OXADI AZOLONE DERI VATI VES AS PPAR DELTA AGONI STS The

i nvention relates to oxadi azol ones and to their

physi ol ogi cal |y acceptable salts and physiologically

functional derivatives showi ng PPARdel ta agoni st

activity. PPARdelta agoni sts have been described in

t he pr P8ADIREZPLQNE GERINBTORIDAZORFAR VBT AGOEFTSand WO

02/ 092590). Conpounds conpri sing an oxadi azol one

feature as inhibitors of factor Xa were disclosed in

DE 101 12 768 Al, oral hypoglycemc agents in WO

96/ 13264. The aim of the enbodi nents discl osed herein
. is to provide conpounds which Reynit_ therapeutically

The inyantionzglates tpaxpdiazelenes anddiodhel physiolngivally decaptable salts and

physioff5leAY ForflePREaPhgauee Sholithb T AR dla pnBi GERM oo

and at heroscl erosis and the diverse sequel ae thereof.
Anot her ;aim of the enbodi nents disclosed hereinis to
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syst ens og| ol Ving
as inhibitows of fédtanXatweng discdossd s DENU1012 FEBeAT peral hippoglycemic

. ne thies. A series of conmpounds which nodulate the
age"tSHbW(Si%%ﬂ%mbPA receptors has been found. The

conmpounds are suitable in particular for activating

The ainf gfﬁ%ﬁé%oam?rﬁgﬁﬁ?ﬁggéd hePGHRY &5 deriB@WﬁT%&ﬁ@%ich permit

€ exten relative activation
therapeutizally deifizabliengodulativh eofclipigh amddsr. carbohydiiats tmetapelism and are

thus suiﬁ%?é_,?qrafb% rga%ét%g'ld ﬁ\%?&%%e% o% a{s[rﬁrzuglpgs :s:u%%ss ty\[ée~2 §i4abetes
and atiﬁ%ﬁgé@%}sﬁﬁaﬁm hE2eRRI892%8 ueide WHEFRIX AfothE? @imaof the

embodiments disclosed herein is to treat neurodegenerative diseases andfor
demyelinating disorders of the central and peripheral nervous systems and/or
neurological diseases involving neuroinflammatory processes and/or other peripheral

neuropathies.

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

-however it being possible for the extent of the relative activation to vary depending on
the compounds.

In a first aspect, there are provided compounds of formula :
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formula |



Rl R2, R3, R4 are independently H F, C. Br, CF3,
3 al kyl, (CO-C4) alkylen-O(CO 4) alkylen-H,
’P%W 6S(0) CH3, S(O)2CH3, CN, OCF3, OCHF2, ®CHEP2MEN02950

is abond or CH2; Yis O, S, S(O or $(0)2; Wis CH2
or CH2CH2; one of Uand Vis Nthe other is Sor 0; RS
is selected fromthe group Zonsi st ng of (Cl-C8)
al kyl, (Cl-C6) al kylen-O (CO-C4) al kylen-H, (CO C6)
al kyl en- phenyl, (Cl-C6) al kylen-O (CO C4)

where a| kyl en- phenyl, (C3-C6) cycloal kyl, (C2-C8) al kenyl,
and where (C1-C8) alkyl or alkylen can be substituted
1 - 2times by OHor O(Cl-C4) alkyl; R6, R7 are

X | ndeDEp@e bondd F Br, CF3, OCF3, (Cl-C6) alkyl,
(CO-4) al kyl en-0- (COCA) al kyl en-H, SCF3, SF5,
OCF2- CHF2, OCHF2, OCH2F, O-phenyl, phenyl, NO2; or as

L AT TG et SR D e

ealkylon- f f |
o E’gﬁgo S0, R B, Sonis L SN SIOPEHTCNL ocFs,
enbddt-hER QFHRRi s i nvention is a conpound of the

fornula | where one or nore substituents have the
following neaning: Uis Sand Vis Nor Uis.N and

Z VisaSwond oF CBi29 and V isNor Uis Nand Vis Q
and/ or
Y is O, 8, 8(0) or S(0)2;

w is CH2 or CH2CH2:
one of Uand Vis N the other is S or O;

R5 is selected from the group consisting of (C1-C8) alkyl, (C1-C6) aikylen-O-
(C0-C4) alkylen-H, (C0-C6) alkylen-phenyl, (C1-C6) alkylen-O-(C0O-C4)
alkylen-phenyl, (C3-C6) cycloalkyl, (C2-C8) alkenyl, and where (C1-C8) |
alkyl or alkylen can be substituted 1 — 2 times by OH or 0-(C1-C4) alkyl;

R8, R7  are independently H, F, Br, CF3, OCF3, (C1-C6) alkyl, (C0-C4) alkylen-O- .
(C0O-C4) alkylen-H, SCF3, SF5, OCF2-CHF2, OCHF2, OCH2F, O-phenyl, phenyl,
NO2; or

as well as their physiologically arcce‘ptable salts and tautomeric forms.

Another embodiment of this invention is a compound of the formu[a I in which
X 7 is a bond.
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Anoth

Uis S, Vis N Zis abond; and/or' Uis N, Vis

Sﬁo éﬁg a bond, X is a.bond; and/or X is a_bond,
SEBEhd;  and/or R6 is in para position: aﬁ?aifc?eﬁww%o

|s H or F preferably H and/or R2, R3, R4 are H R

is H F, CI, Br, CF3, (Ci- C%) al kyl, (CO4)

al kylen-O (CO- C4) al kylen-H> SCH3, S(O CH3, S(O 2CHS,

CN; and/or WD 2005/ 097786 PCT/ EP2005/ 002950 4 Y is O
referably O and/or Wis CH2 and/or R5 is

eﬂﬁzﬁsz"iﬂrwp‘ thl(s ENeplipnds iByeampaunaoof the fosirufa ewhireone or
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Anot her enbodi ment of this invention is a conpound of
.ti}g farrrula I in which Xis a bond or CH2, preferably
'§ D 3Re;

isNor

is.N and

isSor

is O and

is N or

is N and

is O;

is S,
is N,
is a bond;

andfor

U
\Y
A
X

and/or

X

Z
and/or
R6
and/or
R7

~and/or

is N,
is O,

- is a bond,

is a bond;

is a bond,
is a bond;

is in para position;

is H or F, preferably H;

