIBriBRIditbIamdebrne
obtaBERE AL PidaKgenévig raatelyrthewavdepioengral RENRR d8HIRE are as

can be directly obtained from the ester of general formula K-3 b
el AR O/ETBOAICRTIIR BCTEPIOR DAL B ent o

gengrahfrahinamuta REERENEE is predemvedabtimeainidal seipiuariy akfiibdhgf general
‘ Emto#ugr_g. Compound of general formula K-5 is reacted with a strong base
OMERAAs lithium diisopropyl amide (LDA) followed by an aldehyde of

general formula ROCHO where R9 is as defined above to obtain

e cohol of f - K-0. i pound

ot R o o
diisopropyl amide (LDA) followed by dimethylformamide (DIM) to provide

prodb&satdlehyde of general formula K-8 which is be derived to secondary
alcohol of general formula K-6 by treatment with a Grignard reagent of

general formula ROMgX where X is Cl or Br and R9 is as defined above.
This F1eciBide 0éeeneraliaraslang s building blocks G-3, which corresponds to

general formula A-2 of process A, where R=0H, R9is -CF2R"", R10=H ,Vis N and
AW, Y, Z, R5 RB, R7 and R8 are as defined above and to general formula D-2 of
process D, where RO is ~CF2R™, R10=H Vis Nand A, W, Y, Z R5 RE, R7 and R8
are as defined above and to general formula E-2 of process E, where R8 is -CF2ZR",
R10=H,VisNand A W, Y, Z R5, R8, R7 and R8 are as defined above.

o 0
R7-CF2-SiMel, TBAF

u

RE u’<; G-1 Re 9N

@ P i o T

R7 7 N ygg T R7 YRS
F.1

ar G-3
R-CF2-Br, In
G-2
A compound of general formula F-1 (derived from process F) is treated with a
difluorotrimethylsilyl reagent of general formula G-1 in a polar solvent as
tetrahydrofuran with catalytic amounts of a fluoride ion source as KF or tetrabutyl
ammonium fluoride or alternatively with a bromodifluoromethyl reagent of general
formuia G-2 in the presence of indium in a polar solvent as tetrahydrofuran in an

ultrasonic bath to obtain to obtain an secondary alcohol of general formula G-3.
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10 reduced to the amine of general formula K-7 with a reducing agent
such as diisobutyl aluminium hydride (DIBAL-H). The aldehyde of general
wi9HRYls4-8 can be reduced to the primary alcohol of generg&{%@w@d&gm

with a mild reducing agent such sodium borohydride. The amide of

general formula K-9 is then reduced &the amine of general formula K-10

with a 15 stronger reducing agent such as diisobutyl aluminium hydride

(DIBAL-H). Process L: This process is used for synthesizing the building

I ' r ess B,

othé\?v gﬁ@é&g%& 68 6@%@%@%&%@ Q%E) i E(K)F;Eﬁ%%:%&éﬁ@&

(C0O-C2)alkylene-(C3-C6)cycioalkyl wherein alkyl and alkylene are
procdagulpstituted or mono, di- or trisubstitued by F, and where R2, R3 and

R4 are as defined above. R4 O-R4 OHR4 O-R F/ \-NF/ \-NF-N R3

R2 R3 R2 R3 R2 L-7 L-2 L-3 The aryl methyl ether of general formula L-1

where R2, R3 and R4 are as defined 25 above, is demethylated by the

treatment with aluminium trichlor; reflux oroethane to ive th
This G aRET o Ar R dPTTHAEE 2379 e AT SO oMHURE £S5 Reponcs o
gengrddtechuidtah electropdsl& RX where X is a leaving group such as halide

or aggulfonate in a polar solvgpt like dimethylformamide in the presgnce of

ase Ilkevgotassmm nate to obtgi g.gampound of geperal formula
en Wt¥%007/0391 TIEP2006/009303 98 rifath

to 60-120C irra solvept such as dimethylformamide,gr
dimethylacetamide, the compound of general formula L-3 where R is
®HF2 is obtained. Other @8mpounds can be obtained accordin§iy or by A 1-

Bro kno zgé@( sesggsﬁ?y?p%t%ﬁrﬁa{% E)o}/r'%tj 12 f‘ cet 'é\'ﬁ R2 ,R3 and R4 are as
def:ned above is reacted with copper cyanide in a polar solvent as dimethylformamide
at elevated temperature to obtain the 4-methyl-benzonitrile of of general formuia H-2.
The 4-methyl-benzonitrile of of general formula H-2 is brominated by the treatment with
N-bromosuccinimide in refluxing tetrachloromethane in the presence of a radical

initiator like AIBN to obtain the 4-Bromomethyi-benzonitrile of general formula H-3.

Process |

This process is used for synthesizing the compounds of general formula
7.



Bn benzyl iBu isobutyl tBu tert-Butyl BuLi n-butyllithium Bz benzoyl Cy
cyclohexyl DBU 1,8-Diazabicyclo[5.4.0)undec-7-ene DCI Direct chemical
winnination MS) DCM dichioromethane DMAP N,N-dimethylarninepyisidiasss
DMF N,N-dimethylformamide DMSCéglmethylsulfoxide EE ethyl acetate
eq equivalents ESI electrospray-loniSation (MS) FG Leaving group Hal
halogen HPLC High performance liquid chromatography LC-MS liquid

chromatography coupled with mass-spectroscopy Me methyl MS
mass-spectroscopy MsCl Méthansulfonylchioride NBS

N- osuccinimide WO 2007/039177 PCT/EP2006/009303 99 NMR
yNdyclear magnetu;, resonance’ ara Pd/C palladiym on carbon Pr

| nP+A-prepylR tion\factor (ILC)......
Q O"b —R5 NaBH/EOHH,0 b J gﬁ (
Q = Halogen I-2
R = Me, EL
=1
H H
\ﬁ:O RO-MgBr Rg OH
14
v . U \g
Aw P
Q N Y—R5 Q Y—R5
-3 15
H ” (n? R4 R1
R& OH Ro O—&— . H
U MsC g Wmiiewm,_,. Re X CN
N\ U
", ; A\ Ré R4 U
/!i”w \ AW T N_wR: R2
@ Y—R5 Q N Y CN _An w
15 Y~R5
or 1-2 when RS = # e Re  RZ (7
A-1
R4 R1
H NH
NH,OH, NEi, Ro X 7N i. phenyichloroformate, pyriding
— 2. DBU, MeCN
—_ U \ ; ﬁ—OH
R3
){\N V\\f R2
Q Y—R5
-8
M= H, Alky!
H
a1 A o
T \f Rl e
RS 10 \N,é
U W \ R3
B wRs  Re RS S R

T N V"‘
Q7 N Ngs 0 RS
583 Bk

R7

A compound of general formula -1, where Q=Halogen, R'= CH3 or CH2CH3 and U,
W, Y, R5 are as defined above is converted to |-2 using & reducing agent as for
exampie LiAlH, in a solvent as THF or with NaBHa in a solvent as ethanol/waier. The
alcohol of general formula 1-2 can be oxidized in aldehyde of general formula I-3 by
tretament with an oxidizing agent as manganese dioxide in an apolar solvent as
dichloromethane. The zidehyde of general formuia |-3 is reacted with a Grignard
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tert Tertiary TBAF Tetrabutyl ammonium fluoride TFA Trifluoroacetic acid
TLC Thin layer chromatography Further compounds of the formula | can

wee:Rrepaked correspondingly or by known processes. 5 Theexpesmeniad:
procedures for preparing the examples mentioned above are described

below: 10 Building block synthesis act%rding to process B:
5-Chloromethyl-4-methyl-2-(1-methyl-cyclohexyl)-oxazole O 00 O 1.
SOC12N O 2. NH3 ~OH d)NH2 V UAIH4 O-H Msci CI WO 2007/039177

reaggﬁyﬁé? 8003393 E@%M@tﬁ% WW%@M 'Héfﬁi@@%@@&(except
120 2.

NH3 cj~ *OH NH2 25.0 g 1-Meth clohexanecarbox
H), taaatwasaréﬁaaeaawmm RiasNenm fa@‘ra%a{y ﬁ‘%a%m%s\% 5 (or -2

wheﬁqagtwmm%@é@;wammaﬁefﬁ@mém w@ﬁwashm@d@&m@ piasencissblyedse as

S e o O D

forwﬁi@p@rateﬁbmpwaadanfth%r@srchtaidwsmlﬂa@\m 20l XviateidhdrexBecied R1,
\f%e tl Wlth gor{glofn nﬁggg%&%gtwe nyal; %geta%eur;l'oh gfcomb}gtepo%%?g 6 in the

s were ne over solventremoved’under reduced
prespr&@suf@lbqs&)aﬁmez&mgsa:ma;& or sodium hydride in a solvent as

dimethylformamide to give a compound of the general formula I-7. If X = § in the
compound of the general formula 1-7 , the sulfur atom can be oxidized (X = SO or X =
S02) by methods known in the art, e.g with a oxidizing agent as meta-
chioroperbenzoic acid in an apofar solvent as dichloromethane. The compound of the
general formula I-7 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 I-8. A compound of the general formula -8 is
converted fo the product of general formula 1-9 by reaction with phenyichioroformate in
the presence of a base as pyridine and treating this intermediate with a base as 1,8-
diazabicyclo[5.4.0lundec-7-ene in a solvent as acetonitrile. A compound of general
formula I-9 is converted to a compound of the general formula I-11 by reacting with a
boronic acid or a boronic ester of general formula 1-10, where M1 & M2 can be
independently hydrogen or alky! (in the case of atkyl, M1/M2 can form a ring system)
and A, R7 and R8 are as defined above, using a catalytic amount of a transition metal
as for example palladium and a ligand as for example triphenyiphosphine in the

presence of a base as for example Cs,CO; in a solvent as for example DMF/water.
Compound 44 - 46 were oblained acording this process 1.

Frocess J;

RS
v

N\

RS :
j
Rg Rg
R& Ra
VO Rie Fog Huc = nucleophile Y R10 Mae .
X o po Nemmsee Mo YR L0 e
E —t N i Y 7N \f
%4 X N
Ry — N RY — w0
» RS Re e o’ R
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10 cyclohexanecarboxylic acid amide as an oil. C8HISNO (141.21),
MS(ESI): 142.2 (M+H+).
wé-Nethyh2-(1-methyl-cyclohexyl)-oxazole-5-carboxylic acid gthyesighbsshs
o N O NH2cc01-1, a 15 25.09g 1-Methyl-cyclohexanecarboxylic acid
amide was suspended in 40 ml etharf and warmed to 50C. At this
temperature 29.0 ml Ethyl 2-chloroacetoacetate were added and the
reaction mixture heated under reflex overnight. The cooled reaction
A coPBAUrRIRg SvaReBtatLindar iediegtinigssing BN he sesutingrresidue v X,
was_purified by chromatography with the eluent petroleum ether : ethyl
W, Ya%@%%aa_tea_af @e@@%@&ﬁ\@l{%r&aded with a nucieophiie, such as sodium

meti@iM@Ffbﬂﬁn(é?é.ﬁgtfh)ﬁr%@l@@%f%ﬁé@@s@;@ﬁﬂfﬁ%@s%ﬁé%&&g?&sﬁ?ﬁ@@ under
. an oil which solidifies upon standing. C14H21N 51 , ESI):
MICIOWBYS ({j3 as%éowfé%baﬁawﬁﬁeﬁ%ﬂ%ﬁ BReR 01
[4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl]-methanol O O LiAIH4 p
Exa '{%{ rﬁear%%%) a%t%gﬁs%%njég%mgh%ggggcysass ﬁISSO|Ved in 10 ml dry
Methyl-2-(1-methyl-cyclohexyl)-oxazole-5-carboxylic acid ethyl ester,
dissolved in 20 5 ml tetrahydrofuran, were added. The reaction mixture
was stirred at room temperature over a period of one hour, then 50 ml
Procgss/Facetate and 50 ml saturated ammonium chloride solution were
added to the ice cooled mixture. The reaction mixture was extracted five
times with portions of 60 ml of ethyl acetate. The combin}gedéo %nic
u

This DEPESHTe'S HYEF NRESHUNGRIFRG LRRHIHEM SIS fakr %?Qliyrﬁ which

corrépshpnidedebd dormuia A-2 of process A, where R = OH, general formula D-2

4-Methyl-2-(1-methyl-cyclah -gxazol-5-yb)-methanol oil
of PETHFRIENES ) S B BT Hrere T =N 2wz or c(0)
R 105 Ehlaranethiis4 Rietingl-RE ban eth ylebpeio o exalzBR = H or another
substituent as defined above.
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Ci.-MsCI/(00O-HCI151.54 g
[4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl]-methanol were dissolved in
waGeihsichloromethane, 1.53 ml triethylamine and 0.68 Ml peyypp2006/009303
methanesulfonyl chloride were added. The reaction mixture was stirred at
room temperature overnight. Then 48%nl of dichloromethane were added
and the reaction mixture washed with 50 ml water and 50 ml brine. The
organic layer was dried over MgSO4 and the solvent removed under 20

reduced pressiiye. This proyided 1.68 g
5-Chloromethyl-4- 1-r’q§thyl cyclohexyl)-oxazole as an oil.

C12HI8CINO @27, 74} WMS(ES): 22852 ), Wane : ethyl
Br a a le:l) 0. 73@5 WO 2007/0337‘11%%% 6/0093@8+H102
h lo ro methyl-=Z-Cy CT 0 h € Xy |r4< Foxizole-ROCl
Acgqrdlng to the method described for K.3

rB-GdHpeemgthyl-4-methyl-2-(1-methyl- cyclohexyl)-oxazole,
5- Chloromethyl -2- cycloggxyl -4-methyl-oxazqle was obtained from 5

commerC|aII avallabie cyclobexanecarbgxgmide,and Ethyl
‘ Rate. @llHl(Sﬁ@g 137 DS(ESI): 204.1 (M+H+),
<( aptar | acetate w7 64."5- Ch asnethybdamethyl-2-(

cis/trans-1,4- trlfluoromethyl cyclohexyl)-g zd’l‘é N O ClI F 10 F According
to the métfod described for 5- Chloromethyl -4-methyl-2-(1-methyl-
cyclohexyl)-og&azole, a mixture of cis and trans rs

5-Chloromethyl thyl-2-(4- trlfluoromethyl cyc yl)-oxazole was
Gb i froblT commpercisipravailakie cisftranss—,
gnllé yl) Mcl&ﬁhexanecarbo @ dl&rﬁ NyI
f chloroacetoacegate. R7 e O
K6 Ko7
ROMgX
H
o)
RE Uy P NeBH,
R7 < N ~R5
RE
K-8
OH
{_{ _DIBALH RS@ /UL’\/C\
/l\ RS R7 = N RG,N“
K. K-19

Methyl- or ethyl bromo pyruvate of formula K-1 is reacted with an amide or thicamide
of general formula K-2 where A, Z, U, R7 and R8 are as defined above {o give an
oxazole or thiazote ester of general formula K-3. The ester of general formula K-3 is
saponified, with sodium hydroxide for instance, to the carboxyiic acid of general
formula K-4 then coupled with an amine of general formuia RSRENH where RS and R6
are as defined above under reaction conditions known by the person skilled in the art
to yield the amide of general formula K-5. Alternatively, the amide of general formula

K-5 can be directly obtained from the ester of general formula K-3 by treatment with an
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15 C12H15CIF3NO (281.71), MS(ESI): 282.1 (M+H"), Rf(n-heptane : ethyl
acetate = 1:1) = 0.64. 5-Chloromethyl-2-( trans-

wo Fiietopsy-cyclohexyl)-4-methyl-oxazole N O CI WO 200,/Q33 406 /000303
PCT/EP2006/009303 103 According to the method described for

5-Chloromethyl-4-methyl-2-(1- methyﬁ cyclohexyl)-oxazole,
5-Chloromethyl-2-( trans-1,4-methoxy-cyclohexyl)-4-methyl- oxazole was
obtained from commercially available 4-Methoxycyclohexanecarboxylic

amirf C&q ?Qﬁle%h%k&E@%Wﬁ?ﬁ@e%&lgﬂﬁmg%&%ﬁr@@ iMefE=hy

M+W), Ran heptane: ethyl acetate = 1:1
toiqu@&@mgpgr@@ gRegiRfareiHYIibiiy HeTer @f@ Rrefrongbasg-eposss

lithiufr d&s‘@ﬁr rarnide LA Whiferda- b&%&baé@r@w@h xapesatiatigiRocHO
acid amlde O Sz C)CallNH2 P2S5 NH 25.0 % 8&0 exanecarboxamlde

wheig&a @ié’s'i)ﬂ%:ﬁ"ﬁ‘ij ¥ iR pRiRn §?‘Pﬁ”@dﬁﬁb baresealfaEEd-o-
Alteragdeslyfalievieth by g @dg'éiwrﬂffaa‘rﬁjw so@ummhomm §hen§5)ase such

o R A 00 AT RO R e
the dittedtedevaippeatrdidndeia K-8 which is be derived {o secondary aicohci of
general formula K-8 by treatment with a Grignard reagent of general formula R8MgX
where X is Cl or Br and R8 is as defined above. The amide of general formula K-6 is
reduced to the amine of general formula K-7 with a reducing agent such as diisobuty!
aluminium hydride (DIBAL-H).

The aldehyde of general formula K-8 can be reduced to the primary alcohol of general
formula K-8 with a mild reducing agent such sodium borohydride. The amide of
general formula K-2 is then reduced io the amine of general formula K-10 with a

stronger reducing agent such as diisobuty! aluminium hydride (DIBAL-H).

Process L:

This process is used for synthesizing the building blocks L-3, which corresponds to
general formula B-2 of process B, where B = C(R4), R1=0R, Ris (C1-C4jalkyi or
(CO-C2)alkylene-(C3-CB)cycioalkyi wherein alkyl and alkyiene are unsubstituted or
mong, di- or trisubstitued by F, and where R2, R3 and R4 are as defined above.

Re P Re  OH R&e  O-R

F =N ———= F 7N\ =N

F —N

R3 R2 R3 B2 R2 B2

L-1 .0 L3

The aryl methyl ether of general formula L-1 where R2, R3 and R4 are as defined
above, is demethylated by the treatment with aluminium trichloride in refluxing
dichloroethane to give the phenol of general formula L-2. The phenol of general
formula L-2 is reacted with an electrophile RX where X is a leaving group such as
halide or a sulfonate in a poiar solvent like dimethylformamide in the presence of a

base like potassium carbonaie to cbtain a compound of general formula L-3. When



reduced pressure. The residue was dissolved in 250 ml dichloromethane

abnd the organic layer was washed three times with 100 ml water and
wHMGE Wh,100 ml brine. The aqueous layer was extracted {iye {ps:Witos

100 ml dichloromethane. The 20 combined organic layers were dried over

MgSO4 and the solvent removed undér reduced pressure. The resulting

residue was purified by chromatography with the eluent dichloromethane

. ethyl acetate = 1:1 to obtain 7.92 g Cyciohexanecarbothioic acid amide

meth??rﬁi%?HHW[EQ@#&‘%%%QQUQ&?353753%@%55@%@9%3%0}@41 nbleNSheated
143.25), MS(ESI): 144.2 (M+H+€, 5-Ch

to BOTREtHyRERYEBheRGH AnimGIHiRIERMF O B AbVRaR g TR e

comppeipdidRsE ek it haChipiameiny ¢ oretiyisoblametlyl-
cyclohexyl)-oxazofe, 5-Chforomethyl-2-cyclohexyl-4-methyl-thiazole was

Othes GRRRHAGH 25, B RRAREL ABAHUIG AGH B TG AR EATAoSS
2-chloroacetoacetate. C11H16CINS (229.77), MS(ESI): 230.1 (M+H+),

Ui t(?f%—hegtagle : ethyl acetate = 1:1) _ 0.74. 10
st of ARRRYIFER ke thyI-4-methyl-thiazol-2-yl)-piperidine-I-carboxylic acid

Ac tert-futyl esi?‘etlw S ClI QYNJ 0 >1 According to the method described for
L Chforamretidedomrati D mmatard Lo N .

AIBN, (5-Chioromihy A e oL B Siberidine-1-carboxylic 15 dcid

Bn tert-butyl estenzyds obtained from commercially available 4-Thiocarbamoyl

B oroat e, C15HPACIN207S (43068, MS(ESI): 3311

tBu (M+H"). WQepoBU©939177 PCT/EP2006/009303

Buli n-butyllithium

Bz benzoyt

Cy cyciohexyl

DRU 1,8-Diazabicyclo}b 4 .0lundec-7-ene

DCI Direct chemical ionization (MS)

DCM gichloromethane

DMAP N N-dimethylaminopyridine

DMF N, N-dimethylformamide

DMSC dimethylsulfoxide

EE ethy! acetate

eq gquivalents

ESI electrospray-lonisation (MS)

FG Leaving group

Hal halogen

HPLC High performance liguid chromatography

LC-MS figuid chromatography coupled with mass-spectroscopy

Me methyl

MS mass-spectroscopy

MsCl Methansulfonylchioride

NBS J N-Bromosuccinimide




105 1-Phenyl-piperidine-4-carboxylic acid amide | NH, NO, 0\ GI /t\
NH, 60C I/NN/\NO, ."o 0O0NH6 CNH, 0 _6H2/Pd0 /N -"0 N~

wh Seathaspeyl-1 (2,4-dinitro-phenyl)-pyridinium hydrochloridg, Nieph638es43
G- NHz 60C + NO, O O 5 A mixture of 113.4 g
1-chloro-2,4-dinitrobenzene and 57.0%§ Isonicotinamide were stirred at
105 C for one hour and thirty minutes. The cooled reaction mixture was
diluted by the addition of 300 ml methanol. The suspension was warmed

NM R:lllu fittere Nddtlgalrllflaggﬁaﬁor?éé(b%%ms washed with me[nan0| colfegted
and dried in vacua to_obtain 99.4

P 4 Carbamogaia(z 4- d|n|tro -phenyl)- pyr|d|n|um as hydrochloride salt asj 10

CNIIILE b()ll(. pka&égam . -1- - y iamium

hydrochlotide NH, NH O \\\ 0

iPr isopropyl

nPr n-propyi

Rf retention factor (TLC)

tert Tertiary

TBAF Tetrabutyl ammonium fluoride

TFA Trifiuorcacetic acid

TLC Thin layer chromatography

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

The experimental procedures for preparing the examples mentioned above are
described below:

10 Building block synthesis according o process B:

5-Chioromethyl-4-methyi-2-(1 -methyt»cyciohexyi)-oxazoie

EO 1. 8OCI2 {*{
d/L 2. NH3
OH / 4
LiAiH4 Ol)\o o—H MsCl Q/LO -
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IN\ (N GI-01ry/oMcOH Ili_ 00 15 A suspension of 30.0 g
4-Carbamoyl-I-(2,4-dinitro-phenyl)-pyridinium hydrochloride and 22.4 g
wahiling, 49,600 ml methanol was stirred at room temperature gpi-feps) fiayB303

The suspension was warmed to 55C and stirred at this temperature for
one hour. The resulting solution wad ®8oled and the solvent removed in
vacuo. The resulting residue was suspended in 300 ml propan-2-one and
stirred at room temperature. The WO 2007/039177 PCT/EP2006/009303

LM&H(@ 8#@@&@@&%&\9@?53‘8@%@@ dried in vacua to obtain 27.3 g
4-Carbamoyl-1- phenyl-pyridinium hydrochloride. C12H11N20. CI

§9), MS(ESI). BIdCIAM+H"). 5 1-PRenyl-piperidine-4-carboxylic acid

: ) palladium on charcoal (10%) were
fled td ¥ isolutiorref22-7=g 4

arnoyl-kKihenyl-pyridinium
gdrochloride in 500 ml ethano . The reaction mixture was stirred at

oom temperature under an atmosphere of hydrogen at 3 bar for one hour.
10.T atalyst was filter {f tthr li . ith, ..
2o o R B S A e S e o
thregbrifies Brdlashleshreaviiograpriyiensiicvgeriatbdie wgeat éfresidue was
diss AGEHR :?ﬁﬁﬁﬂgl'a:h?d]ro:fﬁréﬁléﬂd%@%,@%Qwése to 300 mi of an ice cooled
1-Phenyl-piperidine-4-carboxylic acid amide as a solid. C12H16N20 _
33%(aouTnyianeigtion: A0sioampiejion 9i4hs esiiembmpnisiwievgs.gyaporated in
vaclaZzZr¥bduRnesybpiReidin Sidafeoidiagiiadhe mashodstenaniashions of

for 5-Chloromethyl-4-methyl-2-(1-methyl- ,
200 ml of ethyl acetate. The combined organic layers were dried over Mg804 and the

solvent removed under reduced pressure te provide 25.0g 1-Methyl-
cyclohexanecarboxylic acid amide as an oil.
C8H15NO (141.21), MS(ESI): 142.2 (M+H+).

4-Methyl-2-( 1-methyl-cyclohexyl)-oxazole-5-carboxylic acid ethyl ester

25.0g 1-Methyl-cyclohexanecarboxylic acid amide was suspended in 40 mi ethanol
and warmed to 50°C. At this temperature 29.0 mi Ethyl 2-chloroacetoacetate were
added and the reaction mixture heated under refiux overnight. The cooled reaction
mixture was evaporated under reduced pressure and the resulting residue was
purified by chromatography with the eluent petroleum ether . ethyl acetate = 4 “1to
obtain 21.0 g 4-Methyl-2-(1-rmethyl-cyclohexyl}-oxazole-5-carboxylic acid ethyl ester as
an oil which solidifies upon standing. |

C14H21INO3 {251.33), MS(ESI): 252.2 (M+H+).
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cyclohexyl)-oxazole,
4-(5-Chloromethyl-4-methyl-thiazol-2-yl)-1-phenyl-piperidine was 20
i from 1-Phenyl-piperidine-4-carboxylic acid amide -
W@%@@i%éfgacetate. C16H19CIN2S (306.86), MS(ESI): 3078 ?MELEH})Q(S%O%%
WO 2007/039177 PCT/EP2006/009303 107 5-C hlo romethyl-2-(4,4-d iflu
oro-cyclohexyl)-4-meth oxymethyl-th iazole 0 0 S02012000S ~10 1.
SOC120OH2NH3F_J1P2S5FFNH2NH,FrYFp/O/O N LIAIH4

5ci OFSFOQC] O-H,F P-1F.2-Chlorg-4-methoxy-3-oxo-butyric
MG AL BB FERTFLS 460 g Methyl
4-methoxyacetoacetate were dissolved in 500/ml dichloromethane. 28.1
ml Sykugyl chigride were added in one pogiory, The reaction mixture was
stirrdtl o ght at roog}\ﬁgmperatu e.[The sq was removed under

re, the resufting re ¥ wasissolgedyin 300 ml ethyl
getate and yvashedwith T0Gm| w 0 and 100 ml brine. The organic

ayer was dried over MgSO4 and the solvent removed under reduced
pressure. The resulting residue was purified by chromatography qQn_silic

0.30 g HHThE T AR Re I Seahad 40 Lo, e S Wy 2.0 9 4

Methyl-2-(1-methyl-cyclohexyl)-oxazole-5-carboxylic acid ethyl ester, dissoived in 20

ml tetrahydrofuran, were added. The reaction mixture was stirred at room femperature
over a period of one hour, then 50 m! ethyl acetate and 50 ml saturated ammonium
chloride solution were added to the ice cooled mixture. The reaction mixture was
extracted five times with portions of 80 mi of ethy! acetate. The combined organic
layers were dried over MgSO4 and the solvent removed under reduced pressure to
provide 1.54 g [4-Methyl-2-(1-methyl-cyclohexyl}-oxazo!-5-yll-methanol as an oil.
C12H19NO2 (208.29), MS(ESI): 210.2 (M+H+).

5.Chloromethyl-4-methyl-2-(1-methyi-cyciohexyl)-oxazole

E\i,\éﬁ | qu\é\\
o . MsCl (\‘/‘\D
i (

Cl

£ _—

1.54 g [4-Methyi-2-(1-methyl-cyclohexyl}-oxazol-5-yl}-methanol were dissolved in 10
mi dichloromethane, 1.53 ml friethylamine and 0.68 ml methanesulfonyi chioride were
added. The reaction mixture was stirred at room temperature overnight. Then 40 mi of
dichloromethane were added and the reaction mixture washed with 50 mi water and 50
mi brine. The organic layer was dried over MgS0O4 and the solvent removed under
reduced pressure. This provided 1.68 g 5-Chloromethyl-4-methyl-2-(1-methyi-
cyclohexyl)-oxazole as an oil.

C12H18CINO (227 .74), MS(ESI): 228.2 (M+H"), Rf{n-heptane : ethy! acetate = 1:1) =
0.73.



Chloro-4-methoxy-3-oxo-butyric acid methyl ester as a yellow oil.
C6H9C104 (180.59), MS(ESI): 181.2 (M+H+), Rf(n-heptane : ethyl acetate
g 15 0.31 WO 2007/039177 PCT/EP2006/009303 108
Wﬁ) *Bifitiors- cyclohexanecarbothioic acid amide S NH2 F A& %5%%%6{(689303
the method described for 1-Methyl-cyé®hexanecarboxylic acid amide and
Cyclohexanecarbothioic acid amide 4,4-Difluoro-cyclohexanecarbothioic
acid amide 5 Was obtained from commercially available
5C %Arf@%% o¥ro (_:}/ lor eg%?_%c%{gﬁl%lgxggg C7H11F2NS (179.23), MS(ESI):
2-(4,4-Diflupro-cyclohexyl)-4-methoxymethyl-thiazole-5-carboxylic acid
rO Sooi'NH21Q0o/a FC,F/ FF 107.0g
-cyclohexanecarbothioic acid amide and 8.46 g
A<methoxy 3-oxo-butyric acid methyl ester were dissolved in 70
thanol and Hehted under reflux overnight. The cooled reaction
ture was evaporated under reduced pressure and the resulting
residue was purified by silica chromatography with the eluent n-
Accdrdptgrie:#tbyhatietdtdssaibed>ier B0 blbramatioyg4- methyi -2-(1-methyl-
C I
Cyc“ﬁn"ém%gfge%% éxr?lﬁqsgy % @FZ&% %‘%@*& Bsis 82%289%%/ fx)n%%Hqﬁ?ed from
5 commeRigiheiale @W@@Wﬂrﬁpxwdﬂamﬂfﬁmmmcetoacetate
c11FSBEREB00600930S109 -1l RPaY r(h ke r s abisre = 1:1)

-4-methoxymethy{-thiazole
05 4) y yi-

5-Chloromethyl-4-methyl-2-( cis/irans-1,4-trifluoromethyl-cyclohexyl)-oxazole

NN
© cl
F

£
10 F

According to the method described for 5-Chloromethyl-4-methyi-2-(1-methyl-
cyclohexyl)-oxazole, a mixture of cis and trans 5-Chioromethyi-4-methyl-2-(4-
trifluoromethyi-cyciohexyl)-oxazole was obtained from commercially available cis/trans-
4-(Triftuoromethylcyciohexanecarboxylic acid and Ethyl 2-chioroaceticacetate.

15 C12H15CIF3NO (281.71), MS(ESI): 282.1 (M+H™), Rf(n-heptane : ethyl acetate = 1:1)
= 0.64.

5-Chioromethyl-2-( trans-1,4-methoxy-cyclohexyi}-4-methyl-oxazole

NN
O cl
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ON | SCIFF According to the method described for
5-Chloromethyl-4-methyl-2-(1-methyl- cyclohexyl)-oxazole,

- weSeMaremethyl-2-(4,4-difluoro-cyciohexyl)-4-methoxymethyl 5, tRiazalBao303
was obtained from
2-(4,4-Difluoro-cyclohexyl)-4-methoxyfaethyl-thiazole-5- carboxylic acid
methyl ester. C12H16CIF2NOS (295.78), MS(ESI): 296.2 (M+H+),
Rf(n-heptane : ethyl acetate = 1:1) = 0.60. 10

Accaiaﬁ%@%Om‘@mxéin%a@a@@ﬂa@&f&gﬂ%ﬂﬁghﬁf%@tﬂwm%%-&h@%91919%19&.8 Cl

ccording to the method described for
cyciohepidnrorastyl-a-ridmipmetihettiansy tiGraginosnzele ey )-4-methyl-

oxazot& WREREAMAR fdr SRR S| b mefeexymeihybhbiazeearboxyiic
.. 5-Chioromethyl-2-(2-cyciohexyl-ethyl)-4-methoxymethyl-thiazole was 15
acid gpe iRl AN I RRGIS2EA R Froxy-3-oxo-butyric acid methyl ester and
C121318ystobexy4 propiois @&t C44HIRGING RS REShMS(EHN! 2888 = 1:1) =
0.31 (M+H+). WO 2007/039177 PCT/EP2006/009303 110 5-C
"~ “hioromethyl-2-cycloheptyl-4-methoxymethyl-thiazole 0 N S ClI According
to the method described for 5-Chioromethyl-4-methyl-2-(1-methyl-

| .
S-C@%{&?ﬁ)%ﬁpé%é%g&%ggﬁiﬁé%?g%?(i)%zegéil)-4-methoxymethyl- 5 thiazole ,

5-Ghloromethyl-2-cyclohepty-4-methoxym thytthiazole was /oitii;ed
0
O

frof © AN
(j/’tﬂrxm2 Fzss NH, N Crﬁs
LiAIH4 MsCl
| C/LS O—H S cl
— !

Cyclohexanecarbothioic acid amide

O ' S
Cr“\NH2 P2S5 O)\Nm

25.0 g Cyclohexanecarboxamide were dissolved in 200 mi toluene. 8.74 g phosphorus
pentasulfide were added, followed by the addition of 33.0 g sodium bicarbonate. The
reaction mixture was warmed to 115°C and stirred overnight. The reaction mixture was
filtered over a celite pad, washed with dichloromethane. The filirate evaporated under
reduced pressure. The residue was dissolved in 250 ml dichloromethane abnd the
organic layer was washed three times with 100 mi water and twice with 100 ml brine.
The agueous layer was exiracted five times with 100 mi dichloromethane. The
combined organic layers were dried over MgS0O4 and the soivent removed under
reduced pressure. The resulting residue was purified by chromatography with the
eluent dichioromethane : ethy! acetate = 1:1 {o obtain 7.92 g Cyclohexanecarbothioic
acid amide as a yeliow solid.
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15

2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and
Cycloheptanecarboxylic acid. C13H20CINOS (273.83),MS(ESI): 274.0

(M+H+), Rf(n-heptane : ethyl acetate = 1:1) _ 0.71. 10 5-Ch| ethyl-2-
“%ﬁ@l‘,’%—ﬁzchloro-phenyI)-cycIohexyl]-4-methoxymethyl-thigg?c{) e 6%@%%3

/ Cl According to the method descrihéd for
5-Chloromethyl-4-methyl-2-(1-methyl- cyclohexyl)-oxazole and
5-Chloromethyi-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl- thiazole ,

C7H%’ - 4%:1%%52;E@é}&%ggié?cﬁé%ﬁﬁﬁrﬁ%’[hoxymethyl 15 thiézole was

obtained from 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and

(4- -Cyel lic acid. C18H21CI2NOS

S-Ch?@%%%%?é@%&%%%ﬁ%?@%ﬁ{eptane: ethyl acetate = 1:1) =
0.68. WO 2007/039177 PCT/EP2006/009303 111 5-C

[-2-cyclopentyl-4-methoxymethyl-oxazole 0 N O CI According
escribed for 5-Chloromethyl-4-methyl-2-(1-methyl-
yl)-oxazgle and
hIoromethyI-EZ‘-l(4,4-difIuoro-cyclohexyl)-4-methoxymethyl- 5 thiazole ,
hloromethyl-2-cyclopentyl-4-methoxymethyl-oxazole was obtained
from 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and

Accardiag se Miaraeies dmecabiad fion srdomiatng2b meivstE Smelyl

cycié%wm-)@xazoie, 5-Chioromethyl-2-cyclohexyi-4-methyi-thiazole was obtained from
4-Methoxymethyl-2-(6-triflugromethyl-pyridin-3-yl)-thiazole-5-carboxylic
Cyc!g@@cmﬁ@{tﬁi@g@a@q@@:de and Ethyl 2-chlofoacetoacetate.

C11H16CINS (228.77), MS(ESH: 230.1 (M+H"), Rf(n-heptane : ethyl acetate = 1:1) =
0.74.

4-(5-Chloromethyi-4-methyi-thiazol-2-vl}-piperidine-1-carboxylic acid tert-butyl ester
N
TN

According to the method described for 5-Chioromethyl-4-methyl-2-(1-methyl-
cyciohexyl)-oxazole, 4-(5-Chloromethyl-4-methyi-thiazoi-2-yl)-piperidine-1-carboxylic
acid tert-butyl ester was obtained from commercially available 4-Thiocarbamoyi-
piperidine-1-carboxylic acid tert-butyl ester and Ethy! 2-chioroacetoacetate.
C15H23CIN202S (330.88), MS(ES!): 331.1 (M+H™).



\SFI1//0 NFF 10.59 6-Trifluoromethyl-thionicotinamide (derived from
6-Trifluoromethyl-nicotinic acid according to the method described for

W8 BHigsethyl-4-methyl-2-(1-methyl- cyclohexyl)-oxazole REEP2006/069303
5-Chloromethyl-2-(4,4-difluoro-cyclofgxyl)-4-methoxymethyl 15 thiazole )
and 10.0 9 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester were
dissolved in 100 ml ethanol and heated under reflux overnight. The cooled
reaction mixture was evaporated under reduced pressure and the

1-Pheayiing fekigue SaaB PirifiadByaRIUePLC to obtain 1.9 g
i 4-Methoxymethyl-2-(6-trifluoromethyl-pyridin-3-yl)- thiazole-5-carboxylic

t9d methyl ebter. 20 013%2935 (332.30), MS(ESI): 333.0
(M+H+)T WO 2607/6%5277 P 6/009303 112

ko, 9-(5- -Chford methyl-4-methoxymeth;
iazoi-2-yl)-2-trifluoromethyl- yrldlrﬂe O NES Cl (iN FF According to the
method described for 5-Chloromethyl-4- methyl -2-(1-methyl-
cyclohexyl) -oxazole and

~~= 5-(5thloromethyl-4-methoxymjéthyl-thiazol-2-yl)-2 5
trlﬂﬁ:?@eghyl pyridifie was cbtained from
—=4-Meth yl-2- (6 -trifluorome idin-3-yl)-thiazole-5-carboxylic

acid methy aster. C12H 1 OCIF3N20 22.74), MS(ESI) 322.9 (M+H+).

[4-Methyl-2-(6-trifluorometh -3-yl thanol N
4Carbamoy¥1 2( -d!mlftro phen% igi:'}r} y?iygroc ridgl) methano

A mixture of 113.4 g 1-chloro-2,4-dinitrobenzene and 57.0 g Isonicotinamide were
stirred at 105 °C for one hour and thirty minutes. The cooled reaction mixfure was
diluted by the addition of 300 mi methanol. The suspension was warmed and filtered.
The unsoluble residue was washed with methanol, collected and dried in vacuo to
obtain 99.4 g 4-Carbamoyi-1-(2,4-dinitro-phenyl}-pyridinium as hydrochioride salt as
white solid.

C12ZHON4OS | Cl (324.68).

4.Carbamoyl-1-phenyl-pyridinium hydrochloride

NH,, NH

oD #] )\O

MeOH

A suspension of 30.0 g 4-Carbamoyi-1-(2 4-dinitro-phenylj-pyridinium hydrochloride
and 22 4 g aniline in 600 ml methanol was stirred at room temperature for four days.
The suspension was warmed to 55°C and stirred at this temperature for one hour. The
resuiting solution was cooled and the solvent removed in vacuo. The resulting residue

was suspended in 300 mi propan-2-one and stirred at room temperature. The
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I FS IiN F 10 F According to the method described for
[4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yll- methanol,

WEfle ﬁ@ﬂ :2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-methanal Was: nee303
obtained from 6-Trifluoromethyl-thionicotinamide (derived from 6-

(Trifluormethyl)nicotinamide accordidg§&o the method described for and 15
Cyclohexanecarbothioic acid amide) and Ethyl 2-chloroacetoacetate.
C11H9F3N20S (274.27), MS(ESI): 275.1 (M+H+) WO 2007/039177

unsopIE mis %&&669 J ﬁg ]%ﬁgn(é éﬁ%ﬁﬁ%% Rkl '?)220 glﬁ"garbas moyl-1-

ro meth -pyrid 1 n- I azo - me a not uLl +i
pher@iwwmw@hydmc@ea@ﬂz OCII\/O\F6FF/ QOrS~110 0 i\

c12tA4 FAT M5 O RRsaviaxyr3exquiisxkanoic acid ethyl ester

1-Phenyl-piperidine-4-carboxylic acid amide

Ny HH,

® @

2.0 g palladium on charcoal (10%) were added to a solution of 22.7 g 4-Carbamoyl-1-
phenyl-pyridinium hydrochloride in 500 mi ethanol EtOH. The reaction mixture was
stirred at room temperature under an atmosphere of hydrogen at 3 bar for one hour.
The catalyst was filtered off tthrough a pad of celite and washed with ethanol. The
filtrate was evaporated in vacuo. The resulting residue was purified by flash
chromatography on silica gel with the eluent ethy! acetate: methanol = 8:1 => 4.1 fo
obtain 6.9 g 1-Phenyl-piperidine-4-carboxylic acid amide as a solid,

C12H18N20 (204.27), MS(ES!): 205.0 (M+H").