R2,R3,R4 areH,

R1

and/or

is H, F, Cl, Br, CF3, (C1-C4) alkyl, (C0-C4) alkylen-O-(C0-C4) alkylen-H,
SCH3, S(O)CHS3, S(O)20H3 CN;



RLis H F d, Br, CF3, (C-C4) alkyl, O(C-C4)
al kyl, SCH3 S(O)CH3 S(O2CH3, CN, RRis H F, R3is
WO 20S7786)_ (C1-C4) alkyl: R4 is H Z is a bonBCHEPZIYS/002950
preferably a bond, Yis 0, S S(O or SO 2,
preferably 0; Wis CH2 or CH2CH2, preferably CH2; U
isSand VisNor Uis N and 4V|sSor Uis N and WO
2005/ 097786 PCT/ EP2005/002950 5 Vis QO R5 is
(Cl-C6) al kyl or (C2-C6) al kenyl, where (Cl-C6) al kyl
Y isdn oo S, pueferablytxd 1 - 2 tinmes by OHR6 is in para
position and is CF3, SF5, OCH3, phenyl; R7 isHorF.
andforAnot her enbodi ment of this invention is a conpound of
\Y ,y(gqﬁornulalinwhich Xis a bond; Rl is O or CHS;
R2, R3, R4 are H Zis abond; Yis O Wis CH; U
andoris Sand VisNor Uis N and

RS  is (C1-C4) alkyl, (C1-C4) alkylen-O-(C0-C4) alkylen-H or (C1-C4) alkylen-O-
(C0-C4) alkylen-phenyt, where alkylen can be substifuted by O-(C0-C4) alkylen-H.
Another embodiment of this invention is a compound of the formula | in which

X is a bond or CH2, preferably a bond;

R1 isH,F,Cl, Br, CF3, (C1- -C4) alkyl, 0-(C1-C4) alkyl, SCH3, S(O)CHS,
S(0)2CHS3, CN;

R2 isH,F;
R3 is H, Br, O-(C1-C4) alkyt;
R4 isH;
Z  isabond or CH2, preferably a bond:;
Y is O, 8, S(0) or $(0)2, preferably O;

- is CH2 or CH2CH2, preferably CH2;

=2

is S and
is Nor

- is N and
is S or

c < c < C

is N and




VisOor Uis Oand Vis N R5is (Cl-C4)
| kyl en- O (C1-C4) al kylen-H, preferably CH2-0-(Cl-C3
wo %P’r’(é%‘f?— H WD 20 05/0° 9 7 786 PCT/ EP2005/ 00 EP@0%$02950

(C1-c4) al kylen-O (Cl1-C4) al kyl en-phenyl, where
al kyl en can be substituted by 0- (Cl-C4) alkyl,
preferably nmethoxy or ethoxy; R6 is in para position
and CF3 or OCH3; R7 is H Another enbodi nent of this
invention is a conpound of the fornmula I in which

\' iRI:R2 are independently H F, O, Br, OCH3, SCH3, CF3,
CH3, CN, S(OCH3, S(0)2CH3; X is a bond and z is a
bond; or Xis CH2,. Zis a bond and Wis CH2; or X

RS TSRAOUO) ol of (CPAETRkef), derd (TSGR Gartho substituted 1

OCH3; y 1S in_para position and is H,
SF5, —c&:t@?sﬂ%agl v R7 is H Another enbodiment of _
this invention is a conpound of the fornmula I in which

X i's a bond; WO 2005/097786 PCT/ EP2005/002950 7 R1
R6  is#n pakBpositién and is CF3, SF5, OCH3, phenyl;

R7 isHorF.

Another-embodiment of this invention is a compound of the formula 1 in which

X is a bond;
R1 is Cl or CH3;
R2,R3,R4 areH;

Z is a bond;

Y is O;

W is CH2;
is S and
is Nor
is N and
is O or
is O and
is N;

K c<<coc<c

R5 s (C1-C4) alkylen—-O-(C1-C4) alkylen-H, preferably CH2-O-(C1-C3) alkylen-H,



R2, R3, R4 are H Zis abond; Yis Oor S5 Wis CH2
or CH2CH2; Uis Sand Vis Nor Uis Nand Vis S

WO s/08J786 O and V isNor Uis Nand V is O PRIHP005/002950
(C1-4) al kyl, (C1-C4) alkylen-O (Cl-C4) al kylen-H or
(C1-C4) alkylen-O (Cl-C4) al kyl en-phenyl, where
al kyl en can be substituted By O (Cl-C4) alkyl; R6 is
in para position and is CF3 or OCH3; R7 is H Another
enbodi nent of this invention is a conpound of -the

or (C1-C4 feriOL kal -
( LY /%Do 2943 %T@h@nzpnﬂh@fe Qﬂgsen%r?%%@géﬁﬁéd by O

PCT/ EP2005
(C1-CA)plisyl, preferably neptbpayer epopacH3; R2 isHF, R3 is H,

OCH3, Br; R4|sH leabondorCHZ Yis 0, S
S(O or S(O)2; Wis CH2 or CH2CH2; U isSand V isNor
R6  iddin sard posdtion and CF3 or OCH3:

R7 isH.

Another embodiment of this invention is a compound of the formuta | in which

R1,R2 are independently H, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CHS3,

S(0)2CHS3;

X is a bond and
L is a bond;

or

X is CH2, .

Z is a bond and

W isCH2;

or B

X is a bond and

w is C_H2;

R3, R4 are indepeﬁdently H, OCH3;

R6  isin para position and is H, F, CFS, CH3, SF5, OCH3, Phenyl;

" R7isH.

.Anotherembodiment of this invention is a compound of the formula I in which

X is a bond;



Vis S R5is (Cl-C4) alkyl or (C2-C4) al kenyl, where
(Cl-C4) alkyl can be substituted 1- 2 tines by OH,

WO 200509778® CH2 CH( OH) CH2OH or CH2CH2CH2CH2OH or . PRBEP2I05/002950
(C1-4) alkylen-O (Cl1-C4) al kylen-H or (Cl-C4)
al kyl en-0- (C1-C4) al kyl en- phenyl, where al kyl en can
be substituted by O0-(Cl-C4) 7al kyl, preferably nethoxy
or ethoxy; R6 is p-CF3 or p-SF5; and R7 is H Another
enbodi nent of this invention is a conpound of the
formula | in which WD 2005/ 097786 PCT/ EP2005/ 002950 9
Xéé a bond; RLisd, CH3;, R2is H R3isH RAis
B OGHBOrf bond; Yis O Wis CH2; Uis Nand V -
isCor UisGand v is N RS is (Cl-C4) alkyl, (Cl1-C4)
al kylen-O (Cl -C4) al kylen-H or (Cl-C4) al kylen-O

R2, R3,(R4- Gie Hj kyl en- phenyl, where al kyl en can be

substituted by O (Cl-C4) alkyl, preferably methoxy or

et hoxy; R6 is p-OCH3 or p-phenyl; and R7 is H

idaB g enbodi nent of this invention is a conpound of

the formula | in which R is F, d, CH3, OCH3,

preferably F, d.

Y isOorsS;

R1

is CH2 or CH2CHZ2:

=

is S and
is Nor
is Nand
isSor
is O and
isNor
is N and
is O;

< c<K<c<Kaoc<<c

R5  is (C1-C4) alkyl, (C1-C4) alkylen-O-(C1-C4) alkylen-H or (€1 -C4) alkylen-O-
(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl;

R6  is in para position and is CF3 or OCH3;
R7 isH.
Another embodiment of this invention is a compound of the formula | in which

X is a bond or CH2;



10 Anot her enbodi nent of this invention is a conmpound
of the formula | in which R5 is (Cl-C4) alkyl.

- WO apist0a#EI86 enbodi nent of this invention is a comaauetoas 002950
the formula | in which R6 is CF3, SF5, phenyl, OCH3,
preferably CF3. In a second aspect, there is provided
a pharmaceutical conprisinggone or nore conpounds of
the formula | as defined above. In a third aspect,
there is provided a pharmaceutical conprising one or

U Rl SOl e s i e

ef fects on netabolic disturbances or disorders
fﬁgqgently associated therewith. In a fourth aspect,
IBi&r'e i s provided a pharmaceutical conprising one or
nore conpounds of the fornmula | as .defined above and
one or nore antidiabetics. In a fifth aspect, there is
R3  iphhv@GH, Brphar maceuti cal conprising one or nore
conmpounds of the fornmula | as defined above and one or
more |ipid nodulators. In a sixth aspect, there is
R4  i®Hpvi ded conpounds of the formula | as defined above
- for use in the treatnent and/or prevention of
di sorders of fatty acid netabolismand gl ucose
Ut izat | di sorders. 10a In a seventh aspect, there
4 '#é!%#ﬁc?ggglconpounds of the formula | as defined
above for use in the treatnent and/or prevention of
_disorders in which insulin resistance is involved. In
Y 9l &8, G aFeY2;, there is provided conpounds of the
formula | as defined above for use in the treatnent
and/ or prevention of diabetes nellitus including the
iPChitent CRI2OM2;t he squel ae associated’ therewith. In a
ninth aspect, there is provided conpounds of the
formula | as defined above for use in the treatnent
ls1a§de‘n9{ prevention of dyslipidem as and their squel ae.
nhatenth aspect, there.is provided conpounds of the
iFHrogrul a | as defined above for use in the treatnment
.and/ or prevention of conditions which may be
isaldtel at ed with the nmetabolic syndrone.

isS;

R2

=3

< CcC K< c

R6 is (C1-C4) alkyl or (C2-C4) alkényl, where (C1—'C4) alkyl can be substituted 1 -
2 times by OH, e.g. CH2CH20H (OH)CH20H or CHQCHchZCHZOH or.

RS  is (C1-C4) alkylen-O-(C1-C4) alkylen-H or (C1-C4) alkylerf-ao-(C1 -C4) alkylen-
phenyl, where alkylen can be substituted by O-(C1-C4) alkyl, preferably
methoxy or ethoxy; |

R6  is p-CF3 or p-SF5; and

"R7  isH.

Another embodiment of this inventidn is a compound of the formula I in which



In an el eventh aspect, there is provided conpounds of
the formula | as defined above for use in the
WO 30030373t and/ or prevention of neur odegener aPCHEP2005/002950

di seases and/ or denyelinating disorders of the centra
and peripheral nervous systens and/or neurol ogica
di seases invol ving neuroi nfamatory processes and/or
ot her peripheral neuropathies. In a twelfth aspect,
there is provided conpounds as defined above in

X iseanbomditi on with at [ east one further active conpound
for use in the treatnent of disorders of fatty acid
nmet abol i sm and gl ucose utilization disorders. In a

R1 %h?[b gth aspect, there is provided conmpounds as

efi ned above in conbination with at |east one

further active conpound for use in the treatnent of
disorders in which insulin resistance is involved. In

R2  §Hiourteenth aspect, there is provided a process for
preparing a pharmaceutical conprising one or nore of
t he conpounds as defined above, 10b which conprises

R3  isking the active conpound with a pharnaceutically
suitable <carrier and bringing this mxture into a
formsuitable for adm nistration. Mdst preferred

R4 iseppounds are : '
3- (2- Fl uor oA-[ 4- met hyl - 2- (4-tri f1 uor onet hyl - phenyl } t hi
azol e- 5-yi met hoxy] - phenyl ] -4H [1, 2, 4] oxadi azol e- 5-one
. 3-.4- [ A4-Methyl -2-(4-trifluoromnethyl-phenyl)-th

z '$3§%V%65-yl m et hoxy] - phenyl ] - 4H
[1, 2, 4] oxadi azol e- 5- one

' .3-(3-Met hoxy-4-[4-methyl -2-(4-trrfluoronethyl-phenyl }t

Y  i%04zol e- 5-yi net hoM phenyl ) - 4H
[1, 2, 4] oxadi azol e- 5-one
3-(2-Chioro-4-[4-methyl -2-(4-trifluoronethyl-phenyl)-t

W iChHol e- 5-yl net hoxy] - phenyl | - 4H-
[1, 2, 4] oxadi azol e- 5- one
3-{4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazole-5
o Ml t hyl sul fanyl ] - phenyl]-4H

U 'ﬁ I)1(“%“2] oxadi azol e-5-one 3-{4-[4-Butyl-2-(4-b

V id Olaror onet hyl - phenyl ) -t hi azol e- 5-yi met hoxy] - 2-chl oro-p
_henXEL-4H- [1, 2, 4] oxadi azol e-5-one WO 2005/ 097786

U ige@ndb2005/ 002950

vV isN; '

RS is (C1-C4) alkyl, (C1-C4) alkylen-0-(C1-C4) alkylen-H or (€1-C4) alkylen-O-
- {C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1-C4) alkyl,
preferably methoxy or ethoxy; |
R6  is p-OCHS3 or p-phenyl; and
R7 isH.