4-(5-Chioromethyl-4-methyl-thiazol-2-yl)-1-phenyl-piperidine

OO~
Ci

According to the method described for 5-Chioromethyi-4-methyl-2-(1-methyi-
cyclohexyl-oxazole, 4-(5-Chioromethyl-4-methyl-thiazol-2-yl)-1-phenyl-piperidine was
obtained from 1-Phenyl-piperidine-4-carboxylic acid amide and Ethyl 2-
chloroacefoacetate.

C16H19CIN2S (306.86), MS(ESH): 307.0 (M+H+).



0 0 Br/~/O I' +Q NaH, n-BuLi O O\'O p I\15 To a stirred suspension of
2,44 g sodium hydride (55% in oil) in 80 ml tetrahydrofuran were added

W%Q T) my acetoacetate dissolved in 25 ml tetrahydrofurani)atr/ﬁ]lg)zg0 6%[39303
resulting mlxture was stirred at -20C for thirty minutes. The reaction
mixture became clear. Then 22,0 mit@-butyllithium (2.5 M in n-heptane)
were added and the reaction mixture was stirred at OC for fifteen minutes.
Then 7.3 mI benzyl 2-bromoethylether, 10 dissolved in 25 ml

tr N d ti at 0C for
S-CQF an)é zﬁheﬁggf%n? %%géﬁj E’ré% %ﬁ%%? Yé%ﬂ% saturated
NH4CI solgtiorcwas addesbagrd the mlxtgre xtrgicted three times with
portion@otﬁ\'iﬁﬁﬂethyl acetate” The combinég organictayers were
washed with water, dried over MgSO4 and thén the solvent was
evaporated in vacuo to obtain 13.9 15 g of crude A—
6 Benzyloxy 3-oxo-hexanajc acid ethyl ester assa yellow oil.; This material

ed ify g€ next step Withoutpyrificati 2004 (264.32),
“héptane—ethyl acets
F /EP2006/009303 ~114 6-Benzyloxy-2¢chloro-3-oxo-hexanoic acid

te ¥4:15=-0. 2007/039177
Fethyl ester ci Y~~ O S02C2 o' To a stirred solution of 13.9 g of crude
6-Benzyloxy-3-oxo-hexanoic acid ethyl ester in 50 ml dichloromethane
were added dropwise 4.3 ml sulfuryl chloride. The reaction mixture 5 was
stirred at OC and then at room temperature for thirty mlr’%;é The reaction

mlxture as poured on ice ang gxtracted three times ortions of 150
methehe. The corfibi orgamc..l ged with

ml djch
?jrle cWMgS nd then e solve s.evaporated in vacuo
F7-te-0btain 14.9 g of criide~6- Benzyloxy-2-chloro+3-oxo-hexanoic acid ethyl
F ester as a yellow oil. 10 C15H19C104 (298.77), Rf(n-heptane : ethyl
acetate = 9:1) = 0.16.

2-Chioro-4-methoxy-3-oxo-butyric acid methyi ester
o 0 802C12 e 9
/O\/H\/U\ o /OMO/

46.0 g Methyl 4-methoxyacetcacetate were dissolved in 500 mt dichloromethane. 28.1

mi Sulfury! chloride were added in one portion. The reaction mixiure was stirred
overnight at room temperature. The solvent was removed under reduced pressure, the
resulling residue was dissolved in 300 m! ethyl acetate and washed with 100 mil water
and 100 mi brine. The organic layer was dried over MgS04 and the solvent removed
under reduced pressure. The resulting residue was purified by chromatography on
silica gel with the eluent n-heptane:ethyl acetate = 5:1 => 2:1 o obtain 45.0g 2-
Chloro-4-methoxy-3-oxo-butyric acid methyl ester as a yeliow ail.

CBHYCIO4 (180.59), MS(ESH: 181.2 (M+H+), Rf(n-heptane : ethy! acetate = 2:1) =
C.31
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[4-(3-Benzyloxy-propyl)-2-(6-trifl uoromethyl-pyrid i n-3-yl)-th iazo
[-5-yl)-methy not p FF\ OJ F N- S O According to the method described
for. (4- I-2-(1-methyl-cyciohexyl)-oxazol-5-yl]- 15 meth

W[ﬁ-z(%ﬁ-%ylé%ﬁzp%oxy-pro pyl)-2-(6-trifluoromethyl-pyrid in-3-yl)-tr?§3]o -PSZ-‘]%/%%%
methanol was obtained from 6-Trifludfmethyl-thionicotinamide (derived
from 6- (Trifiuormethyl)nicotinamide according to the method described for
and Cyclohexanecarbothioic acid amide) and

-Benzyloxy-2-chlorg-3-0xo- Qi id ethyl ester. 20
4*4-@55%%?@5&5@*%%%%%%@?’3é‘ﬁ‘?g2 (M+H"). WO 2007/039177
PCT/EP28061009303 115 5-C h loromethyl-2-(2-cyclohexy
[-vinyl)-4-fnethoxym ethyl-th iazole O N S CI According to the method
ed foN&Chloromethyl-4-methyl-2-(1-methyi- cyclohexyl)-oxazole
3 Chioromethyl-2-(4,4-difluoro-cyclohexyl)-4-methoxymethyl- 5
thiazole , 5-Chloromethyl-2-(2-cyclohexyl-vinyl)-4-methoxymethyl-thiazole

fuas obtained from 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester
Acc%\'ﬂ&ﬁi‘z f)é(%l@lo [%4 Mtﬁ;&?%&%@g%ﬁﬂ%9@&@&&%@?&3&%&% 288 -3mide and
CyclphenanrseipritpicHeia iR tid-BlBIperRytahRIRne s NPk GRS AMIde
wasBbihinEg ReRNRédreraty BWMlidhiE 44 Bfioro-cyclohexanecarboxylic acid.

C7HA1F2NS (179.23), MS(ESI): 180.1 (M+H").

2-{4 4-Difluoro-cyclohexyl)-4-methoxymethyl-thiazole-5-carboxylic acid methyl ester

/
o
3

o © N 0

NH 0 e I@

2 + ~ O 8 /O

F ol .
F F

7.0 g 4 4-Difluoro-cycichexanecarbothioic acid amide and 8.46 g 2-Chloro-4-methoxy-
3-oxo-butyric acid methyl ester were dissolved in 70 mi ethanol and heated under
reflux overnight. The cooled reaction mixture was evaporated under reduced pressure
and the resulting residue was purified by silica chromatography with the efuent n-
heptane:ethyl acetate = 4:1 => 2:1 to obtain 4.0 g 2-(4.4-Difluoro-cyclohexyl)-4-
methoxymethyl-thiazole-5-carboxyiic acid methyl ester as an oil.

C13H17F2NO3S (305.35), MS(ESI): 306.2 (M+H+), 7), Rf{n-heptane : ethyl acetate =
4:1)=C0.14.



10

15

F 000\ ciSO_\LIAIH4SOH ~FF/FF
trans-1,4-Trifluoromethyl-cyclohexanecarboxylic acid amide O O NHZ
wh QPN %,F F~ FFFFC5~140g . _ PCT/EP2006/009303
4-Trifluoromethyl-cyclohexanecarboxylic acid amide (mixture of cis and
trans, 15 obtained from commerciall Svailable
4-(trifluormethyl)cyclohexyicarboxylic acid according to the method
described for 1-Methyl-cyclohexanecarboxylic acid amide ) WO
5-CHRORHRANIEL BATIRESRNERAIIG YA Suam sianatvsinAfen
methanol and separated in 10 portions. To each portion was added 2.4 g
potassium tert.-butgxide and each mixture heated under microwave
irradiation at 9¢€-far thirty minutes. The portions were then combined, the
solvent evapgrated in vacuo and the residue dissolved in 100 ml ethyl
acetate a d 190 ml 5 water. The aqueous phase was extracted three
3 Tptions f 100 ml ethyl acetate. The combined organic layers
dried over Mg€O4. The solvent was removed in vacuo to obtain
i g trans- 1,4-Trifluoromethyl-cyclohexanecarboxylic acid amide as a
gsolid. =C8H 12F3NO (195.19),MS(ESI): 196.2 (M+H+). 10
[4 Methyl-2-(transs-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-methanol
AccndingSaabe methpd described for 5-Chloromethyi-4-methyl-2-(1-methyi-

cyclohexyl)-oxazole, 5-Chloromethyl-2-(4 4-difiuoro-cyciohexyl)-4-methoxymethyt-

thiazole was obtained from 2-(4 4-Diflucro-cyclohexyl}-4-methoxymethyi-thiazole-5-
carboxylic acid methyl ester.

C12H18CIF2ZNOS (205.78), MS(ESIH): 296.2 (M+H+), Rf{n-heptane . ethyl acelate =
1:1) = 0.80.

5-Chioromethyl-2-(2-cycichexyl-ethyl}-4-methoxymethyl-thiazole

/
O

S cl

According to the method described for 5-Chloromethyi-4-methyi-2-(1-methyl-
cyclohexyl)-oxazole and 5-Chioromethyi-2-(4 4-difluoro-cyclohexyl)-4-methoxymethyl-
thiazole , 5-Chloromethyl-2-(2-cyciohexyi-ethyl}-4-methoxymethyl-thiazole was
obtained from 2-Chloro-4-methoxy-3-oxo-butyric acid methyi ester and 3-Cyclohexyi-
propicnic acid.

C14H22CINOS (287.85),MS(ESH): 288.0 (M+H+).



According to the method described for
[4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yl]- methanol, [4-Methyl-2-(
whisyddt-trifluoromethyl-cyclohexyl)-thiazol-5-yi)-methanol pease sb3o6/009303

obtained from trans-l,4-Trifluoromethyl-cyclohexanecarbothioic acid amide

(derived from trans-l,4-Trif|uorometﬁ)élocyclohexanecarboxylic acid amide

according to the method described for Cyclohexanecarbothioic acid

amide) and Ethyl 2- chloroacetoacetate. C12H16F3NOS (279.33),
5-CrdrRSEehy 28l iMHedily1 20methoxymethyl-thiazole

[4-Methy -2-(4-tr|fluoromethyl-cyclohexylg-oxazol-5-y|]-methano| O OHF:

F F According tothe method described for

[4-methyl-2- thyl-cyclohexyl)-oxazol-5-yi]- methanol,
_ (4-trifluoromethyl-cyclohexyl)-oxazol-5-yl]-methanol was WO
2007/03; PCT/EP2006/009303 117 obtained from

8 oromethyl-cyclohexanecarboxyfic acid amide and ehyl 2-
: cetat€] C12H16F3N02 (263.26), MS(ESI): 264.2 (PSI+H). 5
ding block synthesis according to process C: 5-C
gromethyl-2-cyclohexyl-4-ethoxymethyl-oxazole N "o Nes Br N-~ crl~ O
Acc@g%@lf\&% 'ﬁ%’@géﬁé %@Q@o@@ﬂo%%b\ﬁ%@@iﬁﬂ%@ _ &"Q
10 25(1-Bromo-cyclio e?cy -4-bromomethyl-oxazole-5-carboxylic aci
cycleltigylyBstpaqie ]ESHEr Nogomethyl-2-(4, 4-difluoro-cyclohexyl)-4-methoxymethyi-
5 thiazole , 5-Chloromethyl-2-cycioheptyl-4-methoxymethyl-thiazole was obtained from
2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester and Cycloheptanecarboxylic acia.
C13H20CINOS (273.83),MS(ESI): 274.0 (M+H+), Rf{n-heptane : ethyl acetate = 1:1) =

0.71.

10 5-Chioromethyi-2- trans-1,4-(4-chioro-phenyl)-cyciohexyl}-4-methoxymethyl-thiazoie

/
o

cr :

According to the method described for 5-Chloromethyl-4-methyl-2-(1-methyl-
cyclohexyl)-oxazole and 5-Chioromethyl-2-(4 4-difluoro-cyclohexyl)-4-methoxymethy!i-
thiazole , 5-Chioromethyi-2-] trans-1,4-(4-chloro-phenyl}-cyclohexyl]-4-methoxymethyi-
15  thiazole was obtained from 2-Chioro-4-methoxy-3-oxo-butyric acid methyt ester and
4-(4-Chioro-phenyl)-cyclohexanecarboxylic acid.

C18H21CI2ZNOS (370.34) MS(ESI): 370.0 (M+H+), Rf(n-heptane : ethyl acetate = 1:1)
= (0.68.
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0000 To a refluxing mixture of 5.0 g
2-Cyciohexyl-4-methyl-oxazole-5-carboxylic acid ethyl ester (derived from
wEORIMsisiadly available cyclohexanecarboxamide and Ethyl gey/ppro06009303
chloroacetoacetate according to the method described for
5-Chloromethyl-4-methyl-2 WO 2007/089177 PCT/EP2006/009303 118
(1-methyl-cyclohexyl)-oxazole) in 150 ml tetrachloro-methane were added
portionwise a mixture of 9 38 g N- bromosuccinimide and 2.77 g
S-Ch?oﬁa HB’AH mg{f,@ a&ggbrglxture was heated under
or t ours coo actl n mixture was filtered over a
celite pad the filtrate was evaporated in vacua and the 5 resulting residue
chromatography on silica gel with the eluent n- heptane

2-Cyclohexyl-4-ethoxymethyl-oxazole-5-carboxylic acid e ester 1.25g
AccadiaBio e cyeloRO AR TIBR OB YRR SN R Goioedily

cycicﬂ%ﬁ%i)%gﬁé%h%dﬁ@h%mhﬁéwl@ gmdﬂ%éﬂﬁ%@Y&WﬁMﬁf&%@ﬁﬁethyi»

he reaction mixture stirred at 65C for one hour. The cooled reaction

thiazeikuPeGRR AR A HORS AY-AdRRIE HIIELTE -RXRPRIR W) Soakgd from
2-Cietdivre O shareal hlef m@tﬁrﬁérﬂ@ﬂeam theireagiiopanisigeanasnylic acid,

R SR e S 27 AT RS hirate was evaporated

vacuo and the resulting crude material was purified by reversed phase

L _ hyl
4 MRS S MM ometnyl-oyridin 3 yii-thiazole-Srcarbaxyic acid methy

esteoil.

/
g
N
\SO
PP /
N

10.5 g 6-Trifluoromethyi-thionicotinamide (derived from &-Trifluoromethyl-nicotinic acid
according o the method described for 5-Chioromethyl-4-methyi-2-(1-methyl-
cyclohexylh)-oxazole and 5-Chioromethyl-2-(4 4-difluoro-cyciohexyl)-4-methoxymethyl-
thiazole } and 10.0 g 2-Chloro-4-methoxy-3-oxo-butyric acid methyl ester were
dissoived in 100 mi ethanol and heated under refiux overnight. The cooled reaction
mixture was evaporated under reduced pressure and the resulting residue was

purified by RP-HPLC to obtain 1.9 g 4-Methoxymethy!-2-(6-trifluoromethyi-pyridin-3-yi)-
thiazole-5-carboxylic acid methyl ester.

C13H11F3N2038 (332.30), MS(ESI): 333.0 (M+H+),
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20 C15H23NO0O4 (281.35), MS(ESI): 282.2 (M+H+). WO 2007/039177
PCT/EP2006/009303 119 5-C hioromethyl-2-cycl
wolgh4-sthoxymethyl-oxazole O N CI' O According to thep@eiagsooe3os
escrlbed for 5-Chloromethyl-4-methyl-2-(1-methyl 5 cyclohexyl)-oxazole,
5-Chloromethyl-2-cyclohexyl-4-ethoXyethyl-oxazole was obtained from
2-Cyclohexyl-4-ethoxymethyl-oxazole-5-carboxylic acid ethyl ester.
C13H20CINO2 (257.76),MS(ESI): 258.2 (M+H+).

|-2- _4-
S A r T B V0 e 6 Db RIS B e
10 WO 2007/039177 PCT/EP2006/009303 120

ethoxymethyl-oxazole-5-carboxylic acid methyl
ester BrO Bri® NaOMe, MeOHNOO 1\a ~al4.7g

exyI) -4-bromomethyl-oxazole-5-carboxylic acid ethyl
esterwere e 150 ml methanol. 6.03 g sodium methylate were
ad ed a d the § reactlﬁtm mlxture stirred at 65C for one hour. The cooled

According to the method described for 5-Chioromethyl-4-methyi-2-(1-methyl-
cyclohexyl)-oxazole and , 5-(5-Chloromathyl-4-methoxymethyi-thiazol-2-yl)-2-
trifiuoromethyl-pyridine was obtained from 4-Methoxymethy!-2-(E-trifiuoromethyl-
pyridin-3-yh-thiazole-5-carboxylic acid methyl ester.

C12H10CIF3N208 (322.74) MS(ESH): 322.8 (M+H+).

[4-Methyl-2-(B-trifluoromethyl-pyridin-3-yl)-thiazol-5-y{l-methanol

According to the method described for j4-Methyl-2-(1-methyl-cyclohexyl}-oxazoi-5-yi]-

methanol, [4-Methyl-2-(6-trifiuoromethyl-pyridin-3-yl)-thiazol-5-yl}-methanol was
obtained from 6-Trifluoromethyl-thionicotinamide (derived from 6-
(Trifluormethyhnicotinamide according to the method described for and
Cyclohexanecarbothioic acid amide) and Ethyl 2-chloroacetoacetate.
C11HOF3N20S (274.27), MS(ESI): 275.1 (M+H").
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by addition of acetic acid (pH -6) . The solvent was removed in vacuo. The

residue was dissolved in 250 ml ethyl acetate and washed with 80 ml
wWaler@ag-brine, dried over MgSO4 and then the solvent WasHemayeehits

vacuo. The residue was purified by reversed phase HPLC to obtain 5.30

g 2-Cyc|ohex-|-enyl-4-methoxymeth)}ljaxazole-s- 10 carboxylic acid

methyl ester as an oil. C13H17N04 (251.28), MS(ESI): 252.2 (M+H+),

Rf(n-heptane : ethyl acetate = 4:1) _ 0.14.

(32 lahexylAsoe ) iGi 264 0
[4 (3%?%() 3 0%%@#%3&&%&%@%@ SyaehABOYiRi s 5IeI R ERTL0

2-Cyc! x-I-enMethoxyme,tayil-oxa 5 Xy id methyl
g est e dissolved inf 40 mmethanol. 500 mg palladiumen charcoal
(10%) were added and the reaction mixture! was stirred under an

atmosphere of hydrogen overnight. The catalysator was filtered off ;; \2
through a pag of celite, the filtrate was gvaporated in vacuo 20 to obt i

4209 2-@5;@&1%&%5 haxymethy azoleﬁ%@?afw\megm

-—-ester~as ag_oil ClBHl9NE4§€253.36)Z~MS(ESI)f‘25 3/(M Sbt‘\;/./gvo
2007/03917ﬂ PCT/EP2006/009303 121
5-Chloromethyl-2-cyciohexyl-4-methoxymethyl-oxazole 0 Nf(?l 0
According to the method desc for
5-Chloromethyl-4-methyl-2-(1-methyl 5 cyciohexyl)-oxazole,

ﬁéﬁhlorom@@g@i exyl-£methoxymethyl-oxazole was obtained
from 2-Cy€lohexyl-4- oxymethyl-oxazole-5-carboxylic acid methyl

ester. C12H18CINO2 (243.74),MS(ESI): 245.2 (M+H+), Rf(n-heptane :

G-Baentg Ik}%%?ot%:»hlé%;n%‘éggacid ethyl ester

8] G
= . G
! NaH, n-BuLi Y\ﬂ/\/\o
O\/O 4 MO e
B~ K DW o)

To a stirred suspension of 2,44 g sodium hydride (55% in oil) in 80 ml tetrahydrofuran
were added 7.0 ml ethyl acetoacetate dissoived in 25 mi tetrahydrofuran at -40°C. The
resulting mixture was stirred at —=20°C for thirty minutes. The reaction mixture became
clear. Then 22.0 mi n-butyllithium (2.5 M in n-heptane) were added and the reaction
mixture was stirred at 0°C for fifieen minutes. Then 7.3 mi benzyl 2-bromoethylether,
dissolved in 25 mi tetrahydrofuran, were added. The reaction mixture was slirred at
0°C for two hours and then at room temperature overnight.

200 ml saturated NH4CI solution was added and the mixture exiracted three fimes with
portions of 150 mi ethy! acetate. The combined organic layers were washed with
water, dried over MgSG4 and then the solvent was evaporated in vacuo to obtain 13.9
g of crude 8-Benzyloxy-3-oxo-hexanoic acid ethyl ester as a yellow oil.. This material
was used in the next step without purification.

C15H2004 (264.32), Ri{n-heptane : ethyl acetate = 4:1) = 0.23.
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10 5-Chloromethyl-2-cycloheptyl-4-methoxymethyi-oxazole N Cl 0-~ O
According to the method described for

- gmgthyl-z-cyciohexyl-4-methoxymethyl- oxazole, _
: W%—%’E:?g{gomethyl-2-cyc|oheptyl-4-methoxymethyl-oxazole Wa}s)%%%ﬁ?g() 009303

from 2-Cycioheptyl-4-methyl-oxazol&¥8-carboxylic acid ethyl ester
(derived from 15 commercially available cycloheptanecarboxylic acid and
Ethyl 2-chloroacetoacetate according to the method described for

e EBORINS (R A LT G20 (1) WO 20071039177
PCT/EP2006/004303 122 C is/trans-5-Chioromé&thyl-4-meth

PNy Oxyriethy 264 nife methy|m:ohexy|)-&WmE
o Aceording to the method described for™ o o

5;-Chloromethyl-2-cyc|ohexyl-4-methoxymethyl-§é<azole, a mixture of cis
and trans 5-Chloromethyl-4-methoxymethyl-2-(4 Toa

stirrddfUQIRRS I CYciPhex i nes MBS RBIBNEA&Moic acid ethyl ester in 50 mi
__cis/trans-4-Methyl-2-(4- trifluoromethyl-cyclohexyl)-oxazole-5-carboxylic
dichieRmaHiARa e REMed ﬁ&ﬁ%&%ﬁ%m{\%w&oﬂ?ﬁwﬁa The reaction mixture

was4trriararethyk exelohe xapecamoryiaacidh andrigtivhdtes. The reaction
chloroacetoacetate accor in%ttot e method descr

. jg‘ed for
X RRAIR NS LR S BIRSS B Dhssign o 150
dichGi@HaiReHe3NeR ¢3iihind) MGlakl)apd2. ivébtMaghed with water, dried over

Mgs%@ﬁ%ﬁl%ﬁ%@?ﬁ%Eﬁ\}%g\?f%%’%%%%é%' metvDemarpdifing 85 b Sue -
Benzyloxy-2-chloro-3-oxo-hexancic acid ethyl ester as a yellow oil.
C15H19CI04 (288.77), Rf{n-heptane : ethyl acetate = 8:1) = 0.16.

[4-(3-Benzyloxy-propyl}-2-(6-trifiuoromethyi-pyridin-3-yl}-thiazol-5-yil-methanol

According to the method described for {4-Methyl-2-(1-methyl-cyciohexyl)-oxazol-5-yij-
methanol, [4-(3-Benzyloxy-propyi}-2-(6-triflucromethyi-pyridin-3-yi)-thiazol-5-yl}-
methano! was obtained from 6-Trifiuoromethyl-thionicotinamide (derived from 6-
{Trifluormethylinicotinamide according to the method described for and
Cyclohexanecarbothioic acid amide) and 6-Benzyloxy-2-chloro-3-oxo-hexanoic acid
sthy! ester,

C20H19F3N2028S (408.45), MS(ESI): 409.2 (M+H").



O 6BU, THE ~J O O O LiAIH4 N Z OOH MsCI N~CI 0 cr-1- 0 WO
2007/039177 PCT/EP2006/009303 123
wo o¥siex-1-enyl-4-morpholin-4-ylmethyl-oxazole-5-carboxyligasiol &§es

ester OBrCODNN BrNOHiIO O0OBU,THF[::r00 1.25¢

2-(1-Bromo-cyclohexyl)-4-bromometh{Roxazole-5-carboxylic acid ethyl

ester was dissolved in 15 ml tetrahydrofuran. 1.38 ml morpholine and 0.5

ml DBU were 5 added and the reaction mixture stirred at 65C for three

r  SOby/ ] d il 2 ing crude

SHC%Q%F Wa%%%%?i%%%%xﬁ\%ﬁ gék p?ﬁégg&%lgt%. prti!g;lclilétt)%?j%ilisate was

dissolved in ethyl acetate and washed with saturated NaHCO3 and 2N

NaOH solution the-efganic layer was dried over MgSO4. The solvent was

removed in vacyo to obtain 580 mg

2-Cyclohex-}-efyl-4-morpholin-4-ylmethyl 10 oxazole-5-carboxylic acid

: ! il. " €17H24N204 (320.39), MS(ESI): 321.2 (M+H+).

I-4§norphcﬂih-4-ylmethyl-oxazole-5-carboxylic acid ethyl ester
0 CND ~) H2/Pd O INN O p b-- 0 15 580 mg
-Cyclohex-I-enyl-4-morpholin-4-ylmethyl-oxazole-5-carboxylic acid ethyl
AccEehippwe iainsalveddbstatBlmetBanalo kB g PRl atistiyPR-Chanesia) -

0,
cyclcg%mg@%)\-/\é?cgezale and 5-Chioromethy!-2-(4 4-difluoro-cyclohexyl)-4-methoxymethyl-

5  thiazole , 5-Chloromethyi-2-(2-cyclohexyl-vinyl)-4-methoxymethyl-thiazole was
obtained from 2-Chioro-4-methoxy-3-oxo-butyric acid methyl ester and 3-cyclohexyi-
acrylic acid.

C14H20CINOS (285.84), MS(ESI): 286.1 (M+H+).

10 [4-Methyi-2-( trans-1 4-trifluoromethyl-cyciohexyl)-thiazol-5-yl}-methanal

| 0 :
K\E)\Nﬁa KOBu O/kLNH2 P285 NHz
FW F ot F o
F
F F>;‘: FZF
o o] o N
& LiAlH4 s
- . S o OH
F7 Fol
F F
trans-1,4-Trifluoromethyl-cyclohexanecarboxylic acid amide
O
!
NH, KOtBu NH,
F Fo .
F.'
F Fi

14.0 g 4-Triflucromeathyl-cyclohexanecarboxylic acid amide {mixture of cis and trans,
15 obtained from commercially available 4-(trifluormethyi)cyclohexylcarboxylic acid
according to the method described for 1-Methyi-cycichexanecarboxyiic acid amide )
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added and the reaction mixture was stirred under an atmosphere of
hydrogen for one hour. The catalysator was filtered off through a pad of
Wgeﬂg&&%q,ﬂltrate was eyaporated in vacua to obtain 570 MG Cr/EP2006/009303
-Cyclohexyl-4-morpholin-4-ylmethyl-oxazole-5- 20 carboxylic acid ethyl
ester as an oil. C17H26N204 (322.4138VIS(ESI): 323.3 (M+H+), WO
2007/039177 PCT/EP2006/009303 124 4-(5-C h loromethyl-2-cy
clohexyl-oxazol-4-ylmethyl)-morph of i n e COD According to the method

ibed.for 5-Chl -4- |-2-(1- | - |
was S SR A o TR TS SR 6 e
addeshiaing (b Hless RIT yelbHesdghupmanshed abayiiathPesies ledsioniBiyay e
irrad?a‘{igneatp%eét%r ﬁ@}%ﬁ%@%@ BRghdMrleTHe 2 2BRAK M hellbivent

5-Chloromethyl-2-cyclohexyl-oxazo -4-ylmetha/l)-diethyl-amine I'N J N-~
evapsrated i aRnHE 25 e asigddissabeprsr 100 m! ethyl acetate and 100 ml

wateg.'glg @G@%@H@W&@ﬁm réel Yihﬁ‘i@éTWiin}ﬁBﬁW and m! ethyi
- orome -4-me -Z-(1-me -CYclohexvl)-oxazole
ace RS SRR SRR R BT RS MER e qiient wes

rem®Riainedfsan:d dbtain 12.68 g trans-1,4-Trifluoromethyl-cyclohexanecarboxylic
.. (1-Bromo-cyclphexyl)-4-bromomethyl-oxazole-5-carboxylic acid ethyl ester
acid YOG EmA&RIRG, C15H25CING (284.83), MS(ESI): 285.2 (M+H+).
=C8BOREIBY BIotISsYarheSiEadrotlhg (diptotess F: 20 4-Methyl-2-(
trans-1,4-trifluoromethyi-cyclohexyl)-thiazole-5-carbaidehyde WO

2007/039177 PCT/EP2006/009303 125 N Mn02
[4-Methyl-2-(trans-1 4-trifluoromethyl-cyciohexyh)-thiazol-5-yl-methanol

e
ol

F

E
F
According to the method described for [4-Methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yi}-
methanol, [4-Methyl-2-( trans-1 4-trifluoromethyl-cyclohexyl)-thiazoi-5-yl}-methano! was
obtained from trans-1 4-Triflucromethyi-cyclohexanecarbothioic acid amide (derived
from trans-1,4-Triflucromethyi-cyclohexanecarboxylic acid amide according to the
method described for Cyclohexanecarbothioic acid amide) and Ethyl 2-

chloroaceioacetate.
C12H16F3NOS (278.33), MS(ESI): 280.1 (Mi+H™).

j4-Methyl-2-(4-trifluoromethyl-cyciohexyl)-oxazol-5-yi}l-methanol

N’t%\\
o
Fal
>
F

According to the method described for [4-methyl-2-(1-methyl-cyclohexyl}-oxazol-5-yi]-
methanol, [4-methyl-2-(4-trifluoromethyi-cyclohexyl}-oxazol-5-yl}-methanot was



~fI\N S OH ~5’\O F'F F>,,.. F 1.0 g [4-Methyl-2-(
trans-1,4-trifluoromethyl-cyciohexyl)-thiazol-5-yll-methanol were dissolved
j ichloromethane. 4.29 g manganese (IV)dioxide wer ﬂgﬂ
“iﬁgogg@é tlrfg; mixture heated under reflux for four hours. The%t(?go'e'dﬁ&%qos
reaction mixture 5 was filtered throudh & Celite pad, The filtrate was
evaporated to obtain 600 mg 4- Methyl-2-(
trans-1,4-trifluoromethyi-cyciohexyl)-thiazole-5-carbaldehyde as a yellow

ool AR B SR B S MR Rk >

chloidaSe@&:&#dd F F 10 F F In an argon flushed flask were placed 107 mg
ﬁﬁw' I f gl dded. After ten minutes 20 ml
¢l iethyletgg]r(vzx%gérﬁgid%?%élﬂm%rﬁ%frgr)naide were added. When the
reaction started the brown colour of the iodine vanished. Then 680 mg of
5 Buii@ﬁ@ﬂbgmmﬁ%@%&ﬁﬂgﬁ?ﬁ reastigmtemperature raised to 35C. 15
When the reaction temperature decreased to room temperature it was
stirred for additional thirty minutes. Then 600 mg 4-Methyl-2-(
5-CRignsriettyifineiametyl-cysiobexylithiaortezblearbaldehyde, dissolved in
10 ml diethylether, were added and stirged at room temperature for fifteen
minutes. The‘reaction mixture was then cooled’ in an ice bath and
quengh&d by-addition @20 ml watey. Theymixtare was extracted 20 three
timesliwi rtions of 50 ml &thyl tate,, combined organic layers
%J\ dfied Gver MgSO04. The solvent was evaBorated in vacuo to obtain
L A0 g 1-[4-Methyl- 2-(
trans-1,4-trifluorgmethyl-cyclohexyl)-thiazol-5-yl)-2-phenyl-ethanol as a
yellow oil. CLIH22F3NOS (369.45), MS(ESJ): 370.2 (M+H+),
Rf(n-heptane:eth§| acetate = 2.1) _ 0.18. ©

N o ‘ ¢
Ethanol, NaH f’%« HalPd ’;\J%-—.(
==t o
0
iAIH4 / o MsC!
~ g\i/\x—_/ \H
o

)
"i'\%q
o
10 2-(1-Bromo-cycliohexyl)-4-bromomethyl-oxazole-5-carboxylic acid ethyl ester
Br (

( NBS Br N O

N O

g ‘ZH
dko o © 0

To a refluxing mixture of 5.0 g 2-Cycichexyi-4-methyl-oxazole-5-carboxylic acid ethyl
ester (derived from commercially available cyciohexanecarboxamide and Ethyl 2-

chloroacetoacetate according to the method described for 5-Chioromethyi-4-methyi-2-
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25 WO 2007/039177 PCT/EP2006/009303 126
1-[4-Methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-2-pyridin-2
w5t~ N- N- ~\N IN's EtMgBr i >,6 O FS ON F'F F~ 4 g-mkebddiddozos
solution of ethylmagnesiumbromide was added to a solution of 0.43 m|
2-picoiine in 40 ml dibutylether.The ret¥ion mixture was stirred at 1400C
for forty 5 minutes. Then an argon current was bubbled through the
reaction mixture for ten minutes. The mixture was cooled to 70C . 1.0 g

(1-m Fﬁ@ﬁ%}%}iﬁ@ﬁ%&@?—%ﬁiﬁf@}‘Q\rq%@m}’lre@é(éﬁlb%y&'ém%@Wér@%@@é@ﬁwﬂ%nwise

in 50 ml tetrahydrofuran, were added and stirred at room

a MixtpOfRite HNRIAIATHAERIMAR AR Bi%tard RRRIHSrEFEH RIGRIRRITIe).

The RARIRGHRIaRINESwERRIHgasofaR ot aikd aceiater T essewiaadtion
10 organic layers were dried over M3?04. The solvent \{va .eve%)orated iﬂwe
st

mixtyee WEsTHiE RERMF G RRIIRIBAMa TBIP NASIRPERIFNRA thaastert

resulliis pianRietdsasetatel-byithiomalodtrtthohtaisifi0gaigvith the eluent n-
1-[4-Methyl-2-(trans-L4-trifluqrgmethyl-cyclghexyl)- )

hepigoTe) o3 ayﬁd'i"néélill-—ebfgac:ilgfjfs}%@ge%g’\}r? &|2&1ﬁ’&TEéﬂ§%@mM

bron{8rGt)-dASEEBHE-87haxNe Haill Ri(p-ksigarasathyiacetate = 1.1) 15 =

C1 N SRR RIS, P QRS S S i S ey et

acetglpetidindoF€8®D Fi F'I N F According to the method described for
1-[4-Methyl-2-( trans- 14-trifluoromethyl- 20
cyclohexyl)-thiazol-5-yl]-2-phenyl-ethanol,
2-(4-Féyoro-phenyl)-1-[4-methyl-2-(6-' % §
trifluorometh -pyridin-3-y|)-thiazol-5-ylpethar?1 was obtained from ©

4-Methyl-2-(6- triflugromethyl-pyridin-3-y})-thigzole-5garbaldehyde
®lderifedro ?4-M%‘ﬁ?ﬂﬁb-i§-f o) N

N
eth-pyridin-3-yl)-thia ol-5- Ié\ nol accordin f
[ j 0

2-Cyclohexyl-4-ethoxymethyl-oxazole-5-carboxylic acid ethyl ester

1.25 g 2-(1-Bromo-cycichexyl)-4-bromomethyl-oxazole-5-carboxylic acid ethyl ester
was dissolved in 45 mi ethanol. 176 mg sodium hydride were added and the reaction
mixture stirred at 65°C for one hour. The cooled reaction mixiure was neutralized by
the addition of acetic acid {pH ~ 8). 50 mg palladium on charcoal (10%) were added
and the reaction mixture was stirred under an atmosphere of hydrogen for one hour.
The catalysator was filtered off through a pad of celite, the filtrate was evaporated in
vacuo and the resulting crude material was purified by reversed phase HPLC to obtain
370 mg 2-Cyclohaxyl-4-sthoxymethyl-oxazole-5-carboxylic acid ethyl ester as an oil.
C15H23N04 (281.35), MS(ES!): 282.2 (M+H+).



10

for 4-Methyl-2-(
trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-5-carbaldehyde) and 4- 25
whugrbgagzymagnesiumbromide. C18H14F4N20S (382.38), MR(EShachdds4s
(M+H+). WO 2007/0391..77 PCT/EP2006/009303 127
1-[4-Methyl-2-(6-trifluoromethyl-pyridih®3-yl)-thiazol-5-yl}-propan-1-ol N F
N &lI~, OH F F According to the method described for 1-[4-Methyl-2-(
trans-1 4-trifluoromethyl 5 cyciohexyl)-thiazol-5-y!}-2-phenyl-ethanol,
s-Cro 82y GaHuprararBy RUHEiR:SxsBofbiazol&-yil-propan-+ol was
obtained from 4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-
thiazole-R-carbaldehyde (derived from
[4-Methyl,2-(6-trifluoromethyl-pyridin-3-y!)- thiazol-5-y!}-methanol
according to the method described for 4-Methyl-2-( trans-1,4-
trifluorornethyl-cyciohexyl)-thiazole-5-carbaldehyde) and

~| F According to the method described for

-methyl-2-(trans-1,4-trifiuoromethyl 15

tyciohexyl)-thiazol-5-yi]-2-phenyl-ethanot,
1-[4-methyl-2-(trans-1,4-trifluoromethyl-
cyclohexyl)-thiazol-5-y!]-propan-1-o! was obtained from

Ao RGO PH (P AR e LDERE LD -T2 LRty e

cyciamskethylmagiee SuThhsamiethy (LA IENEINAS(ROXYBR HMISEESANIS08:s
M+H). 20 . ,

oot (i R Y AR N RS R Aot ester

C13BRDEING2 £57.76) MS(ESH): 258.2 (M+H+).

5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazole

Br O/ O/
Br N O NaOMe, MeOH \ H2/Pd \
l%“( eone ey P — NP
| ° © \ o o O O)\O O
o/ o/

LiAiH4 0 MsCl
N[;C;\ H NP
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WO 2007/039177 PCT/EP2006/009303 128 According to the method
described for 1-[4-methyl-2-(trans-1,4-trifluoromethyl-
W%y Gehes J)I-thIazoll-5-y|]-2-phenyI-et.hanoI,‘ PCT/EP2006/009303
-T4-met yl-2-(4-trifluoromethyl-cyciohexyi)- oxazol-5-yl]-propan-1-o! was
obtained from 4-methyl-2-(4-trifluoroh&thyl-cyclohexyl)-
oxazole-5-carbaldehyde (derived from
[4-methyl-2-(4-trifluoromethyl-cyclohexyl) 5 oxazol-5-y!]-methanol
- I o P&frﬁ& iR&d Jgdsm %\ﬂ U BBRr fridthyt ester

2-Cy q (}L]Jo%rgonfl%éﬁ] b%c‘;%%me y)-fﬁ%zole- -carba%de )%e) and Y
ethylmgagnesiumbromide. C14H20F3NO02 (291.32), MS(ESI): 292.2
(M+H+)Builging block synthesis according to process G: 10

<| \

B-trif i arsielsd byridinigy)-thiazdl-5-yl-ethanol FF |

Siie, TBAF IIF S\O S~\OH_F E EE To an ice cooled solution

Aca
w 20g 4-Methyl-2-(6-trifluoro I-pyr@din-3-§3l)-thiazole-5-
arbaldehyde (derived from
[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi) 15 methanol
14.7 aredytiaptociny cidtheg idesedburreinyivmsangie-$-carboxylic acid ethyl ester
werd? %%bﬂvéérml:%q’)ﬁ?méé&h%}ﬁ%'?%%' ‘Digrgiemapphaidovdel andi A3 the

triluorme trimethylsilane in ml tetrahydrofuran were added 100

reactiqg tewdBIRAEFRAGH BRTuBHRNeTheWe dB ROMBLURR HiiRs SRREH @D RPIdIed

by alRITRRIBIYERY iy Frndes ThaanRk@ MmN Retoveten added ankiissidue
mixture stirred at room temperature for thirty ml,nua%gé The mlxturwas 2

was GRRANER (2B LS DI RGO S G P LD e SR e

overVBTxlayRr shaveresdincayerdd g&itdvethe selvent ias resiparated purified by
to obtain 1. 2.2-

oo BB Dt S R ) s R S SN ey e ezote-5-

carbasydisaliit IBAPMSFBRI2ESABR.26), MS(ESI): 343.1 (M+H+). 25 2,2,2-T

c1 3&%8)3-%ﬁée%;ﬁo@fé@5ézzé4z_%ifdwrﬁ@},eﬁay{h@e{gmﬁéyhémL%Q!éﬁayg-%; 1) =

C.14 .