Another embodiment of this invention is a compound of the formula | in which

R1 isF,Ci, CH_S, OCHS3, preferably F, Cl.
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3-{4-[4-Butyl -2-(4-pent af | uor osul fanyl - phenyl ) -t hi azo
e- 5-yl met hoxy] - 2- chl or o- phenyl ) - 4H

[1, 2, 4] oxadi azol e- 5- one

3-{2-Chl oro-4-[4-nethyl -2-(4-pentafl uorosul fanyl - pheny
|)-th iazol e-5-yl met hoxy] - penyl }-4H ’

[1, 2, 4] oxadi azol e- 5- one
3-(4-{2-[4-Butyl-2-(4-trifluoromethyl-phenyl)-th

i azol - 5-yl ] - et hoxy} - 2-chl or o- phenyl ) - 44

[1, 2, 4] oxadi azol - 5- one

3-{4-[4-Butyl -2-(4-trifluoromnethyl -phenyl)-thiazol -5-y

Anothef BRIt E e SRt & eonmdof kRERRyTOR LA HED
hi azol - 5-yl et hoxy] - phenyl } -4H

: xad| azol - 5- one
RS &Fﬁ@f}é@%’h -2-(4-trifluoronethyl - phenyl)-thi azol -5-y
| met hoxy] -2-f1 wuoro-phenyl}-4H [1, 2, 4] oxadi azol - 5- one

: 3-{4-[4-Butyl-2-(4-trifluoromethyl-phenylrthiazol-5-yl
* Anothenemibodirment of ihis inventiom ieea\dompdiind of the formula I in which
[1, 2, 4] oxadi azol - 5- one

3-{4-[4-Butyl-2-(4-trifluoronethyl-phenyl}thiazol-5-yl

L5 s %ﬁﬁy{'- 5 4] oxadi azol - 5- one
R6 l3-{4- [%-{BB tyl y]Z(?gﬂt?%’/H fécﬁér%&rgﬁh%l - phenyl ) -t hi azol - 5-y
| met hoxy] -2-trifl uoronethyl -
_ phenyl } -4H-[ 1, 2, 4] oxadi azol - 5- one
3-{4-[4-Butyl -2-(4-trifluoronethyl -phenyl }thiazol -5-yl
In a seganchasggct2thare gl prpvided| 3 phidrmptedtiod] aoathrishal -oheome more
r -4-[4-b | -.2-(4-trifluoronethyl-phenyl}thia
compoufj%% 8%‘%3@@?@84%‘%‘%’%‘89@}*’%2{& [1, 2, 4] oxadi azol - 5-one WD
2005/ 097786 PCT/ EP2005/ 002950 12
In a thidr bépédt; Baénd is? prdvidiéd fA ynrprmicByl h&ﬁm isihg! 83! 5rop
na lInetﬁoxygﬁz-nétﬁﬁxlgé%é%§#{-4kFeF%?g,4 oggﬂﬁgzgﬁ?éygﬂg”e
compounds f [he mmula &g gbove aod anet oy Mok @ejive substances

which gy AERT Blets, O BIAlIE Yshichpnges pr ispitr dreauenty
associatedtherewttal ) - 2- (4-tri fl uor onet hyl - phenyl ) -t hi azol - 5-yl m
et hoxy] -

In a fourth aspect, there is provided a pharmaceutical comprising one or more
compounds of the formula | as defined above and one or more antidiabetics.

In a fifth aspect, there is provided a pharmaceutical comptising one or more
compounds of the formula | as defined above and one or more lipid modulators.

In a sixth aspect, there is provided compounds of the formula | as defined above for
use in the treatment and/or prevention of disorders of fatty acid metabolism and
glucose utilization disorders. |



phenyl } -4H-[ 1, 2, 4] oxadi azol - 5- one

3-{2-Chl oro-4-[4-(3, 4-di hyd
roxy-butyl)-2-(4-t(fluoronethyl-phenyl)-thiazol-5-)lrn
et hoxy] - phenyl }-4H[ 1, 2, 4] oxadi azol - 5- one

5-[4-Butyl-2-(4-trifluoronethyl-phenyl}thiazol-5-yl net
hoxy] - 2- (5- oxo- 4, 5-di hydr o-
[1, 2, 4] oxadi azol -3-yl ) -belzonitrile
3-{4-[4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-y
| met hoxy] - 2- met hyl sul f anyl -
Ina smﬂyhépebﬂ-thére’ilséﬁrowadd 2ofipoonds of the formula | as defi r|1ed above

4-trifl uoraqnet hyl - phenyl)-thiazol - 5-
for usg ms’?'ﬁ U@%ﬁ@pﬁ r Qpvention qjmgrdgarspmpwlplp insulin resistante is
|nv01ve(£ 4] Oxad| azoi - 5-one
3-{4-[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazol-5-y
| met hoxy] - 2- met hanesul fonyl - phenyl }-4H-[|

In an fothPASHAET S B Previdse cumegngs s is fmuia dyas;dofined
above rfett usmmsthe‘ tregrﬂn}erpilmmydn} prédeniidn af diabeteb hsflitlis ﬁldud:mg the
thyI phenyl ) -thi azol -5-y

But 4-trifl uor
preveq%ﬂétqf]&h% u%‘ﬂ?fﬁ'fé?ﬁ@ﬁ?lﬂ“erﬁw 1, 2, 4] oxadi azol - 5- one WO
2005/ 097786 PCT/EP2005/002950 13
- f | hyl - phenyl h | -5-y
Ina niﬁ}pegﬁgqgnﬂ] (7 Ijzs_p(jqut r@‘gqugijrgagmg %/)f the formu?a ltasl, 3&9 ned above
for use“ﬁtﬁé tr%a‘frh@ﬁwbt ﬂﬁhg/ﬁé’ pre é}ﬂﬁ)uo?fodrpghﬁ qemrﬁ\ nld)th{eﬁ squelae.

| azoI 5-yl met hoxynet hyl ] - phenyl } - 4H—

In a teptpiadBBu RS 1S proPBed comppunds,of the feraviRok . defined
above libouse jhethgl ﬂreamﬁemﬂaﬁdl@)}mdeaﬂ@h -ofeaMiditions which may be

thoxy phenyl ) - 5- net hyl - oxazol - 4-
assomﬁ%ﬁwﬁg)@? rﬂﬂ@k&ﬂ" SXF!— romey 4] oxadi azol - 5- one
3-(2-Chloro-4-{2-[5-nethyl = (4tr|fluoromsthyl phenyl

-t hi ﬁzol 4-y| ] -ethoxy}-phenyl) -
In an @y?qt sasnestatiiese ds pgowﬁ@d compounds of the formula | as defined

above 3fof2u§@| othé [tfgagfﬁ'{eﬁ?xéﬁﬁﬁ d?y' %vné fth diff f n%Uéﬂdg?eneratlve

uoroneth - phen i azo oXy] -
diseasest-grid/ar d]eux)e&tnahng -disanders of the central and peripheral nervous

system%néﬁﬂ@h Bﬁlémg;iczgl( ?jgfgfsgg)%vgltvnlogx%ré%tr&%hgmmatory grloggsfses

and/or other peripheral neuropathies.

In a twelfth aspect, there is provided compounds as defined above in combination
with at ieast one further active compound for use in the treatment of disorders of
fatty acid metabolism and glucose utilization disorders.

In a thirteenth aspect, there is provided compounds as defined above in
combination with at least one further active compound for use in the treatment
of disorders in which insulin resistance is involved. |

In a fourteenth aspect, there is provided a process for preparing a
pharmaceutical comprising one or more of the compounds as defined above,



yl met hoxy] - phenyl }-4H-[ 1, 2, 4] oxadi azoi - 5- one

3-{2-Chl oro-4-[4-(2-et hoxy- et hoxynet hyl

)-2-(4-trifluoromethyl -phenyl)-thiazol - 5-

yl met hoxy] - phenyl }-4H-[ 1, 2, 4] oxadi azol - 5-on e

3-{2-Chl oro-4-[ 4-(3- met hoxy- propoxynet hyi’)-2-(4-t(fluo

romet hyl - phenyl ) -t hi azol - 5-

yl met hoxy] - phenyl ) - 4H[ 1, 2p¥4] oxadi azol - 5- one

3-{4-[ 5- Met hoxynet hyl - 2- (4- met hoxy- ph

enyl ) - oxazol - 4-yl met hoxy] - 2- et hyl - phenyl }- 4H
whichldordpds

p @%Mk#@ihe’sa@tﬂﬁa com urH with (a pharmﬁceutlc?]l ly. s%tab!e |

3-{4-[5-(2 oxy- et hoxy rnet hoxy-

carrier g;aggmngqngrtm@tmmw]elgtcprgtfbymsttable for admmlstratlon
phenyl }-4H-[ 1, 2, 4] oxadi azol - 5- one WD 2005/ 097786

PCT/ EP2005/ 002950 14
3- {4 [ 4- Met hoxymet hyl - 2- (4- net hoxy-phenyl)-oxazol -5-yl
xy] - 2- net hyl - phenyl }- 4H[1, 2, 4] oxadi azol - 5- one
MOSthﬁfﬂ ?‘XCPE"'%% €gt hoxynet hyl } 2- ( 4- met hoxy- phenyl ) - 0
xazol - 5-yl met hoxy] - 2- et hyl -
phenyl }-4H-[ 1, 2, 4] oxadi azol - 5- one

3{2~quro+m—nmtﬁ §-teflineroynathphe i 7 :
rre?ﬁ%jsyj -2-net hyl W%heﬁy'f' AEORBRRRAS shenyl)-4H-
[ 24&@?@2 '%’%@(H%h azol - 5 one
3-{4-[ 2- (4- Met hoxy- phenyl ) - 4- ( 3- net hoxy- pr opoxynet hyI)
- oxazol - 5-yl met hoxy] - 2- net hyl -

3-{4-[Pphetyyli2-(tifluctofiethAdi el - _pher ?
]3 %@ GH:::([)xymet hyl - 2- (4- rr);t h?ge-p&h%im &0&;?818- Sy '—r!n
[1.2.4 5?%? -phenyl }-4H [1, 2, 4] oxadi azol - 5- one
3-{4-[4-Benzyl oxymst hyl - 2- (4- net hoxy- phenyl ) - oxazol - 5-
'3_{3 M)élmme‘t hoxy] - 2- met hyI phenyl } - 4H
~-Methaxy43-p4-miethybR-(3-toiflg - '
éfgz Chﬁr 0- 4-[ 5- (ir}et ho?&orrr%?thy' P he"’ﬁ')‘rtr'é't Zc?i?’%ﬁ'&?ﬁ")"%phe"“}‘
4h- [1 Ajpxadigrala-Bong - phenyl }- 4H [ 1, 2, 4] oxadi azol - 5- one
3-{2-Chl oro-4-[5-(2-net hoxy- ethoxyrrevthyl)-2-(4-rrethoxy
- phenyl ). xazol - 4-yl net hoxyj -
3-{2-Chlormyi--rhidtii-2
{ 1~ v gﬂ rﬁftﬂﬁ’bméﬁkyl )—thta§%loxy yérﬁgmﬁ)sy] é))benyl}-éiH-

Chl oro 4- [ 4- met hoxynethyl
- 24]@@51%3 Se0eoxy] - phenyl } - 4H [1 2, 4] oxadi azol - 5- one
3-{2- ChI or o- 4-[ 2- ( 4- met hoxy- phenyl ) - 4- ( 3- net hoxy- pr opo
xymet hyl ) - oxazol -
3-{4-[4-Methyl-2—(4—tnﬂuoromethyl-phenyl)-thlazole-5-ylmethylsulfanyi]—phenyl}-4H—

[1,2 4]oxad|azole~5-one

3-{4- [4-Butyl—2—(4-tnﬂuoromethyl~phenyl)—th:azole—S-ylmethoxy]-2-chloro-phenylHH-
(1,2 4]oxadrazole-5~one



yl met hoxy] - phenyl }-4H-[1, 2, 4] oxadi azol - 5- one

= (5 nmo- 2- net ho) y-4-[4-net hyl - 2- (4-trifluoronet hyl -
Woéﬁ%@gasgt hi azol - 5- yI met hoxyj PCTEP2005/002950

phenyl }-4H-[ 1, 2, 4] oxadi azol - 5- one WD 2005/ 097786

PCT/ EP2005/ 002950 15

3-{4-[4-(3-Benzy|oxy-propyﬁﬂ-Z-(4-trifIuoronethyl-phen

yl)-thia zol -5-yl net hoxy] - 2- chl or o-

phenyl }-4H-[ 1, 2, 4] oxadi azol - 5- one
3-{4-14-Bufy-2:t4-peotafiuprogiliahykipleny pihtanld -5 rktiidkf]L 2.eh RIS Shenyl)-
4H- [1 I-dgﬁiggﬁé%%gazol-S-y!nethoxy]- o .