2-Cyclohexyl-4-methoxymethyi-oxazole-5-carboxylic acid methy! ester

5.30 g 2-Cyclohex-1-enyl-4-methoxymethyl-oxazole-5-carboxylic acid methyl ester
were dissolved in 40 mi methanol. 500 mg palladium on charcoal (10%) were added
and the reaction mixture was stirred under an atmosphere of hydrogen overnight. The
catalysator was filtered off through a pad of celite, the filtrate was evaporated in vacuo
to obtain 4.70 g 2-Cyclohexyl-4-methoxymethyi-oxazole-5-carboxylic acid methyl ester
as an oil.

C13H19NO4 (253.30), MS(ESI): 254.3 (M+H+).



CF3SiMe, TBAF SO ~ S OH F~ F WO 2007/0391.77
PCT/EP2006/009303 129 According to the method described for
wé oy dgiifuoro-1-[4-methyl-2-(6-trifluoromethyl- PCT/EP2006/009303
pyridin-3-yl)-thiazol-5-yl]-ethanol, 2,2,2-Triffuoro-1-(trans-I,4-methyl-2-(4-
trifluoromethyl-cyclohexyl)-thiazol-5-3#lethanol was obtained from
4-Methyl-2-( trans- 1,
4-trifluoromethyl-cyclohexyl)-thiazole-5-carbaldehyde and 5
(trifluormethyl)trimethylsilane. C13H15F6NOS (347.33), MS(ESI): 348.1
(M+H+). 2,2-Difluoro-I -[4-methyl-2-(6-trifluoromethyl-pyrid in-3-yl)-th
5-Chigromstiyiscaiahexyl-E=methoymethyexaze§0 SOFNinF\ FF FF
10 To a sg@lution of 5.0 g
4-Methyl2-(6-trifluoromethyl-pyridin-3-yl)-thiazole-5- carbaidehyde

(derived from [4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi)-
methanol according to the method described for 4-Methyl-2-(
trans;4<(ifluorgdhethyl- cyclohexyi)-thiazole-5-carbaldehyde) and 4.33 g

3-bromo-3;3-gi#fuorpropene in 25 ml dimethylformamide. 2.11 g Indium
vepe’ added and the resulting suspension was 15 stirred in an ultrasonic

h for three hours. Then 20 ml 1 N HCL were added and the mixture
stirred at room temperature for thirty minutes. The mixture was extracted

three times with portions of 50 ml ethyl acetate. The combij organjc
Accorfiarsta e a}?éaowe%%@éi?ﬁﬂ%@%@é@ﬁﬁ@?&%ﬁ@%&
5  cycidHisBselang ke FduRiwamptiiicticimicheeysedrmbtmeytfiibyteoabraile was
4.67 g 2,2-Difluarq-I-[4-methyl-2-(6-trifluorom I : .
oot oA A e AL RN SE e Bople 2g et ster
C12B18CIREaN2CS/@53 30 SMSIESD (851 (Wita+eptane | ethyl acetate = 1:1} =
0.66 .

P

10 5-Chloromethyi-2-cycloheptyl-4-methoxymethyl-oxazole
/
O

R Cl
C N
o

According to the method described for 5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-
oxazole, 5-Chicromethyl-2-cycicheptyl-4-methoxymethyl-oxazole was obtained from
2-Cycioheptyl-4-methyl-oxazoie-5-carboxylic acid ethy! ester (derived from

15  commercially available cycloheptanecarboxylic acid and Ethyl Z-chloroacetoacetate
according to the method described for 5-Chioromethyl-4-methyl-2-(1-methyl-
cyciohexyl}-oxazole).
C13H20CINQO2 (257.76), MS(ESI): 258.2 (M+H+).



2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-buta
n-l-ol FF/NFF SH2/PdO FISO NFFFFN FWO 2007/039177
PCT/EP2006/009303 130 500 mg
W?,%Bﬁﬁ%gg-|-[4-methy|-2-(6-trif|uoromethyi-pyridin-3-y|)-thia%%TfE?iﬂQQ’S?? .
en- 1-01 were dissolved in 50 ml ethylzitetate. 50 mg palladium (5% on
charcoal) were added and the reaction mixture stirred at room
temperature under a hydrogen atmosphere. After three hours the catalyst

. _was fi f the filtrate evapor in 5 vacuo to, obtain 490
Cio S S 2 R B e SN o) e oazole
thiazol-5-yi]-butan-1-ol as a white solid, C14H13F5N20S (352.33),
MS(ESI): 353.1¢{M+H+). Building block synthesis according to process H:
10 4-Bromomethy-2-chloro-benzonitrile Br 11 INI CI CuCN CI NBS, AIBN (
I-benzonitrile N Br Il CI CuCN Cl 15 25.0 g
nd 21.8 g copper (1) cyanide were dissolved in

According to the method described for 5-Chioromethyl-2-cyclohexyl-4-methoxymethyi-
oxazole, a mixture of cis and trans 5-Chioromethyl-4-methoxymethyl-2-(4-

5 f{rifluoromethyi-cyciohexyi)-oxazoie was obtained from cisftrans-4-Methyl-2-(4-
trifluoromethyi-cyclohexyl)-oxazoie-5-carboxylic acid ethy! ester (derived from
commercially available 4-Trifluoromethyi-cyciohexanecarboxylic acid and Ethyi 2-
chioroacetoaceiate according to the method described for 5-Chioromethyl-4-methyl-2-
(1-methyl-cyclohexyl}-oxazole).

10 C13H17CIFINO2Z (311.73), MS(ESH): 312.1 (M+H+).

4-(5-Chioromethyl-2-cycliohexyi-oxazol-4-yimethyimorpholine

. e C ®
Br N’?&_\g [Nj [N] ( H2/Pd N (

o 4 DBU, THF 6/\0 \ d\o S

- MsCt
LiAIH4 N O
’ N " k}}’%\/(}l
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150 ml saturated NH4CI solution. The precipitates were filtered off and the
filtrate dried over MgSO4 and then reduced in vacuo to obtain 17.3 g
W%%Plj %;)4 methyl 20 benzonitrile. This material was used %906“;093”3
purification in the next step. C8H6CIN (151.60). WO 2007/039177
PCT/EP2006/009303 131 4-B romd@&thyl-2-ch ioro-benzo nitrile Cl Cl
NBS, AIBN Br 17.3 g 2-Chioro-4-methyl-benzonitrilewere dissolved in 50
mi tetrachloromethane and heated to reflux. A mixture of 24.3 g
romosuce |m| 7 [

20y RN FE I Sir e S e B i et
heated under reflux for additional thf@ urs. The cooled reaction mixture
was then filtered thr cellte pa 'ii filtrate was washed with 100 ml
saturat d NaHCO3 solut on, dried oV Mg 4 and the solvent was

cua. Th resulting residue wa dlssolved in 200 m|
&n and cooled.ir cooled in an ice to 10 OC. 88.0 ml Diethyl
. re ad@%cj, fallowed by the n of 117.0 ml N,N-
isopropylethylamin. The cg o grbatfvas removed and the reaction

ixture stirred at room tempe re for four hours. The reaction mixture
was poured in 400 ml 50% NaHCO3 solution and extracted with 400 ml

1.25diethl Bhemdrhpotrharid) tdyziomaenstyyheredand washwd inacbeth ester

was ?JQ (@oli\lv%lﬁ. O350/t and s0Pm! yaser.apdiaaihe ddathoyeliNeeQere

he Solvent was removed in vacuo. The resulting residue was purified on

addetlicangshwitaasiion meiKtchelitaseeb iy letdfeee Po4rto btfR8™ Was
rem&mmf?mgm gn@‘!ﬁé"r@&ﬂﬁﬁ@'ﬁﬂ%@%@#ﬂi DR GN ¢ 384%ed phase

eptane : ethyl acetate = 4:1) =

HPL@MTéIﬁ V‘E{U‘r’fﬁﬁ#@ wasiRiatRe rii‘ gﬁhmace\tgfg BRANVGFBSsOY FosRityated
NaHCCSHERZQ06/0898080iution the organic layer was dried over MgS04. The solvent

was removed in vacuo to obtain 580 mg 2-Cyciohex-1-enyl-4-morpholin-4-yimethyi-

oxazole-5-carboxylic acid ethyl ester as an oil.
C17H24N204 (320.39), MS(ESI): 321.2 (M+iH+).

2-Cyclohexyl-4-morpholin-4-yimethyl-oxazole-5-carboxylic acid ethyi ester

@ @
( H2/Pd | (

WP i
ol oy

580 mg 2-Cyclohex-1-enyl-4-morpholin-4-yimethyl-oxazole-5-carboxylic acid ethyl
ester were dissolved in 15 mi methanol. 50 mg paliadium on charcoal (10%) were

added and the reaction mixfure was stirred under an atmosphere of hydrogen for ong
hour. The catalysator was filtered off through a pad of celite, the filtrate was
evaporated in vacuo to obtain 570 mg 2-Cyclohexyl-4-morpholin-4-yimethyl-oxazole-5-
carboxylic acid ethy! ester as an oil.

C17H26N204 (322.41), MS(ESI): 323.3 (M+H~+),
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132 4.0 g 8-Bromo-5-methyl-quinoline and 1.69 g copper (I) cyanide were
dissolved in 16 ml dimethylformamide and stirred at 200C for thirty
W@g‘]}gtﬁgl{nder microwave irradiation. The cooled reactlon éﬁ%{m%
poured’in 50 ml 2N HCL and extracted with 100 ml ethyl acetate
organic layer was washed with 50 mi24 HCI and 30 ml 5 brine and then
dried over MgSO4. The solvent was removed in vacuo. The resulting
residue was purified on silica gel with the eluent n-heptane ethyl acetate =
2:1 to obtain 3.0 g 8-Methyl-quinoline-5-carbonitrile. C11H8N2 (168.20),
Rf(n-heptane : ethyl acetate = 4:1) = 0.20. 10
4-(5-&Rrooroatehy-opdiudlngdscsanedditvimadiiD-Brombedirding to the method
described for 4-Bromomethyl-2-chloro-benzonitrile, 8-
Bromoniethyl-quinoline-5-carbonitrile was obtained from '
8- -quinoline-5- carbonitrile. 15 C11H7BrN2 (247,10), Rf(n-heptane :
ethyl asetate = 4:1) = 0.24_ 4-Bromomethyl-naphthalene-1 -carbonitrile N
Il ﬁ ccording to the method described for
4-Brp thyl-2-chloro-benzonitrile, 4 20
m@methyl-naphthalene-1-carbonitrile was obtained from commercially
ailable 1- cyano-4-metylnaphthalene. C12H8BrN (246.11),
Rf(n-heptane : ethyl acetate = 4:1) = 0.38. WO 2007/039177
Acch@iniEP2066ra0eRD detsabedioniolkidrpirethifvb matinths-(bereid -

cycioth ?y‘\)l Eyézole 4-(5-Chloromethyl-2-cyclohexyl-oxazol-4-yimethyl)-morpholine
was obtained from 2-Cyciohexyl-4-morpholin-4-yimethyl-oxazoie-5-carboxylic acid
ethyl ester.

C15H23CIN202 (298.82), MS(ES)): 288.2 (M+H+).

(5-Chloromethyl-2-cyclohexyl-oxazol-4-yimethyl)-diethyl-amine

[ é

“

N Cl

N

0

According to the method described for 4-(5-Chloromethyl-2-cyclohexyl-oxazol-4-
yimethyl)-morpholine and 5-Chioromethyl-4-methyl-2-(1-methyl-cyclohexyl)-oxazole,
{5-Chloromethyl-2-cyclohexyl-oxazol-4-yimethyl)-diethyl-amine was obtained from 2-
(1-Bromo-cyciohexyl)-4-bromomethyl-oxazole-5-carboxylic acid ethyl ester and

diethylamine.
C15H25CIN2O (284.83), MS(ESI): 285.2 (M+H+).

Building block synthesis according to process F:

4-Methyl-2-( trans-1,4-trifluoromethyi-cyclohexyl)-thiazole-5-carbaidehyde
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Br According to the method described for
4-Bromomethyi-2-chloro-benzonitrile, 4-
wBremamethyl-2-trifluoromethyl-benzonitrile was obtained fre@y/epzo06/009303
commercially available 5 4-methyl- 2 trifluoromethyl)-benzonitrile.
C9H5BrF3N (264.05), Rf(n- heptane hyl acetate = 4:1) = 0.25. 2-B rom
0-4-bromomethy |-benzonitrile N Br Br 10 According to the method
described for 4-Bromomethyl-2-chloro-benzonitrile, 2-Bromo-
4-bromomethyl-benzonitrile was obtained from commercially available
2-Bromesd- methyl-benzonitrile. C8H5Br2N (274,94), Rf(n-heptane : ethyl
) = 0.30°215 6-Bromonpet -chloro-nicotinonitrie N \ ClI N
0 20071039177 PCTIEF2006/00930% 134 According to the method
F>1 described for 4-Bromomeétl loro-benzonitrile, 6-
¥ Bromomethyl-2-chloro- nlco{nonltrlle was obtained from commercially

o R S R S ar v
disstigeftlior8beanzdishileoRethBieAdcdPding a0 apaere tiyitdeddabuer fopdded and
the rés%fﬁﬁﬁﬁ‘;&{!}é’é Rl QrheaZRtitlo Arour hours. The cooled reac*non mixture

Bromomethyl-2-fluoro-benzonitrile was obtained from commerC|a6y
was figradmghcdeelite pad. The filirate was evaporated to obtain 600 mg 4-

Methyl-2-( trans-1 4-trifluoromethyl-cyclohexyl)-thiazole-5-carbaldehyde as a yeliow oil.
C12H14F3NQOS (277.31), MS(ESH): 278.1{M+H+).

1-[4-Methyl-2-( trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yll-2-phenyl-ethanol

)é’\ ©\r“"*’3’ s\} \ \h/
o
<SR

T
F

in an argon fiushed flask were placed 107 mg magnesium. A smaill crystal of iodine

were added. After fen minutes 20 mi diethylether were added. 0.1 mi benzyl bromide
were added. When the reaction started the brown colour of the iodine vanished. Then
880 mg of benzyl bromide were added. The reaction temperature raised to 35 °C.
When the reaction temperature decreased to room temperature it was stirred for
additional thirty minutes. Then 600 mg 4-Methyl-2-( trans-1,4-trifluocromethyi-
cyclohexyl)-thiazole-5-carbaldehyde, dissolved in 10 mi diethylether, were added and
stirred at room temperature for fifteen minutes. The reaction mixture was then coocled
in an ice bath and guenched by addition of 20 mi water. The mixture was extracted
three times with portions of 50 mi ethy! acetate. The combined organic layers were
dried over MgS04. The solvent was evaporated in vacuo to obtain 1.10 g 1-[4-Methyl-
2-( trans-1 4-trifluoromethyi-cyclohexyl)-thiazol-5-yl}-2-phenyl-ethanol as a yellow oil,
C19H22F3NOS (369.45), MS(ESH): 370.2 (M+H+), Rf(n-heptane:ethy! acetate = 2.1) =
0.18.
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10 4-methyl-benzonitrile. CBH5BrFN (214.04), Rf(n-heptane : ethyl
acetate = 4:1) = 0.25. WO 2007/039177 PCT/EP2006/009303 135

wBuilgingdlack synthesis according to process K: POT/EP2006/009303
[5-Hydroxymethyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-4-yl]-(4-
trifluoromethyl-piperidin-1-yl)-methari@®e HiN Bro 0 y/~O\OH S O O~.
N NaOH NI S F-..~ EthanolF~F FFFFF FFOLD& HNFNFF
DMF ~,... NDEA HOB FFOBT EDACFCHOF F FF\ NaBHa ~i'

1-(4-Fiei\1-2 AR P 4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-2-pyridin-2-yl-sthanol
{ &?tra%s-1(,4-ﬁi:rlfluoromethy|-cyc oheyxyl)-thxigz)oIe-4-carb¥)>}<ylig 3:'glcid me¥hyl

ester Br- S Nes
";{_\\ (;‘;i\ . EtMgBr MY W
OXS \O e O’J\S oH
Fa Fol
> >
F

4.3 mi of a 1M soiution of ethylmagnesiumbromide was added to a solution of 0.43 mi
2-picoline in 40 mi dibutylether. The rection mixture was stirred at 140°C for forty
minutes. Then an argon current was bubbled through the reaction mixture for ten
minutes. The mixture was cooled to 70°C . 1.0 g 4-Methyl-2-( trans-1 4-trifluoromethyl-
cyclohexyl)-thiazole-5-carbaldehyde, dissolved in 50 mil tetrahydrofuran, were added
and stirred at room temperature for thirty minutes. The reaction mixture was pored on
ice and exiracted three times with portions of 80 mi ethyl acetate. The combined
organic layers were dried over MgS04. The solvent was evaporated in vacuo. The
resulting residue was purified on silica gel with the eluent n-heptane:ethyl acetate =
401 => 1:10 to obtain 580 mg 1-[4-Methyi-2-(frans-1 4-trifluoromethyi-cyciohexyl)-
thiazol-5-yl}-2-pyridin-2-yl-ethanol as a yellow oil.

C18HZ1F3N20S (370.44), MS(ESID): 371.2 (M+H+), Rf(n-heptane:ethyi acetate = 1.1)
= (0.06.

2-(4-Fluorc-phenyl)-1-[4-methyl-2-(8-trifluocromethyl-pyridin-3-yi}-thiazol-5-yl}-ethanol

.
F7l
According fo the method described for 1-[4-Methyl-2-( trans-1 4-trifluoromethyi-
cyclohexyl)-thiazol-5-vi}-2-phenyi-ethanol, 2-(4-Fluoro-phenyl)-1-{4-methyi-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol was obtained from 4-Methyl-2-(5-
trifluoromethyl-pyridin-3-yl}-thiazole-5-carbaldehyde (derived from {4-Methyl-Z2-(6-
trifiuoromethyi-pyridin-3-yl}-thiazol-5-yl}-methanol according to the method described
for 4-Methyl-2-( trans-1,4-triftuoromethyi-cyclichexyl)-thiazole-5-carbaldehyde) and 4-
fiuorbenzylmagnesiumbromide.

C18H14F4N20S (382.38), MS(ESH): 383.1 (M+H+).
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HzN O ~s o Ni F Ethanol FF F F F To a solution of 5.2 g of
trans-1,4-trifluoromethyl-cyclohexanecarbothioic acid amide in 10 80 mL

“,8f2<35%9lﬂ|7\;\{as dropwise‘added 3.4 mL of methyl bromopyryyate oI N€aaoz03
resulting mixture was stirred overnight at room temperature, concentrated

under reduced pressure then 100 mi2éf ethyl acetate was added. The
resulting suspension was stirred for 45 minutes at OC and the solid was
filtered, washed with heptane and diisopropyl ether to give 5.7 g of
2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4 15 carboxylic acid
methyl ester as a white solid. C12H14F3NO2S (293.31), MS(ESI): 294

1-[4-Weiyi-R G erPoowosshyizopdim Bpbisregddog]-psepan-1-ol
2-(trans-1,4-Trifluoromethyl-cyclohexyl)-thiazole-4-carboxylic acid 0 0 off
N-~\\ MWF F FFF To asolution of 6.2 g of

-J,4-tifluoromethyl-cyclohexyl)-thiazole-4-carboxylic acid methyl
ster in 70 mE'bf ethanol at 0C was added 32 mL of a 1M agueous 5
=] sOlution of sodium hydroxide. The resulting mixture was stirred for 1 hour
F allowing the temperature to warm up to room temperature. Additional 5
Accottliref & 14 assieedsissitiiet afrspeiumdygraxideanwad adttisitamoktieyi-
ixture,was stirred for 15 minytes at r t r 150 mL..of water.
oyl A e T AR A U et A8 S g in-3-91-
thiazatStatd pitmaqued ustaybraves! dudifiédistiny b utrifio dramesbukphoidin-3-yi)-
asglution of IAGIS peXRIAlImes Wi K28 TRSa 1)
i B e S Tiarea !
thiazahd shinceibanel ansesdinadadod mebssdesyived ferfoiethyl-2-( trans-1,4-
triflo SF RV Ay ekt chobspdidkrigeRiezAnd ethyimagnesiumbromide.

C13H13F3N208 (302.32), MS(ESH): 303.1 {M+H+).

1-{4-Methyl-2-(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-propan-1-of
[\fw
ool
Fol o
-
F

According to the method described for 1-[4-methyi-2-(trans-1 4-trifiuoromethyl-
cyclohexyl)-thiazol-5-yil-2-phenyl-ethanol, 1-[4-methyl-2-(trans-1 4-triflucromethyi-
cyclohexyl)-thiazoi-5-yij-propan-1-ol was obtained from 4-methyl-2-(frans-1,4-
triffluoromethyl-cyciohexyl)-thiazole-5-carbaidehyde and ethylmagnesiumbromide.
C14H20F3NOS (307.38), MS(ESI): 308 (M+H").

1-[4-Methyi-2-(4-trifluoromethyl-cyclohexyl)-oxazol-5-yl]-propan-1-ol
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carboxylic acid as a beige solid. C11H12F3NO2S (279.28), MS(EI): 279

(Mt). 15

2-(trans-1 4-Trif|uoromethyl-cyclohexyl)-thiazol-4-y|I-(4-trif|uoromeétgl- '

W%’r' 39 methanone F OH F O NN FE HN F E HIES ,., )< TR bRy

F F EDAC F FF F To a solution of 172® g of

2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4-carboxylic 20 acid in

700 mL of dichloromethane was added 12.1 g of

4-trifluoromethylpiperidine. h roc{koride, 3 of .
Ao QIR R RAL AT Gror 1Ry ARG Aogiyerometoy
cyciéheityy)aarbesliifridehyteosiietidaeind-i eetivi-bydroifibmnmuetiadatgciohexyl)-

The resultin ixture was stirred.for 7 IS at ro, .
o S G it PR 58 A i el RSt ey
oxaavixtbireanssdenyee Olemvadicarid-oethgteh #3viive diormdmheytianexyl)-

Th i LR i j . iu o e 4
xR O B {1 2 trane 1 4
trifiugreeeterresioheaditaiarpie dumshrieeivimhanp #ilkiagesiinmpromide.

crathemRieg apby om siliesgsl(gragignkfipm heptane 100 to heptane 50/
ethyl acetatz 50)??9?\17322 g) of Sl

2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazole-4- carboxylic acid as a
BuilAi® Rl GLEI AAEENRYSd 4okl MIS(ESD): 415 (M+H!).

2-(trans-1,4-Trifluoromethyl-cyclohexyl)-4(4-trifl

uoromethyl-piperidine-1-carbonyl)- thiazole-5-ca rba Id ehyde
2.2,2-Trifluoro-1-{4-methyl-2-(B-trifluoromethyi-pyridin-3-yi}-thiazol-5-yl}-ethanol

F F
N N
f/\éj CF3SiMe, TBAF i ’QF
= s N

F \N F \N
£ F
F F

To an ice cooled solution of 2.0 g 4-Methyl-2-(8-trifluoromethyl-pyridin-3-yl}-thiazole-5-
carbaidehyde (derived from [4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi}-
methanol according to the mathod described for 4-Methyl-2-( trans-1,4-trifluoromethyl-
cyclohexyl)-thiazole-5-carbaidehyde) and 1.08 mi (triflucrmethyltrimethylsitane in 10
mi tetrahydrofuran were added 100 mg tetrabutylammoniumfluoride. The reaction
mixture was stirred at room temnperature for thirty minutes. Then 20 mi 2K HCL were
added and the mixture stirred at room temperature for thirty minutes. The mixture was
extracted three times with portions of 50 mi ethyl acetate. The combined organic layers
were dried over MgSO4. The solvent was evaporated in vacuo fo obtain 1.5 ¢ 2,2,2-
Trifiuoro-1-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethanol as a solid.
C12HBFEN2CS (342.28), MS(ESI): 343.1 (M+H+).

2.2.2-Trifluoro-1-[trans-1 4-methyl-2-{4-trifluoromethyi-cyciohexyl)-thiazol-5-yi}-ethanol

P
N .
f’\éj\ CF3SiMe, TBAF '\rvr
S < S oK
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10 To a solution of 22 g of

wé tidnselA-trifluoromethyl-cyclohexyl)-thiazole-4-carboxyligcagigimat 303
mL of tetrahydrofuran at -78C was dropwise added 47.8 mL of a 2M
solution of lithium diisopropyl amide ?t@?etrahydrofuran/heptane The
resulting mixture was stirred for 5 minutes at -78C and 11.7 mL of
anhydrous dimethylformamide was added. The resulting mixture was

Accoﬁﬁﬁ@%%éﬁrmma&ﬁa@éa?@éa oo qtnwu@ﬁﬁmsamm 2.Luafseéehethyi-

were added and the temperature was allowed to warm up to room

PyridenipraitirgoT ey ettt nbetufe WHY YO u Y Ao WatBP UM Etracted
triflubidnetiyl-aestaieq e reaiinailarganicvad sotainetadried-duethyl-2-( trans-

nesium sulfate f||te .and concentr der reduced pressure.
1 44%@’5%% ?58 va%’@’hﬁ” cgmﬁﬁ?}%ﬁyg%gto%raphy on silica gel
(trifh{grangitvyd)ironetigedarel 00 to heptane 50/ ethyl acetate 20 50) to give

013%3%%586% a9 ]f lspmerhy) fﬁﬁcﬁﬁixy')"‘-(“-tfiﬂuoromethyl- pipe

ridine-1-carbonyl |azol -5-Carbalde s a white solid.
C1BH20F6N202S (442.43), MS(ESI): 443 (M+H+)

2 2-DaaY) ﬁ%ym&%&?z@(éﬁﬁf&xér&rﬂﬁ%?ﬁﬁ#%f:-')é If%%é%zté' Qhidk: zﬂeﬁﬁl@ ol

25 trifluoromethyl-piperidin-1-yl)-methanone F O'F O N NaBH4 F~.,.

t/\S Fti/ 7 -F'FF HO FFFV¥O 2007/039177 PCT/EP2Q06/009303 138 To
a solutiortioRg g of /Kr/ N7\
2- 4 Ifl rorﬁf’e thyl-cyclohexyl fluoro Oethyl-

To a solution of 5.0 g 4-Methyl-2-(8-trifluoromethyl-pyridin-3-yl)-thiazole-5-
carbaldehyde (derived from [4-Methyl-2-(8-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi}-
methanol according to the method described for 4-Methyl-2-( trans-1,4-trifluoromethyl-

cyclohexyl)-thiazole-5-carbaldehyde) and 4.33 g 3-bromo-3,3-diflucrpropene in 25 mi
dimethyiformamide. 2.11 g Indium were added and the resulting suspension was
stirred in an ulirasonic bath for three hours, Then 20 mi 1N HCL were added and the
mixture stirred at room temperature for thirty minutes. The mixture was extracted three
times with portions of 50 mi ethy! acetate. The combined organic layers were dried
over MgS04. The solvent was evaporated in vacuo. The resulting residue was purified
by reversed phase HPLC to obtain 4.67 g 2,2-Diftuoro-1-[4-methyi-2-(6-friflucromethyl-
pyridin-3-yl)-thiazol-5-yl}-bui-3-en-1-ol as a coiourless lyophilisate.

C14H11FSN20S (350.31), MS(ESI): 351.1 (M+H+).

2,2-Difluoro-1-[4-methyl-2-(8-trifluoromethyl-pyridin-3-yl)-thiazol-5-ylj-butan-1-ol

F F/ .
"%w H2/Pd Nw

% l S 5 f

N F - /IJ

F S

|



piperidine-1-carbonyl)-thiazole-5-carbaldehyde in 90 mL of methanol at

0C was added 427 mg of sodium borohydride. The resulting mixture was
worled,iQr-15 minutes at 0C and ethyl acetate/water were aglded 1€ 009303

reaction mixture was extracted three times 5 with ethyl acetate. The

combined organic extracts were drietB8ver magnesium sulfate, filtered

and concentrated under reduced pressure to give 5 g of

[5-hydroxymethyl-2-

so0 R A S e LR G Pt on
1-of WS EEHSRAMSION KA ) et_’nyl acetate. 50 mg palladium (5% on charcoal) were
adddd é‘iﬁé’!ﬁelrélaEElﬂH%ﬂﬂﬁ@‘é‘r%@o&%%}%%@wﬂ’éﬂ&ﬂﬁ%’“@@é{ E'Hgé'u%l@e% yl

methyl)- th 1azol-5-yl]-methano | F F N DIBAL-HF F FF.... /Fl1
atmasppgng. Afferithrasbruisnts sajalyst was filtered off and the filtrate evaporated in

5 vacdéﬁy@tﬂ%mgmflg?z(w§ﬂaéov1ﬂuoﬁ%ﬂe;h2L@Led@mwBrawa/z@yndm 3-yi)-

é (4- trlfluoromethyl piperidin-l-yl)-methanone in 50 mL of
thiazalRmldhbiarahat P51V 58lSture was added 10 mL of a 1 M solution
C 148f diirng aBBRIBB)IMYdEEI: a5 etréltydtefuran. The resulting mixture
was stirred for 30 minutes at room temperature. 25 Additional 11.5 mL of
a 1M solution of diisobutyl aluminium hydride in tetrahydrofuran was
Buildiddeédoah dyhéhesigmecwaingtitoepr doeds hinutes at room temperature.
10 Since there is remaining starting material, additional 23 mL of a 1M
solution of diisobutyl aluminium hydride was added and the mixture was
4-Brommastieftry it heblose leopmgonitriiserature. Since there is remaining starting
material, additional 10 mL of a M 30 solution of diisobutyl alumppium
hydride was added and the miture was stirred for 30 minutes 4l room
fFemperature. The solvent was partially removed under reduced pressure

and thes mlxtuEﬁ%}eﬁs poured ontq colque%ss Al!l%&n of Na
h :

lorometh e reacti

agnesium sulfate, filtered and

2-Chloro-4-methyl-benzonitrile

Br |

S cuen ‘ Cl

15  25.0 g 4-bromo-3-chlorotoluene and 21.8 g copper {1} cyanide were dissolved in 200
ml dimethylformamide and stirred at 150°C for three hours.The cooled reaction mixture
was diluted by addition of 300 ml ethy! acetate and washed three times with portions of
150 ml saturated NH4CI solution. The precipitates were filtered off and the filtraie dried
over MgS04 and then reduced in vacuo to obtain 17.3 g 2-Chloro-4-methyi-

20  benzonitrile. This material was used without purification in the next step.

C8HECIN {151.60).
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35 concentrated under reduced pressure; The residue was triturated in
diisopropyl ether/ WO 2007/039177 PCT/EP2006/009303 139 heptane
wandtases; to give 1.75 g of [2-(trans-1,4-trifluoromethyl-cyglehexyhsdoides
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yi]-methanol as a white solid.
C18H24F6N20S (430.46), MS(ESI): #81.1 (M+H) 5
1-[2-(trans-1,4-Trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-1-
ylmethyl)- thiazol-5-yl)-propan-| -ol F O F F \/"~~~N I'V/1)y Et MgBr

—Br%%&'émyfﬁcﬁ{c}dibgwfoﬁit%ié CHOF65% F FFHO FF FF.., NHO FF

b

N-Hydroxy-propyl)-2-(trans-1,4-tritiuoromethyl-cyclohexyl)-thiazol-4-yl]-(4-
lfrifluoromethyl-piperidin-l -yl)-methanone FOO FN EIMgBr™ ~.., ~" F1
FNNI-CHOFF 10 FF HO FF|To a sglution of 0.67 g of
afrs-1 AN oxemnethyl-c -4-(4-trifiuoromethyl-

ridine-l;eanbgnyl-)-thiazolrbaldehyde in 6 mL of tetrahydrofuran
at0C was added 1.5 mL of a Hy olution of ethyl magnesium bromide.
of a 1 M solution of ethyl mag

minutes at 0C, the reaction mixture was poured onto ethyl
17 3gretiibisatratedratibesas dtriievaiendishidvee Ertlaxiriaiteghinroegijlene and

heata‘ajg@?%f ﬁ%re jﬂ&\g&%egf PPANCGEAIARSEER HHRE QURr MADRSSHII, obis(2-

ate
methyipropiomtnie) were added in five portions over a period of one hour. Thea rection

mixture was heated under reflux for additional three hours. The cooled reaction mixture
was then filtered through a celite pad. The filirate was washed with 100 ml saturated
NaHCO3 solution, dried over MgS04 and the solvent was removed in vacuo. The
resulfing residue was dissolved in 200 ml tetrahydrofuran and cooled in an ice bath to
0°C. 88.0 ml Diethy! phosphite were added, foliowed by the addition of 117.0 mi N,N-
Diisopropylethylamin. The cooling bath was removed and the reaction mixture stirred
at room temperature for four hours. The reaction mixture was poured in 400 mi 50%
NaHCO3 solution and extracted with 400 mi diethylether. The organic layer was
separated and washed with 200 mi 50% NaHCO3 solution and 200 mi water and then
dried over MgSO4. The solvent was removed in vacuo. The resulting residue was
purified on silica gel with the eluent n-heptane ethyl acetate = 18:1 to obtain 13.0 g 4-
Bromomethyl-2-chioro-benzonitrile as a solid.

C8HSBrCIN (230.48), Rf(n-heptane : ethyl acetate = 4:1) = 0.31.

8-Methyl-guinoline-5-carbonitrile

Br |

/

CuCN 2
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concentrated under reduced pressure. The crude product was purified by
column chromatography on silica gel (gradient from heptane 99/ ethyl

C heptane 50/ 20 ethyl acetate 50) to give 0.5 g
Wﬁs-z?%-iu%(%%ﬁ(y-propyl)-2-(trans-1,4-trif|uoromethyl- CHCT/EPZOWOO%OS

cyclohexyl)-thiazol-4-yl]-(4-trifluorom&#Byl-piperidin-1-yl)-methanone as a
colorless gum. C20H26F6N202S (472,50), MS(ESI): 473.2 (M+H+). WO
2007/039177 PCT/EP2006/009303 140

1-[2- -1,4-Trifluor: hyl-cycl )-4-(4-trifl -piperi ;
40 G BRI IS EUREFORe e o P &) TR S fEfbived in 16
m! difnetR\ifSrrRagBANa MOsHiredTat 2601 0tion Hi Byoyrofils @nHpdrograwess
mad%?tl%ac;HF@%&%@@%&&%SW&%JQ W%@ére&d in 50 mi 2N HCL and extracted

Z0i- -trifluoromet )}l-plperidin-l—yl)-methanone in 60 mL of

with () dibiraeeiateodadasiReen seadmaned with ! pinsliignad 30 mi
brind b HisARHIMRIIRRIUMJEdeHR dekiaRy Weiu@nolss kesHbing mduesulting

. was stirred for 30 minutes at room temperature. Additional 5 mL of a_ 1 M .
residysi tish @ iR BSHIAR ARV )G RIESALBNGRIBRS G 758 8 ded ddg oPtan
30 gmm[%wﬁggﬁtgrg@é@bdnmw at room temperature. Since there is 10

ini ting, material, addjtiopal 5 mL of a,1 M.splution of diisobutyl
C1 1?&:&%%&%%@%%@9&@%&&%@ & ?é:{:‘?dﬂr‘4e'’i as %’tlé;!r%d for 30 minutes

at room temperature. The mixture was poured onto an aqueous solution
8-8r3f I\Io%l-é%%é and dichloromeihane and extracted with dichloromethane.

The ¢om ined organic extracts were dried over magnesium sulfate,
filtereft and concentrated under reduced pressure. The residue 15 was
purififﬁ by column chromatography on silica gel (gradient from heptane
90! ethyl acetate 10 to heptane 50/ ethyl acetate 50) to give 3.5 g of

ans-1,4-
[ @ thyl-cyclohexyl)-4-(4-trifluoromethyi-piperidin-1-ylmethyl)-thiazol
A0

According to the method described for 4-Bromomethyl-2-chioro-benzonitrile, 8-
Bromomethyl-quinoline-5-carbonitrile was obtained from 8-Methyl-guinoline-5-
carbonitrile.

C11H7BINZ (247 .10}, Rf{n-heptane : ethyl acetate = 4:1) = 0.24.

4-Bromomethyl-naphthalene-1-carbonitrile

N
it

Br

According to the method described for 4-Bromomethyl-2-chioro-benzonitrile, 4-
Bromomethyl-naphthalene-1-carbonitrile was obtained from commercially availabie 1-
cyanoc-4-metyinaphthaiene.

C12HBBrN (246.11), Rf(n-heptane : ethyl acetate = 4:1) = 0.38.



C20H28F6N20S (458.51), MS(ESI): 459.1 (M+H+). 20 Building block
synthesis according to process L: 2-D ifl uoromethoxy-4-fluo ro-benzon

wi g, K:dN-CI\~Oi N AICI F F O DCE F pH KzCOa F"(/ O geflpel3MAaoses
110C 25 F F WO 2007/039177 PCT/EP2006/009303 141
4-Fluoro-2-methoxy-benzonitrile was!gfepared according to a previous
publication:" To a solution of 1 g of 4-fluoro-2-methoxy-benzonitrile in 15
mL of dichloroethane was added 1.1 g of aluminium trichloride. The

i ixt . then poured slowly into water and
4—B{éﬁ#ﬁ%ﬁgj%%#ﬁ%f@égéq{e@%ég%ﬁ‘ggaﬁ%(ic extracts were 5 washed twice
f¥ith 10% aqueous solution of sodium hydroxide. The combined basic
ayers were washed twice with ethyl acetate, acidified with concentrated
-Bolution of hydrochloric acid and extracted three times with ethyl

ke combined organic extracts were washed with water, with
e, dried over magnesium sulfate, filtered and concentrated under
egticed pressure to give 0.78 g of 4-fluoro-2- 10 hydroxy-benzonitrile as a
hite solid. C7TH4FNO (137.11), MS(ESI): 138.17 (M+H"). To a solution of
1.6 g of 4-fluoro-2-hydroxy-benzonitrile in 15 mL of anhydrous
dimethylacetamide were added 6.8 g of methyl chlorodifluororacetate and
AccErdingdd {ratassthotcabonized. fThé-EsuitrgetiyttreWatodegryattisy 4-

Bror@%%é’é@?%ﬁ)ﬁugﬁfggﬁ%é%&ﬂ%@%@é&%ég%%%@&%@%%azabte

_ ifluororacetate and 6.5 g of potassium carbonate
5 4-melbpé-2ddat areenaiBrlingnantiiFfdewas heated to 110C for another hour

coHBaRFaAnEaniratsdrindeiadHee b psskeatthe sagidug yeas taken into

ethyl acetate, washed twice with a molar aqueous solution of sodium

Z2-Bromo-4-bromomethyi-benzonitrile
N
I

Br

Br

10 According to the method described for 4-Bromomethyi-2-chioro-benzonitrile, 2-Bromo-

4-bromomethyl-benzonitrile was obtained from commercially available 2-Bromo-4-
methyl-benzonitriie.

C8H5Br2N (274.84), Rf(n-heptane : ethyl acetate = 4:1) = 0.30.

15  6-Bromomethyi-2-chioro-nicotinanitriie

N
Il

Br
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hydroxide, with water and brine, dried over magnesium sulfate, filtered
and 20 concentrated under reduced pressure. The crude product was

W@U{ég%l p.y,polumn chromatography on silica gel (gradient fﬁ%‘ﬂiﬁ%@lﬂ%s&ns
100 to heptane 80/ ehtyl acetate 20) to give 4.78 g of

2-difluoromethoxy-4-fluoro- benzonitrilé4s a yellowish liquid. C8H4F3NO
(187.12), MS(ESI): 188.0 (M+H"). 25
2-Difluoromethoxy-4,5-difluoro-benzonitrile Ol Ck NN F F F F OH

Accl¥ng 3R HM%&&QQ;FDEJ Fb@é@l»&l%r%i!ﬁ?i%f ERIYDSISHAIb MRkl

4,5-difluoro-2-hydroxy-benzonitrile in 5 mL of anhydrous
Brompmatihéctiiniasicens epitide Was Phianar TemsRIBmEsriicaralable 2-

Chioﬁ@%lﬁ%h%ﬂ WOt HIMIRB9177 PCT/EP2006/009303 142 and 1.28 g of

otassium carbon%e Tgf“e?} esultin ture was de asig by bubbling
C7haREnroagh tenE HeARRid69. 16 ¥ ??Leé% Fhen - Pated under
reduced pressure The residue was taken into ethyl acetate, washed

4 atWICOemWIf’B’j lar agueous, s lution of sodium hydroxide, with water and
BINET over maaan%lun% sulfate, filtered and concentrated under

Meduced pressure. The crude product was purified by column

lhromatography on silica gel (gradient from heptane 100 to heptane 80/
htyI acetate 20) to give 0,42 g of

noromethoxy-4,5-difluoro-benzonitrile as a yellowish liquid.

3F4NO (205.11), MS(EI): 205 (M4). 10 The following examples were
pared according to process A: Example 1

Br

According to the method described for 4-Bromormethyl-2-chloro-benzonitrile, 4-
Bromomethyi-2-fluoro-benzonitrile was obtained from commercially available 2-Fluoro-
4-methyl-benzonitrile,

CBH5BrFN (214.04), Rf(n-heptane : ethyl acetate = 4:1) = 0.25.



3-{2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy]-phen
yl}-4H- 15 [1,2,4]oxadiazol-5-one N Cs2CO3, DMF N\~ CN CIO O CN
I h% gl ﬁgﬂ 1,Phenylchloroformate, Pyridine NH2-0H, N%%%ﬁ%
W§~” .l" BU 'McCNCI NHON ON,G ¢ Example | WO 20 s
PCT/EP2006/009303 143 135

2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy]-benzoni
trile To a solution of 1.70 g 2-Chloro-4-hydroxy-benzonitrile in 25 ml

. dim lfo i . , 0D CICICI were added 1.68
8“”"3@%& oifoérg@%%%-#g%rﬁ%g-#g!tﬁey%c{?élohexyl)-oxazole and 4.80 5¢g
cesium carbonate. The mixture was stirred at room temperature overnight.
[5-Hildremykaethy-of gthykatdtatiéunesenatidedy dheheixtutielavasder ith 40m1
water E}lrr;/(ii brine (ﬁn '(t),}?fn g{?i}ed over MgSO4. The solvent was removed in
r

rfuQLOMS e RIfig YA RSS! was purified by reversed phase

HEZIEC to @btain %.24 g of 2- I05(3-4-[4- j‘z,OH
O):S oo~ R MaOH AN

S o8

Fo
\\;F Ethanol £

2-{trans-1,4-Triflucromethyl-cyclohexyl)-thiazole-4-carboxylic acid methyl esier

Br 9]
H2h5 )\(O O\
g 5 © o RN

o
\\;F Ethancl E

To a solution of 5.2 g of trans-1,4-trifluoromethyl-cyclohexanecarbothioic acid amide in
10 80 mL of ethanol was dropwise added 3.4 mL of methyl bromopyruvate. The resulfing
mixture was stirred overnight at room temperature, concenirated under reduced
nressure then 100 mL of ethyl acetate was added. The resuiting suspension was
stirred for 45 minutes at 0°C and the solid was filiered, washed with heptane and
diisopropyi ether to give 5.7 g of 2-(trans-1,4-trifluoromethyi-cyclohexyi}-thiazole-4-
15  carboxylic acid methyl ester as a white solid.
C12H14F3NO2S (293.31), MS(ESI): 294 (M+H™).
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methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy]-benzonitrile as
amorphous 10 lyophilisate. C19H21C1N202 (344.84), MS(ESI): 345.2

PCT/EP2006/009303
Wél\%#@%glﬁ hydroxy-4-[4-methyl-2-(1-methyl-cyclohexyl)- oxa%ol 5- yqu{é%%so

xy]- benzamidine NH2-OH, NEt3 NH38N O N-OH CIC01H 151.24 g
2-Chloro-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmethoxy]-benzoni
trile were dissolved in a mixture of 20 ml tetrahydrofuran and 20 ml

2-(raeh Ao e e %Hh@%@ﬁ{%%k%w%m& & qded followed by the

amin e reaction mixture was stirred at 65C
overn hthhe solvents were 20 re in vacuo and the resulting
residu%powed into water and extracted five times with ethylacetate. The
compined organi®@extracts were.washed with brine, dried over MgS0O4
@ th& solvent was evapqrate @ vacuo to obtain 1.39 g 2-Chloro-N WO
g07/039177 PCT/PP20067®(;\9303 144

hydroxy -4-[4-methyl-2-(1- methyl cyclohexyl)-oxazol-5-ylmethoxy]-benzami
To adBRGANAT OB &éQW&I&B%tﬁ%BﬁJ%M@@@)@%@Q AMatble Z-carboxylic

3-{2-Chloro-4-[4- methyl -2-(1-methyl- 5- h
acic JRCH DB A SIORBNEED KPP ASRIE A Bl SR NSO
sotuﬂ\bﬁ)o&é’d|DrBl3’wM©@iHeO4HH\res/MtihglfﬁlktLNéZ@aQmeld Foatipbe:d allowmg the

temperature to warm up to room temperature. Additional 5 mL of a 1M aqueous

\;\

solution of sodium hydroxide was added and the mixture was stirred for 15 minutes at
room temperature. 150 mL of water was added and the reaction mixture was extracted
with 20 mL of ethy! acetate. The agueous layer was acidified with a saturated agueous
solution of KHSO4 and extracted several times with ethyl acetate. The combined
organic extracts were dried over magnesium sulfate, filtered and concentrated under
reduced pressure to give 4.6 g of 2-(trans-1 4-trifluoromethyl-cyciohexy!)-thiazole-4-
carboxylic acid as a beige solid.

C11H12F3NO2S (278.28), MS(E: 278 (M").

[2-(trans-1,4-Trifluoromethyi-cyciohexyl)-thiazol-4-yi}-(4-trifluoromethyl-piperidin-1-yl}-
methanone

F
NN
d D'gf\ s
" =
FF
To a solution of 17.8 g of 2-(trans- 1 4-trifluoromethyl-cyclohexyl}-thiazole-4-carboxyiic
acid in 700 mL of dichloromethane was added 12.1 g of 4-triflucromethylpiperidine
hydrochloride, 33 mL of N,N-diisopropylethylamine, 18 g of 1-(3-dimethylaminopropy!)-
3-ethyicarbodiimide hydrochloride and 1.3 g of 1-hydroxybenzotriazole, The resulting
mixiure was stirred for 7 hours at room temperature. The reaction volume was reduced
to half under reduced pressure and the mixture was poured onto water and exiracted

with dichloromethane. The combined organic extracts were dried over magnesium
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1.399g
2-Chloro-N-hydroxy-4-[4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-ylmetho
W%%(-)(H%Q;la]midine were dissolved in 10 ml dichloromethane. {384 /000303
pyridine and 0,56 ml 10 phenylchloroformate were added and the mixture
stirred at room temperature for ten niigdtes. The mixture was diluted by
the addition of 30 ml acetonitrile and 2,75 mi 1,8-
Diazabicyclo[5.4.0)undec-7-ene were added. The mixture was stirred at
QO r f [ ' '
sule B DA, RO B DI 1RO ol s
purifisistain @8omMycBrEkererhy BN silica gel (gradient from heptane 100 to heptane

50/ dehyDaiirs BometBuleye! Wylzf%@!érﬁ%@%%ﬂn@h@g&%ﬁ;&%a%w-

xascfll‘azoITS- one as an amorphous lyophiiisate. C20H22CIN304 (403.87),
carbpigic gnickes a iis-eplitxample 2 20
c17848FehomsiddLycipharykdimnatiy kiaxargl-5-yimethoxy)-phenyl]-4H-[1,2
,4)oxadiazo- 5-one N 0 CI According to the method described in Example
1 3-[2-Chloro-4-(2-cyclohexyl-4-
2-(tramethyk-Oxralbryitathoxyhbeylyd-4HTi 2ottoneattipzpldeddiaavisarbonyl)-

. obtained fr - 25 Chloromethyl-2-cyclohexyl-4-methyl-oxazole and
th’a?‘(%?r?rgn] ?é?aﬂg]%% agi%ble 2-Chloro-4- hyd roxy-benzonitrile. WO

2007/039177 PCT/EP2006/009303 145 C19H20CIN304 (389.84), MS
(ES?% 2 IMBEL). E?am le3 |

3-{ ! hIoro-4-[£'-“fF\=retth2 :@tp uoromethyl-cyclohexyl)-oxazoi-5-yi
thoxy]- 5 phenyl}-4H-[1,2,4]6Xagi -5-one 3a and
~{.3-{2-Chloro-4-[4-methyl-2-(cis-1,4-trifludromethyl-cyclohexyl)-oxazoi-5-ylm

" ethoxy)- phenyl}-4H-[1,2,4)oxadiazol-5-one 3b N\\~. Hp N "2 NCO N F
To aNODtiENFof CF -g exaniplnsal GHFfscampidab-cyclohexyl)-thiazole-4-carboxylic

acid in 300 mL of tetrahydrofuran at =78°C was dropwise added 47.8 mL of a 2M
solution of lithium diisopropy! amide in tetrahydrofuran/heptane. The resulting mixiure
was stirred for 5 minutes at ~78°C and 11.7 mL of anhydrous dimethylformamide was
added. The resulting mixture was stirred for 15 minutes at -78°C. 5 mL of ethyl acetate
and 2 mL of water were added and the temperafure was aliowed to warm up o room
temperature. The reaction mixture was poured onto water and extracted with ethyl
acetate. The combined organic extracts were dried over magnesium sulfate, filtered
and concenirated under reduced pressure. The crude product was purified by column
chromatography on silica gel (gradient from heptane 100 to heptane 50/ ethyl acetate
50) to give 16.8 g of 2-(trans-1,4-trifluoromethyl-cyclohexyl}-4-(4-trifluocromethyl-
piperidine-1-carbonyl)-thiazole-5-carbaldehyde as a white soiid.

C18H20FBN202S (442.43), MS(ESI): 443 (M+H™),

[5-Hydroxymethyl-2-(irans-1 4-friflucromethyl-cyclohexyl)-thiazol-4-yi}-(4-

trifluoromethyl-piperidin-1-yly-methanone
F

) 2 ) ?
5 5
F F
FH o F

H £
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According to the method described in Example 1 a mixture of cis and
trans 3-[2- 10

w& lgrR4i62-cyclohexyl-4-methyl-oxazoi-5-ylmethoxy)-phenyi-dtbide gl
adiazol-5- one was obtained from 5-Chloromethyl-4-methyl-2-(
cis/trans-1,4-trifluoromethyl- cyclohe&% oxazole. The diastereoisomeres
were separeted by chromatography on a chiral phase Chiralpak AD-H/45,
n-heptane:ethanol:methanol = 10:1:1+0.1 % trifluoro acetic acid to obtain

To a%fif %‘05 [&{@n rénﬁsmféq}‘hgo%ﬁ{g HWWQMWJ@@EYH&%methyI-

oxazol-5-ylmethoxy]-phenyl}-4H-[1,2,4)oxad |azol 5-onhe 3
pipefdrEHILoBIENSeDiqasle SasaRsive RYFessdD mﬁaﬁm%aﬂ%@t fhirwgRyadded
427 s?h %@f&%ﬂérq?ﬁf@bfh‘ﬁ (T‘HI§ resulting mllxturrela was srtl;rred for 15 minutes at 0°C
-trifluoromethyl-cyclo 0Xxazo met oxy -phenyl}-4H-
and BlasbASR B PGP BTN R A TS L A5 (RR LS e
with S8y Seietat30 Fheamplthed organic extracts were dried over magnes:um sulfate,

Fiterg%%r%}é%%%? Gl flg 4 m tho y%?ngl()he%%‘l%?gcco %to)t(%}%qﬂ}‘ 2

(trath;mgmmayhmpi@il—au&@m@@{mﬁ(umﬁm@tﬂyg@|pendm 1-yl)-

metigna%tohnox C¥Cé8n)??8§%§ rmethyl -oxazol-5-ylmethoxy]-phenyl}-4H-[1,2,4]oxa
F520re. Was o |ned from 5-Chloromethyl-2-( trans-

C 181 22 RNISE SRy MEREHY réR4 O+ Hnd commercially available
2-Chloro-4-hydroxy-benzonitrile. C20H22CIN305 (419.87), MS (ESE):
420.1 (M+H+) WO 2007/039177 PCT/EP2006/009303 146 Example 5

2-(tmpe-c it lagnarisyflabmeth-ifiiobie: %ﬁ%%ﬁﬁ%ﬁaﬂyhﬁmw'

thiaz®lBqiliavahdfmone H S o -~ No N-0 CI 5 According to the method
descrlbed in Example 1 3-[2-Chloro-4-(2- cyclohexyl -4-

DIBAL-H F/\!
F / / N
S
F
O F £

To a solution of 5 g of [5-hydroxymsthyl-2-{trans- 1 4-triflucromethyl-cyclohexyl)-thiazol-

4-yi}-(4-triflucromethyl-piperidin-1-yl}-methanone in 50 mt of tetrahydrofuran at room
temperature was added 10 mi. of 2 1M solution of dilsobutyl aluminium hydride in
tetrahydrofuran. The resulting mixture was stirred for 30 minutes at room temperature.
Additional 11.5 mL of a 1M solution of diisobuty! aluminium hydride in tetrahydrofuran
was added and the mixiure was stirred for 45 minutes at room temperature. Since
there is remaining starting material, additional 23 mL of a 1M solution of diisobuty
aluminium hydride was added and the mixture was stirred for 1 hour at room
temperature. Since thers is remaining starting material, additional 10 mL of a 1M
solution of dilsobutyl aluminium hydride was added and the mixture was stirred for 30
minutes at room temperature. The solvent was partially removed under reduced
pressure and the mixture was poured onto cold agueous solution of NaHS04 and
dichloromethane. The reaction mixture was exiracted with dichloromethane. The
combined organic extracts were dried over magnesium sulfate, filtered and

concentrated under reduced pressure; The residue was triturated in diisopropyl ether/



10

15

20

methyl-thiazol-5-ylmethoxy)-phenyl]-4H-[1,2,4]oxadiazol-5-one was
obtained from 5- Chloromethyl-2-cyclohexyl-4-methyl-thiazole and
gially available 2-Chloro-4- hyd roxy-be nzon itri le. pcr/ppaoesioosses
C19H20CIN303S (405.91), MS (ESI): 406.1 (M+H'). 10 Example 6
3-{2-Chloro-4-[4-methyl-2-(1-trifluoro gthanesulfonyl -piperidin-4-yl)-thiazo
l- 5 ylmethoxy)-phenyl}-4H-[1,2,4]oxadiazol-5-one ~'N " }~5/-\TFA S
-~\ CF3502CI JJY O'IN O N HNJ CI ClI HO-H N H2NOH'HCI1NEt3

hepta@ega%c}\f'ft&'e@% §:é\|1NyE g’/éf e @*Iarl;s 4%@#1\%5@‘:1@%!?0 éi&k%l);zi"g&-

Phenylch orofarm ate, Pyridine 00 2 MeCN cCN N--
triflugsemesihyerte o 15 Wi thybiiaza ﬁb’lﬁ@iﬁ%@@/@@gﬁbée f@?d

C 188 %higr-d$44n0thE)2npineriina 4y kthigagtH-yimethoxy)-benzonitrile

1-[2-(trans-1 4-Trifiuoromethyl-cyclohexyl)-4-(4-triflucromethyl-piperidin-1-yimethyl)-
thiazol-5-yl]-propan-1-of

F
o N Et MgBr _pBALH H
FE O‘(/_Z)( e F ,:
&
CHO 5%
F

[5-(1-Hydroxy-propyl)-2-{irans-1 4-trifluoromethyi-cyclohexyl)-thiazol-4-vl}-(4-

mA/'“

triﬂuoromethyi—piperid'm—1 -yi}-methanone

F 0
F Et MgBr F/\&N
o F - / N
s
CHQ g
HO Fl

To a solution of 0.67 g of 2-(trans-1,4-trifluoromethyl-cyclohexyl}-4-(4-trifluoromethyt-
piperidine-1-carbonyl)-thiazole-5-carbaldehyde in 8 mL of tefrahydrofuran at 0°C was
added 1.5 mL of a 1M solution of ethyl magnesium bromide. The resulling mixture was
stirred for 35 minutes at 0°C. Additional 0.5 mL of a 1M solution of ethyl magnesium
bromide was added. After 10 minutes at 0°C, the reaction mixiure was poured onio
ethyl acetate/saturated agueous ammonium chloride and extracted with ethyl acetate.
The combined organic exiracts were dried over magnesium suifate, filtered and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel (gradient from heptane 29/ ethyl acetate 1 to heptane 50/
ethyl acetate 50) to give 0.5 g of [5-(1-hydroxy-propyl}-2-(frans-1,4-trifiuoromethyi-
cyclohexyl)-thiazol-4-yli-(4-trifluoromethyi-piperidin-1-yl)-methanone as a coloriess
gum.

C20H26FBN202S (472.50), MS(ESH): 473.2 (M+H").
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N N\TFASWONNHNN clcl \/O45¢g
4-[5-(3-Chloro-4-cyano-phenoxymethyl)-4-methyl-thiazol-2-yl)-piperidine-|-
weAR9Mlic-acid tent-butyl ester (derived from PCT/EP2006/009303
4-(5- Chloromethyl -4-methyl-thiazol-2-yl)- 5 piperidine-1-carboxylic acid

tert-butyl ester and commercially avdifdble 2-Chloro-4 hydroxy-benzonitrile
according to the method described in Example 1) was dissolved in 100 ml
dichloromethane. 20 ml trifluoroacetic acid were added and the reaction
[2-THXHeS g'?ﬁﬂ@%ﬂ%ﬁ%%&%ﬁﬁ QNRIAGYForhBSRIYBRTWRST -yimethyl)-
removed in vacuo and the'residue dossolved in 200 ml ethyl acetate,
th'az\%éﬂéhﬁfﬁ@%“n%%% with saturated 10 NaHCO3 solution and then dried
over MgSO4. The solvent was rem@ved in Vacuo to obtain 3.5 g

3 hloro-4(4- methyl -2-pipgridin-4- -t I- @?; benzonitrile as

es; solityC17H18CIN3OS (347 87), MS((E 8.0 (M+H"). 15
2-Chioto- yl-2-(1-trifluoromethanesulfoy- h-4-yl)-thiazol-5-
ylmetho)dy) benfzé)nltrlle N N MS020 S O~ 1\ 1R 0 -NDAN HNJ N FS O

O F F 500

To aohie o @%ﬂfﬁfrﬂ oiyE R e AR At B I PR RHRY SRy
thlazﬂjﬁswlﬂiﬂ@dmirdmhtmpm@ﬁﬂ&n& 0)20atiAndhdirs6progytethylnyaeofuran at

roorﬁﬁ%ﬁ%m 20 dlmﬁéh ? ni]#] nﬁé’ rﬁé?g@'ﬁg?uﬁggeéjf du@ggaﬁﬁ%mﬂ!mum hydride in

esu ed to the ice cooled reactio
tetrammmmmﬂmeTmmlhamrwamremsestta:ad the fcedtiotemaitiperstigederature.

AddlSa 8 @ﬁﬁéﬁ%‘ﬁ?ﬂ&ﬂl\%@@ Eidﬁﬁgpﬁm%ﬁz Srid@an et ibalO: R was

saturate CO3 solution an ried over M O4 The solvént was
addeerabddherMPEs® WEISCSHEERAIRG Erie’ Rtesm WH%P&@F%% by RSGeleRig is

remaining starting material, additional 5 mL of a 1M solution of diisobutyl aluminium
hydride was added and the mixture was stirred for 30 minutes at room temperature.
The mixture was poured onio an aqueous solution of NaHS04 and dichloromethane
and extracted with dichioromethane. The combined organic extracts were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The residue
was purified by column chromatography on silica gel (gradient from heptane 90/ ethy
acetate 10 to heptane 50/ ethyl acetate 50) to give 3.5 g of 1-[2-(trans-1,4-
trifluoromethyi-cyclohexyl)-4-(4-trifluoromethyl-piperidin- 1-yimethyl)-thiazol-5-yl}-
propan-1-ol.

C20H28FBN20S (458.51), MS(ES!): 459.1 (M+H").

Buiiding block synthesis according to process L.

2-Diftuoromethoxy-4-fluoro-benzonitrile
O
N

o N
= e Cl% o {/ N
Al £
i B —
F o acE F oM KL0, £ o

[ refux DMA
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WO 2007/039177 PCT/EP2006/009303 148 phase HPLC to obtain 350
mg 2-Chloro-4-[4-methyl-2-(1-trifluoromethanesuifonyl-
wpipgrigisvdyl)-thiazol-5-yimethoxy]-benzonitrile as amorphaogisraahthos 09303
C18H17CIF3N303S2 (479.93), MS (ESI): 479.9 (M+H+). 5

3-{2-Chloro-4-[4-methyl-2-(1-trifluoro éthanesulfonyl -piperidin-4-yl)-thiazo
I-5- ylmethoxy]-phenyl}-4H-[ 1,2,4]oxad iazol-5-one OS O F F S" example
6 Cl F According to the method described in Example 1

4-F !&T@@H@fﬁo&ﬂ%@&ﬁ]ﬁhﬂdﬂvﬁé'fb%amd according tc a previous publication:'

To e ey o S b TR 80 e ves
addetdilfiuqlr@m&éhmm&uﬁmanmldﬂméfﬂédhmgwhﬁWm&&hexg]‘ibmddartr‘ﬂIeiay then
B T e TN - ST T e
was b o it pHEY ke fLL st iadiad cleBione hyd ORIGE Fﬁ@@@@tﬂ?@%ﬁ FbaSiG
iayerg \/Ué\% g@gbe Ifﬁ?ﬁ{#ﬁg %ﬁy&?gé&% géﬂid’if\ie\ﬁ e BoRELR iRl us
solution of hydrochloric acid and exiracted three times with ethyl acetate. The
combined organic extracts were washed with water, with brine, dried over magnesium
sulfate, filtered and concentrated under reduced pressure to give 0.78 g of 4-fluoro-2-
hydroxy-benzonitrile as a white solid.

C7THAFNGC (137.11), MS(ESI): 138.17 (M+H").

To a solution of 4.6 g of 4-fluoro-2-hydroxy-benzonitrile in 15 mL of anhydrous
dimethylacetamide were added 6.8 g of methy! chlorodifluororacetate and 6.5 g of
potassium carbonaie. The resulting mixture was degassed by bubbling argon through
it and heated to 110°C for 2h then an additional 6.5 g of methy! chlorodifluororacetate
and 6.5 g of potassium carbonate were added. The resultiing mixture was heated to
110°C for another hour then concentrated under reduced pressure. The residue was
taken into ethyl acetate, washed twice with a molar aqueous solution of sodium
hydroxide, with water and brine, dried over magnesium sulfate, fillered and
concentrated under reduced pressure. The crude product was purified by column
chromatography on silica gel {(gradient from heptane 100 to heptane 80/ ehtyl acetate
20) to give 4.78 g of 2-diflucromethoxy-4-fluoro-benzonitrile as a yeliowish liquid.
C8H4F3NO (187.12), MS(ESH): 188.0 (Wi+H").

2-Difluoromethoxy-4 5-difiuoro-benzonitrile

DMA

110°C F E

To a solution of 1 g of commercially available 4,5-diflucro-2-hydroxy-benzonitriie in 5
mL of anhydrous dimethylacetamide were added 1.3 g of methyl chiorodifiuororacetate

' JPS143138



F H,N-~ O O i.Phenylchbroformate, Pyridine N N 2. OBU. McCN
example 7 CI FF F WO 2007/039177 PCT/EP2006/009303 149

Wag} 9]5(3-14}-(4-methyl-2-[1-(2,2,2-trif|uoro-ethyl)-piperidin-4-)fll&-w@;g{laﬁ}-@g:;(,3
methoxy}- Z)enzonitrile/// N- N g -\ CF3CH2SO2CF3 O \\ H"NJJII N NJN
CICIFF 'r710 mg 142

2-Chloro-4-(4-methyl-2-piperidin-4-yl-thiazol-5-yimethoxy)-benzonitrile
were 5 dissolved in 20 ml tetrahydrofuran. 0.55 ml

-Diisopr | \/ [ 0 : : d by bubbli
and § 2R IRARUEI AR LY dliing misture was degassed by bubbling

argomiRtoregthiaed tediecrtsf it e doo hetirthemecrssRiaesdcuopaniztrecd
presé‘(ﬁ? dﬂH%e%Q%@%@9%9&4%@@@[’%@&@@%%@%@%@%@1 R MEERr

brine then dried over MgSO4. The solvent was removed in vacuo to .
aquesiaisclubep @ BRBUTHRRSItE EtRyKateT g0d brine, dried over magnesium
5  sulfd@JiRcidlgrerebhdknipaEdinmiréazel pdsioTenNriduct was
puraf%éf@'}_lg%ﬂﬁﬁfpogﬁi%?38&;'}" gn(g icI:)é ég’zo(gré'\é'%ﬁt)ﬁgéﬁi%}ane 100 to heplane
80/ dinf, dcLsifipio-ethine 0 parigliof £-ifthteaolddhyirpethbdifucro-benzeoniirile as a
0pheny(_l<§-4H-[1,2,4]oxadiazol-5-one N\"No 12 -f
yellowisnliquid.
C8H3F4NO (205.11), MS(EI): 205 (M™).
10

The following examples were prepared according 10 process A
Example 1

3-{2-Chloro-4-[4-methyl-2-(1-methyl-cyciohexyl)-oxazoh-5-yimethoxyl-phenyl}-4H-
15  [1,2 4loxadiazol-5-one

e ol o “/\%
o a = © OQCN
Cl
ct

N
r\é"\ NH  1.Phen idi
. yichloroformate, Pyridine
NH2-OH, NEt3 o o 2. DBU, MaCN
N—CH
K

Ci

Example 1
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O\N,O N F example 7 Cl 15 F F According to the method described in
Example 1 3-(2-Chloro-4-{4-methyl-2-[1-(2,2,2- trifluoro-ethyl)-piperid
wihéeryllsth#azol-5-ylmethoxy}-phenyl)-4H-[1,2,4]oxad iazol-Ponerwasn0e3o3
obtained from
2-Chloro-4-{4-methyl-2-[1-(2,2, 2-triflti6Po-ethyl)-piperidin-4-yi] th
iazol-5-ylmethoxy}-benzon itrile. 20 C20H20CIF3N403S (488.92), MS
(ESI): 489.1 (M+H') Example 8 3-{2-Ch
z-chk&Eé[:jé_;:ﬁ?%stHgﬂ%&lﬂg@@w\;vdg@@oﬂg%g%&ww?' % gwlmﬁthlpwhmwhw
-[1,2,4)oxadiazol-5-one P 006/009303 150 N
To a 5ol 006 Lo R TGN IGRIE QOLE o, ELASE o amide
3-{2-Chloro-4-[4-methyl-2-(1-phenyl-

piperi in-4-y|)-thiazo|-5-y|methoxy]-phenyl}-4H-[1,2,4]0?5 azol-5-one was
ob Iﬂ\d from Cs2C03, DMF | AN
Ghlor me‘fhﬂ-—ﬁl-z-yl)-l-phe yI-pipetictime an
ommerciafly 5 available 2-Ghloro-4-hydroxy-benzopitrile. \\N
C24H23CIN403S (482.99), (ESI): 483.4 (M+H"). Example 9 3-{2-C ;
hloro-4-[2-(4,4-d ifi uoro-cyclohexy I)-4-meth
wergg&%h ..fﬁ:tsryg?é?tlzgié’!&“ﬁ&ﬁ?&-&@?ﬁgﬁ -4mHegr]iiz%-é;l8%}%@%&%@?{&02%?803nd 4.80

g cesium carbonate. The mixiure was stirred at room temperature overnight. Then 100

mi of ethy! acetate were added , the mixture washed with 40mi water and brine and
then dried over MgSO4. The solvent was removed in vacuo. The resulting crude
material was purified by reversed phase HPLC to obtain 1.24 g of 2-Chloro-4-[4-
methyl-2-(1-methyi-cyciohexyl}-oxazol-5-yimethoxyl-benzonitrile as amorphous
lyophilisate.

C19H21CIN202 (344.84), MS(ESI: 345.2 (M+H™),

2-Chioro-N-hydroxy-4-{4-methyl-2-(1-methyl-cyclohexyl)-oxazol-5-yimethoxy}-
benzamidine '

o NH2-OH, NE3 : NH
O CN O o}
N—CH
Cl H

Cl

1.24 g 2-Chloro-4-[4-methy}-2-(1-methyi-cyclohexyl)-oxazol-5-yimethoxy]-benzonitrile
were dissolved in a mixture of 20 mi tetrahydrofuran and 20 ml methanol. 5.0 ¢
hydroxylamine hydrochioride were added foliowed by the addition of 10.0 mi
triethylamine. The reaction mixture was stirred at 65°C overnight. The solvents were
removed in vacuo and the resulting residue poured into water and extracted five times
with ethylacetate. The combined organic extracts were washed with brine, dried over

MgSO4 and the solvent was evaporated in vacuo to obtain 1.38 g 2-Chioro-N-



According to the method described in Example 1
3-{2-Chloro-4-[2-(4,4-difluoro-

wBYRIPhEsYH-4-methoxymethyl-thiazol-5-ylmethoxy]-phenyl}-gkir[dp2eddanachs
azol-5-one was obtained from

5-Ch|oromethyl-2-(4,4-difIuoro-cycloh@&yl)-4-methoxymethyl 15 thiazole
and commercially available 2-Chloro-4-hydroxy-benzonitrile.
C20H20CIF2N304S (471.91), MS (ESI): 472.4 (M+H"). Example 10

=44 . l-2-{1-methyl-cyciohexyl)-oxazol-5-yimethoxyl-benzamidine as an
hydrﬁ%—é_ 4i[glfﬁs?gyglcghen>2§?)-ey"thyy)-4-me%’h)oxymethyl-sihiazol-?f;/lmethoxy]-phe
oil. nyl)- 20 4H-[1,2,4]oxadiazol-5-one 0 NJO According to the method

c1odeaennee N Examplet S G ok (2epyclohexy{-ethyl)-
4-methoxymethyl-thiazol-5-ylmethoxy]-phenyl}-4H-[1,2,4)oxadiazol-5-one
was obtained WO 2007/039177 PCT/EP2006/009303 151 from

5 3-{2Alblerametngizy(2-cyciasenyletiiyhedymaihaxyrisinyletnazpie aayi}-4 H-
mmerciglly available 2-Chloro-4-hydroxy-benzonitrile.
11,2 E55ppReshE NS (463.99), MS (ESE): 464.4 (M+H"). 5 Example 11
3-[2-C

hloro-4 2-cycloheptyl-4-methoxymethyl-thiazol-5-yimet?t}o y)-phenyl]-4H,
Joxadi
pte |

[1,2, azol-5-one\} Nd?zlhe'\r'\@cn&'af@‘%&é??giﬂigeto the miet described W\{O
m 24-(2-cyelohaptyl-4 1 ¢ o S b
thoxymethyl- Ctzolﬁ%%ﬂmethﬁxyﬁhenyl']AH- “4]oxadiazol-5- e N

was obtained from Example 1
5-Chloromethyl-2-cycloheptyl-4-methoxymethyl-thiazole and commercially

S R B S AR R8P Moy
be niaoniide vprd 4ickimvegpire Al rdyitdthenoietharth Sx§thethyiibiagorsl 0,56 mi
10  phenylchloroformate were added and the mixture stirred at room temperature for ten
minutes. The mixture was diluted by the addition of 30 m! acetonitrile and 2,75 ml 1,8~
Diazabicyclo[5.4.0Jundec-7-ene were added. The mixture was stirred at room
temperature for 10 minutes. The mixture was evaporated in vacuo and the resulting
crude material was purified by reversed phase HPLC to obtain 850 mg 3-{2-Chloro-4-
15  [4-methyh-2-(1-methyi-cyciohexyl}-oxazol-5-yimethoxyl-phenyl}-4H-[1,2 4Joxadiazol-5-
one as an amorphous lyophilisate.
C20H22CIN30O4 (403.87), MS(ESH): 404.1 (M+H™).

Example 2
20  3-[2-Chioro-4-(2-cyclohexyi-4-methyi-oxazol-5-yimethoxy;-phenyl}-4H-[1,2 4Joxadiazol-

5-one

Ci

&)

T

57 T

According to the method described in Example 1 3-[2-Chioro-4-(2-cyclohexyi-4-
methyl-oxazol-5-yimethoxy)-phenyl}-4H-[ 1,2 4]Joxadiazol-5-one was obtained from 5-

25  Chloromethyi-2-cyclohexyi-4-methyl-oxazole and commercially availabie 2-Chloro-4-
hydroxy-benzonitrile.
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yimethoxy}-phenyl)-4H-[1,2,4)oxadiazol-5-one /0 N Il N,~0 N~o cl
According to the method described in Example |
wiramg@:¢2+Chloro-4-(2-[4-(4-chloro- 20 PCT/EP2Z006/009303

phenyl)-cyclohexyl]-4-methoxymethxl-t§1iazol-5-y|methoxy}-phenyl)-4H-
[1,2,4)oxadiazol-5-one was obtained from
trans-5-Chloromethyl-2-[4-(4-chloro-phenyl)-
cyclohexyl]-4-methoxymethyl-thiazole and commercially available

C 192200105304 g 0%y, HABZE B SIC 26MWRPEC 1 2N304S (546.48), MS (ESI):
546.4 (M+H"). 25 WO 2007/039177 PCT/EP2006/009303 152 Example
13 3-[2-C h Toro-4-(2-cyciope ntyl-4-meth oxymethyl-oxa

Exaraple53yimethoxy)-phenyl)-4 H- [1,2,4]oxadiazol-5-one/ ON'HIN O O

3{2%&% RAEERina eING IR ol (RBGIAREY FXAIME - oxazol 5-yimethoxy)-

0-4-(2-tyclopentyl-4-
phenyethid i rctisrasiazel-5-9hactA@8A-phenyl]-4H- [1,2,4)oxadiazol-5-one

3-{2 AR RACEHh Z—SCES-‘E,4~triﬂuoromethyl»cyc_iohexy!)—oxazoi-5~yimethoxy1-
5-Chloromethyl-2-cyclopentyl-4-methoxymethyi-oxazole and commercially

phenylhisbié 2 ORGIHEAYarRG-BRnzonitrile. CLOH20CIN305 (405.84), MS

(ESI): 406.1 (M+H+) 10

hi \ s_tN O hf#éj '-{N ©

‘/\'.)\O OvQ_Q \Cf; VULO O@NT
. J - F g

:::T\/ e " F

! e
F axample 3a F sxampie 3b

According to the method described in Example 1 a mixture of cis and frans 3-[2-
Chloro-4-(2-cyciohexyi-4-methyl-oxazol-5-yimethoxy)-phenyl]-4H-[1,2 4Joxadiazol-5-
one was obtained from 5-Chloromethyi-4-methyi-2-( cis/trans-1,4-trifluoromethyi-
cyclohexyl)-oxazole. The diasterecisomeres were sspareted by chromatography on a
chiral phase Chiralpak AD-H/45, n-heptane:ethanol:methanol = 10:1:1+0.1 % trifluoro
acetic acid to obtain 3-{2-Chloro-4- trans-1,4-methyl-2-(4-trifluoromethyl-cyclohexyl)-
oxazol-5-yimethoxy]-phenyl}-4H-{1,2 4]oxadiazol-5-one 3a [C20H19CIFIN304

(457 84), MS (ESI): 458.1 (M+H"), Rt = 48.4 min] and 3-{2-Chloro-4-[4-methyl-2-( cis-
1.4-trifluoromethyl-cyciohexyl)-oxazol-5-yimethoxyl-phenyl}-4H-{1,2 4]oxadiazol-5-one
3b [C20H1SCIF3N304 (457.84), MS (ESH): 458.1 (M+H"), Rt = 8.6 min].

Example 4
3-{2-Chloro-4-[2-(trans-1,4-methoxy-cyclohexyl}-4-methyl-oxazol-5-yimethoxy]-phenyl}-
4H-[1,2 djoxadiazol-5-one

?fI

wﬁﬂ 5
OO
~g* N°

i

o

According to the method described in Example 1 3-{2-Chioro-4-[2-( trans-1,4-
methoxy-cyciohexyl)-4-methyl-oxazol-5-yimethoxyl-phenyl}-4H-[1,2 4Joxadiazol-5-one
was obtained from 5-Chioromethyl-2-( trans-1,4-methoxy-cyclohexyl)-4-methyl-oxazole
and commercially available 2-Chloro-4-hydroxy-benzonitrile.

C20H22CIN305 (418.87), MS (ESH): 420.1 (M+H™).



Example 14 3-{2-Ch loro-4-[4-methoxymethyl-2-(6-trifluoromethyl-pyrid
in-3-yl)-thiazol-5-yImethoxy]- phenyl}-4H-[1,2,4)oxadiazol-5-one / 0 h S
whb MotdPdh&l F 15 According to the method described in Exagyptedos 09303

3-(2-Chloro-4-[4-methoxymethyl-2- (6 télfluoromethyl py

ridin-3-yl)-thiazol-5-ylmethoxy]- phenyﬁ 4H-[1,2,4)oxad iazol-5-one was
obtained from

5-(5-Chloromethyl-4-methoxymethyl-thiazol-2-yl)-2-trifluoromethyl-
ExarRiidine and commercially available 2-Chloro-4- hydroxy -benzonitrile.

C20H14CIF3N404S (498. 87 ESI) 9.3 (M+H+ 20
2 S R AT U S B RIS PR AR 2. AToxadiazol
5-onexy)-phenyl]-4 H- [1,2,4]oxadiazol-5-one WO 2007/039177

PCT EP2006/009303 153 ONH I N~0 NCO CG o _\ Cl According to
ethod desenbed in Example 1 3-[2-Chloro-4-(2-cyclohexyl-4-

ypemyko ézﬁl -5-ylmethoxy)-phenyl]-4H-[1,2,4)oxadiazol-5-one was
obtained +€‘I’1Ioromethyl -2-cyclohexyl-4-ethoxymethyl-oxazole and
commercially @vailable 5 2-Chloro-4-hydroxy-benzonitrile.

5 According to the method described in Example 1 3-[2-Chioro-4-(2-cyciohexyl-4-
methyi-thiazol-5-yimethoxy)-phenyl]-4H-{1,2 4]Joxadiazol-5-one was obtained from 5-
Chloromethyl-2-cyciohexyl-4-methyl-thiazole and commercially available 2-Chioro-4-
hydroxy-benzonitrile.

C19H20CIN3O3S (405.91), MS (ESI): 406.1 (M+H").

10
Example &
3-{2-Chioro-4-{4-methyl-2-(1-trifluoromethanesulfonyl-piperidin-4-yi)-thiazol-5-
yimethoxyl-phenyl}-4H-[1,2 4joxadiazol-5-one

N
ﬁ/\g\\ i’\é_j
TEA g CF35020
S a— O% —
\ 3 N
OYN N HN o
i

i

34
N iﬁs\ f~o—t
Y HINCHHCI, NEt3 o s o
s o YN H
o R S
\\ N

n F “n ci
F% "0 Cl 7(
N’/
d \>ﬂ N
] s \‘[//
1.Phenyichioraformate, Pyridine o
2. DBU, MeCN YN
F “a exampie & ¢l

15
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C21 H24CIN305 (433.90), MS (ESI): 434.2 (M+H'). Example 16 3-[2-C
hloco-4-(2-cyclohexyl-4-methoxymethyl-oxazo I-5-ylmeth oxy)-phenyl]-4

W 2&9 [,%&,ﬁ}]oxadlazol -5-one N HN--f ,O According to the pethadqosoee303
escrlbed in Example 1 3-[2-Chloro-4-(2-cyclohexyl-4

methoxymethyl-oxazol-5-ylmethoxy)¥Henyl]-4H-[1,2,4]oxadiazol-5-one
was obtained from

5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazoie and commercially

2-C ﬁ@ﬂﬁ%@@ﬁ@éﬂ,ﬁ&mdmaog]vsﬁ%%ﬁ)@'gslﬁet%g}* %%9%5}%%4419 87),

HY). Exa 17 3-[2-C hloro-4-(2-cyclo
heptyl-4-methoxymethyl-oxazol-5-ylmethoxy)-phenyl})4H- 20
[1,2 4)oxa iazol-5-onei 0) N~ ~ o0 N-o0 al-o C1 Acegrding to the method
xa

des nple [2-ChIoF5’54-(2-c k4-
o.methox methyl-oxaza Im \g\hoxy) -phe

Q— \
-[1,2,4]oxadi -0
Wés

tained WO 2007/039177 PCT/EP2006/009303 154 from c¢;

Chloromethyl-2-cycloheptyi-4-methoxymethyl-oxazole and commercially
available 2-Chloro-4-hydroxy-benzonitriie. C21H24CIN305 (433.90), MS
(ES): 434.1 (M+H"). 5 Example 18 'bra n s-3-{2-C

4.5 ghripddAmetAdks AT DRBIRRIIMAE yaéréﬁa*@%ﬂ‘y%xﬁzr&ﬁ*%@me -1
carbﬂmﬁ&f@éﬁﬂ]td@h@ﬂﬁ’}ééﬂeﬁ’l(aéb@@@aﬁo&-ré&%ibB@ﬁtﬂﬁl&Mrﬁ}hthlazoi -2-y)-

plpel%?ng—&crap g‘x%)l( ”;%HP{ %Efbt@'i ﬂelé 2PaNg & n C glr%iha?!)fryal\)fa?ex%%g él%hic)m»ti-
hydroxy-benzonitrile according to the method described in Example 1) was dissolved
in 100 mi dichicromethane. 20 mi trifluoroacetic acid were added and the reaction
mixture stirred at room temperature for one hour. The solvent was removed in vacuo
and the residue dossolved in 200 mi ethy! acetate, washed three times with saturated
NaHCO3 solution and then dried over MgS04. The solvent was removed in Vacuo o
obtain 3.5 g 2-Chioro-4-(4-methyl-2-piperidin-4-yi-thiazol-5-ylmethoxy)-benzonitrile as
colouriess solid.

C17H18CIN3OS (347.87), MS (ES!): 348.0 (M+H™).