’%ﬁL = ,qg4]oxad|azol-5-one This invention al so

enconpasses all conbi nati ons of preferred aspects of

i nvention described herein. The al kyl and al kenyl

, t he

3~{2-Cmqer%ﬁﬂ—mqthyltw«penmﬁmuﬂany}phmlyﬂasazdm-rsﬁﬁnem@xy]- .
7. i ther straight-chain or branched. The

phenyﬂ%@%ﬂﬁ&%ggxﬁpE§ﬁ§}$6WH%Ia I may exist in the form of

their racemates, racem c m xtures, pure enantioners,
. di astereoners and m xtures of diastereonmers as well in
3-(4-{2-

%@P’Fyl'tza(ﬁrféiﬂﬂF{Qfﬂﬁiﬁwhﬁbeﬂﬁbtﬁdaaﬂé(;\YI]ﬂeﬁmy}' J}Z}phlc}rmphenyl)-tlH-
3 all these isonmeric and tautomeric forns
[1’2'4]()%?&'?%@?%"3’%0%% of the fornula |. These isoneric

forns can be obtained by known nethods even if not

Lfically described in sone cases.
3-{4-14- Bl peltiiin ramsthytpkemdbihiszakstdmethoxyictahtro-benzyl}-4H-
L LS il 1ty in water is greater than that of
[LZEHO%ﬂgé%ﬂ??FQP or basic conpounds, particularly suitable
fo r medical applications. These salts nust have a

har utical ly acceptabl e anion or cation. Suitable
3'{2‘MGB?PAW%§§'UWB§@'¥4'HMPE@t@lﬂbﬁﬂylédhiazobﬁ-ﬁmettboaqt]—pﬁmyi}—élH—
[12¢H0ﬁgﬂ§gﬂgg§ of the invention are salts of inorganic
el ds sueh

as hydrochl oric acid, hydrobrornic,
phosphoric, nmetaphosphoric, nitric and sulfuric acid,

d, 9f ,organi c i.ds such as, for exanple, acetic
3'“"“”@@?"62‘%’2‘3@@1’8@@%)9?9 2nypidhiazobS-ywinethaxyl-2-fluoro-phenyl}-4 H-
24 gg&g%? nic, fumaric, gluconic, glycolic,
[1"]°isét i%ﬁ+@€ |l actic, lactobionic, maleic, malic,
met hanesul foni c, succinic, p-toluenesulfonic and
rtarjc.acid. Suitable pharnmaceutically acceptable
34l S giflior Omﬂ‘ghﬂ*rﬁmyuﬂﬂ@am-ézylraemW R -aliflecrorghenylj-4H-

[1,2 4JoXatizd)-8omPdi um and potassium salts), alkaline earth
- metal salts (such as magnesium and cal cium salts), and

salts.of t r omet anol .
3-{4-[*%1@%4}8’?@9%&1@%@%%%@%Il?sr—o %2&1%3(1)1'If)a'nyl_];__phenyl}-le-

[1.2,4Joxadiazol-5-one

3-—{4-[4-8utyl-2~(4-triﬂuorométhyl-phenyl)-thiazol—S-yl methoxyl-2-trifluoromethyi-
phenyl}-4H-[1,2 4joxadiazol-5-one

o 3-{4»-[4_13utyl-2~(4~triﬂuoromethyl—phenyl)-thiazol-5-y|methoxy]-z-methyl-phenyl}-4H-

[1,2,4]oxadiazol-5-one

3-{2-Bromo~4~[4-butyl-2—(4~trif_|uoromethyl-phenyl)—thiazo!-ﬁ-—ylmethoxy]—phenyl}-4H—
[1.2,4]oxadiazol-5-one



WD 2005/ 097786 PCT/ EP2005/ 002950 16 et hyl enedi am ne.
Salts with a pharmaceutically unacceptabl e ani on such
WOZQ05/08F86 exanpl e, trifluoroacetate |ikew se BROKIAER005/002950

within the framework of the invention as useful
internedi ates for the preparation or purification of
phar maceutical |y acceptabl d2salts and/or for use in
nont herapeutic, for exanple in vitro, applications.
The term "physiol ogically functional derivative" used
herein refe rs to any physiologically tolerated

erivatjve of a conpound of the fornula I of the
3-{4-[41%’1&%1’%%? friftuospmedindpbeayinthiasoks-yimptheryba-methoxy-phenylB-4H-
[1’2,4102%3]'&0%[%{# on to a mammal such as, for exanple, g

man 1 s e toform(directly or indirectly) a
conpound of the -fornmula | or an active netabolite
eof derivatives al so

h . Physj.ol ogi cal |y, functional
344{4'&\@1%%’&&%%@@%%%&%6@gﬁgﬂhggﬁr&ytmethwm]@mh!mmphenyl}~

4H-[1,2480R5H8EH of or exanple, in H Ckada at al., Chem
[ gﬁarm Bu%?.n 994, 42, 57-61. Such prodrugs can be

net abol i zed in vivo to a conpound of the invention."

Thes rygs ensel ves be actjve or not. The
3'{2"0“&5%@'&%@%Bamggm%n@?@ﬂuﬁam%ﬁ%wﬂnﬂb—tmﬁzcala‘éwybu@thoxy]-
phenyl}-pﬂil'-ﬁ,ﬁfll]@féwﬁz | 3Be foOr exanple as anor phous and

crystal I't ne pol ynorphous forms. Al pol ynorphous forns
of the conpounds of the invention belong within the

I of, the inventiaon d are a further aspect
3-{2-Chigr STl g ey SRR 2 s s riaorar vimethoryl
phenyll 4pr-pub atjdxadigz@iasghker refer to conpound(s) of the

fornula”l as described above, and their salts,

sol vates and physiologically functional derivatives

5-i4-Bufff2 ey eimdRiERen Eiazohsauintiong 4 o-pupa B-cinyrro-
[1,2,4]oxddhzol-PPPLEOMitlRal conpositions as PPAR |igands.