2-Chioro-4-f4-methyl-2-(1-triffucromethanesuifonyl-piperidin-4-yi)-thiazol-5-yimethoxy}-
benzonitrile

N
(\/“\;\éﬁ CF3502C1 (\/l:ﬁj

O N \\
HN. \:»( A N

cl F7( ©

500 mg 2-Chloro-4-(4-methyi-2-piperidin-4-yl-thiazol-5-yimethoxy)-benzonitrile was
dissolved in 20 m! dichloromethane. §.25 ml N,N-Diisopropylethylamine and 50 mg
dimethylaminopyridine were added. Then 0.26 mi trifluoromethanesulfonylchloride
were added to the ice cooled reaction mixture. The cooling bath was removed and the
reaction mixture stirred at room temperature overnight. The reaction mixture was
washed with 10 ml saturated NaHCO3 solution and then dried over MgS04. The

soivent was removed in Vacuo. The resuliing crude material was purified by reversed



10

15

ylmethoxy]- phenyl}-4H-[1,2,4]oxadiazol-5-one 18b/ O N M O N-00 ~YfN
\OOHNIOONONY~/O FFCI 10 F F example IBe Cl F example 98b

Wé%&)_@' %t}o the method described in Example 1 a mixture gf-ispah noe303
trans ]3? - Ch lord-4-[4-methoxymethyl-2-(4-trifl uoromethyl-cyclohexyl

)-oxazol-5-y Imethoxy]- phenyl}-4H-[1484)oxadiazol-5-one was obtained
from cisltrans-5-Chloromethyl-4-

methoxymethyl-2-(4-trifluoromethyl-cyclohexyl)-oxazole. The
di reqisomere I b iral .« )
S Rt B A L R
pipetidiiudryixteiicecidioetiaiyragszeqittle as amorphous solid.
caaﬂW&%ﬁMﬁ!{’%@?&%ﬁé‘é’i:&n@fé&%‘?%@j syelohexyl)-oxazol-5-ylmeth
nyl}-4H-

oxy]- phe H-[1,2,4)oxadiazol-5-onel8a [C21 H21 CIF3N305 (487.87),
MS (ES!): 488.2 (M+H+), Rt = 24.5 min] and

3—{2—@%1%??—&#1'%%;[!420{'?mmhgr(éstfiif&u@l!%ﬂ%hﬁln’fﬂ-yi)-thiazol-s-
cyclohexyl)-oxazol-5-yimethoxy]- pheny!}-4H-[1,2,4)oxadiazol-5-one 18b
vlme[%QMﬂ@Wé}\‘l%ﬁ‘kz%%“fl%’iﬁ};df\ﬂéofés?ﬁ/e488.2 (M+H"), Rt = 8.0 min].

Example 19
3-[2-Ch|or~p§%—\fyclohexyﬁ4-mqpholin-4-ylmethyl-oxazol-5-ylmethoxy)-IO
5 R

he 4 AoxadiaZot5s-one D NN ry HN-,~O N"C CI WO
020 7/039177 PC/EF

S

< o]
F% O example €
Fe

According to the method described in Example 1 3-{2-Chloro-4-{4-methyl-2-{3-
trifluoromethanesulfonyl-piperidin-4-yi)-thiazol-5-yimethoxyl-phenyl}-4H-
11,2 4Joxadiazo!-5-one was obtained from 2-Chioro-4-[4-methyl-2-(1-

trifiuoromethanesulfonyl-piperidin-4-yl)-thiazol-5-yimethoxy]-benzonitrile.
C19H18CIF3N405S2 (538.96), MS (ESI): 538.3 (M+H").

Example 7
3-(2-Chioro-4-{4-methyl-2-[1-(2,2,2-trifluoro-ethy!)-piperidin-4-yi}-thiazol-5-yimethoxy}-
phenyh-4H-[1,2 4Joxadiazol-5-one

N;’\<fj N’jJ\>ﬂ
s .
CF3CH2S02ZCF3 o N
i/\/Ls ol Ny CTRERESOEER [ w< \>—\\N
HN\/] S N /L i
<l 7T
F

<

2z

ﬁ‘\gﬁ 7\
S
,O/\ °Q‘\\N
e :
F7IF

F

1.Phenylchlorsformate, Pyridine
2. DBU. MeCN

W
\>~\ N—O—H
s
HINOH"HCI NE13 o
Ne~ NH
£ Ec*
=

N H

[’\g_ﬂ b [s]

O}\s O*Q_QN\(
-0

N N

example 7 Ci
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155 According to the method described in Example 1

3-[2-Chloro-4-(2-cyclohexyl-4-
W@&{%Uﬁg-ylmethyl-oxazol-5-ylmethoxy)-phenyl]-4H-[1,2,f,}ﬁ)@gigg@g,@ggg,

ne was obtained from

4-(5-Chloromethyl-2-cyclohexyl-oxaZd%-ylmethyl)-morpholine and

commercially available 2-Chloro-4-hydroxy-benzonitrile. 5

C23H27CIIN405 (474.95), MS (ESI): 475.22 (M+H"). Example 20 3-[2-C

oro-4-(2- | i i . g T e _
2o e T R b s S g ot

benzapioieling to the method described in Example 1

3-[2-Chloro-4-(2-cyclohexyl-4-

dieLh aminomethyl-oxazol-5-yImethoxy)-phen ﬂ%Hﬁ-[l,ZA]oxadiazol-S-on

€ Was Inge CF3CH2502CF3 S o \
-Crﬁoro- clohexyl-oxazol-4- mgﬁhyl)-diethyl- ne and

HN~_commercially avajlable 2-Chloro-4-hydroxy-benzonitrile. 15 ¢

C23H29CIN404 (460.96), MS (ESI): 4612 (M+H"). Example 21

3-[2-Chloro-4-(2-cyclohexyl-oxazol-4-yimethoxy)-phenyl]-4H-1,2 4]oxadia

710 7 B BN N BONEB Al TR AR RE R T were

dissEvempled snldthloyardn(rany ddtemiboxaDilsopropylethylamine and 710 mg
4-ylmethoxy)- [1-4H-]1,2,4]oxadiazol-5-o0ne was obtained f ,

22 R MBS e oL ey ot on midure

heat2d0inaier-defiye foxyviee heorstriTée CASiHd 3SHNBY (8788 W)W SilEs) by addition

o R P SR T SMS 0o

The giplqamictiasxienangitn ke psoyaiiaihdx§ antieda i Aiploro-4-{4-methyi-2-[1-
(2,22 AilRX8 AR -3 1R -4-yi]-thiazol-5-yimethoxy)-benzonitrile.

C19H19CIF3N30S (429.88), MS (ESI): 430.0 (M+H™).

3-(2-Chioro-4-{4-methyl-2-{1-(2,2 2-trifluoro-ethyl)-piperidin-4-yl}-thiazol-5-yimethoxy}-
phenyl}-4H-{1,2 4]loxadiazol-5-one

H

N
J&‘\ \N ©
s" % 4 \7//
~0
N~ N
F7(” axample 7 Ct
F

£

According to the method described in Example 1 3-{2-Chioro-4-{4-methyi-2-{1-(2,2,2-
trifiuoro-ethyl)-piperidin-4-yli-thiazol-5-ylmethoxy}-phenyl)-4H-{1,2 4}oxadiazoi-5-one
was obtained from 2-Chloro-4-{4-methyl-2-{1-(2,2 2-triflucro-ethyl)-piperidin-4-yl}-
thiazol-5-vimethoxy}-benzonitrile,

C20H20CIF3N403S (488.92), MS (ESH): 4838.1 (M+H").

Example 8
3-{2-Chloro-4-[4-methyi-2-(1-phenyl-piperidin-4-yl)-thiazol-5-yimethoxyj-phenyl}-4 H-
[1,2,4]oxadiazol-5-one
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0 _N~o \/N,0 s5 According to the method described in Example 1
3-{2-Chloro-4-[2-(2-cyclohexyl-
wiihdapethoxymethyl-thiazol-5-yimethoxy]-phenyl}-4H- - pot/Ep2006/009303
[1,2,4]oxadiazol-5-one was obtained from
5-Ch|oromethyi-2-(2-cyc|ohexyl-viny?)@-methoxymethyl-thiazole and
commercially available 2-Chloro-4-hydroxy-benzonitrile. C22H24CIN304S
(461.57), MS (ESI): 462.1 (M+H+). 10 Example 23 3-{2-C h
loco-4-14-methy 1-2-(6-trifluoromethyl-py rid in-3-yl)-thiazol-5-yl meth
oxy]-pheyyl)- 4H-[1,24]oxadiazoi-5-one ci cl\~\~\PPh3, DEAD\\N N\
\f 1 HN4 0 NN\\N 1.) NH20H (I 2J
yVChlorofoTthat, DBU S / F N F F 15
2-Chioro-4-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yimethoxy]
Accordimg e S Sd Gacontbsd MEEXAMBIS 1 3-{2-Chioro-4-[4-methyl-2-(1-phenyl-

piperidin-4-yl)-thiazol-5-yimethoxyl-phenyl}-4H-{1,2 4joxadiazel-5-one was obtained

from 4-(5-Chloromethyl-4-methyi-thiazol-2-y})-1-phenyl-piperidine and commercially
available 2-Chloro-4-hydroxy-benzonitrile.
C24H23CINAO3S (482.99), MS (ESI): 483.4 (M+H").

Example 8
3-{2-Chioro-4-[2-(4 4-difluoro-cyclohexyl)-4-methoxymethyl-thiazol-5-yimethoxy}-
phenyl}-4H-{1,2 4]joxadiazol-5-one

/
C

£ cl
According to the method described in Exampie 1 3-{2-Chloro-4-[2-(4 4-difluoro-
cyclohexyl)-4-methoxymethyl-thiazol-5-yimethoxy}-phenyl}-4H-{1,2 4]joxadiazol-5-one
was obtained from 5-Chloromethyi-2-(4 4-difluoro-cyclohexyiy-4-methoxymethyi-
thiazole and commercially available 2-Chloro-4-hydroxy-benzonitrile.
C20H20CIF2N304S (471.81), MS (ESI); 472.4 (M+H").

Exampie 10
3~{2v0hloro—é-{2~{2~cyctohexyi—ethy?}ut"rwmethoxymethyi—thiazo}-5—yimethaxy}—phanyl}~
4H-[1,2 4joxadiazol-5-one
/
o]
N H
!i%j N0
O~ 0ORT
-
Ci
According to the method described in Example 1 3-{2-Chloro-4-{2-(2-cyclohexyi-ethyl)-
4-methoxymethyi-thiazol-5-yimethoxy}-phenyl}-4H-[1,2 4joxadiazol-5-one was obtained
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N/ N50H+/FOFNHO&FF To an ice cooled solution of 2.76 g
[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5- yl]-methanol, 2.06 g
wa-sharssf-hydroxybenzonitrile and 3.03 g triphenylphosphipe iWéds/oo9363

2007/039177 PCT/EP2006/009303 157 30 ml tetrahydrofuran were

added 1.74 m| dlethylazodlcarboxyaié The reaction mixture was stirred
at room temperature overnight. 0.56 ml 30% H202 were added and the
reaction mixture diluted by addition of 200 ml diethylether. The organic

fmm'éyéﬁaeﬁeﬁm%ww SU%QQ%HHV(?QWH A RLeRiLing sver

4. The solvent 5 was remaoved in vacuo.The resultlng residue was

comwﬁ@av@w@@e&%&g@ﬁfﬂw@w&ﬁaﬁw'HQEg

c22Rfe0imeckE-asihyd R fstifigoramethyhpyHtin-3-yl)-thiazol-5-
ylmethoxy]-benzonitrile as a iyophilisate. C18H11CIF3N30S (409.82), MS
(ESI): 410.1 (M+H"). 10

Exa;a;{%—&:hloro -4-[4-methy1-2-(6- trifluoromethyl pyridin-3-yl)-thiazol-5-ylmeth

3RSk 4!{# rXadResy ﬁuz&hﬁ%S&F@‘%&étﬁ%%gmbh%ﬁ

ampl
{1,2,3}@2&3Mc¢-&-@4}&nethyl -2-(6- trifl uoromethyl-pyridi n-3-yi)-thiazol-5-y |
methpxy) phenyl}-4H-[ 1.2, 4)oxad iiazol-5-one 15 was obtained from
oro-4-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5- y Imeth
CHES

enzon |tr;.,le
According to the method described in Example 1 3-[2-Chloro-4-(2-cyclohepty!-4-
methoxymethyl-thiazol-5-yimethoxy)-phenyll-4H-[1,2 4loxadiazol-5-one was obtained
from 5-Chloromethyl-2-cycloheptyl-4-methoxymethyl-thiazole and commercially
available 2-Chioro-4-hydroxy-benzonitriie.
C21H24CIN304S (449.96), MS (ESI): 450.5 (M+H").

Example 12
Trans-3-(2-Chloro-4-{2-[4-(4-chioro-phenyl}-cyciohexyl}-4-methoxymethyi-thiazol-5-
yimethoxyhphenyl)-4H-[1,2 4]oxadiazol-5-one

According to the method described in Example 1 trans-3-(2-Chioro-4-{2-[4-(4-chioro-
phenyl}-cyclohexyl]-4-methoxymethyl-thiazol-5-yImethoxy}-phenyl)}-4H-
[1,2,4]oxadiazol-5-one was obtained from trans-5-Chioromethyl-2-{4-(4-chioro-phenyi)-
cycichexyil-4-methoxymethyl-thiazole and commercially available 2-Chioro-4-hydroxy-
benzonitrile.

C26H25CI2N304S (546.48), MS (ESI): 546.4 (M+H").
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C19H12CIF3N403S (468.84), MS (ESI): 469.2 (M+H'"). Example 24 20
3-(2-Chloro-4-{l :
wikbupathyk2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5yfrdreaiosm09303
phenyl-ethoxy}-phenyl)-4H-[ 1,2,4)oxad iazol-5-one o ~No NFT~F F
WO 2007/039177 PCT/EP2006/009383 158 According to the method
described in Example 1 3-(2-Chloro-4-{1-[4-methyl-2-(trans-
1,4-trifluoromethyl-cyciohexyl)-thiazol-5-yl]-2-phenyl-ethoxy}-phenyl)-4H-
Exar[.;lp%@gxadiazol-&one was obtained from
2-Chloro-4-{1-[4-methyl-2-(4-trifluoromethyl-
3-[2-GHRIRckyB - eBrRE T PRRIRNEIRER e eI e e cPhERY -4 H-
[1,2 AiMpyl2-4ke
trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-2-phenyl-ethanol and
2-chloro-4- hydroxybenzonitrile according to the method described in
example 23). TQ‘e racemic mixture was separated into its enantiomers by
chr tographyan.ehiral phase (Chiralpak AD-H/39) with the eluent
.n-r?ept =@o pe | : ethanol=8:1:1., Rt = 7.13 min and 9.94 min. 10
C27H25CIF3N303S (564.03), MS (ESI): 564.33 (M+H"). The following

e e R R e BT
metiethgogdtidyl dteroiphehyiBid bkl pidioxhdibz o1 2-diexadiazb b 5-Fne-wlalgbtained
from%h%Qf&%ég’h\/}-ik}%@&%—é‘—%&%xymethyi-oxazoie and commercially
available 2-Chloro-4-hydroxy-benzonitrile.

C19H20CIN305 (405.84), MS (ESI): 406.1 (M+H").

Exampie 14
3-{2-Chloro-4-[4-methoxymethyl-2-{B-trifluoromethyi-pyridin-3-yh-thiazol-5-yimethoxyl-
phenyl}-4H-[1,2 4joxadiazol-5-one

/
G
N H
!Agﬂ \N\éo
= S 0 W
F at - <:2 :N’O
=1 <
F

According {o the method described in Example 1 3-{2-Chloro-4-{4-methoxymethyl-2-(6-
trifluoromethyl-pyridin-3-yh-thiazol-5-yimethoxyl-phenyl-4H-[1.2 4]Joxadiazoi-5-one
was obtained from 5-(5-Chloromethyl-4-methoxymethyi-thiazol-2-yl)-2-trifluoromethyl-
pyridine and commercially available 2-Chioro-4-hydroxy-benzonitrile.
C20H14CIF3N404S (498 .87, MS (ESH: 488.3 (M+H™),

Example 15
3-[2-Chloro-4-(2-cyciohexyl-4-ethoxymethyl-oxazol-5-yimethoxy)-phenylj-4H-
{1,2,4]Joxadiazol-5-one
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FNFN FF1)NH20H //[~~~0 2.) phenylchloroformate, pyridine 3.)
DBLJDBU, MeCN1CINV F\S\NNO FF WO 2007/039177
wb SubirEr9P6/009303 159 4-[4-(3-Be nzyl oxy-p PCT/EP2006/009303
ropy!)-2-(6-trifluoromethyl-pyrid i n-3-yl)-th iazol-5-ylmethoxy]-2-
chloro-benzonitrile 0 0 C NaH, DMFI88F SOHNSO/\ NN FFNFF
1.44 g [4-(3-Benzyloxy-p ropy
[)-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi]-methanol 5 were dissolved
in 15 ml dimethylformamide. 231 mg sodium hydride (95%) were added
anc the reaction mixture stirred at room temperature. After thirty minutes
mg 2-chloro-4-fluorobenzonitrile were added and the reaction mixture
stirred at room temperature for one hour. Then the reaction was
Oq&enc 1€ -@ he ' afidition of 20 mi water and extracted three times with
portions of*5( ml*’ﬁﬁ}ethyltertbutylether. The 10 combined organic phases
were dried over MgSO04. The solvent was removed in vacuo. The resulting

Accamsiiduie Wesmetitetidep cebed id pramplel PLE R Cbtain-64 2 wyripexg-4-
ethag@]%% %%995%%@%8&99%6%%% i9 inrSeuhith dpzobRayiasBhtained

from 5-Chloromethyl-2-cyciohexyl-4-ethoxymethyl-oxazole and commercially available

2-Chioro-4-hydroxy-benzonitrile.
C21H24CIN305 (433.90), MS (ESI): 434.2 (M+H™).

Example 16
3-{2-Chloro-4-(2-cyclohexyl-4-methoxymeathyi-oxazol-5-yimethoxy)-phenyil-4 H-
[1,2,4loxadiazal-5-one

According to the method described in Example 1 3-[2-Chioro-4-(2-cyciohexyi-4-
methoxymethyl-oxazol-5-yimethoxy)-phenyi]-4H-[1,2 4]oxadiazol-5-one was obtained
from 5-Chloromethyl-2-cyclohexyl-4-methoxymethyl-oxazole and commercially
available 2-Chioro-4-hydroxy-benzonitrile.

C20H22CIN30O5 (419.87), MS (ESI): 420.1 (M+H™).

Example 17
3-[2-Chloro-4-(2-cycloheptyl-4-methoxymethyl-oxazol-5-yimethoxy)-phenyll-4H-
[1,2 4]oxadiazol-5-one

O/
N > H
B | o
O
.
Gl

According to the method described in Example 1 3-[Z2-Chloro-4-(2-cycioheptyl-4-
methoxymethyi-oxazol-5-yimethoxy}-phenyl}-4H-[1,2 4]oxadiazol-5-one was obtained
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benzonitrile as yellow lyophiiisate. C27H21 CIF3N302S (544.0), MS (ESI):
544.2 (M+W), Rf(n-heptane:ethyl acetate = 15 1:1)=0.66.

Wg-%{;%-;%ﬁenzyloxy propyl)-2-(6-trifluoromethyl-pyrid POT/EP2006/009303
In-3-yi1)-thiazol-5-yImethoxy]-2- chloro-phenyl}-4H-[1,2,4]oxadiazol-5-one 0

NCIHC F' FNF WO 2007/039178#CT/EP2006/009303 160
According to the method described in Example 1
3-{4-[4-(3- Benzyloxy propyl)-2- (6-
tyf omet n%" %v@ Y. %W-\
fromﬁ H E?oxadl f;%l one was o talne @Wh%ﬁﬂ@%m%ﬁ%‘ércxally

availkiie BEEanyibtyprogyiponiiiforomethyl-pyridin-3-yl)- th

e Jlesb C26H22CIF3N404S
cet %%bgq ?H%e Q(gEé\%él1 ;56%%%; %B H{})@Ex?mﬁlz 26

3-(2-Chloro-4-{1-[4-methyl-2-(6-trifl
Exa,%gqgmgthyl pyridin-3-yl)-thiazol-5-yl]-propoxy}-

phenyl)-4H-[1,2,4]oxadiazol-5-one H N SNCf FEN F1 ordl t
Trerh ek T BN 45 T SRR s
yimédtifisanomeshyppridinBaybxddezadiSydhpropaxyldphenyl)-4H-{1,2,4]oxadia
cis-£?£-%g%?04-{4-methoxymethy!-2-(4~triﬂuoromethy%»cyciohexyi)—oxazo@-5~
yimethoxy}- phenyli}-4H-{1,2 4]oxadiazoi~5~one 18b

O
N
O}f\’@ ;\i yO)\ \ N\éo
&} o]
o] \ &
Fol o N
F>“

B example 18a exampie 18b

According to the method described in Example 1 a mixture of cis and trans 3-{2-
Chioro-4-[4-methoxymethyi-2-(4-trifiuoromethyt-cyclohexyl}-oxazol-5-yimethoxy}-
phenyl}-4H-[1,2 4]oxadiazol-5-one was obtained from cis/trans-5-Chloromethyi-4-
methoxymethyl-2-(4-trifluoromethyl-cyciohexyi}-oxazole. The diasterecisomeres were
separeted by chromatography on a chiral phase Chiralpak AD-H/45 n-
heptane:methancl:ethanol = 10:1:1 + 0.1 % trifluoro acetic acid to obtain trans-3-{2-
Chloro-4-[4-methoxymethyl-2-(4-triflucromethyl-cyclohexyl)-oxazol-5-yImethoxy}-
phenyl}-4H-[1 2 4Joxadiazol-5-one18a [C21H21CIF3N305 (487.87), MS (ESH): 488.2
(M+H"), Rt = 24.5 min] and cis-3-{2-Chioro-4-{4-methoxymethyi-2-(4-trifluoromethyl-
cyciohexyi)-oxazol-5-yimethoxy]- phenyl}-4H-[1,2 4]oxadiazol-5-one 18b
[C21H21CIF3N305 (487.87), MS (ESI): 488.2 (M+H™), Rt = 8.0 min].

Exampie 19
3-j2-Chloro-4-(2-cyclohexyl-4-morpholin-4-yimethyl-oxazol-5-yimethoxy)-phenyl}-4H-
[1.2 4loxadiazol-5-one

o
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was obtained from
2-Chloro-4-{1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-

wyll;psop@xy}-benzonitrile (derived from PCT/EP2006/009303
1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl) 15 thiazol-5-yi]-propan-1-ol

and 2-chloro-4-fluorobenzonitrile acc‘b’?émg to the method described in
example 25), C21H16CIF3N403S (496.90), MS (ESI): 497.1
(M+H+)Example 27 20

Acc&_é%g,f{a%% %mé%h@afﬁéy&@@&@wk} thyd: &(éﬂrg}s%qm%mbpa&gﬂm-

yl)-thiazol- 5-yl]-ethoxy}-phenyl) -4H 2,4]oxad iazol-5-one W
morm} %QW?W@WEW&})G W)ﬂéiew N-2 xﬂ@w@a@* Topg pas

obta‘ﬁ*fé’cps & é%?gﬂfitgrilﬁ%ﬂ%’c . @@M‘é%ﬁ@i@h I14( gimﬁthyi) morhpr;oi ﬂedaﬂd
oro- phe met -(6-trifluoromethyl-pyri

COMRSSIAINRYZIERIS I él;lﬁg%?}' ‘b#é’fgwl[%eff@{ﬁﬁ%dlazol 5-one was

C23blmiee o 24GHp it d (234 Uk @pliemr)Il-[4-methyl 5
2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi)-ethoxy}-benzonitrile (derived
from 2-(4-

Exaiﬁg&k—:rﬁ@phenyl) 1-(4-methyl-2-(6- trifluoromethyl pyridin -3-yl)-thiazol-5-yl)-et

ng §Ql8ﬁ%éf'bﬂ‘2§ pkhe. éh?nglﬁ LohenyllaH-
CI’I d In example 25). C26H1/CIF4AN 038 6), MS (ESI): 577.0
126%M&$m$§wmgm283(2cmmo4{zzztmmom|

-[4-methyl-2-(4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-

ethoxyy-phenyl)-4H-[1,2,4]oxadiazol-5-one F F N F NH-e0

?j{y\ H\N\f—o
U\c O—QLQ%’O
cl

According to the method described in Example 1 3-{2-Chloro-4-(2-cyclohexyi-4-
diethylaminomethyl-oxazol-5-yimethoxy)-phenyl}-4H-[1,2 4Joxadiazol-5-one was
obtained from (5-Chioromethyi-2-cyclohexyl-oxazol-4-yimethyl}-diethyl-amine and
commercially available 2-Chloro-4-hydroxy-benzonitrile.

C23H29CINADA4 (480.98), MS (ESI): 461.2 (M+H").

Example 21
3-[2-Chloro-4-{2-cyciohexyil-oxazol-4-yimethoxy)-phenyll-4H-{1,2 4Joxadiazol-5-one

According to the method described in Example 1 3-[2-Chioro-4-{2-cyciohexyi-oxazol-
4-yimethoxy)-phenyl]-4H-{1,2 4joxadiazol-5-one was obtained from 2-Cyclohexyl-4-
iodomethyl-oxazole? and commerciaily available 2-Chloro-4-hydroxy-benzonitrile.
C18H18CIN304 (375.81), MS (ESI): 378.1 (M+H").

ZWO 2004075815



ON-O CIF FF According to the method described in Example 1
3-(2-Chloro-4-{2,2,2-trifluoro-1-[4- 15

w2+ trifluoromethyl-cyclohexyl)-thiazol-5-yl)-ethoxy}mhemytindilessos
1,2,4joxadiazol-5-one was obtained from
2-Chloro-4-{2,2,2-trifluoro-I-[4-methyl28(4-
trifluoromethyl-cyclohexyl)-thiazol-5-yl]-ethoxy}-benzonitrile (derived from
2,2,2-

Exat%ﬁ é gﬁo -1-[4-methyl-2-(4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-ethanol
chloro- 4-fluorobenzonitrile according to the method described in

3-{2 Stinipé-22¥2wrripbe bt PoTiRpartRitddaEE oL sy imethoxyl-phenyl-

4H- § HLSGURONRR3R(541,90), MS (ESI): 542.1 (M+H,). Example 29
-(2- hIoro-4gl-[4-methyI -2-(4-trifluoromethyi-cyclohexyl)-thiazol-5-yl]-2-p

yridin-2-yi- 5 ethoxy}-plkenyl)-4H- [1 2,4]oxadiazol-5-one Ho sN-a ciOF
F F Accordingtot eth scrlbed in Example 1
3 -(2-Chioraz4-{1- yl-2-(4- trifluo romethyl-cyclo hexyl)-th

-py rid in-2-yi-ethoxy}-phenyl)-4 H- [1,2,4)oxadiazol-5-one was
btained from 2-Chloro-4-{1-[4-methyl-2-(4-trifiuoromethyl 10

cyclohexyl)-thiazol-5-yl}-2-pyridin-2-yl-ethoxy}-benzonitrile (derived from
Accdrdihlyeihye 2acthod described in Example 1 3-{2-Chloro-4-[2-(2-cyclohexyl-

viny W trlflug\rometh%nggggo %rth' y&u%r@ff gin- %?yﬁ%r%%ﬂkﬂ}ﬁ 5-one was

obtained from 5-Chioromethyl-2-(2-cyciohexyl-vinyl)-4-methoxymethyi-thiazole and

commercially available 2-Chloro-4-hydroxy-benzonitrile.
C22H24CIN30O4S (461.97), MS (ESH): 462.1 (M+H").

Exampie 23
3-{2-0hIoro—4~{4-methyi—2-(6-triﬂuoromethy¥-pyréd&n-B-yi}—théazo5-5—ylmethoxy}—pheny!}~
4H-[1,2 4joxadiazol-5-one

oS = e

-
=

| HN»/<
N \N'O
1.} NH20H i 3
2.} phenylchiorofermat, DBU = S 5
N

E
F

2-Chioro-4-[4-methyl-2-(6-triflucromethyl-pyridin-3-yi)-thiazol-5-ylimethoxy}- -benzonitrile

Ct i S
~
,gﬁ A3, DEAD "flg_\ D/\N
*(\/r‘\ s S ]
-
N
F
F

To an ice cooled solution of 2.76 g {4—Methy§-2~(6~triﬂuoromethyé—pyridin-3~yl)~thiazotw5~
yll-methanol, 2.06 g 2-chloro-4-hydroxybenzonitrile and 3.03 g triphenylphosphine in
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fluorobenzonitriie according to the method described in example 25).
C26H24CIF3N403S (565.02), MS (ESi): 565.2 (M+W). 15 The following

ex s ywere prepared according to process E: Example
“%—@@fiu%rzy 4-{2,2,2-trifluoro-I-[4-methyl-2-( Pt Eamgnssns

trans-1,4-trifluoromethyl-cyclohexyl)-157
thiazol-5-yi}-ethoxymethyl}-phenyl)-4H-[1,2,4)oxadiazol-5-one WO
2007/039177 PCT/EP2006/009303 163FF FNFFNFF FNaH$ O/

FEO JF HN eOH 2. k
30 AR S e 0T 4 b 2 AR P o S
mixttransdstiified @methy keygle rated oiizraght. 0.56 mi 30% H202 were added
s SR RIS DS BN e
was mmm&amwmw)méamw@mm aﬁﬁrmgﬁﬁgi The solvent
was 49%8%%@?%%‘%%@8@%%1&3&%M‘@E@a@'%’%ﬁiﬂ@g Y 28v@¥sed phase HPLC to

dimethylformamide and cooled in an ice bath. At 0C 116 mg sodium
Obtam/ar%qés%lqwﬁ%@aaa&%teﬂeﬁmm%6@68 HifF RS-
yimdeRsdipnepxdwmieikas slieglisate.

C18H11CIF3N30S (409.82), MS (ESH): 410.1 (M+H").

3-{2-Chioro-4-[4-methyl-2-(8-trifluoromethyl-pyridin-3-yi)-thiazol-5-vimethoxyl-phenyl}-
4H-1,2 4joxadiazol-5-one

0
ol HN”/<

\yo
-
RN S

| O

According to the method described in Example 1 3-{2-Chioro-4-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yi)-thiazol-5-yimethoxy}-phenyl}-4H-{1,2 4joxadiazol-&-one
was obtained from 2-Chloro-4-{4-methyl-2-(6-trifluoromethyl-pyridin-3-yl}-thiazol-5-
ylmethoxyl-benzonitrile.

C19H12CIF3N403S (468.84), M3 (ESE) 469.2 (M+H™).

Example 24
3-(2-Chioro-4-{1-{4-methyi-2-(trans-1 4-trifluoromethyl-cyclohexyi)-thiazol-5-yi}-2-
phenyl- ethoxy} phenyl)-4H-{1 2 4loxadiazol-5-one

RRagr e



room temperature for one hour. Then 10 ml water were added and the
reaction extracted three times with portions of 30 ml ethyl acetate. The

W&q&ﬁ@;ﬁgrganic layers were dried over MgSO4. The solMEE WSS asna9303
removed In vacuo. The resulting residue was purified by reversed phase

HPLC to obtain 550 mg 2-Fluoro-4-{3382-trifluoro-1-[4 15 methyl-2-(
trans-l,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-ethoxymethyl}-benzonitril
e. C21H19F7N20S (480.45), MS (ESI): 481.2 (M+H+).

Acco?ﬁé#ﬁg %%?‘h%ﬁ%é% B%‘%’é HeERsHyle?1(Ba353 hioro-4-{1-j4-methyl-2-(trans-

t -
1 ;4—ttifiagf;lrg%)r?&wpﬁﬁeﬂd%gﬂ;w}m%@r@;%%mx&@w)%
11,2 24039415 -BTWRRZNGINO9 R 20dnRrb-E-HN4-nlefLO(Sikhdromethyl-

According to the method described in Example 1

CVCI@W)[}B}%ZQL{%@}%&@@G,&@: _@gw@ﬁﬁﬁ;ﬂr@ﬁrne (derived from 1-{4-Methyl-2-(

5  trandl@nstifdoibaeanetdienslagnemibdiazol-S-dhetiyowynaeiblytn ekl -
hydré%é%%%%ﬁ%%{%ﬁﬁ%ﬁﬂ%}%bta%k@%é?%oribed in example 23).
The tearsylid-tiftuoomeshdmyceix) tsiapakorijerthbxyrinetnadicgeapbnitil chiral

phass @ﬁ%‘a\%&@%@r}mﬁfé’é\ﬂu%ﬁ%séa%Mgghﬁxmﬁﬁé 841, Ri=

uoro-4 ifluoro
7.13-pimnastiy- 24 6vtnfluoromethyl-pyridin-3-yl)-thiazol-5-yi- 10
10 c27ﬁg§gﬁ%§wk§Qgﬁx!bﬁjﬂx&ﬂs?(éﬁ?%%ﬁ.zﬁ-%@m*@ FFFHN-A OF\--N

The following examples were prepared according to process D

Exampie 25
15 3-{4-[4-(3-Benzyloxy-propyl)-2-(6-trifiuoromethyl-pyridin-3-yi}-thiazol-5-yimethoxy]-2-
chioro-phenyl}-4H-{1,2 4loxadiazol-5-one

—0

NaH, DMF Ny
i \ Ct
= s
FY()/L ° C Y
- Y
F

1.} NH2OH Oé
2.} phenylchloroforrmate, pyriding
3.} DBL, MeCN
N
] h\ Ci
= s
F I o
—
e N
F

o
ci
N
N f S\ - FOﬁ\\N
. | B OH
. N
F’

H
N\(O
N

-G
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F According to the method described in Example 1
3-(2- Fluoro -4-{2,2,2-trifiuoro-I-[4- methyl-2-(6-trill uo romethyl-py rid i
oI 5-y I]-ethoxymethyl}-phenyl)-4 H- [1,2,4]oxad| R0S
W@Vi‘}g tained from 2-Fluoro-4-{2,2,2-trifluoro-I-[4-methyl-2-(6 15 0303

trifluoromethyl-pyridin-3-yi)-thiazol-53@Rethoxymethyl}-benzonitrile
(derived from 2,2,2-

Trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethanol

B A B R S R e e >

chior@ﬁta@mibméréeby chromatography on chiral phase (Chiralpak AD-H/44)
with the elueptr-heptane: propanol : ethanol= 8:1:1 20 (preconditioning of

PCT/EP2006/0Q9
3-(4-{2,2,2=
IN-3-ylHthy

0303 165 Example 32

ifluoro-1-[4-méthyl-2- @ trlfluoromethyl
zoI 5yll- e @g\thyﬁ:{)ﬁﬂﬁyl) -AH-[ 1
E 5Acco Ohe method

F (42, 2 2-Trfluoro-I- -[4-methyl-2-(6- F

£ trlfluoromethyl pyridin-3-yl)-thiazol-5-yl]te hoxymethyl} phenyl)-4H- [I
4)oxadiazol-5- one was obtained from

1 445 SRR ISR B A TBTBRERY i iipzo -6 I-methanol

weré@%é@hv%allneiwmmewmmﬁ@mm@ tdariveosBamm hydride (85%) were
2,2,2-Trifluoro-I-

add%ﬁfﬁl&éﬂ?e’fﬁ?%{f? §‘v§ﬁ)Stﬁ?%?%"ﬁ}ﬁ’BtF?dﬂB?éﬂHré’oﬁﬂ?érta%mmmes >49

mg amt@@a#t&&&ﬁemnmwwemdw@admH&a@d:hdh&rrﬂﬁhl’@dtirred at room
temg.?ﬁj"s %;grﬁxé%%eﬁ%n %%1#@'%&%%'\'4933&& ?\@%M%@&Btig& f120 mi
water and extracted three times with portions of 50 ml methyltertbutylether. The
combined organic phases were dried over MgS04. The solvent was removed in vacuo.
The resulting residue was purified by reversed phase HPLC to obtain 841 mg 4-[4-(3-
Benzyloxy-propyl)-2-(6-trifluoromethvi-pyridin-3-vl)-thiazol-5-yimethoxyl-2-chioro-
benzonitrile as yeliow lyophilisate.

C27HZ21CIF3N302S (544.0), MS (ESI): 544.2 (M+H"), Rf(n-heptane:ethyl acetate =

1:1) = 0.86.

3-{4-14-{3-Benzyloxy-propyl)-2-(6-trifluoromethyi-pyridin-3-yi)-thiazol-5-yimethoxy]-2-
chloro-phenyl}-4H-[1,2 4joxadiazol-5-one
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3-(4-{1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-propoxymet
hyI} 2 15 trifluoromethyl-phenyl)-4H-[1,2,4]oxadiazol-5-one ~0 HN-\ N O

F FFiNFF F According to the method described mCEF)/(%EE] 0'(/9%9303
w§ fﬁﬂﬁ.}‘q‘fiﬂfﬁﬂethyl 2-(6-trifluoromethyl- pyrid

in-3-yi)-thiazol-5-yl]-propoxymethyi}-2eifluoromethyl-phenyl)-4H-[1,2,4)0x
adiazol- 5-one was obtained from

4-{1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yi]- 20
propoxymethyl}-2-trifluorom enzonitril ved from
Ao AR R GRS BT Ry ATBE ) SrAdor S E GRS RraP K-
mﬁuér@fmmthwfzstyﬂuar@mmylmenm}mazammm@m}mamemmxad:azon
descrlb 8F6N403 S : 545
VR e e S e R G o S L
thiaz®d(2-Chietosdy|222¢Rtrifidoeozbjukrigethyl-2-(trans-1,4- trlfluoromethyl cyclo
2,4]oxadiazol-5-one F
C%ﬁ?éiﬁg%%%%@ (ﬁa}g I'5°Acco g?f&rg oE tgr?gé ng%{tifdj}descnbed in Example 1
3-(2-Chloro-4-{2,2,2-trifluoro-I-[4-

Ex m 552 (trans-1,4-trifluoromethyl-cyciohexyl)-thiazol-5-yl]-ethoxymethyl}-
phenyl 1,2, 4%oxad|azol -5-one was obtained fr
2@@9{% ﬁi{éﬁl e hiigrsit y{lyﬁé@ﬁwtﬁy(i@yndm -3 yi)—thaazos -5-yll-propoxy}-

ohenyh-4H-[1,2 4]Joxadiazol-5-one

z_:/ zT
o

According to the method described in Example 1 3-(2-Chloro-4-{1-{4-methyi-2-(6-
frifluoromethyi-pyridin-3-vl)-thiazol-5-yil-propoxy}-phenyl}-4H-{1,2 4]oxadiazol-5-one
was obtained from 2-Chioro-4-{1-[4-methyl-2-(8-triflucromethyl-pyridin-3-yl}-thiazol-5-
yil-propoxy}-benzonitriie (derived from 1-[4-Methyl-2-(6-trifluoromethyl-pyridin-3-yi}-
thiazol-5-yll-propan-1-ol and 2-chloro-4-fluorobenzonitrile according to the method
described in example 25},

C21H18CIF3N4O3S (496.90), MS (ESI): 497 .1 (M+H™).

Exampie 27
3-(2-Chiloro-4-{2-(4-fluoro-phenyh-1-{4-methyl-2-(8-trifluoromethyl-pyridin-3-yl}-thiazol-
5-yljl-ethoxy}-phenyi)-4H-{1,2 4]oxadiazol-5-one
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15

trifluoromethyl-cyclohexyl)-thiazol-5-yl]-ethoxymethyl}-benzonitrile (derived
from 2,2,2-

waflyorgy1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyythigsoyaid-83
t anol and 10 4-Bromomethyl-2-chloro-benzonitrile according to the
method described in example 30). 383H20CIF6N303S (555.93), MS
(ESI): 556.0 (M+H+). Example 35 15
3-(2-Chloro-4-{2,2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-t
hiazol-5-yl]- ethoxymethyl}-phenyl)-4H-[1,2,4)oxadiazol-5-one FFFF\1' -

H~a SdFFN F Cl According to the method described in Example 1
3-(2-Chloro-4- rifluoro-I-[4-

thyl-p)'(hdl -yl)-thiazol-5-yl]-ethoxymethyl}-phenyl)
-4 HZ0W:Z Hgxad -qfie Was obtained from

triflugromethyl-pyridin-3yl)-thiazol-5-yl]-ethoxymethyl}-benzonitrile
derived from 2,2,2-

nd 4- BromomethyI-Z-chIoro-benzonitrile according to the method

scribed in example 30). C21H13CIF6N403S (550.87), MS (ESI):

50.97 (M+H+) WO 2007/039177 PCT/EP2006/009303 167 Example 36
Acecﬁd&gwtﬁemﬁﬂwdae[sbmwﬂem@draﬁ@é{awwiéhﬁzs(%hﬁm@zphgnyE)-‘f~

j4-mAle DR MBSy R4 Bl e iReehaeg Bl A O
{1,2,4]oxadiazo¥ -5-one was obtained from 2-Chioro-4-{2-(4-fluoro-phenyl)-1-[4-methyl-
2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethoxy}-benzonitrile (derived from 2-(4-
Fluoro-phenyl)-1-[4-methyl-2-(6-triflucrometnyi-pyridin-3-ylj-thiazol-5-yl]-ethanot and 2-
chloro-4-fluorobenzonitrile according fo the method described in example 25).
C26H17CIFAN4O3S (576,98), MS (ESI): 577.0 (M+H").

Example 28
3-(2-Chloro-4-{2,2 2-trifiuoro-1-{4-methyl-2-{4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-
sthoxy}-phenyl)-4H-[1,2 4loxadiazol-5-one

A

NfO

Foo
FA\
F

According to the method described in Example 1 3-(2-Chloro-4-{2,2 2-trifluoro-1-{4-
methyi-2-(4-triflucromethyi-cyclohexyl)-thiazol-5-ylj-sthoxy}-phenyl)-4 H-
[1,2.4]oxadiazol-5-0ne was obtained from 2-Chloro-4-{2,2 2-trifluoro-1-{4-methyl-2-(4-
trifluoromethyl-cyclohexyl)-thiazol-5-ylj-ethoxy}-benzonitrile (derived from 2,2,2-
Trifluoro-1-j4-methyl-2-(4-trifluoromethyl-cyclohexyl)-thiazol-5-yll-ethanol and 2-chloro-
4-fluorobenzonitrile according to the method described in example 25).
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Ni NI F 5 According to the method described in Example 1
3-(8-{2,2,2-Trifluoro-1-[4-methyl-2-(6- trifluoromethyl-pyridin-3-yl)-thiazo

etho methyl}-quinolin-5-yi}-4H- [1,2,4]oxadiazol-5-0
élﬁ’% rgm 8-{2,2,2-Trifluoro-I-[4-methyl-2-(6- FCHRP20061009303

trifluoromethyl-pyridin-3-yl)-thiazol-548Rethoxymethyi}-quinofine-5-carboni
trile (derived from

2,2,2-Trifluoro-I-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yi)-thiazol-5-yl]-eth
nql -Bromomethyl-quingline; 5- itrile according to the
C21 %b%ﬁi%sﬁ@%gég%%a%&&%ﬁ?ﬁ%ﬁcﬁ%%oss (567.47), MS (ESI):
568.0 (M+H+) Example 37 15
3-(2-Chloro-6-{2,2,2-trifluoro-I-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-t
S

-yl]- ethoxymethyl}-pyridin-3-yl}-4H-[1,2,4]oxad iazol-5-one O F
32RO B-KH1-Rrrthp- RGO omeday s tonewy bnthisge devdhBey sigin-2-yi-
%@aﬁ?@ lereblees8d2Aordioro-1-[4- |
stho ﬁ‘ﬂ% trlfll[Jorome)'Ehyl -pyrid i n-3-yi)-thiazol-5-y I]-eth oxymeth
yl}-pyrid i n- 4 H- 20 [1,2,4]oxadiazol-5-one was obtained from
2-Chloro-6-42,2,2-trifluoro-I-[4-methyl-2-(6

triflyorom thpryridin 3- yi) thiazol-5-yi)-ethoxymethyl}-nicotinonitrile

(derived
2,B2- rlfluoro @ eth arifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-eth
anc?l\'aﬁd 6 WO 26 /0 917 PCT/PP20061009303 168

omethyl-2-chigro- n?’i:o?nonltrlle according to the method described in
ple 30).

According to the method described in Example 1 3-(2-Chioro-4-{1-{4-methyl-2-(4-
trifluoromethyl-cyciohexyl)-thiazol-5-yl}-2-pyridin-Z-yl-ethoxy}-phenyl}-4H-

11,2 4joxadiazol-5-one was obtained from 2-Chioro-4-{1-[4-methyl-2-(4-trifluoromethyl-
cyciohexyl)-thiazol-5-yl]-2-pyridin-2-yi-ethoxy}-benzonitrile (derived from 1-[4-Methyl-2-
{4-trifluoromethyl-cyclohexyl)-thiazol-5-yl}-2-pyridin-2-yi-ethanol and 2-chloro-4-
fluorobenzoniirile according to the method described in exampie 25).
C26HZ4CIF3NAO3S (565.02), MS (ESI): 565.2 (M+H").

The following examples were prepared according to process E:
Example 30

3-(2-Fluoro-4-{2,2 2-trifluoro-1-f4-methyl-2-( trans-1,4-trifluoromethyi-cyciohexyl)-
thiazol-5-yll-ethoxymethyi}-phenyl)-4H-{1,2 4joxadiazol-G-one
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C20H12CIF61\1503S (551.86), MS (ESI): 552.0 (M+H). 5 Example 38
3-(2-Cyclopropyl-4-{2,2,2-trifluoro-|

wil4omgiyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazoi- POT/EP2006/009303
5-yi]-ethoxymethyl}-phenyl)-4H-[1,2,4)oxadiazol-5-one F F HO,BOH N F
IFFSO\OF F/Pd(OAO)20K3POXH- NF>INP(CY)3FN FN SrFF
N N\F 1.) NH20OH, THE/MeOHS 0 2.) phenylchloroformate, pyridine,
DCMF 3.)DSU, McCNNH FF1/N>=0 NO10

2-Cyc|oprppyl-4-{2,2,2;trif|uoro-l-[4-methy|-2-(6-trif|uorom thyl-pyridin-3-yl)

_thiagW]-eth oxymethy-benzon itrilgﬂaﬁi@lﬁ LIISO50
i NaH 8

Sl T

+  Br ;% .
F

. 4]
W F HN’(
1.) NH2OH, THFAMeOH N F i - /O
2.) phenyichioroformate, pyridine, DGM i N ¢ W
3) DA, MeCN .
—_— e F &
Fﬁ“‘..

F

m
i

2-Fiuoro-4-{2,2 2-trifluoro-1-[4-methyi-2-( trans-1,4-triflucromethyl-cyclohexyi)}-thiazol-
5-yll-ethoxymethyi}-benzonitrile

F i i N
F P
¥ 3 N N N F ~
IS 7 ’ F
s NaH 5 o
. O/\ OH + B S F;_{_.-‘
F

800 mg 2,2,2-Trifluoro-1-{ 4-methyl-2-{ trans-1 A-trifluoromethyl-cyclohexyl)-thiazol-5-
yll-ethanol and 483 mg 4-Bromomethyl-2-fluoro-benzonitrile were dissolved in 25 mi
dimethylformamide and cooled in an ice bath, At 0°C 118 mg sodium hydride (85%)
were added. The cooling bath was removed and the reaction mixture was stirred at
room temperature for ane hour. Then 10 m{ water were added and the reaction
extracied three times with portions of 30 ml ethyl acetate. The combined organic layers
were dried over MgSO4. The solvent was removed in vacuo. The resulting residue was
purified by reversed phase HPLC to obtain 550 mg 2-Fluoro-4-{2.2 2-trifiuoro-1-{4-
methyl-2-( trans-1 4-trifluoromethyi-cyciohexyl)-thiazot-5-yl}-ethoxymethyll-benzonitrile.
C21H19F7N20S (480.45), MS (ESI): 481.2 (M+H"),

3-(2-Fluoro-4-{2 2 2-trifluoro-1-[4-methyi-2-(trans-1,4-triflucromethyl-cyclohexyl)-
thiazol-5-yl}-ethoxymethyl}-phenyl)-4H-{1,2 4joxadiazol-5-one
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F (/ PtI(OAC)2 K3P04, N F N P(CY)3F'-N FN Sr309 mg
2-Bromo-4-{2,2,2-trifluoro-I-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yi)-thia
wéPlyaba e -ethoxymethyl}-benzonitrile (derived from PCT/RP006/009303

2,2,2-Trifluoro-1-[4-methyl-2-(6-
trifiuoromethyl-pyridin-3-yl)-thiazol-53fftethanol and
2-Bromo-4-bromomethyl- benzonitrile according to the method described
in example 30), 32 mg tricyclohexylphosphine, 148 mg
cyclopropylboronic acid and 470 mg K3P04 mono hydrate were dissolved
in a mixture of 4 ml toluene and 04 ml water. The reaction WO

then 130% A0 acetatg’were added. The reaction mixture was
i ™ ‘ & rs. The cooled reaction mixture was diluted

was washed twice with 25 ml water, then dried over MgSO4. The
F solvent was removed 5 in vacuo. The resulting residue was purified by

reyersed.phase, HPLC to gbtain .
AeodRE i R TREnEd S AR Crlle 1 -2 Forose-(a,2 p-rfyoror L4-
methythiag tlaBsyTjetibupmelajibeycioharnib-toapirrbrtos yTEty )by -4 H-
[ ,2,?(ﬁél_é'cﬁ?oﬁé-'-\éﬁb'&:a%oomainecﬁ from 2-Fiuoro-4-{2 2, 2-trifluoro-1-[4-methyl-2+(

yclopropyl-4-{2,2,2-trifluoro-I-[4-methyl-2-(6-trifluoromethyl-pyridin-3
transyf4naben onatiathexsieranyll-praegiamli-pthonymeirdrbesgntien F
c22R208 INEd 3N BT ABNMS (ESI): 540.2 (M+H"),

Example 31
3-(2-Fluoro-4-{2,2 2-iriflucro-1-[4-methyi-2-(B-trifluoromethyl-pyridin- 3-yl)-thiazol-5-yl}-
ethoxymethyl}-phenvi}-4H-{1,2 4]oxadiazol-5-one

O

F HN/Q

o

T~

N

According to the method described in Example 1 3-(2-Fluoro-4-{2,2 2-trifluoro-1-[4-
methyi-2-(B-triflucromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethyl}-phenylj-4 H-
[1,2.4)oxadiazol-5-one was obtained from 2-Fluoro-4-{2,2,2-trifluoro-1-[4-methyi-2-(5-
trifluoromethyl-pyridin- 3-yl-thiazol-5-ylj-ethoxymethyl}-benzonitrile (derives from 2,2,2-
Trifluoro-1-[4-methyl-2-(8-trifluoromethyi-pyridin-3-yl)-thiazol-5-yi}-ethanol and 4-
Bromomethyi-2-fluoro-benzonitriie according to the method described in example 30).
The racemic mixture was separated into its enantiomers by chromatography on chiral
phase (Chiralpak AD-H/44) with the eluent n-heptane: propanol . ethanol= 8:1:1
(preconditioning of the column with 0.1% trfluoracetic acid)., Rt = 8.51 min and 11.48
min.

C21H13F7N4O3S (534.42), MS (ESI): 535.2 (M+H").
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O N'O According to the method described in Example 1 3-(2-Cyclopropy
[-4-(2,2,2-trifluoro-I-

4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-etho -
Whﬁ?%@i@ [1,2,4)oxadiazol-5-one was obtained fro%] ﬁéf&f)ﬁmbﬁlp}sfﬁ’@ﬁus

2-Cyclopropyl-4-{2,2,2-trifluoro-I-[4-ri&thyI
2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-ethoxymethy!}-benzonitrile.
C24H18F6N403S (556.49), MS (ESI): 557.1 (M+H'") Example 39 20

Exa 3-12-%%/clopropyl-4-{2,2,2-trif|uoro-l-[4-methyl-2-(trans,1,4-trifluoromethyl-
ngg So xyl)- thiazol-5-yl]-ethoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one

3-(42Q 200710863 174 OFtERZ0 (b1000s08ne iy Fowisio ByDHhiezokS¥IN F
E \/ Ll & <8PQOS, F'hl ~P(Cy)3FFFN 'NBr

ethoy%%hy{}%%%%@ﬁ%ﬁ[:% OH S}%’OZ\<§ gﬁéényich oroforr)rQate, pyridine,
DCM F 3.}DB ECNFFFN N,0>=0

F O H
N O
S
)T
Ny N—O

—

.y

F N
F

According to the method described in Example 1 3-(4-{2,2,2-Trifluoro-1-[4-methyt-2-(6-
trifiuoromethyl-pyridin-3-yi)-thiazol-5-yl}-ethoxymethyi}-phenyl)-4H-[1,2,4]oxadiazol-5-
one was obtained from 4-{2,2,2-Trifluoro-1-{4-methyl-2-(8-triflucromethyl-pyridin-3-yi)-
thiazol-5-yl}-ethoxymethyl}-benzonitrile (derived from 2,2,2-Trifluoro-1-{4-methyl-2-(6-
trifluoromethyl-pyridin-3-yh-thiazol-5-yll-ethanol and commercially available 4-
Bromomethyl-benzonitrile according to the method described in example 30).
C21H14FB8N403S (516.43), MS (ESI): 517.1 (M+H").

Exampie 33
3-(4-{1-[4-Methyl-2-(B-trifluoromethyi-pyridin-3-y)-thiazol-5-yl}-propoxymethyl}-2-
trifluoromethyl-phenyl)-4H-[1,2 4Joxadiazol-5-one

Q
a4
G
r\i \ \.Nf
S
F ° C F

F =
N F F

F

According to the method described in Example 1 3-(4-{1-[4-Methyl-2-(6-trifluoromethyt-
oyridin-3-yi)-thiazol-5-yl]-propoxymethyl}-2-triflucromethyi-phenyl)-4H-[1,2 4Joxadiazol-
5-one was obtained from 4-{1-[4-Methyi-2-(8-trifluoromethyi-pyridin-3-yl)-thiazol-5-yi}-
propoxymethyi}-2-trifluoromethyl-benzonitrile (derived from 1-[4-Methyi-2-(5-
triflucromethyl-pyridin-3-yi)-thiazol-5-yij-propan-1-oi and 4-Bromomethyi-2-
trifluoromethyl-benzonitrile according to the method described in example 30).
C23H18FBN403S (544.48), MS (ESI): 545.1 (M+H").
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2-Cyclopropyl-4-{2,2,2-trifluoro-1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyc
lohexyl)- thiazol-5-yl]-ethoxymethyl}-benzon itrile F HO. BOHNF FF S O
C(O}3C)2 K3P04, F F~ ~N 5 Br 157 mg

g ng%% {2 2,2-trifluoro-1-[4-methyl-2-(4-trifluoromethyl- cycrlﬁig?y?l & 9303

zol- 5-yl]-ethoxymethyl}-benzonitrile {8€rived from

2,2,2-Trifiuoro-1-[4-methyl-2-(trans-1,4-

trifIuoromethyl-cyclohexyl)-thiazol-5-yl]-ethano| and

% 0-4-bromomethyl benzonitrile according to the method described in
Exa angg r??rgl]e 30), 8 mg 10 tricyclohexylphosphine, 32 mg cyclopropylboronic

3-(2-&titband-23 2 irkGe04 Injémos thydiix it anerd dissBve medhyibaxseoeyl)-

thsaz‘Eﬁ L40) e&%&%‘éﬁsﬁ Wiﬁg ggﬁt; (N%Clii%&a@?é% iesvgas.pured with argon,

ere added, The reaction mixture was

stirred at 150 forﬂ‘lve hours. The cooled reaction mixture was diluted by

addition ofy Facetate and filtered through a celite pad. The filtrat
h ceR'/wth 25 ml wqt@r then dried over MgS04. The

fvas femoved in vg

ting residue was purified on
anevethyl acetate = 2:1 to obtain 44 mg

F 4 trlfluoromethyl cyclohexyl) -tRiazol-5-yi]-ethoxymethyl}-benzonitrile. WO

Acc?zé)igr%ﬁ %7??\% %Ei; %)&E{QQ ?ﬁ%%aﬁrﬁec?%*@%%!?&é é?%ﬁ)ﬁ%% -1-[4-

eptane : ethyl acetate =

metmftzﬂmﬂoﬁwﬂu{zwmﬂmﬂmﬁetmﬁzgl(%-aﬁseih@mmm@fmywH—
[1 2%8@%%2‘9(—@ one was cbtamed rrom 2-Chloro-4-{2 2 2-trifluoro- 1&4 -methyl-2-(4-

thiazo I] ethoxymethyl}-ph enY )-4H-[1,2,4 oxadiazol-5-one F
tr:fiumrwt@ -cyciohexyl)-thiazol-5-yi}- sthoxymethyl}-benzonitrile (derived from 2,2,2-
Trifluoro-1-{4-methyi-2-(trans-1,4-trifluoromethyl-cyciohexyl)-thiazol-5-yi}-ethanol and
4-Bromomethyl-2-chioro-benzonitrile according to the method described in example
30).

C22H20CIFBN303S (555.93), MS (ESH): 556.0 (M+H").

Example 35
3-(2-Chioro-4-{2,2 2-trifiuoro-1-[4-methyl-2-(8-triflucromethyl-pyridin-3-yi)-thiazol-5-yl}-
ethoxymethyi}-pheny!}-4H-[1,2 4]joxadiazol-5-one

FOF

N F
N
\g

According to the method described in Example 1 3-(2-Chloro-4-{2,2,2-trifilucro-1-{4-
methy!-2-(8-trifluoromethyl-pyridin-3-yl)-thiazol-5-yil-ethoxymethyl}-phenyl}-4 H-

[1,2 4loxadiazol-5-one was obtained from 2-Chloro-4-{2,2,2-trifluoro-1-{4-methyi-2-(6-
trifluoromethyl-pyridin-3-yh-thiazol-5-yil-ethoxymethyl}-benzonitrile (derived from 2,2,2-
Triﬂuoro—1-{4-methyE»2-(8-triﬂuorométhyi~pyridin-3-yl)—thiazoi~5myi}-ethanoi and 4-
Bromomethyl-2-chloro-benzonitrile according to the method described in example 30).
C21H13CIFBN4O3S (550.87), MS (ESI): 550.87 (M+H").
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N\'S O N F F F According to the method described in Example 1

3-(2-Cyclopropyl-4-{2,2,2-trifluoro-1-
- 4im%mg§-7g-(trans,1,4-triflgoromethyl-cyclohexyl)-thiazol-5-)é1&-§m¥m%@¥3

-phenyl)- 4H-[1,2,4]oxadiazol-5-one was obtained from
2-Cyclopropyl-4-{2,2,2-trifluoro-I-[4 187
methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-ethoxymethyl}-
benzonitrile. C25H25F6N303S (561.55), MS (ESI): 562.1 (M+H+).

@Ie 40 3-(4-{2,2-Difluoro-I

- 4-methyl-2-(6-trif|uoromethyl-py(idin-3-yl)-thiazol.-5'-yl%-r 15
3-(8-HtidRy BT ph Bt A - S AT ki ety bRgrolim R R 20LR S~ -
ethokif:nfemyﬁ@\%@iﬁi@jﬂﬂl‘?—[ﬂ%‘?@x@%ﬁ&@%gxamp|e 1

Exa

3-(4-{2,2-Difluoro-I-[4-methyl-2-
trifluoromethyl-pyridin-3-yi)-thigzol-5-yl]-butoxymethyl}-phenyl)-4H-[1,2,4)o

xadiazol-5-jone was obtaifid frgm
4-{2,2-MWm ‘trifluoromethyl-pyridin-3-yl) 20
¥ oxXy

thiazol-8- ethyl}-benzonitrile (derived from

¢ 4}2-Difluoro-I-[£meth WO 2007/039177 PCT/EP2006/009303 172
rifiioromethyl-pyridin-g-yi)sthiazol-5-yl]-butan-I-ol and commercially

7 available 4- Bromomethyl-benzonitrile according to the method described

in example 30).. The racemic mixture was se. iptq its enantiopmer
Ao LT QNS A o e e et A4 AT s Ry -2
triflunrhestinye petitind=y B-thia@d-Sovtifeiacatie iy BeitlinRir=-%Bp4hin and

I, 553 4R sMSABSH et D IV HaGxample

y 2%&%&@%@@%@%‘%@%@% 4-m§yl’-2-(6-tri Iuorowr%ethyl-pyricrlm)
triﬂum@gﬂjwr@y@w@ﬁ]—_w)—thiazoi—5~y1§-ethoxymethy!}-quinoiine—S—carbonitriie {derived
from 2,2 2-Triflucro-1-{4-methyl-2-(8-triflucromethyl-pyridin-3-yl)-thiazol-5-ylj-ethanol
and 8-Bromomethyl-quinoline-5-carbonitrile according to the method described in
example 30).
C24H15FBNS03S (567.47), MS (ESI): 568.0 (M+H").

Example 37
3-(2-Chloro-6-{2.2,2-trifluoro-1-[4-methyl-2-(6-trifluoromethyi-pyridin-3-yl)-thiazol-5-yl}-
ethoxymethyll-pyridin-3-yi}-4H-{1,2 4]Joxadiazol-5-one

o

HN’<

F
o
N F \ ““-..N/
= S © N >l

According to the method described in Example 1 3-(2-Chioro-6-{2,2,2-trifluoro-1-[4-
methyi-2-(8-trifluoromethyi-pyridin-3-yl)-thiazol-5-yil-ethoxymethyi}-pyridin-3-yl)-4 H-

{12, 4Joxadiazol-5-one was obtained from 2-Chioro-6-{2,2 2-trifluoro-1-{4-methyl-2-(6-
trifluoromethyl-pyridin-3-yh-thiazol-5-yij-ethoxymethyl}-nicotinonitrile (derived from
2.2, 2-Trifluoro-1-[4-methyl-2-(6-triftucromethyl-pyridin-3-yi}-thiazol-5-yl}-ethanol and 8-



10 butoxymethyl}-phenyl)-4H-[1,2,4]oxadiazol-5-one F FO SO F/\FN
Cl F According to the method described in Example 1

-4 (2,2-difluoro-I-[4- methyl-2-(6-trifluoromethyl Y% pao06/009303
Wg %ﬁ}%ﬁﬁazol 5-yl)-butoxymethyl}-phenyl)-4H- [1,2 4]oxadgzo -5-one was

obtalned from 2-Chloro-4-{2,2-difiuoié$-[4-methyl-2-(6 15

trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-butoxymethyl}-benzonitrile

(derived from 2,2-

Difluaro:|-[4- Qzé' 33%@ adabs

OMaa®: Xh %rom%p?nethy é%o %%%E%‘l% E’ﬁ:cor mgﬁgo&i %gr%"é}%%é)é# 'pe
30}. described in example 30) C23H18CIF5N403S (560.93), MS (ESI): 561.1

), MS (ES1): 582.0
OEOW&EE %%@OWT% [4- methyl 2 -( trlfluoro(methy)l -pyridin-3-yl)-thiazol-5-yl]

- butoxymethyl}-naphthalen-I -yl)-4H-[1,2,4)oxadiazol-5-one WO 20 0 710
5 Exampid 387 PCT/EP2006/009303 173 FH FON-6 N~N FF According to

the method described in Example 1 3-(4-{2,2-Difluoro-I- eth
3 MDA P T S S G TSR RGTr--hiazol-
5-yll-¥rdyrickiR i shaaiazoHS Daedjexa dibtainBbiiom

4-{2,2- leluoro [-[4-methyl-2-(6 5

F
trifluoro I-pyridin-3-yl)¥hia281-5-yl]-butoxyme Ap-n halene-I-carb
onitrile— ¢ A ' ¥
Y L
t = S g

o] P
E PEOACIZ, KIPQ4, ) N
7 M \ \ P(Cy13 F -

\
4

i
8r

NH2OM, THFAeOH K\\/\s

1.}
2.) phenylenioroformate, pyridine, DOM !
3) DBU, MeCN F>/'\N/)

10 2-Cyclopropyl-4-{2,2 2-trifluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-
yll-ethoxymethyl}-benzonitrile

HO._..
s

F
v
ﬂs o \\O\
F N = Pd{OAC)2, KIPO4,
Fl \
F

PICYS

309 mg 2-Bromo-4-{2 2 2-trifluoro-1-[4-methy!-2-(8-trifluoromethyl-pyridin-3-yi)-thiazol-
15  S-yll-ethoxymethyl}-benzonitrile (derived from 2,2, 2-Trifluoro-1-[4-methyl-2-(6-
trifluoromethyi-pyridin-3-yl)-thiazol-5-ylj-ethanol and 2-Bromo-4-bromomethyl-
benzonitrile according to the method described in example 30), 32 mg
tricyclohexyiphosphine, 148 mg cyclopropylboronic acid and 470 mg K3P04 mono
hydrate were dissolved in a mixture of 4 mi toluene and 0.4 ml water. The reaction
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(derived from
2,2-Difluoro-I-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-
butan-l-oi and 4-Bromomethyl-naphthalene-1-carbonitrile accordln to the
WHhENSE téscribed in example 30). C27H21F5N403S (576.55) M é 8
577.2 (M+H+). 10 Example 43 3-(8-{28
2-Difluoro-1-[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl]-
butoxymethyl}-quinolin-5-yl)-4H-[1,2,4]oxadiazol-5-one FFN\ OH S/\

mixtge(%rg\lf}ﬁgﬁwwgﬁoﬁé%g Ccogdjé%g E:%‘?;é‘&?&%o ea%:cer{gx?teedvégrgécmgde '}h
reactidiuoioinet hydpyticid 3ay habiaz tir3hy §dontaxgmBteyt gledh cms oyl Fdure was

diiut#?f% Aloxpdliazol ?Ognr% eﬁsyfgéa' géﬁf @e%@t tﬁ!k@ﬁo PR 555'3}4 2 fitrrat

oromeﬁ1pr ridin-3-yl)-thiazo utoxyme quinoline-5-carboni
was witslfddriveck fiim 25 ml water, then dried over MgSO4 The solvent was removed

in va%t% Dﬁ#éoré)sb%gﬁ%&@é&%eﬁm%{%w@a éréé?sémﬁit(}tﬁd’ﬂtﬁ&ﬁﬁ 85 mg

0 and 8-Bromomethyl-quinoline-5-carbonitrile according to the

2- Cyﬁi@maaydiés%Be”dtrﬁh@é@n?pié amf?@‘z&%ﬁ@r@msttyﬁ% WY{ESiFzo-5-
vil eé.é& ﬁm%w@rg@gg/osgm PCT/EP2006/009303 174 Example 44

2-Benzo[b)th |ophen 2-yl-4-methyl-th iazo |-5-ylmeth oxy)-2-ch
C23331h ém@ 74 A RN S\ OV () 0

3-(2-Cyclopropyh4-{2,2,2-trifluoro-1-[4-methyi-2-(8-triflucromethyl-pyridin-3-yl)-thiazol-
S—y!]-ethoxymethyﬁ}—pheny%)-4H~{1 2 4loxadiazol-5-one

LN

According to the method described in Example 1 3-(2-Cyclopropyl-4-{2,2 2-trifluoro-1-
[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl}-thiazol-5-yil-ethoxymethyl}-phenyl)-4H-

[1,2 4loxadiazol-5-one was obtained from 2-Cyciopropyi-4-{2,2 2-trifluorc-1-{4-methyi-
2-(B-trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-ethoxymethyl}-benzonitrile.
C24H1BF6N4Q3S (556.48), MS (ESI): 557.1 (M+H").

Example 38
3-(2-Cyclopropyi-4-{2,2 2-trifluoro-1-{4-methyl-2-(trans, 1 4-trifluoromethyl-cyciohexyl}-
thiazol-5-yil-ethoxymethyl}-phenyl}-4H-[1,2 4loxadiazoi-5-one
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S CI H (2-B romp-4-methyl-th iazol-5-yl)-methanol 0'/ off 141 -C S B s Br
O sodium borohydride (1.2 g, 31.2 mmol) is carefully added to a solution
2-Bromo-4- methyl-thiazole-5-carboxylic acid ethyl ester
W%%ﬁ% 50|3r? *thanol (100 mL) 10 and water (1 mL) and stirred ﬁ&z&éﬁ%egses
temperature for twelve hours. The sdl¥@nt is carefully removed under
reduced pressure, the residude is taken up in ethylacetate and washed
with water. The organic phase is separated and dried over MgSO4. The
organic solvent is removed under reduced pressure tp give 3.2 g of
(2-Bromg -4+ methyl-thiazol*8-ytf*methanol, which swithout further
mtign. 15 C5H6BrNOS (208.08), MS (E WﬁrﬂaiH M.

Methd sul n|c acid 2-broma-4-methyl-thi zoI- -ylmeth | es ter [N~NB/

: H ~-W BkK' \Q"-S S @J@ﬁnn@eco@[solu ion of

F>l (2-Bromo-4- nfwke@h%alzgor‘%y )-methanol’(3.2 g, 15.6 mmol
triethylamine (3,2'mL 4 mmol) in dichloromethane (80 ml-)A

added a solution Bf methanesulfonyl chloride (2.1 g, 18.7 mmol) in
dichloromethane (20 mL). The mlxt%;l\?gpt at this temperature for 45

minutes and afterwards allowed to m g foom temperature. Water (30
1 }Nnmk)ru@r&dded after 3 hours a@#fi&ixtu ¢ IS extracted with ethylacetate.
3 el a Rt Phase is sep nd dried‘ay gSO4 25 The organic
—-sotventtis removed under reduced pressure g of WO
2007/039177 PCT/EP2006/009303 175 Methane I)B:ﬁ acid
2-bromo-4-methyl-thiazoi-5-ylmethyl ester, which was used without
further purification. 4-(2-B romo-4-methyl-th iazo

[-5-yImethoxy)-2-chloro-benzonitrile
2-Cyclopropyl-4-{2,2 2-frifluore-1-{4-methyl-2-(trans-1 4-triflucromethyl-cyclohexyl)-

thiazol-5-yl}-ethoxymethyl}-benzonitrile

F HO\ , Q
’TMF O/L
* o0 T
EHQ)\ \\@ g?é?).qc)z K3PO4, ;>[ m\}é
v N
157 mg 2-Bromo-4-{2,2 2-trifluoro- 1-[4-methyl-2-{(4-trifluoromethyl-cyciohexyl)-thiazol-
5-yll-ethoxymethyil-benzonitrile (derived from 2,2 ,2-Trifluoro-1-{4-methy!-2-(trans-1,4-
trifiucromethyl-cyclohexyl)-thiazol-5-vil-ethanol and 2-Bromo-4-bromomethyl-
benzonitrile according to the method described in example 30), 8 mg
tricyclohexylphosphine, 32 mg cyclopropylborenic acid and 237 mg K3P04 mono
hydrate were dissolved in a mixture of 2 ml toluene and 0.2 mi water. The reaction
mixture was pured with argon, then 65 mg palladium (1) acetate were added. The
reaction mixiure was stirred at 150°C for five hours, The cocled reaction mixture was
diluted by addition of 100 mi ethy! acetaie and filtered through a celite pad. The filirat
was washed twice with 25 ml water, then dried over Mg504. The solvent was removed
in vacuo. The resulting residue was purified on silica gel with the eluent n-heptane .
ethyl acetate = 2:1 tc obtain 44 mg 2-Cyclopropyl-4-{2 2 2-trifluoro-1-[4-methyi-2-
(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yi}-ethoxymethyi}-benzonitrile.



HO J/\\---N ppl O | ~-~011- Br--411L N Br's O S5 Gl To a solution of
2-Chloro-4-hydroxy-benzonitrile (1.6 g, 10.1 mmol) in dry
dimethylformamide (30 mL) is carefully added sodium hydri

W?Zz%}ﬁﬁ%f) The resulting mixture is stirred for 20 minutes aﬁé%%mé%ﬂ%os
temperature. A solution of Methanegitfonic acid
2-bromo-4-methyl-thiazol-5-ylmethyl ester (3.0 g, 10.1 mmol) in 10 dry
dimethylformamide (5 mL) is added and the reaction mixture 5 stirred at

ool S T B R SISO Ml oo - 21

=0 .2development of H2). The phases are separated and the organrc phase is
dried over MgSO4. The solvent is removed under reduced pressure and
the crude product is purifed by reversed phase HPLC to yield 15 2.2 g of
243@4ammm—r&eﬁwgf+ttmaqm-5 wmem;éya»ﬁr@merb%ﬁm@rmeihyi-cvctohexyl)-
S thlaz% iL omo- &%ﬁ\k’ |az 5 yI ?gjé%gégr%§r§)ﬁnﬁydroxy benzamid
ine -OH CUStNHZ Br S'Brcl Cl 20
4-(2-Bromo- -m%thyl thrazol 5- ytmet xy)-2-chloro-benzonitrile (200 mg,

; Sttrm/’ e of 4 ml tetrahydrofuran and 4 ml
ydrochioride (1.0 g, 14.6 mmol) was added
1 M triethylamine. The reaction mixture was
olvents were removed in vacuo and the
S ng residue poured intd"water and extracted five times 25 with
gthylacetate. The combined organic extracts were washed with brine,

ried over MgS04 and the solvent was evaporated in vacuo to obtain 199
mg 4-(2-Bromo-4-

Accondingltenibe snetlynh SeRHEDEEL HIBKIRPIF dréxiz et aminhtbasZam giffifluoro-1-
4~n¥¥ﬁ?y?—99y9r?r§,1t,7l@ %H%R?&Q@V-Q:@@%@%xyt)—thrazo -5-yll-ethoxymethyl}-phenyl)-
4H-[1,2,4]oxadiazol-5-0ne was obtained from 2-Cyclopropyl-4-{2,2 2-trifluoro-1-{4-

10 methyl-2-(trans-1 4-trifluoromethyi-cyciohexyl)-thiazol-5-yl]-ethoxymethyi}-benzonitrile.
C25H25FBN303S (561.55), MS (ESI): 562.1 (M+H").

Example 40
3-(4-{2,2-Difluoro-1-[4-methyl-2-(8-trifluoromethyl-pyridin-3-yi)-thiazol-5-yl}-
15  butoxymethyl}-phenyl)-4H-{1 2 4Joxadiazol-5-one
o

HN’Z<

O

F X,

According to the method described in Exampie 1 3-(4-{2,2-Difluoro-1-[4-methyi-2-(6-

trifiuoromethyl-pyridin-3-yl)-thiazol-5-yl}-butoxymethyl}-phenyi)-4H-{1,2 4joxadiazol-5-

one was obtained from 4-{2, 2-Difluoro-1-[4-methyl-2-(6-triflucromethyl-pyridin-3-yl}-
20 thiazol-5-yl}-butoxymethyl}-benzonitrile (derived from 2,2-Difluoro-1-i4-methyi-2-(6-
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176 C12H11BrCIN302S (376.66), MS (ESI): 376.0 (M+H+).
3-[4-(2-Bromo-4-methyl-thiazo1-5-yImethoxy)-2-chloro-phenyl]-2H-[1,
w%g&gﬁggi%ol-& one N-OH ON fet)tB OsmBr's NH2 Bisymdah@ozos

4-(2-Bromo-4-methyl-thiazol-5-ylmethbky)-2-chlorc-N-hydroxy-benzamidin
e (199 mg, 0.5 mmol) was dissolved in 6 ml dichioromethane. Pyridine
(55 mg, 0.7 mmol) and phenylchloroformate (108 mg, 0.7 mmol) were

. add the, mi - mi ]
i BT el e eyt oy spetie
BromogBliaviarozsioiBia. epenidieg erbevarthafidasaieiteraoris 3fired
The PLIOOM tRRRSEARYE Jop AR I0INMESId BRANKSHIEVBS BNARALRAIHPHAEH T iral

and the resulting crude material was purified by reversed phgse I;!ELC to ,
phaa@oﬁgﬁrjr@mw-é—%@ with the eluent n-heptané: ethanol="5:2+ 0.1% trfluoracetic

acid§M-Qsﬁj@m%%1ﬁﬁmhm-thia_zol-5-ylmethoxy)-2-ch|oro-phenyl]-2H-[1,2,4)o

xadiazol- 5-on an.amar s lyophijisate..15 C13HI9BrCIN303S
023kﬁ%é%‘?%(%2%14%2%%(%%)%%45%5&0 [blth iop he
n-2-yl-4-methyl-th iazo I-5-ylmeth oxy)-2-ch ioro-phenyl]-2 H-
c ‘Lg% ?,g?xadiazol-S-one P. Nmse'er -1sBr,H cir20 A mixture of
xa ;ffé -Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chioro-phenyl]-2H-
3-(2{C At oxatli2zdifbione (BO0eihyb 27 ity oBengSishpiistierteyD-HopsmicS-vil-
' 3 3 mmel esiym eaghgnate (730 mg, 2.2 mol) in
buiﬁ%?ﬁé#ﬁﬂ%ﬁrgﬁgﬁg %%?T% Water(%il:5 rtrai%) is degassed using a stream
of argon for 15.min. Tetrakis- triphenylphosphin-palladium (0) (34 mg,
0.03 mmol) is added and the mixture is 25 warmed to 40 C for 4 hours.
The solvent is femoved under reduced pressure and the

g H
\ N\fo
FooT N
s N }\gﬂo
F N ol

According to the method described in Example 1 3-(2-Chloro-4-{2 2-difluoro-1-{4-
methyl-2-(6-trifluoromethyl-pyridin-3-yl)-thiazo!-5-yl}-butoxymethyl}-phenyl)-4H-

[1,2 4loxadiazol-5-one was obtained from 2-Chloro-4-{2,2-difiuorc-1 -j4-methy!-2-(6-
trifluoromethyi-pyridin-3-yl}-thiazol-5-yl}-butoxymethyl}-benzonitrile (derived from 2,2-
Difluoro-1-[4-methyi-2-(8-irifiuoromethyi-pyridin-3-yl)-thiazol-5-yi}-butan-1-ol and 4-
Bromomethyl-2-chioro-benzonitrile according to the method described in example 30).
C23H18CIF5N4O3S (560.03), MS (ESI): 581.1 (M+H™).

Example 42
3-{4-{2,2-Difluoro-1 -[4-methyl-2-(6-trifluoromethyl-pyridin-3-yl-thiazol-5-yl}-
butoxymethy!}-naphthalen-1-y1)-4H-[1,2 4Joxadiazol-5-one
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residude is taken up in water (10 mL) and ethylacetate (30 mL). The
phases are separated and the water phase is additionally extracted

two-times with ethylacetate. The combined organic phase i
W%@Zﬂ%%ﬁa the solvent is removed under WO 2007/03917%;@&9;&8&/8&/9%3
PCT/EP2006/009303 177 reduced gi&ssure. The crude product is
purified using reverse phase HPLC to obtain 147 mg
3-[4-(2-Benzo[b]thiophen-2-yl-4-methyl-thiazol-5-yImethoxy)-2-ehicro-phe
nyl]- 2H-[1,2,4]oxadiazol-5-one as an amorphous lyophilisate.
C21H14CIN3Q3S2 (455.95), MS (ESI): 456.0 (M+H+). 5 Example 45
[4-methyl-2-(1-methyl-1
' biazomet xylsphenyl}-2H- [1,2,4)oxadiazol-5-one 6

3: hloko- -methy
F zol-4“-yl)-thiaz ethoxy]-phenyl}-2H-[1,2,4]oxadiazol-5-one
was—obtained by the reaction of

3-[4-(2-Bromo-4-methyl-thiazol-5-ylmethoxy)-2-chloro-

AccdtaeY s ahkh2firadiazplear ane anle 1 3-(442 2-Difluoro-1-[4-methyl-2-(6-
_1-MethylL-4-(4,4,5,5-Tetramethyl-1,3,2- Dioxaborolan)-1 H-pyrazole. 15
‘mﬂuemmﬁémmm%ﬁh@éw%&r&%?wm@xmw@%&#ﬁ 14484

11,2 3RS 4-(henRHbBaIHdactions 3o aamivbrelmeg thmethphengl-2H-
U R AR S OH BRSO LS B e SRR SIene: £ E2rb5 e
(derSad-thinz Q) B-pimeshe iy phetiy]-2 Hel: 2idooxnaditedlpyratie-Gvab-Obteine 8-yi}-
b ta%y 1th?2 N gtigp %f;o ethyl-na alene-1-carbonitrile according fo the method
S 42 HBromb: -ment'hymlhiaz ng]-yﬁmethoxy{-f—chloro-pﬁenyﬂ-ZH-
desdfii®;d]oxexiaaple536ihe and 8-Quinoline boronic acid.

C27H21F5N403S (576.55), MS (ESI): 577.2 (M+H").

Example 43
3-(8-{2 2-Diftuoro-1-{4-methyl-2-(B-trifluoromethyl-pyridin-3-yl)-thiazol-3-yl}-
butoxymethyll-quinolin-5-y!}-4H-[1,2 4loxadiazol-5-one

.
F N/\
S 2 §
\/ N S
F©" v N
F’

N—0O

According to the method described in Example 1 3-(8-{2,2-Difluoro-1-{4-methyi-2-(6-
trifluoromethyl-pyridin-3-yl)-thiazol-5-yl}-butoxymethyl}-guinolin-5-yl)-4H-

11,2 4joxadiazol-5-one was obtained from 8-{2,2-Difluoro-1-[4-methyl-2-(6-
trifluoromethyl-pyridin-3-yh-thiazol-5-yi]-butoxymethyi}-quinoline-5-carbonitrile {(derived
from 2,2-Difluoro-1-[4-methyl-2-(6-trifluoromethyi-pyridin-3-yi)-thiazol-5-yl}-butan-1-ol
and 8-Bromomethyi-quinoline-5-carbonitrile according to the method described in
example 30).