The PPAR I'i gands of the invention are suitable as
nmodul at ors of PPAR activity. WO 2005/ 097786

SO o/ TR T P —

phenyl}-4HRISZ diodddizdla-baes whi ch can

3-{4-[4-Butyl-2-(4-trifiluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-methylsulfinyl-phenyl)-
4H-1,2 4Joxadiazol-5-one

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-2-methanesutfonyl-
_phenyl}-4H-{1,2 4Joxadiazol-5-one -

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethanesulfinyl}-phenyl}-4 H-
[1,2,4loxadiazol-5-one

3-{4-{4-Butyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yimethylsulfonyl}-phenyl}-4 H-
[1,2,4]Joxadiazol-5-one



be activated by |igands and belong to the class of

c hor none receptors. There are three PPAR
wo ?@84’%?’&% PPARal pha, PPARganma and PPARdel t a PCT/EP2005/002950
(identical to PPARbeta), which are encoded by
di fferent genes (Peroxisone proliferator-activated
receptor (PPAR): structurel3mechani sms of activation
and diverse functions: Mtojima K., Cell Struct
Funct., 1993, 18(5), 267-77). In humans, PPARganma
3-{4-{4-Butysz{4-tifludrometivapemtyl).-tiMBAGYSVIrae thoxgaBtAR]-2aMsbro-phenyl}-
4H1,2 an %bn- ich are the result of alternative use of
"%fuf EEPEOME differential nRNA splicing. Different
PPARs have different tissue distribution and nodul ate
different physiological functions. The PPARs play a

3-{4-[4-Metpyt-31(é-tifiuaremesiog-pgnyd) <hiaizol-6e/imethdaihethyl] phenyi}-4 H-

£ er of genes, the products of which genes are
[1'2’410’{%%@6931%35% indirectly crucially involved in Iipid
and carbohydrate netabolism Thus, for exanple, the

PPARal pha receptor plays an inportant part in the
3-[4-(2-Birhpmdi-yrb-otethyiaxazat A traetiiony)-2rohlom-pheoylj-dtei n

. | in the liver, while PPARganma is crucially
[1’2’4]°x|g§§/%a€e5d'8528r exanpl e in regul ating adi pose cell

differentiation. In addition, however, PPARs are al so
involved in the regul ation of many ot her physiol ogi ca

3+{2-Chlgyoot-i&-{Emethaxy-nheny)-trosethyhprazolst-yimethoyi-phehyl}-4 -

ked W th carbohydrate or |ipid nmetabolisnm The
rL25ﬂ0X§§E?@fF$Rg% di fferent PPARs can be nodul at ed by

various fatty acids, fatty acid derivatives and
ing extents. For rel evant

synt hetic conpounds to var
3f(2-0h|q'yev‘i-é%v@@thﬂr?ﬁmﬂuqmmeﬁmlrpbewwhi@zpt-éf)ﬂbemxghphenyl)-
_ st 0l agy, see: Berger, J. et al. , Annu. Rev.
4%1FL2&ﬂg§&?EH§3%9b853, 409-435; Wlson, T. et al., J. Med.
Chem, 2000, 43 (4), 527-550; Kliewer, S. et at.,
Rec Prog Horm Res., 2001, 56, 239-63; Mller, D E.
3*{2-Ch|°JHa£§QF§éP oxymethyl-2r{-tyflugsemetiayiphanlaihiaral &-dmethoxyl-
03, B -21; Ram V.J., Drugs Today, 2003,
phenyl}—ggﬁéﬁ%go&gg%ﬁ.ol %ﬁooré% the three PPAR-isoforns the
physi ol ogi cal functions of PPARdelta have | ong
r enpj an enigma. The first proposed pharnmacol ogi ca
| 3*{2-0h'qfe{I@Hlf?g"m%maéﬁE@m&&aﬂm@rﬁ-(H@ﬂw@m%tﬁvbnh@nyl)-th%azol-5-

ylmet_hoxg]gﬁg@mﬁgfﬂgépg%&ﬁr{%’afi ;g(r)l\c/im LE t11glt50t4t11er ai ses

pl asma chol esterol in a diabetic animal nodel (Berger
J. e ., J. Bol. Chem, 1999, 274, 6718-6725;
3-{2-Chicrgrplaf-ethoiisetapximethy ki botwnatykpenyithiazol 5-

yimethoxFphERAPAPLACZ AR kadiol- 5-one
' 3-{2-Chloro-4-{4-(3-methoxy-propoxyme-thyl)-2-(4-trifluoromethyl-phenyl)-thiazol-5-
yimethoxy]-phenyl}-4H-{1,2 4]Joxadiazol~ 5-one

3-{4-[5-Methoxymethyl-2-(4-methoxy-ph enyi}-oxazol-4-yimethoxy]-2-methyl-phenyl}-
" 4H-[1,2,4]oxadiazol-5-one '

3-{4-[5—(2-Methoxy—e_thoxymethyi)—2—(4~methoxy-phenyl)-oxazol—4-ylmethoxy]-z-methyl-—
phenyl}-4H-[1,2 4Joxadiazol-56-one



Lett., 2000, 473(3), 333-336). In obese, insulin
reS|stant rhesus nonkeys, the potent and selective

WO 8508t a |i gand GWB01516 rai ses HDL- chol est RGIVEP2005/002950
decreases. plasma LDL-chol esterol, triglycerides and
tnsulin levels (Aiver, W et at., Proc. Natl. Acad.
Sci., 2001, 98, 5306- 5311) 14The dual
PPARdel t a/ PPARal pha agoni st YM 1 6638 significantly
| oners plasnma lipids in rhesus and cynonol gus nonkeys

3-{4-[4—[\/!31hoxyrﬁeﬂwt—Zé(ﬂwmetlﬂxy-;ﬂwerﬁh?bﬁ@zoi—lﬁﬁ%etﬂé}%/]-zlﬁfetlgrﬂfﬁhenyl}

a simlar manner in two weeks cl'inica
4H-[1 2t‘ﬁ?5?é'a fﬂ'@ﬁ?t hy vol unteers (Shi nokawa, T et at.