C26H20F5N503S (577.54), MS (ESI): 578.2 (M+H").
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25 C22H15CIN403S (450,91), MS (ESI): 451.1 (M+H+) WO 2007/039177
PCT/EP2006/009303 178 The following examples were prepared
accordlniﬁ to process D: Example 47

wE. fﬁ“K/Pé z<y 4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl- cyclgﬁg%%ﬂog/)%% N
[-5-yl]- 5 propoxy}-phenyl)-4H-1,2,4-¢Xddiazol-5-one O- 1~ oH Na: FF O
CN NH,OH.HCI FJ\FF\.~N\FCN NEt, F/C MW 140*0 0C- 60C,
MW HN O N - Or. 1) Phenylchloroformate F 0 o F ~~..+;. Nn iIPr2NEt F

..... JINO -F N 2)iPr2NEt MW, 150C 2
Exa%ﬂd%xy 4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-oxazol-5-yl
3-[4 Im&wﬁn@y{}a béogbefiriiey RNt Fiar ol GN/ifRath6NGER-ENON-PhEngG-2 H-

(1.2 %? O]‘%To a solution of 0.7 g of
?Zf & ?R%rlﬂuoromethyl -cyclohexyl)-oxazol-5-yl]- propan-1-olin 3
mL of dlme yform n, a“SC was added 113 ‘mg of a 55% suspension

\e T BF 4- fluoro 2-methoXy-benzonitrile in 1 mL of dimethylformamide at
5C. The resulting 15 mixture was stirred at 5C allowing the temperature to
warm up to room temperature. It

(2-Bromo-4-methyl-thiazol-5-ylj-methanol

Br”!gwi\( RS . Bri}:LOH

sodium borohydride (1.2 g, 31.2 mmol) is carefuily added to a solution of 2-Bromo-4-
methyl-thiazole-5-carboxylic acid ethyl ester (3.6 g, 15.6 mmol} in ethanol (100 mL)
and water (1 mL) and stirred at room temperature for twelve hours. The solvent is
carefully removed under reduced pressure, the residude is taken up in ethyiacetate
and washed with water. The organic phase is separated and dried over MgSO4. The
organic solvent is removed under reduced pressure to give 3.2 g of (2-Bromo-4-
methyl-thiazol-5-yi}-methanol, which was used without further purification.
CS5HBBINGS (208.08), MS (ESI): 208.0 (M+H™).

Methanesulfonic acid 2-bromo-4-methyi-thiazol-5-yimethyi ester

N _ N
Br’ﬁs\ on arJiS\ Owbm
To an icecoid solution of (2-Bromo-4-methyl-thiazol-5-yl}-methanol (3.2 g, 15.6 mmaol)
and tristhylamine (3,2 mL, 23.4 mmol) in dichloromethane (80 mL) is slowly adoed a
solution of methanesulfonyi chioride (2.1 g, 18.7 mmol) in dichloromethane (20 mL).
The mixture is kept at this temperafure for 45 minutes and afterwards allowed {o warm
to room femperature. Waier (30 mL) is added after 3 hours and the mixture is
extracted with ethylacetate. The organic phase is separated and dried over MgSQO..

The organic solvent is removed under reduced pressure to give 3.0 g of
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was then heated in a sealed tube to 60C under microwave irradiation for
- 15 minutes. After allowing it to cool down to room temperature, the
mixture was poured into water and extracted with dichloromethane. The
WE YA Yiracts were dried over magnesium sulfate, filteretf-ad 2006009303
concentrated under reduced pressurgzal he crude product was 20 purified
by column chromatography on silica gel (gradient from heptane 100 to
heptane WO 2007/039177 PCT/EP2006/009303 179 50/ ethyl acetate
50) to give 1.05 g of 2-methoxy-4-{1-[4-methy|-2-(3t’§;1ns-l,4- .
Methangey mw@%@rﬁ@i@ﬁ:m&ffw'ﬁé@ﬁ%—r%ﬁgﬂﬁ- eRSERitieh was used
withdel AR PNRBSAAR 45), MS(ESI): (M+H') 423.4 (M+H'). 5
N-Hydroxy-2-methoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohex
y)-oxazol-5- yi]-propoxy}-benzamidine 0.~0 cN NHZOH.HC! F oo N-OH F
4-(2-BdbMo-MihedhyF-Nik AOW5 -4 0L Iy pSohitoo-oé 1z0Tit ief

2-methoxy-4-(1-[4-methyl-2-(trans-1,4-trifluoromethyl-
cyclohexyi)-oxamQ];ﬁ@poxy}-be zonitrile in 15 mL of methanol was
adged 7 mf} of 10 trie ,ylaminemﬁﬁv?/zd by/79% mg of hydroxylamine
Br,lﬁy forRTE. THETesmtinggpi-)(lur ié%ealed tube to 140C

ufider micrdwave irradiation for 36 minutes. Afty { allowing it to cool down

to room temperature, the mixture was poured into water and extracted
To avsithutiohlof 8ridtieanet-Tydroxydraoznarates(vere. dibd ayep hiragResium

dime&ﬁﬂ&%ﬁﬁf&g kP @%@@W& QUG PIRARIEG488G UdE L Bmol).

uct was purified by column chromatography on silica gel (gradient

The resH Hep EWELTRO R HJARALINRRD S0 REFAHOTOFEIRATAC A GO G

MetHarLaIgroh R duidrenrsimpgthetrididdoneiimedtyl ester (3.0 g, 10.1 mmol) in
trans-l,4-tr|fluoromethyl-cyclohexyl)-oxazol-%%qii%(.)ﬁﬂogw; ben Ia;ﬂrggjg e,

dry ¢ipstiydpsRamna sy s) RASEEI PSS { eiss room
tempettivtetney rédatkhmetiyle2i taioted with LoD onhetihgtoyisl ot djtexadoand

watel-rs{a/é-rg[%so @Qf@f’ﬁﬁ{{] %A'égd'%gaﬁf%)ﬁ:id.ea\%e?ilé%'now@ﬁt of Hz). The phases are

separated and the organic phase is dried over MgSQOy4. The solvent is removed under

reduced pressure and the crude product is purifed by reversed phase HPLC to vield
2.2 g of 4-(2-Bromo-4-methyi-thiazol-5-yimethoxy)-2-chloro-benzonitrile.
C12HBBICIN20S (343.63), MS (ES!): 343.0 (M+H").

4-(2-Bromo-4-methyi-thiazol-5-yimethoxy)-2-chioro-N-hydroxy-benzamidine

4-(2-Bromo-4-methyi-thiazol-5-yimethoxy)-2-chiore-benzonitriie (200 mg, 0.6 mmotl)
was dissolved in a mixture of 4 ml tetrahydrofuran and 4 ml methano!l. Hydroxylamine
hydrochloride (1.0 g, 14.6 mmol) was added foliowed by the addition of 2.1 mi
triethylamine. The reaction mixiure was stirred at 65°C overnight. The solvents were
removed in vacuo and the resulting residue poured into water and extracted five times
with ethylacetate. The combined organic extracts were washed with brine, dried over
MgS04 and the solvent was evaporated in vacuo to obtain 198 mg 4-(2-Bromo-4-
methyi-thiazol-5-yimethoxy)-2-chloro-N-hydroxy-benzamidine as an oil.
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H N'O formate Fof0'Q O N'off 1) PhenOcforo o -1-"/~'~~1")\/ NH
iIPrzNEtF F ~JN; H F 2)iPrzNEt MW, 150C To a solution of 430 mg of
w%l'zh %93( -2-methoxy-4-{1-[4-methyl-2-( trgns-l,A-tnfuorom?@y#% 06/009303
cyclohexy g-oxazoI-5-y|]-propoxy}-benzam|d|ne in 7 mL of tetrahydrofuran
at 0C was added 2.3 mL of N,N-diisbfffopylethylamine followed by 0.120
mL of phenyl WO 2007/039177 PCT/EP2006/009303 180 chloroformate.

The resulting mixture was stirred for 5 minutes at OC then poured into

1 Rt e S TG D Eoncentrated under reduced

pressure. The residue was dissolved 7 mL of tetrahydrofuran and 0.5 mL

4P N NS ! %}X ey 8 m G Ying el iR was eated il adiazol-5-

4 ggegéﬁéb%%%%% u%g(\er rﬁ?crowa\%gﬁrradiationbfor min?ﬁ["es‘. ]After

one allowing it to cool down to room temperature, the mixture was poured into
water and extracted with dichloromethane. The organic extracts were
drﬁz;/er Jaynesi i'dulfate, filtered a ncentrnéﬁiduced

g The gruds i_produl':t""vva“s.“pug]‘,i.eﬁgb
siﬁca gel (heptape 50/%thyl 10 acetate SO)SfoIIowed by tr
dichloromethane/ diisopropyl ether to give 210 mg of

4-(2-B{@rmethonird{hidzoidhyir2 iy s-2.dhtdfodibmetiylyepelutanidirexdt mg,
-5-yll- -phenyl):=4H-1.2.4- ' 5 i ;

o5 o AR AR A ¥R e Bl o ano

phemgplicirfdrimatets @famgoRerspyoduyererarkaed A He M graphjedst room

tem%%yékﬁ@%mf@@%é%iﬁlmgwgdwtt?é)amliEﬁ’gﬁ 3096 isp-

propanol/70% carbon dioxide as eluent (136 bars, flowrate : 300 mL/min

acepRATISERAR - 4TTHE bRIAIFHRGKIREAIBINTat RARNNRTBARERD. The mixture

was Galesminad iy soalyleal e rentisa fivid Theompiogsaphy evegbiraled in vacuo

oo s R e 0 S A T o B at T BRI 142

mg 3-[4-{2-Bromo-4-methyi-thiazol-5-yimethoxy)-2-chloro-phenyl]-2H-[1,2 4]oxadiazol-
5-one as an amorphous lyophilisate.
C13HIBrCIN30O3S (402.66), MS (ESH: 402.0 (M+H").

hy on
rason with

3-14-(2-Benzo[blthiophen-2-yi-4-methyl-thiazol-5-yimethoxy)-2-chioro-phenyl]-2H-
[1,2 4]oxadiazol-S5-one

O iy _i\, = -
N N- B 7\ o
IO, — ey Y
Cl :

A mixture of 3-[4-(2-Bromo-4-methyl-thiazol-5-yimethoxy)-2-chioro-phenyl}-2H-

11,2 4]oxadiazol-5-one (300 mg, 0.7 mmol), Benzolb]thiophene-2-boronic acid (142
mg, 0.8 mmol) and cesium carbonate (730 mg, 2.2 mol) in dimethylformamide (5 mL)
and water {1 mL) is degassed using a stream of argon for 15 min. Tetrakis-
triphenylphosphin-palladium (0) (34 mg, 0.03 mmol} is added and the mixture is
warmed to 40 °C for 4 hours. The solvent is removed under reduced pressure and the
residude is taken up in water (10 mL) and ethylacetate (30 mlL). The phases are
separated and the water phase is additionally extracted two-times with ethylacetate.

The combined organic phases are dried over MgS0, and the solvent is removed under
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20 mL/min, UV 254 nm): levorotatory enantiomer: >99% ee, Rt = 6.62
min; dextrorotatory enantiomer: >99% ee, Rt = 11.0 min. Example 48
2-Methoxy-4-[4-methyl-2-(trans-1,4-trifluoromethyl- cyclo

Wﬂr%}g%ﬂg%ﬂ 25 phenyl}-4H-1,2,4-oxadiazol-5-one 0 NN~ O %‘g@%@ %’
F F WO 2007/039177 PCT/EP2006/008303 181 According to the method
described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiaz
ol-5-one, 3- . : .

recgss Ao T YR 2IRRHRL-E AR MRS SRS RISR kS gt

147 mgmypmaympmmamgmmsmim@w@mm ~chioro- phenyi}—

t S0 1 I -thiazoi-5-yl]-methanol

ahgg* u%‘r%-éﬁ%& ox&éﬁ%ﬁ%ﬁ%mﬂ—gﬁgms (469.49), MS(ESI):

C21MT0QINAGBY2 KSR, A0B(ESIIARE tif H').
1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazoi-5-yl]- 10

propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one 0 HN~_ O N CKO s~
Exampie 45

3-{2-Chioro-4-[4-methyl-2-(1-methyl- 1H-pyrazoi-4-yl}-thiazol-S-yimethoxy}-phenyl}-2H-
[1,2,4]oxadiazol-5-one

Nlj§j ) R
s G«&

N
. o

According to the method described in example 44, 3-{2-Chioro-4-[4-methyl-2-{1-
methyl-1H-pyrazol-4-yl-thiazol-5-yimethoxyl-phenyl}-2H-{1,2 4]oxadiazol-5-one was
obtained by the reaction of 3-{4-(2-Bromo-4-methyli-thiazol-5-yimethoxy)-2-chloro-
phenyll-2H-[1,2 4]oxadiazoi-5-one and 1-MethylL-4-(4,4,5 5-Tetramethyl-1,3,2-
Dioxaborolan)-1H-pyrazole.

C17H14CINBO3S (403.84), MS (ESI): 404.1 (M+H").

Example 45
3-[2-Chloro-4-(4-methyl-Z-guinolin-8-yl-thiazol-5-yimethoxy)-phenyl}-2H-
[1,2 4Joxadiazol-5-one

According to the method described in example 44, 3-[2-Chioro-4-(4-methyl-2-quinolin-
8-yl-thiazol-5-yimethoxy)-phenyl]-2H-{1,2 4Joxadiazoi-5-one was obtained by the
reaction of 3-[4-(2-Bromo-4-methyi-thiazol-5-yimethoxy)-2-chioro-phenyl]-2H-

[1,2 4joxadiazol-5-one and B-Quinoline boronic acid.

C22H15CINAQO3S (450,81), MS (ESI): 451.1 (M+H"),
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FF F According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-

W%'%@%%@]%%hyl cyclohexyl)-oxazol-5-yi]-propoxy}-phenyl)- 4%%%2%&9}%3

(2-methoxy-4-{1-[4-methyl-2-(trans-1{4&rifluoromethyl-cyclohexyl)-thiazoi-
5-yl] 15 propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one was obtained from
1-[4-methyl-2-(trans- 1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yi]-propan-|

The f\ﬁ’éﬂ@d@é‘ O metsh‘%%%’bear}é s, GESHASIANISRAS (497.54)

PAcenate wa separaied into its enantiomers
by supercrltlcal fluid chromatography 20 on chiral phase (Chiralpak AS-H,

Exarﬁ% B 250x21 mm, 5 m) with 15% methanol/85% carbon dioxide as

ent (flowrate : 90 mL/min, UV 254 nm). The enantiomeric excess of

3-(2 dehonaptiinemabyiddhamed birharma Brersitenimpxazol-5-yIl-
pmpﬁk&{ﬁ-’ﬁﬁw _Q_hlypg ALhirakphasges(Ghiracel AS, column 250x4.6 mm, 5 m)

5% methanol and 0.1 % triethylamine in carbon dioxide as eluent

(100 bar flowrate: 3 mLtmin, UV 254 nm): 25_levorotatory enantiomer:
6 77‘%*1*1|n dextrerotatory MD%%%! Rt=11.0
JER2Q467049303 182 Example 50
3 {5 Fluoro 2 met @ -4 [4-méthyl-2-(trans-I,4- trlfluoromamyl -cyciohexyl)-
thiazol-5- yimethdxy]-pfienyl}-4H-1,2,4-oxadiazol-5-one @dtN N FO V N
FF F 5 Accordifgtdttie ethod described for
3-(2-methoxy-4-{l-[4-methyl-2-(trans-1,4-

trifluorome hyI cyclohexyl) -oxazol-5-yi]-propoxy}-phenyl}- qg(adlaz
ol-5- one N- or 1) Phenyichiorofarmate
2O=K @"‘ et
2) iPrNEL
MW, 150°C e

Methoxy-4-{1-[4-methyl-2-(frans-1 4-trifluoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-

benzonitriie

OfOH NaH gchCN

i ¢ ] PN ]

- — O o
F J O S ‘
70

0°C == 50°C, MW

To a solution of 0.7 g of 1-[4-methyl-2-(4-trifluoromethyl-cyciohexylj-oxazol-5-yi}-
propan-1-ol in 3 mk of dimethylformamide at 5°C was added 113 mg of 2 55%
suspension of sodium hydride in minerat oif. The reaction mixture was stirred for 30
minutes at 5°C. The resulting mixture was slowly added to a solution of 428 mg of 4-
fluoro-2-methoxy-benzonitrile in 1 mbL of dimethylformamide at 5°C. The resulting
mixture was sfirred at 5°C aliowing the temperature to warm up to room temperature. It
was then heated in a seaied tube to 80°C under microwave irradiation for 15 minutes.
Afier allowing it to cool down to room temperature, the mixture was poured into water
and extracied with dichloromethane. The organic extracts were dried over magnesium
sulfate, filtered and concentrated under reduced pressure. The crude product was

purified by column chromatography on silica gel {(gradient from heptane 100 to heptane
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(5-fluoro-2-methoxy-4-[4-methyl-2-(trans-|
,4-trifluoromethyl-cyclohexyl)-thiazol-5-

winehexdsphenyl}-4H-1,2,4-oxadiazol-5-one was obtainedgifamr2006/009303
[4-methyl-2-(trans- 1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-methanol
and commercially available 4,5- 10 difl oro-2-methoxybenzonitrile. C21
H21 FAN304S (487.48), MS(ESI): 488.1 (M+H*). Example 51
3-(5-Fluoro-2-methoxy-4-{

50/ e’chLﬂ -fReiavd-2diran %%Wﬁlg)&@@ﬁyhﬁymmxw)mEmlé(t%s 1 ,4-
yl]-propoxy}- pheny 4H-1,2 4-oxadiazol-5-one 0 HN~-O N FI0 S~F

il MG 36 SR PR SaLEREReRIoH- Denzonirte

C22322rRtmx Yt 4B - SR R-((Fanbr] 423 4 (M+H").
trifIuoromethyl-cyclohexyl)-oxazoI-5-y|]-propoxy}-phenyl)-4H-1,2,4-oxadiaz
ol-5-one, 3-

N-HyBriup-Retiathpxyd-{A-HethetiBAatmn S rifldiametmg thy ofushsapzol-5-
-thiazol- %LW? 2007/039177 PCT/EP2006/009303 183

vl pro OX ?phen ?Eﬁ 1,2,4-oxadiazol-5-one was obtained from
1 [4 methyk2-(trans - H
1,4-triflyorernethyl-cyclaliesmlisthiazol-5-yl]-propap-1- @ N6ﬁﬁnercially

F_§,, @ atlel4,5 diftdoro- Zﬁefhexybe @,-@ C\ 3H25FAN304S (515.53),

(ES% 516 (M+H"). 5 TI'?'&‘?acemate was separated into.its enantiomers

by supercritical fluid chrom'ﬂ‘%graphy on chiral phase (Chiralcel OJ-H,
column 250x21 mm, 5 m) % 5% methanol/95% carbon dioxide as

To aemmc{ﬂwraw ‘PO PN kiVA230] mm)eﬁﬂ?eammmMemmﬁuomemw-

eac nantlo as deter ned b anal t| | supercritical f
ey MR P AT DR EERHBCD) ) Eor W B0k s acde 7 mof
trietm)amhelﬁﬂinweepmpmmaﬁ%hydroxylamme hydrochloride. The resulting
mixture was heated in a sealed tube to 140°C under microwave irradiation for 30

minutes. After aliowing it to cool down to room temperature, the mixture was poured
into water and extracted with dichioromethane. The organic extracts were dried over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude
oroduct was purified by column chromatography on silica gel (gradient from heptane
70/ ethy! acetate 30 to heptane 10/ ethyl acetate 90) to give 450 mg of N-hydroxy-2-
methoxy-4-{1-[4-methy}-2-( trans-1 4-trifiuoromethyl-cyclohexyl)-oxazol-5-yl}l-propoxy}-
benzamidine.

C22H28F3N304 (455 48), MS(ESH): 456.0 (M+H™).

3-(2-Methoxy-4-{1-[4-methyl-2-(trans-1 4-riflucromethyl-cyciohexyl)-oxazol-5-yi]-
propoxyphenyl}-4H-1,2 4-oxadiazol-5-one

N~
H o}
N-oH 13 Phenvichioroformate . o T‘/( o} —Q—<N 4
i \O § ¢ : NH PrNEL F _POA\N l\ o R ©
F —-%v““ N o 2 F !
F \

2) iPr,NEl
MW, 150°C

=

Toa
solution of 430 mg of N-hydroxy-2-methoxy-4-{1-[4-methyl-2-( trans-1 4-trifluoromethyl-
cyclohexyl)-oxazol-5-ylj-propoxy}-benzamidine in 7 mL of tetrahydrofuran at 0°C was
added 2.3 mL of N,N-diisopropyiethylamine foliowed by 0.120 mL of pheny!
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10 carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV 230nm):
first enantiomer: 92.4% ee, Rt = 9.03 min; second enantiomer: >99% ee,
Rt = 12.48 min. Example 52

w8 BIHAEromethoxy-4-[4-methyl-2-(trans-1,4-trifiuorometh AR}
hiazol-5- 15 ylmethoxy)-phenyl}-4H-4,8p4-oxadiazol-5-one 0 HN O O F
N F F F According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-

trifluoromethyl-cyclohexyi)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiaz
chtomfgfm?éga.g‘fhye rgsultmg ¥n)lxture was gt];raped F%0:’ %}rﬁinutgs) at 0°C then poured into

watdPaeid uoreseeshanrdidnos e B« Hanshb 4giivicremelby wyctobeuyl b tiir
azol-5 20 yimethoxyl-phenyl}-4H-1.2 4-oxadjazol-5-one was obtained from
g IR e - RIS EReL TR B et cue
was alsk3kfiubramethotgiiudiwabemzbbifritel G2 MIP-ORENBOIRBEBMING. The
resu’\ll:{!)g Esg)%q%oﬁ\i\pa EE'tJé)d E%sa sta%%g%é)%g%q gOB 8 Uﬁ%%?%gég%%g%rﬂa%tion for
15 rainQteif dGrabavoRg- 40 qaohtiomy- I (wans tempsifriureniBenpisp Mag poured
into giét?@zﬁlééwéﬁgﬂ%ﬁ'ﬂEﬁwgkﬁ'éfﬂa%é'?&%gk@@%aQtéfWé'er%d)over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude
product was purified by column chromatography on silica gel (heptane 50/ ethyl
acetate 50) followed by trituration with dichloromethane/ diiscpropy! ether to give 210
mg of 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1 4-trifiuoromethyl-cyclohexyl)-oxazol-5-yil-
propoxyphenyl)-4H-1,2 4-oxadiazol-5-one as a white solid.
C23H26F3N305 (481.41), MS(ESI): 482.1 (M+H™).
The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiraipak AS, column 250x50 mm, 20 um) with 30% iso-
propanol/70% carbon dicxide as etuent (136 bars, flowrate : 300 ml/min, UV 230 nmy).
The enantiomeric excess of each enantiomer was determined by analytical
supercritical fluid chromatography on chiral phase (Chiralpak AS, column 250x4.6 mm,
20 um) with 15% iso-propano! /85% carbon dioxide as eluent (100 bars, flowrate: 3
mb/min, UV 254 nm): levorotatory enantiomer. >98% ee, Rt = 6.62 min, dextrorotatory

enantiomer: >98% ee Rt = 11.0 min.

Example 48
3-{2-Methoxy-4-[4-methyi-2-(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yimethoxyl-
phenyl-4H-1,2 4-oxadiazol-5-one
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F5N FF F 5 According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
:é]f?léj%ré})gm%thyl cyclohexyl)-oxazoi-5-yl]-propoxy}-phenyl)-4H- %T;E%:!%[)}(G (; 85

(2-difluoromethoxy-4-{1-[4-methyl-2-(@dns-1,4-trifluoromethyl-cyclohexyl)-t
hiazol-5-yl]- propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one was obtained
from 1-[4-methyl-2-(trans-

1,4-triflugromethyl-cyclohe h -5- | a
T e R S R e e o MR
trafiuM&(;Ee‘ﬁh)yi&iﬁvé SHd&y B dxd2cuPiR-Srbpoxy}-phenyl)-4 H-1 2 4 oxadiazol-5-one, 3-
2- D om h -fi 4 h
{2- m(?lj\ié thlg(;\ ‘?ra!,}uolio ML H}l%ﬁq(% %ﬁ%& zoI one}%{h@ﬁsxﬂ
pheﬂl&l—%ﬂ\? @oﬁaﬁ%zﬁ%-]c}}}g}was BFtﬁlmm@mwétm&& bed
mﬂu%uororg}e%m ‘%& {405 @b%’ﬁ@?%ﬁlaﬁand 4-fluoro-2-methoxybenzonitrile.

oxazo propoxy}-phenyl)-4H-1,2,4-oxadiaz
021b{|2gj5$f§3@48 (469 49), MS(ESH): 47 A (M+HTY,

{2-difluoromethoxy-5-fiuoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cycloh

exyl)-thiazol WO 2007/039177 PCT/EP2006/009303 185
E"3%‘5%‘?71‘%%oxy]-phenyI}-4H-1,2,4-oxadiazol-5-one was obtained from
3-(2lfraetxyl-2-{itpnsnethyl-2-(trans-1 4-triflucromethyi-cyclohexylj-thiazol-5-yll-

propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-14-methyi-2-(trans-1,4-
trifluoromethyl-cyciohexyl)-oxazol-5-yll-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
(2-methoxy-4-{1-{4-methyl-2-(trans-1 4-triflucromethyl-cyclohexyl)-thiazol-5-yi}-
propoxy}-pheny!}-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-methyi-2-(trans-

1, 4-triflucromethyl-cyclohexyl)-thiazol-5-yil-propan-1i-oif and 4-fluoro-2-
methoxybenzonitrile,

C23H26F3N3048 (497.54), MS(ESI): 498.1 (M+H").

The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralpak AS-H, column 250x21 mm, 5 um} with 15% methanol/85%
carbon dioxide as eluent (flowrate : 80 mbL/min, UV 254 nm). The enantiomeric excess
of each enantiomer was determined by analytical supercritical fluid chromatography on
chiral phase (Chiracel AS, column 250x4.6 mm, 5 um) with 15% methanol and 0.1%
triethylamine in carbon dioxide as eluent (100 bars, flowrate: 3 mL/min, UV 254 nmy:
levorotatory enantiomer: >88% ee, Rt = 6.77 min; dextrorotatory enantiomer: >89% ee,
Rt=11.0 min.
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15

1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-methanol and
2-difluoromethoxy-4,5 d ifluoro-benzonitri le. C21H19F6N304S (523.46),

M ESI 524 1 (M+H"). 5 Example 55
EP2006/006303
7&& uoromethoxy -5-fiuoro-4-{1-[4-methyl-2-(trans-1,4- trlfﬁJTc’;rorznefh ?—c

yclohexyl)- thiazol-5-yl]-propoxy}-ph&8gl)-4H-1,2,4-oxadiazol-5-one 0
N~-O N F/\Or FIC Fa.,... F 10 According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-

trlflu%romethyl cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiaz
Exagpe gfle, 3-

3-{5- Eatd:ftuanmmmbwwazzﬂnrmmwm{mmethwﬂimcanmmywmwmwhw5-5-
yim E%Ee x% IO¥FF 4?{ 34”20.&0&?58‘1’39&‘3@6?1 4H-1,2,4-oxadiazol-5-one was
b

1-[4-"
methyl-2-(trang-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl]-propan-I -ol
and 2 15 diflsordinethoxy-4,5-difluoro-benzonitrile. C23H23F6N304S
(551.51), MS(ESI): 552.0 (M+H'). Example 56
3-{2-Meth -[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluorometh
yl- plperldln- A
1-yImethytfthiazol-5-yImethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one WO
2007/939177 PCT/EP2006/009303 186 NO\O

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-{trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{5-fluoro-2-methoxy-4-[4-methyl-2-(trans- 1 4-trifluoromethyl-cycichexyl)-thiazot-5-
yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from [4-methyl-2-(trans-

1 4-trifluoromethyl-cyciohexyl)-thiazol-5-yll-methanol and commercially available 4,5-
difluoro-2-methoxybenzonitrile.

C21H21F4N304S (487.48), MS(ES!): 488.1 (M+H").

Example 51
3-(5-Fluoro-2-methoxy-4-{1-{4-methyi-2-(trans- 1, 4-trifluoromethyl-cyclohexyl}-thiazol-5-
yll-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{i-[4-methyl-2-{trans-1,4-
trifiuoromethyi-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyl-4H-1,2 4-oxadiazol-5-one, 3-
(5-fluoro-2-methoxy-4-{1-[4-methyl-2-(trans-1 4-triflucromethyl-cyclohexyl)-thiazol-5-yi}-
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S.~NN FFFFF F According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-

whilluerpaisthyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4Hsly e fsiadiot s

ol-5-one, 3-
{2-methoxy-4-[2-(trans-1,4-trif|uorom‘&ﬁyl-cyclohexyl)-4-(4-trif|uoromethyl-
piperidin-1 5
ylmethyl)-thiazol-5-yImethoxy)-phenyl}-4H-1,2,4-oxadiazol-5-one was

inedf18m 21 Gransddiazol.s- btained from 1-[4-methyl-2-(trans-
e
1,4-tiBposoymativirabp ey i-fisrs  DritisRaien 2t feceTasRNEEIg0e 4,5-

diflufe 2R tMRESH Rdtid (M+H+). 10 Example 57 _
3- Z-Methox¥-4-{|1-[§-gtrans-l 4-t(|f|uorometnyl-cyclohexyl)-4-(4-tr|fluoromet
Czstﬁg(pmmsoai (515.53), MS(ESI): 516 (M+H".
The E&@éoﬁﬁ%lﬁﬂéﬁgﬁghtbﬁmbwléffwh@?ﬂbéﬁfﬁ@&ﬂfﬁiﬁ?@@héﬁ@graphy
ne ) I ccor to t tho o
on ohERRBERT SBREbRy SEHTA ARRFG ST Bakei h 4 B0 Methanol/es?%
carbirifluamethybrymiolyatxago bty dpexaddhenyfHHshconadmexcess
ol-5-one, .3- . . . .
of eqo RERUIRMET YRS ARRLTITRS ML SRANGRR) RIS REISH) Jod ST eRgP Y o
chirallﬁ;ipeeithirgicei QJ, column 250x4.6 mm, 10 um) with 1_5% iso-propanoct /85%
carbé@élgr?ﬂ%%%)é%hgﬁgk EXB?E%@Q,W&@%%@@%@%%’W%@'&%{%@ﬁ?&%ﬁ@ﬁﬁomer:

rom

92 4%%6[2¢(t@hs-3, 23 rifiino anoetdysogotishesyl 289 % wiguBictigdfa-pieridin-1-y
imethyl)-

Example 52

3-{2-Diflucromethoxy-4-{4-methyl-2-(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-

yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one

O/L N
F

F
According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4~
triftuoromethyl-cyclohexyl)-oxazol-5-yl}-propoxy}-phenyi}-4H-1,2 4-oxadiazol-5-one, 3-
{2-diflucromethoxy-4-[4-methyl-2-(trans- 1 4-triflucromethyi-cyciohexyl)-thiazol-5-
yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from [4-methyl-2-(trans-
1,4-trifluoromethyl-cyclohexyl)-thiazol-3-yl}-methanol and 2-difiusromethoxy-4-flucro-
benzonitrile.
C21H20F5N304S (505.47), MS(ES]): 506.0 (M+H™).



thiazol-5-yl]-propan-1-ol and 4-fluoro-2-methoxybenzonitrile. 20

C29H34F6N404S (648.67), MS(ESI): 649.3 (M+H ). WO 2007/039177

PCT/EP2006/009303 187 The racemate was separated in
WA GErs by supercritical fluid chromatography on chlra&?C mem%m

(Chiralpak AS-H, column 250x50 mri@% m) with 15% methanol/85%

carbon dioxide as eluent (128 bars, flowrate : 100 mLImin, UV 254nm).

The enantiomeric excess of each enantiomer was determined by

%aeﬁ/#g:al supercritical 5 fluid chromatography on chiral phase (Chiracel

column 250x4.6 mm, 5 pm) with 15% methanol/85% carbon

mdmdmasemaam(J{Q%ans;ﬁwvarmarsmwr&nmmmmmsnmxyl) -thiazol-5-

p%@@%‘ﬁﬁﬁwg Qe[ez% t5 AR5 BB Second enantiomer: >99% ee, Rt =

xample’
3-{5-Fluoro- Z-methoxy -4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-triflu
oromethyl- piperfﬂ

in-l-ylmethyl)- fiazol-5- -ylmethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one 0"- N
N HNN & F F According to the method described for

3-(2-metho -4-{]g[imethyl-2-(trans-l,4 15
trifluoronrethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiaz

ol-5-ohey, 3-
“fiore-2-methoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluor

'F
F-omethyl-
\l piperidin-1-yimethyl)-thiazol-5-ylmethoxy)-phenyl}-4H-1,2,4-oxadiazol-5-0

newas btain
S Acc?éd ?r% ?T %%\ééc))%est%” ‘%%%h%xyﬁ‘f t&o %{P{fluérohenh ‘f‘&peﬁ Sf-1 4
triflugirpreeeipiy! thisiohsxyl)- mh@@yaw@wmammylw&né&emswm&me, 3-

(2-difiuoromethoxy-4-{1-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyi)-thiazol-5-yl]-

oropoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-methyi-2-{trans-

1,4-trifluoromethyl-cyciohexyl)-thiazol-5-ylj-propan-1-ol and 2-difiuoromethoxy-4-fiuoro-
10 benzonitrile,

C23H24F5N3048 (533.52), MS(ESI): 534.1 (M+H").

Exampie 54
3-{2-Difluoromethoxy-5-fluoro-4-[4-methyi-2-(trans-1 4 -trifluocromethyl-cyciohexyi)-
15 thiazol-5-yimethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-{4-methyl-2-({trans-1,4-
triflusromethyl-cyclohexyl)-oxazol-5-yil-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
{2-difiuoromethoxy-5-fluoro-4-{4-methyi-2-{trans-1 4-trifluoromethyl-cyciohexyl)-thiazol-
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20 methoxybenzonitrile. C27H29F7N404S (638.61), MS(ESI): 639.2
(M+H4). Example 59
3-(5-FIuoro-2-methoxy-4-{1-[2-(trans-1,4-trif|uoromethyl-cyclohexlylg-4- 4-
WEL2007/039177 PCT/EP2006/009303

trifluoromethyl-piperidin-1-yimethyl)-gigigzol-5-yl]-propoxy}-phenyl)-4H-1,2,
4-oxadiazol- 5-one WO 2007/039177 PCT/EP2006/009303 188 ONO N
HFO SCNN FFFFF F According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4- .

5-y IR ARyl e P RE AT JIRRF OB A RIS AR 14t fagrans-

1,4-19h8cPBRethyCclloRIfRymennmre-4-{1-Rdiransi laddrifldiflucromethoxy-4,5-

_uoromethyl-cyclohexyl)-4-(4-trifluoromethyl 5

diflu R BRIIACT i Hfethy!)-thiazol-5-yi]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-0

C21Re9¥ad ThtEned fras), MS(ESI): 524.1 (M+H"),
1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-
1-ylmethyl)-thiazol-5-yl]-propan-I-ol and commercially available

Exarfediffuoro-2 meth oxybenzon itri le. C29H33F7N404S (666.66),

342%%(%&&18917%%&%%%9@9 1 RE FRCEMBE AR SERAMED BRRHESy1-cy clohexyl)-
enantiomers

supercrltlcaﬁ fluid chromatography on chiral phase

thiaz@tiirgicer@pXorERYIEHR2D A PHIFHHAIP 1% of a 75%

methanol/25% iso-propanolmixture/85% carbon dioxide as eluent (148
bars, flowrat% 80 mUmin, UV 230 nm). The enantiomeric excess of

each enantiomeravas determined by analytical supercritical fluid
chromato@oon chiral phase (Chiralpak

y—r

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yll-propoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one, 3-
(2-difluoromethoxy-5-fluoro-4-{1-[4-methyl-2-(trans-1 4-trifluoromethyl-cyclohexyl)-
thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1-[4-
methyi-2-(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yil-propan-1-ot and 2-
difluoromethoxy-4,5-difiluoro-benzonitrile.

C23H23FBN304S (551.51), MS(ESH: 552.0 (M+H").

Exampie 56
3-{2-Methoxy-4-[2-(trans-1 4-trifluoromethyi-cyclohexyl}-4-(4-trifluoromethyi-piperidin-
1-yimethyl)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one
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20

15 OD, column 250x4.6 mm, 5 m) with 10% of a 75% methanol/25% iso-
propanoimixture/90% carbon dioxide as eluent (100 bars, flowrate: 3

imL/min, UV 230nm): first enantiomer: >99% ee, Rt = 4.99 %’?}E%%{?&ﬂ%%ﬂs
WEAhHbIHE: >99% ee, Rt = 5.98 min. 20 Example 60 A

3-{2-Difluoromethoxy-4-[2-(trans-1,44&&luoromethyl-cyciohexyl)-4-(4-trifluo
romethyl-
piperidin-1-ylmethyl)-thiazol-5-ylmethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-on
e WO 2007/039177 PCT/EP2006/009303 189 oNO N HorF OFs--
.~NN FF kF ¥=According to the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifiuorome \Iohexyl)-oxazoI-5-yi]-propoxy}-phenyl)-4H-1,2,4-oxadiaz
ol-5-one, 3-
{2-difluororfiethoxy-4-[2-(trans-1,4-trifluoromethyl-cyclohexyi)-4-(4-trifluoro
meth ‘S\Qi%e

. fiding “yimethyl)-thiazol-5-ylmethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one

Py obtained from

F [2-(trans-l,4-Ftr' lyoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-I -

yimethyl)-thiazol-5-yl]-methanol and

e SR Y SCRE Ko GRHATAGHROE -1
triflugeppaetfiubryrieinsy))-axazp-frdhareprurirembiii-dye rxafjargidmne. 3-
(2-rRFBRRIY: (trans-1,4-triflucromethyl-cyclohexyl)-4-(4-trifiuoromethyl-piperidin-1-
ylmethyi)-thiazol-5-yimethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one was obtained from [2-
(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-triflucromethyi-piperidin-1-yimethyl)-thiazoi-
5-yl{]-methanol and 4-fluoro-2-methoxybenzonitrile.

C27H30FBN404S (620.19), MS(ESH: 621.2 (M+H+).

Example 57
3-(2-Methoxy-4-{1-{2-(trans-1 4-trifluoromethyl-cyciohexyl}-4-(4-trifluoromethyt-
piperidin-1-yimethyl)-ihiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyclohexyl}-oxazol-5-yll-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
(2-methoxy-4-{1-[2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-
1-yimethyl)-thiazoi-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from
1-[2-(trans- 1 4-trifluoromethyl-cyclohexyl}~4-(4-trifluoromethyi-piperidin-1-yimethyl)-
thiazol-5-yl}-propan-1-of and 4-fluoro-2-methoxybenzonitrile.

C29H34FBN404S (648.67), MS(ESH): 648.3 (M+H").
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piperid

in-1-ylmethyl)-thiazol-5-yl]- propoxy} phenyl)-4H-1,2,4-oxadiazol-5-one 0
NONHOFFFIM1IFNN 1.. F F According to the method described
Wi%rz%%@b'm&hoxy 4-{1-[4-methyl-2-(trans-1,4 15 CT/EPZOWO{ 9303

trifluoromethyl-cyclohexyi)-oxazol-5-y§propoxy}-phenyl)-4H-1,2,4-oxadiaz
ol-5-one, 3- (2-difluoromethoxy-4-{
1-[2-(trans-1,4-trifluoromethyl-cyclohexy))-4-(4-trifluoromethyl-

The E%%%%égg%%%g lzr%.o%tg%ﬁan on%@rg nQIL)percr céAl'-f?uﬁdlﬁngmgtggraphy

on c%rr[é’rSh%@%—%Haﬂ;lwimthywwﬁrzﬂﬂ%@-éﬂrﬂlfﬁmmmmwmmmnan05185%
ylmet zol-5 opan:1-ol and

carbS T FERAA RS Hab BATerIBHRRIE. VRS SRg7gly 754nm). The

enamoHER2006/6098803 ci N & RBRZREN/ITAS (B BE6 By MB(FBIH 88petcritical

fl 'd('\{'{HJ’%' Exa'lﬁle o iracel AS-H, column 250x ) with

uid LREORRIRASRY ho&}c/:_ rﬁh%!?gsf[@mgﬁgf? trlflﬁoromet% cyc orﬁe)d ?)%n

15%(ddhanol/85% carbon dioxide as eluent (100 bars, ﬁowrate 3 mi/min, UV 254

oy BIB mesin iy bR oL R URE YRR Y o2 - o 53

-OXa one o
min.

Example 58
3-{5-Fluoro-2-methoxy-4-[2-(trans-1,4-triflucromethyi-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-yimethyl)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one

According 1o the method described for 3-(2-methoxy-4-{1-[4-methyi-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazoi-5-yl}-propexy}-phenyl-4H-1,2 4-oxadiazoi-5-one, 3-
{5-fluoro-2-methoxy-4-[2-(frans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-yimethyl)-thiazol-5-yimethoxy}-phenyi}-4H-1,2 4-oxadiazol-3-cne was
obtained from [2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-piperidin-1-
yimethyl)-thiazol-5-yl}-methanol and commercially available 4,5-difluoro-2-
methoxybenzonitrile.

C27H29F7N404S (638.61), MS(ESH): 638.2 (M+H").

Example 58

3-(5-Fluoro-2-methoxy-4-{1-[2-(trans-1 4-trifluoromethyi-cyciohexyl)-4-(4-
trifiuoromethyl-piperidin-1-yimetnyi)-thiazol-5-yf}-propoxy}-phenyl)-4H-1.2 4-oxadiazol-
5-one
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FF )2FaF FTF F According to the method described for
2-%%519xy-4-{1-[4-methyl-2-(trans-1,4- POT/EP2006/009303
gfomeZhyI-cycfohexyI)-oxazoI-5-yi]-propoxy}-phenyl)-4H-1,2,4-oxadiaz
ol-5-one, 3- 10 188
(2-difiuoromethoxy-5-fluoro-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4
trifiuoromethyl-piperidin-1-ylmethyi)-thiazol-5-ylmethoxy]-phenyl}-4H-1,2,4
-oxadiazol-5- oge was obtained from
[2-(trans-1,4-tjflugt8methyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-l-ylmgethyl)-thiazol-5-yi]-methanol and
2-difluor9 y<4,5-difluoro- benzonitrile. 15 C27H27F9N404S
(674.59), MBT{ESI): 675.1 (M+H+). Example 63
3-(2-Diflysfbmethoxy-5-fiuoro-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)

wp

-4-(4-37X
; t@&@het -piperidin-l-yimethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2,4
ﬁ diazol-'20 5-one WO 2007/039177 PCT/EP2006/009303 191 NON
rH F~-FF NNEFa iF FFF According to the method described for

3-(2-methoxy+4-{1-[4-methyl-2-(trans-1,4-

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-{trans-1,4-
triﬁuoromethyl~cyctohexy!)—oxazol-5-yi]—propexy}-phenyl}-&-H-‘l .2 4-oxadiazol-5-one, 3-
(5-fluoro-2-methoxy-4-{1-[2-({trans-1,4-trifl uoromethyl-cycliohexyl)-4-(4-trifluoromethyi-
piperidin-1 -yimethyl)-thiazol-5-yl]-propoxy}-phenyi}-4H-1 2 4-oxadiazol-5-one was
obtained from 1-[2-(trans-1 4-trifluoromethyl-cyclohexy!)-4-(4-trifluoromethyl-piperidin-
{-yimethyl)-thiazol-5-yl}-propan-1-ol and commercially available 4,5-difiuoro-2-
methoxybenzonitrile.

C20H33F7NA0A4S (666.66), MS(ESI): 667.2 (M+H").

The racemate was separated into its enantiomers by supercritical fluid chromatography
on chiral phase (Chiralcel OD, column 250x20 mm, 5 um) with 15% of a 75%
methanol/25% iso-propancimixture/85% carbon dioxide as eluent (148 bars, flowrate .
100 mU/min, UV 230 nm). The enantiomeric excess of each enantiomer was
determined by analytical supercritical fluid chromatography on chiral phase {Chiralpak
OD, column 250x4.6 mm, 5 um) with 10% of & 75% methanoif25% iso-
propanoimixture/90% carbon dioxide as eluent (100 bars, flowrate: 3 mbL/min, UV
230nm): first enantiomer: >89% ee, Rt = 4.89 min; second enantiomer: >99% ee, Rt =
5.88 min.

Example 60
3-{2-Diflucromethoxy-4-{2-(trans-1 A-trifluoromethyl-cyciohexyl)-4-(4-trifluoromethyl-
piperidin—f—yimethyi)—thiazoi—5~y1meth0xy]—pheny!}-4H-1 ,2 4-oxadiazol-5-one
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trifluoromethyl-cyclohexyl)-oxazol-5-yi]-propoxy}-phenyl)-4H-1,2,4-oxadiaz

ol-5-one, 3-
(2-difluoromethoxy-5-fluoro-4-{1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4
WQAE7/039177 PCT/EP2006/009303

trifluoromethyl-piperidin-1-ylmethyl)-théaz ol-5-yl]-propoxy}-phenyl)-4H-1,2,
4-oxadiazol- 5-one was obtained from
1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-

trifluoromethyl- plperldln -1-ylmethyl)-thiazol-5-yi]-propan-I-ol and

2- dlfluorometmoxMS -difluoro-benzonitrile. C29H31F9N404S (702.64),
MS(ESD): 703,60 ¥M+H). 10 Example 64

3-(5-Fluoro 2-trifiuoro-ethoxy)-4-{1-[2-(trans-1,4-trifluoromethyl-cycl
ohexyl)-4-( F
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yi]-propoxy}-phenyl)-4
H-l,2,4&%@diazol- 5-one0 NONHFO 4F FF SN IVFFN FF15F

W tothe method described for
F; methox%{l-[4-methy|-2-(trans-1,4-
¢ trifluoromethyt=cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiaz
ol-5-one, 3- &

AosE e 27 ML RO TR A A TR .
tnﬂmmméwmmwuwmmmmwwbﬁbkﬂ%mwm-5—0ne. 3-
{2~dH'Lfld?Uﬂigfﬁao%igﬁl—\({?aaQg?@ﬁ%wozfn%m';gw@@%ﬁgé{ﬂ-?gﬂucmmethy%—
piperidin-1-yimethyl)-thiazol-5-yimethoxy]-phenyl}-4H-1,2 4-oxadiazol-5-one was
obtained from [2-(frans-1 4-trifluoromethyi-cyclohexyl)-4-(4-triffuoromethyl-piperidin-1-
yimethyl-thiazol-5-yl}-methanol and 2-difluoromeathoxy-4-fluoro-benzonitrile.
C21H20F5N304S (505.47), MS(ESI): 506.0 (M+H").

Example 61
3-(2-Difluoromethoxy-4-{1-[2-(trans-1 4-trifluoromethyl-cyciohexyl)-4-(4-trifiuoromethyl-
piperidin-1-yimethyl)-thiazol-5-yl}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

f0¥0

Ny
N
H
o]
@ >——F

According to the method described for 3-(2-methoxy-4-{1-[4-methyi-2-(trans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yil-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one, 3-
(2-difluoromethoxy-4-{1-{2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-yimethyl)-thiazol-5-yl}-propoxy}-phenyl}-4H-1,2 4-oxadiazoi-5-one was
obtained from 1-[2-(irans-1, 4-trifluoromethyi-cyclohexyl}-4-{4-trifluoromethyl-piperidin-
1-yimethyl)-thiazol-5-ylj-propan-1-ol and 2-difluoromethoxy-4-fluoro-benzonitrile.
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5-one was obtained from 1-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yl]-propan-Il-ol and
4,5-difluoro-2-(2,2,2- trifluoro-ethoxy)-benzonitrile.3 C30H32F10ON404S
WE AR BEPRIS(ESI): 735.0 (M+H"). 5 The following example8W&rE?006/009303
prepared according to process A: Example 65
3-{2-Fluoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yl
methoxy]- 10 phenyl}-4H-1,2,4-oxadiazol-5-one 1, DN nO HN /\F OH

PPhy DEAD 7F N/-DFFSN5\ FOHF~ NN F&-~FF FF
C29K32LNARAS (684.65), MSTES): 685.1 (M+H),

[4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-ylmethoxy]-ben
Zonitré'lf cN OH F PPh3, DEAD 0- 0 N ON
Example
3-{2-Difluoromethoxy-5-fluoro-4-{2-{trans-1 4-triflucromethyi-cyclohexyl)-4-(4-
trifiuoromethyi-piperidin-1-yimethyl)-thiazol-5-yimethoxy}-phenyl}-4H-1,2 4-oxadiazol-5-
one

According to the method described for 3-{2-methoxy-4-{1-[4-methyl-2-(trans-1,4-
trifiuoromethyi-cyciohexyl)-oxazol-5-yl]-propoxy}-phenyl-4H-1,2 4-oxadiazol-5-one, 3-
{2-difilucromethoxy-5-fiuoro-4-[2-(trans-1,4-trifluoromethyi-cyciohexyl)-4-{4-
trifiucromethyi-piperidin-1-yimethyl)-thiazol-5-yimethoxyl-phenyi}-4H-1,2 4-oxadiazoi-5-
one was obtained from [2-{trans-1 4-triflucromethyl-cyclohexyl)-4-(4-trifluoromethyl-
piperidin-1-yimethylj-thiazol-5-yi}-methanol and 2-difluoromethoxy-4,5-difluoro-
benzonitrile.

C27H27F9N404S (674.58), MS(ESI): 675.1 (M+H").

Example 63

3-(2-Difiuoromethoxy-5-fiucro-4-{1-[2-(trans-1 4-trifluoromethyl-cyclohexyi)-4-(4-
frifiuoromethyi-piperidin-1-vimethyh)-thiazol-5-yll-propoxy}-phenyi}-4H+-1,2 4-oxadiazoi-
S-one
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15

F F FoN F F According to the method described for
2-chloro-4-[4-methyl-2-(6-trifluoromethyl-pyridin- 15
3-yl)-thiazol-5-yimethoxy)-benzonitrile,

WO T4-methyl-2-(trans-1,4-trifluoromethyl- PCI/EP2006/009303
cyclohexyl)-thiazol-5-ylmethoxy]-benggpitrile was obtained from
[4-methyl-2-(trans-1,4- trifluoromethyl-cyclohexyl)-thiazol-5-yl)-methanol
and 2-fluoro-4-hydroxy-benzonitrile, C19H18F4N20S (398.43), MS(ESI):
399.0 (M+H"). 'W02005/111 1003 WO 2007/039177 PCT/EP2006/009303
193 N N=0
3-{2-Fluoro-4-[#-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-yi
methoxy]- I}-4H-1,2,4-oxadiazol-5-one 0 HN~-O SN FF.C F
According ta-the method described for
3-(2-methoxy-4-{1-[4-methyl-2-(trans-1,4 5
trifluoromethyl-cyclohexyl)-oxazol-5-yl]-propoxy}-phenyl)-4H-1,2,4-oxadiaz

3-

N
Fi\ oro-4-f4-methyl-2-(trans-1,4-trifluoromethyl-cyclohexyl)-thiazol-5-ylm
¢ ethoxy]- phenyl}-4H-1,2,4-oxadiazol-5-one was obtained from
2-fluoro-4-[4-rethyl-2-(trans-1,4- trifluoromethyl-cycloh exyl)-thiazo

AooqiIRa)S B e B s F b Aoy~ T T2 ek Ca.
triflubrbiriseiiybistansi L tritucrgihptopecysipheryl)-tiiai dl;5-giladiazol-5-one, 3-
(2-d RSB S 2.0 58RO P 22PR B romethyt-cyclohexyl)-4-(4-
trifluoromethyi-piperidin-1-ylmethyl)-thiazol-5-yi}-propoxy}-phenyl)-4H-1,2 4-oxadiazol-
5-one was obtained from 1-[2-(irans-1 4-trifluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-yl}-propan-1-ol and 2-difluoromethoxy-

4 5-difluoro-benzonitrile.

C29H31FON4AO4AS (702.64), MS(ESI): 703.0 (M+H").

Example 64
3-(5-Fluoro-2-(2,2,2-trifluoro-ethoxy)-4-{1-{2-(trans-1 A-trifluoromethyl-cyciohexyl)-4-(4-
trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-yl]-propoxy}-phenylh-4 H-1 2 4-oxadiazol-

5-one

According to the method described for 3-(2-methoxy-4-{1-{4-methyl-2-(irans-1,4-
trifluoromethyl-cyclohexyl)-oxazol-5-yll-propoxy}-phenyl)-4+-1,2 4-oxadiazol-5-one, 3-
(5-fluoro-2-(2,2, 2-trifluoro-ethoxy)-4-{1-[2-(trans-1,4-trifluoromethyi-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-
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HNC N \-F Fr N F 15 According to the method described for
3-{2-fluoro-4-[4-methyl-2-(trans-1,4-

trifluoromethyl-cyclohexyl)-thiazol-5-yImethoxy]-phenyl}-4H-1,2,4-oxadiazo
W WRE3977 ey ¥ Y yl-phenyl PCT/EP2006/009303

(2-fluoro-4-{1-[4-methyl-2-(trans-1,4-tgftuoromethyl-cyclohexyl)-thiazol-5-yl
]-propoxy}- phenyl)-4H-1,2,4-oxadiazol-5-one was obtained from
1-[2-(trans-1,4-trifluoromethyl WO 2007/039177 PCT/EP2006/009303

194
5-ongyWRsheRImneAiemublérictnybibdrter et RS54 Poropan-1
triftucPbRiREhgt-Hipereid-hydrRebybemzarnits-\g]-o 2 A 3F4NGAB 8, $488 ith-2-(2,2,2-

. MS%T_!;SLI): 486,1 %M{r 1")..The racemate was separated into its enantiomers
triflug P BB PERFRNBHSse (Chiralpak 5 QN-AX, column 35x6 cm, 10 m)
C30WAPFHID4 DAS ARG 66) MiB(E BipWEES (WB3H MUmin, UV 254 nm). The

enantiomeric excess of each enantiomer was determined by analytical

HPLC on chiral phase (Chiralpak 50801, column 250x4.6 mm, 20 m) with
The followirth axer2sie s vpio pasHSe s eesemnditRicse (3 bars, flowrate:

3 mL/min, UV 254 nm): dextrorotatory enantiomer: >99% ee, Rt = 5.21

min; levorotatory 10 enantiomer: >99% ee, Rt = 8.14 min. Example 67
Exaufi Bfioro-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-

3-{2 RRIIEIA-14-methyl-2-(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-yimethoxyl-
yimethyl)-thiazol-\é-ylmetho>%/]-phenyl}-4H-1,2,4-oxadiazol-5-one FCN N
phedy Bl PRADBEREPFTRIS O FFFFFENN OH ~'

I8
ON N o

1
Ech |
OH QF
s { PPh,, DEAD F

F 2-Fluoro-4-
[4-methyi-2-(trans-1,4-trifluoromethyi-cyclohexyl)-thiazol-5-yimethoxy]-benzonitrile

OH @' F
s ,\{\ PPh,, DEAD

ORI S o
el CN
e RS
¥ \xil",.--' { P b N
i 13 F
F QH E -
\\E,
F

According to the method described for 2-chloro-4-[4-methyl-2-(6-trifluoromethyi-pyridin-
3-yl)-thiazol-5-yimethoxy}-benzonitrile, 2-fluoro-4-[4-methyl-2-{trans-1,4-{rifluoromethyi-
cyclohexyl)-thiazol-5-yimethoxy]-benzonitrile was obtained from [4-methyl-2-(trans-1,4-
trifluaromethyl-cyclohexyi)-thiazol-5-yll-methanol and 2-fluoro-4-hydroxy-benzonitrile.
C1OH18F4N20S (398.43), MS(ES!): 388.0 (M+H").

> W02005/111063
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3-{2-Fluoro-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-
WEipUHE#&1- carbonyl)-th PCT/EP2006/009363

iazol-5-ylmethoxy]-phenyl}-4H-1,2,44@@@diazol-5-one WO 2007/039177
PCT/EP2006/009303 195¢cN FF NFF~11S OH PPh~, DEAD O F
cNQO ~~/1 NN F'FYON Fa....' C-F

3-{2-Fluoro-4-[4-methyl-2-(trans-1,4-trifluoromethyl-cyciohexyl)-thiazoi-5-yimethoxy]-
phenyl}-4H-1,2 4-oxadiazol-5-one

According to the method described for 3-(2-methoxy-4-{1-[4-methyl-2-{trans-1,4-
trifluoromsthyl-cyclohexyl)-oxazol-5-yii-propoxy}-phenyi)-4H-1,2 4-oxadiazol-5-one, 3-
{2-fluoro-4-[4-methyi-2-(trans-1 4-trifluoromethyl-cyclohexyl)-thiazol-5-ylmethoxy}-
phenyl-4H-1,2 4-oxadiazol-5-one was obtained from 2-fluoro-4-[4-methyl-2-(trans-1,4-
trifluoromethyl-cyciohexyl)-thiazol-5-yimethoxy}-benzonitrile.

C20H19F4N303S (457.45), MS(ESI): 458.0 (M+H").

Example 66
3-(2-Fluoro-4-{1-[4-methyl-2-(trans-1,4-triflucromethyl-cyciohexyl)-thiazol-5-yl}-
propoxy}-phenvi}-4H-1,2 4-oxadiazol-5-one

According fo the method described for 3-{2-fluoro-4-{4-methyl-2-(irans-1 4~
trifiuoromethyi-cyclohexyl)-thiazol-5-ylmethoxyl-phenyl}-4H-1.2 4-oxadiazol-5-one, 3-
(2-fluoro-4-{1-[4-methyl-2-{frans-1 4-frifluoromethyl-cyclohexyl}-thiazol-5-yi}-propoxy}-
phenyl)-4H-1,2 4-oxadiazol-5-one was obtained from 1-[2-(trans-1,4-trifluoromethyi-
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C NOF NH F NN FFFLF F According to the method described for
3-{2-fluoro-4-[4-methyl-2-(trans-1,4-

trifluoromethyl-cyclohexyl)-thiazol-5-yimethoxy]-phenyl}-4H-1,2,4-oxadiazo
WORSMEIRT 7 PCT/EP2006/009303

{2-fluoro-4-[2-(trans-1,4-trifluoromethydzcyclohexyl)-4-(4-trifluoromethyl-pip
eridine-1 5
carbonyl)-thiazol-5-ylmethoxy]-phenyl}-4H-1,2,4-oxadiazol-5-one was
obtained from [5-

cyclofyemakrétiyieiamestyptaatdiorhaimptbybidhiaaal-thyAzBropsi) {40k are 2-

fluoraLer jgpg piReddin:Lyl)-methanone and 2-fluoro-4-hydroxy-benzonitrile.
C26

25F7N404S (6221\@ MS(ESﬁ%e 623, 0{}{M+H) 10
sz@%ﬁﬁ’lﬁé%@ Kﬁ?ﬁé@ thRioré ?h s Ibhexyl) 4-(4-trifluoromethyl-
The e was separated into its enantiomers by HPLC on chiral phase (Chiraipak
ethyl)-thiazol-5-yimethoxy ,4-oxadiazol-5-one

N GORRN 4 B tmrEa G o ks | LRl PR BB A Bleih TR st 100

mbl/min, UV 254 nm). The enantiomeric excess of each enantiomer was determined by
analytical HPLC on chiral phase (Chiralpak 50801, column 250x4.6 mm, 20 um) with
2% methanol/2% iso-propancl/88% acetonitrile as eluent {3 bars, flowrate: 3 mL/min,
UV 254 nm): dexirorotatory enantiomer: >98% ee, Rt = 5.21 min; levorotatory
egnantiomer: >88% ee, Rt = 8.14 min.

Example 67
3-{2-Fluoro-4-[2-(trans-1,4-trifluoromethyl-cyclohexy)-4-(4-trifluoromethyl-piperidin-1-
yimethyl)-thiazol-5-yimethoxy}-phenyl}-4H-1,2 4-oxadiazol-5-one

ij o i {4 —
@ @" Q.

DIBAL-H

o o
s\@o . ?,\Q
F \\‘_‘_..»- E
1 g
QF F FQF
{.‘

3-{2-Fiuoro-4-[2-(trans-1 4-trifluoromethyl-cyclohexyl}-4-(4-trifluoromethyl-piperidine-1-
carbonyl)-thiazoi-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one
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FF F To a solution of 140 mg of
3-{2-fluoro-4-[2-(trans-1,4-trifluoromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidine-1-carbonyl)-thiazol-5-ylmethoxy]-phen ﬁ -4H-1,2,
WE.HEER38T WO 2007/039177 PCT/EP2006/009303 196 5%%% 20RO
tetrahydrofuran at room temperaturejggs added 1.1 mL of a 1 M solution
of diisobutyl aluminium hydride in tetrahydrofuran. The resulting mixture
was stirred for 1 hour at room temperature. The mixture was poured onto
an aqueous solution of NaHSO4 and dichloromethane and extracted with
dichlorgme e fThe 5 combined organic extragts were dried over
magnes sulfate, filtered and concentrateF reduced pressure.

he residue was pugifiegeRy preparative thin_la ayer chromatography on
él (dwhlorometh&ne%l acetone 7 0 give 37mgof 3:
F\\ fluoro-4-[2- (trans -1 -tmfluorom l- xyI) -4-(4-trifluoromethyl-pip
F Feridin-| - ylmethyl)- th| )|-5- ylmeth@ﬁ%ny 1,2,4-oxadiazol-5-one
(608 58®S(ESI) 609.1 (M+H").

as a white solid. 10 C2u6H27F7FN\40

Example 68 o

3-(2-Fluoro-4- {IL{Z\ﬁT’gns 1,4-trifluoromethyl- cycIFohexyI) 4-(4-trifluorometh
yl-piperidin-

1-yImethyi)- ‘@’ -5 -yl]-propoxy}-phenyl)-4H-1,2,4-oxadiazol-5-one o N
HF FFNNFCTII~ FF7F 15 F According to the method described for
3-(2- fluorof Tz -(trans-1,4-trifluoromethyl-

cycl hex 4 -trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yImethoxy]-

th ny -4 A-oxadiazol-5-one,
3 ( =fluoro- 4 (trans 1,4-trifluoromethyl-cyclohexyl)-4-(4-

According to the method described for 3-{2-fluoro-4-[4-methyl-2-(frans-1,4-
trifluoromethyl-cyclohexyl)-thiazoi-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one, 3-
{2-fluoro-4-[2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-trifluoromethyl-pipendine-1-
carbonyl)-thiazol-5-yimethoxyl-phenyl}-4H-1.2 4-oxadiazol-5-one was obtained from [&-
hydroxymethyl-2-(trans-1,4-trifluoromethyi-cyclohexyl)-thiazol-4-yl]-(4-trifluoromethyl-
piperidin-1-yl)-methanone and 2-fluoro-4-hydroxy-benzonitrite.

C26H25F7N404S (622.57), MS(ES!): 623.0 (M+H").

3-{2-Fluoro-4-{2-(frans-1,4-triffuoromethyl-cyclohexyl}-4-(4-trifluoromethyl-piperidin-1-

yimethyl)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazoi-5-one

CN N =0

N
N
/N H
== 4
{0( DIBAL-K

F—7—F

To a soiution of 140 mg of 3-{2-fluoro-4-{2-(trans-1 4-triflucromethyi-cyclohexyl)-4-(4-
trifluoromethyl-piperidine-1-carbonyl)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-
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25

trifluoromethyl-piperidin-1-ylmethyl)-thiazol-5-yi]-propoxy}-phenyl)-4H-1,2,
4-oxadiazo$ 20 5-one was obtained from
E-él-h droxy-propyl)-2-(trans-1,4-trifluoromethyl-cyclohexyl)-

Wihi 93&?—%1—(4-triﬂuoromethyl-piperidin-1-y|)-methanone anf¢T/EP2006/009303
2-fluoro-4-hydroxy- benzonitrile. C28+$81F7N403S (636.64), MS(ESI):
637.1 (M+H') 25 WO 2007/039177 PCT/EP2006/009303 197 The
following examples were prepared according to process J: Example 69

3-[4-[4-Methyl-2-(trans-1,4-trifluoromethyl-c Clomxé%-ﬂf}i z0ol-5-yimethoxy]-
5-0ns_(p SoL SLRBRUREIN. BRSO Y AR5 308 6 TINCLR
solutfon & §iQHButBRRGHAOH BydridRid ibrdh FdFofloam SOhdicesoftD Inbfture was

. tr'f{uoroethan | at OC was slqwl ded 1.31 mL of a molar._solutio
St e LA IO R B e s R Db g Ml Ahious
solutkottef Ka B S0 tionl aidk06rongedfiane and extracted with dichioromethane. The
Aedieod-Ie; &l gai WL ifate fittered and

Comgﬁéoh%%ﬁ%\-@%ag%%gy h%(ra%hoxy -]ghgnyl gﬁ%%,&ox%a %zci)-%r-%nea ?n 4 mL
conagintrated under reduced pressure. The residue was purified by preparative thin
laver chromatography on silica gel {(dichioromethane 83/ acetone 7) to give 37 mg of 3-
{2-fiuoro-4-[2-(trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-triflucromethyl-piperidin-t-
yimethyi)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one as a white solid.
C26H27F7N4AO3S (808.58), MS(ESI): 609.1 (M+H").

Example 68
3-(2-Fiuoro-4-{1-[2-{trans-1 4-trifluoromethyl-cyclohexyl)-4-(4-trifiluoromethyl-piperidin-
1-yimethyl)-thiazol-5-yli-propoxy}-phenyl)-4H-1,2 4-oxadiazol-5-one

0
N: \FO
K
H

F7—F

According to the method described for 3-{2-fluoro-4-[2-(frans-1,4-trifluoromethyi-
cyclohexyl)-4-(4-trifluoromethyl-piperidin- 1-yimethyl)-thiazol-5-yimethoxyl-phenyl}-4H-
1.2 4-oxadiazol-5-one, 3-(2-fluoro-4-{1-[2-(trans-1 4-triflucromethyl-cyclohexyl)-4-(4-
trifluoromethyl-piperidin-1-yimethyl)-thiazol-5-yl]-propoxy}-phenyl)-4H-1,2 4-oxadiazol-
5-one was obtained from [5-(1-hydroxy-propyl)-2-(trans-1,4-trifluoromethyl-cyciohexyl)-
thiazol-4-yi-(4-trifluoromethyl-piperidin-1-yi}-methanone and 2-fluoro-4-hydroxy-
benzonitrile.

C28H31F7N403S (636.64), MS(ESH: 637.1 (M+H").
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tetrahydrofuran at OC, The resulting mixture was stirred overnight allowing
the temperature to warm up to room temperature then heated to 120C for
45 minutes under microwave irradiation in a sealed tube. A solution
WESRIAIPRE 48 L of trifluoroethanol and 0.65 mL of a molar SS1HEGA GF " 20"
potassium tert-butoxide in tert 15 butayol was added and the mixture was
heated to 120C for 20 minutes under microwave irradiation in a sealed
tube. The mixture was concentrated under reduced pressure and the
residue taken into 25 mL of ethyl acetate and 25 mL of water. The
The {aliondne RXATRIES WERPIRRPHRIEPILIRS RRIETRIES with 10 mL of
ethyl acetate. The organic extracts were dried over magnesium sulfate,
Exa filt?re a_lr_md concentrated 20 under reduced pressure. The crude product
RS Prified by column chromatography on silica gel (gradient from
3-[4-neplatiey L0d rateptara RArethgtmdatptioNe xyHHtee by yireshratl e thin?  2-
. layer chromato ;aN.silic ane. 30/ ethyl acetate 70) to give
‘“f'uﬁ%ﬁéﬁgﬁﬁﬁ[‘%ﬁgﬁﬁﬁﬁﬁﬁﬁf %%methyl-cyclohexyl)-t?wiazc?l-5-
ylmethoxy]-2-(2,2,2-trifluoro-ethoxy)-phenyl]-4H-1,2,4-oxadiazol-5-one as
a white solidk §§‘1322H21 FEN304S (537.48), M%(ESI): 538.0 (M+W). 198
Claims 1. Confpounds of the formula, 5 R5™_\; W R8 R9 R10 0 R4 R1
HO zXR 'rR3 R2 formula |

o f.
o KOIBu \”i
s '-\Q GF CH,OH o
N ; N

¥

To a solution of 96 ul of trifluoroethanot at 0°C was stowly added 1.31 mL of a molar
solution of potassium tert-butoxide in tert-butanol. The resulting soiution was slowly
added fo a solution of 100 mg of 3-{2-fluoro-4-[4-methyi-2-(trans-1,4-trifluoromethyl-
cyciohexyl)-thiazol-5-yimethoxyl-phenyl}-4H-1,2 4-oxadiazol-5-one in 4 mL of
tetrahydrofuran at 0°C. The resulting mixture was stirred overnight allowing the
temperature to warm up to room temperature then heated to 120°C for 45 minutes
under microwave irradiation in a sealed tube. A solution containing 48 uL of
trifiuoroethanc! and 0.65 mL of a moiar solution of potassium tert-butoxide in teri-
butano! was added and the mixiure was heated to 120°C for 20 minutes under
microwave irradiation in a seaied tube. The mixture was concentrated under reduced
pressure and the residue taken info 25 ml of ethyl acetate and 25 mbL of water. The
aqueous laver was separated and extracted three times with 10 mL of ethyl acetate.
The organic extracts were dried over magnesium sulfate, filtered and concentrated
under reduced pressure. The crude product was purified by column chromatography
on silica gel (gradient from heptane 100 to heptane 30/ ethyl acetate 70) followed by
nreparative thin layer chromatography on siica gel (heptane 30/ ethyl acetate 70) to
give 24 mg of 3-[4-[4-methyl-2-(irans-1,4-triflucromethyi-cyciohexyl)-thiazol-5-
yimethoxy]-2-(2,2,2-trifluoro-ethoxy)-phenyll-4H-1,2 4-oxadiazol-5-one as a white solid.
C22H21FBN304S (537.48), MS(ESI): 538.0 (M+H").
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wherein 10 B is C(R4) or N; R1 is H, halogen, (C1-C8) alkyl, (CO-C4)
alkylene-O-(C0-C4) alkylene-H, (C3- C7) cycloalkyl, wherein alkyl and
alkylene are unsubstituted or mono, di- 15 or trisubstitued by F; R2 is H;
R3is H or halogen; 20 R4 is H; 199 R2 and R3 together with the
C-atoms to which they are bonded formca (C6) aryl- or a (C5-C6)
heteroaryl ring; X is 0, O-CH2; 5 one of U and V is N the other is S or O;
W is a bond, (C1-C5) alkylene; 10 Y is a bond, 0, N(R6); R5 is H, (C1-C8)
alkyl, (C0-C4) alkylene-(C6-C14) aryl; R6 is H, (C1-C8) alkyl; 15 R5 and
R6 together with the nitrogen atom to which they are bonded (Y = N(R6))
form a (C3-C9)-heterocycloalkyl, whiefinis unsubstituted or
monosubstituted by CF3; 20 Z is a bond, (C1-C4) alkylene, (C2-C4)
alkenylene; A is (C3-C8) cycloalkyl, (C5-C6) heterocycloalkyl or a
(CEapg yiedsrebiyeriagneg, is H, (C1-C8) alkyl, (CO-C4)
alkylene-O-(C0-C4) alkylene-H, S(0)2CF3, 25 (C6-C12) aryl, wherein alkyl
and alkylene are unsubstituted or mono-, di- or trisubstituted by F and
aryl is unsubstituted C}Hﬁono-, di- or trisubstituted by halogen; R8 is H;

Y

~0

N\fo
S

N

R3 R2

formula |

wherein

B is C(R4) or N;

R1 is H, halogen, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, (C3-
C7) cycloalkyl, wherein alkyl and alkylene are unsubstituted or mono, di-
or trisubstitued by F;

R2 is H;

R3 is H or halogen;

R4 s H;
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30 R9is H, (C1-C6) alkyl, (CO-C6) alkylene-(C6-C14) aryl(CO-C6)
alkylene-(C5- C15) heteroaryl, wherein alkyl and alkylene are
unsubstituted or mono-, di 200 or trisubstituted by F and aryl is
unsubstituted or mono-, di- or trisubs]_ii ed by halogen; R10is H. 5201
2. Compounds of the formula | as claimed in claim 1, wherein R1is H, F,
Cl, CH3, OCH3, OCHF2, OCH2CF3 or cyclopropyl. 5 3. Compounds of
the formula | as claimed in claims 1 to 2, wherein R1 is OCH3, OCHF2 or

R2 aRERZ e CAMPAIIDSAbHE fOTHER kRe CRE88HAamRs LiIES) aryl- or a

wherein 10 R1is H, F, Cl, CH3 or cyclopropyl. 5. Compounds of the
formula(CRsCRIMBIIRANMRY to 4, wherein R2 and R3 are H. 15 6.
Compounds of the formula | as claimed in claims 1 to 5, wherein X is O or
O-CH2-. 20 7. Compounds of the formula | as claimed in claims 1 to 6,
wherdin@09-4€N and U is O; or Vis N and U is S. 5 8. Compounds of
the formula | as claimed in claims 1 to 7, wherein Z is a bond. 9.
Compounds of the formula | as claimed in claims 1 to 8, wherein 10 A is

one el tigtdyf, imM ig-elper iRg RMi¥and

W

R5

R6

is a bond, {C1-C5) alkylene;

is a bond, O, N{R6);

is H, (C1-C8) alkyl, (C0-C4) alkylene-{C6-C14) aryi:

is H, (C1-C8) alkyl;

RS and R6 together with the nitrogen atom to which they are bonded (Y = N(R8)) form

R7

R8

RO

a (C3-C8)-heterocycloalkyl, which is unsubstituted or monosubstituted by
CF3;

is a bond, (C1-C4) alkylene, (C2-C4) alkenylene;

is (C3-C8) cycloalkyl, (C5-C6) heterocycloalkyl or a (C5-C12) hetercaryl ring;
is H, (C1-C8) alkyl, (C0-C4) alkylene-O-(C0-C4) alkylene-H, S(Q)2CF3,
(C6-C12) aryl, wherein alkyl and alkylene are unsubstituted or mono-, di- or
trisubstituted by F and aryl is unsubstituted or mono-, di- or trisubstituted by
halogen;

is H;

is H, (C1-C6) alkyl, (C0-C6) alkylene-(C8-C14) aryl(C0-C6) alkylene-(C5-

C15) heteroaryl, wherein alkyl and alkylene are unsubstituted or mono-, di-



R10

R1is O-CH3, O-CH2CF3 or -O-CHF2. 15 10. Compounds of the formula
| as claimed in claims 1 to 9, wherein W is -CH2-, 203 Y is a bond and
R5is H. 5 11. Compounds of the formula | as claimed in claims 1 to 10,
wherein Bis C(R4); R1lis H, F, ClI, R90R3,R4 are H; X is 0 or O-CH2; 10
VisN; Uis S; Wis-CH2-; Yisabond; R5is H; 15 Zis a bond; A is
pyridinyl or cyclohexyl; R7 is CF3; R8 is H; R9 is CH2-CH3, CF3,

CF2-CH2- L CH2-4F yl, CH2-pyridyl.an R10is H,12. . . .
Comé%loéisés o?'%ﬁee é)mlﬁe? ﬁgsézﬁ%fgﬁ%ﬂ%ﬁ%%f% e Jeik OF grigubstituted

C(R4yyI®RPes0-CH3, O-CH2CF3 or-O-CHF2; R2, R4 are H; R3is H or
F: XisO;VisN;30UisOorS;

is H.
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R1

5.

W is a bond or -CH2-; Y is a bond or N(R6); 204 R5 is CH3; R6 is CH3;
R5 and R6 together with the nitrogen to which they are bonded form a
piperidine ring which is substituted by CF3; 5 Z is a bond; A is cyclohexyl;
R7 is 4-CF3; R8 is H; R9 is H or ethy,, 40 R10 is H. 13. A pharmaceutical
comprising one or more compounds of the formula | as claimed in one or
more of claims 1 to 12. 15 14. A pharmaceutical comprising one or more
compounds of the formula | as claimed in one or more of claims 1 to 12
ar@bamehdmcé atiftersubisthasesaivhizhirnaisrfayovaidesaffects on

YA SR S o 2

as clalmed in one or more of claims 1 to 12 and one or more
antidiabetics. 16. A pharmaceutical comprising one or more compounds of
the formula | as 25 claimed in one or more of claims 1 to 12 and one or
mCrantipia mizdod dber $odvi uadnagatinisscaf helfimaulatb s alakned in one

kﬁg,ﬁ for the treatment and/or prevention of
dlsngd@gomﬁéc ,ﬁ#ﬁ? ofisimi and glucose utilization disorders. 30
205 18. Compounds of the formula | as claimed in one or more of claims
1to 12 for use

Compounds of the formula | as claimed in claims 1 to 3, wherein

is H, F, Cl, CH3 or cyclopropyl.

Compounds of the formula | as claimed in claims 1 to 4, wherein

R2 and R3 are H.

Compounds of the formula | as claimed in claims 1 to 5, wherein
is O or O-CH2-.

Compounds of the formula | as claimed in claims 1 o 6, wherein
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R7
R8
R1

for the treatment and/or prevention of disorders in which insulin resistance
is involved. 19. Compounds of the formula | as claimed in one or more of
claims 1 to 12 for use 5 for the treatment and/or prevention of diabetes
mellitus including the prevention of t guelae associated therewith. 20.
Compounds of the formula | as claimedin one or more of claims 1 to 12
for use for the treatment and/or prevention of dyslipidemias and their
squelae. 10 21. Compounds of the formula | as claimed in one or more of
clawns 2rig UZdapuse for the treatment and/or prevention of conditions
which ma Lje sociated with the metabolic syndrome. 15 22.
Cbﬁﬁ%@uﬁ% b the formula 1 as claimed in one or more of claims 1 to 12
for use for the treatment and/or prevention of demyelinating and other
neurodegenerative disorders of the central and peripheral nervous
system. 23. Compounds as claimed in one or more of claims 1 to 12 in
caDumsinndwith thie 26riaakt pae biuthesdrtiivearnePas {oraesfor the
treatment of disorders of fatty acid metabolism and glucose utilization
diSofigr 4. Compounds as claimed in one or more of claims 1 to 12 in
combination with at least one further active compound for use for the
treatment of disorders in which 25 insulin resistance is involved. 25. A
process for preparing a pharmaceutical comprising one or more of the

capnpodsadssafldimécknugnéd as rlaimef ratksda 12,aviiaareamprises

mixin% éh(ﬁ aﬁiive compound with a pharmaceutically suitable carrier and
brlﬁgcl ? ixture into 30 a form suitable for administration.

is 4-CF3,

is H and

is 0-CH3, O-CH2CF3 or —-O-CHF2.

Compounds of the formula | as claimed in claims 1 to 9, wherein
is —~CH2-,
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Y is a bond and

RS isH.

11.  Compounds of the formula | as claimed in claims 1 to 10, wherein
B is C(R4);

R1 is H, F, Cl;

R2 R3,R4 areH;

X is O or O-CHZ2;

V is N;

U is S;

W is ~CH2-;

Y is a bond;

R5 is H;

Z is a bond;

A is pyridinyl or cyclohexyt;

R7  is CF3;

R8 is H;

RO is CH2-CH3, CF3, CF2-CH2-CH3, CH2-4F-phenyl, CH2-pyridyl and
R10 s H.

12.  Compounds of the formula | as claimed in claims 1 to 11, wherein
B isC(R4); '

R1 is O-CH3, O-CH2CF3 or -O-CHF2;

R2, R4 are H;

R3 is HorF;

X is O;

\ is N;

U isOorS;

W is a bond or -CH2-;

Y is a bond or N(R6);
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R5 is CH3;

R6  is CHS3;

R5 and R6 together with the nitrogen to which they are bonded form a piperidine ring
which is substituted by CF3;

z is a bond;

A is cyclohexyi;
R7  is 4-CF3;

R8 isH;

RS  is Hor ethyl;
R10 isH.

13. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 12.

14. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 12 and one or more active substances which
have favorable effects on metabolic disturbances or disorders frequently associated
therewith.

15. A pharmaceutical comprising one or more compounds of the formula | as

claimed in one or more of claims 1 to 12 and one or more antidiabetics.

16. A pharmaceutical comprising one or more compounds of the formula | as

claimed in one or more of claims 1 to 12 and one or more lipid modulators.

17.  Compounds of the formula | as claimed in one or more of claims 1 to 12 for use
for the treatment and/or prevention of disorders of fatty acid metabolism and glucose

utilization disorders.
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18.  Compounds of the formula 1 as claimed in one or more of claims 1 to 12 for use

for the treatment and/cr prevention of disorders in which insulin resistance is invoived.

19.  Compounds of the formula | as claimed in one or more of claims 1 to 12 for use
for the treatment and/or prevention of diabetes mellitus including the prevention of the

squelae associated therewith.

20.  Compounds of the formula | as claimed in one or more of claims 1 to 12 for use

for the treatment and/or prevention of dyslipidemias and their squelae.

21.  Compounds of the formula | as claimed in one or more of claims 1 to 12 for use
for the freatment and/or prevention of conditions which may be associated with the

metabolic syndrome.

22. Compounds of the formula | as claimed in one or more of claims 1 to 12 for use for
the treatment and/or prevention of demyelinating and other neurodegenerative

disorders of the central and peripheral nervous system.

23. Compounds as claimed in one or more of claims 1 to 12 in combination with at
least one further active compound for use for the treatment of disorders of fatty acid

metabolism and glucose utilization disorders.

24,  Compounds as claimed in one or more of claims 1 to 12 in combination with at
least one further active compound for use for the treatment of disorders in which

insulin resistance is involved,

25. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 12, which comprises mixing the
active compound with a pharmaceutically suitable carrier and bringing this mixture into

a form suitable for administration.