Drug Dev. Res., 1996, 38, 86-92). More recent
publ i cations underline that PPARdelta is an i npor t ant

3—{4-[4—(25:WhOMetMmathﬁMMeﬂﬁoﬂbtﬁbdzrmP@K@.ﬁ)i—&?ﬁﬁéthﬁxy}-}methyl-

henyl iéﬁﬁce e. 2 di abetes eroscl erosi s™ and

phe Y}"ﬁ& %%%‘3 5(°Re et al., Cell, 2003, 113, 159-170;
Luquet, S. et al., FASEB J. 2003, 17, 209-226 ;

Tanaka, T. at at., PNAS 2003 100, 15924-15929 ,;

-{4—[4—(]20E!ihquEmthexyméthyl)—&(é@ethox&mﬂﬁwﬁ-ox&b&ﬁ I%Aré?e;thoxy]-z-nu-:-thyi-
Nnaocri n

43-50: _Dressel, U et at.
phenyl}-z%gff%gaéﬁ -5 Lee, CH et al., SC| ence, 2003,
' 302, 453-457). Besides its actions as a regul ator of :

| ipid-, glucose- and chol esterol -netabolism

t he
3-{4-2-(Aridrtfaryaphenybnd(a- mewmwragogmeth)?pomm-gmethoxy]-z-
t ntatlon an one ormation (Lim H
- methyk- gﬁéﬁ@ﬂ?@ %41(')"%@%%@ %ﬂﬂscrl nol Metab., 2000, (
' 11(4),137-42; Ding, N Z et al., Mt Reprod Dev.

2003, 66(3), 218-24; Mano, H et al., J Biol Chem
3-{4-[4- aﬂyggymeﬁmei(ﬂ)-m@hwala¢nylbdmezolaﬁ—yhubihoxg}-20nethyl phenyl}-4H~

gﬁgg t that PPARdelta is triggering proliferation
[1.24]o an E@ii’%’égenti ation of keratinocytes which points to
its roIe in skin disorders and wound healing (D -Poi,
Steroid BioChem Mot Biol., 2003, 85(2-5),

3-{4-{4- Wm«ymethyl-%(s-meﬂnoxwphemdﬁrwamhﬁ -Yhoretiaoxy}-2-methyl-phenyi}-

2 30; wahli, W, "Swiss .Md WIy., 2002,
4h-{1 21%3%%&%3'5%86% PPARdeI ta appears to be
s| gn|f| cantly expressed in the CNS;, however nuch of

function there still renmnins undi scovered. O

3- {2-Ch!et%@dﬁaneﬁhﬁmml@w%mthowmﬁaylMmzowémeﬂm]-phenyl}-
expressed i n rodent oligodendrocytes,
4k [12aI‘F: rraj or qﬁg’zld producing cells of the CNS (J.
Grannermn et al., J. Neurosci. Res., 1998, 51, 563-
Nor eover, |t was al so found that a PPARdel ta

3-{2-0hl@@-’ét[&(%n%@@mﬁthWEW{@msﬂhgﬁymfwﬂ)mamb@mthoxﬂ-

phenyl- B RRp I8 o s Pt Ep2ook 002950

3—{2—Chloro-4-[4-methoxymethyl-2-(4-methoxy-phenyl)-oxazol-5-ylmethoxy]—phenyl}-
4H- [1,2,4]oxadiazol-5-one

-3-{2-Ch!'oro-4-[2-(4»«methoxy-phenyl)-4-(3—methoxy—propoxyinethyl)-oxazol—S—'
yimethoxy]- phenyl}-4H-[1,2 4]Joxadiazol-5-one

3-{5-Bromo-2-methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy}-
phenyl}-4H-[1 ,2,4Joxadiazol-5-one |



19 dianmeter in nmouse cultures (I. Saluja et al., Qia,
2001, 33, 194-204). Thus, PPARdelta activators may be
WO MOSBYIBE or the treat ment of demyel i nat i ng anBCT/EP2605/002950
dysnyel i nati ng di seases. Denyelinating conditions are

mani fested in loss of nyelin - the nultiple dense

| ayers of |ipids and profl@ n which cover many nerve
fibers. These |l ayers are provided by oligodendroglia
in the central nervous system (CNS), and Schwann cells
in the peripheral nervous system (PNS). In patients

3--4-(FBerulb Y areil-e Uity e bRz oF SamedheR 1 chioro-
phenyl}-H902 ajof888561L5bheN, and of ten by cel | ul ar

degeneration. Denyelination can occur as a result of

neur onal damage or damage to the nyelin itself -

whet her, .dug t o aberr i, ne esponses, | ocal
3-{2-ohlof A -Nerhp A L o nen Yithiazagsndmethoxyl
phenyl}-4H-[V2tfAbxddib2sig-8Ae (Prineas and MDonal d,

Denyelinating Di seases. In Geenfield s

Neur opat hol ogy, 6.sup.th ed. (Edward Arnol d: New

York, 1997) 813-811, Beers and Berkow, eds., The

Merck Manual of Diagnosis and Therapy, 17.sup.th ed.
This inveiibh bRitOsifRNRided il ddmbinatiRs Of pRie inventi

_ Labor.atorieﬁlggg) 1299, 1437, 1 73-@%&%3%35’?30'%3'"Ve"t'on

describedbgfeial denyel i nation (denyelination of the CNS)

occurs in several conditions, often of wuncertain

etiol ogy, that have cone to be known as the primry

‘The alkyldgnyatkenyitradigald inehs 8abstittbnid RIER2IA | R4 ERS: IR 838 R7 may

, (M5) is the nopst prevalent. O her prinmary
be either gisgightichain ngfaﬂpg@dees i ncl ude adr enol eukodyst r ophy
(ALD), adrenonyel oneuropat hy, AlIDS- vacuol ar
nmyel opat hy, HTLV-associ ated nyel opat hy, Leber's

The compeuratt dfcthy fophila 1ahap pRist in theoRhaSTiiNeTMdcemaea! racemic
| eukoencephal opathy (PM.), subacute scl erosing

‘mixtures, plirg enapHamers. diastareamers and mixiwemebrliastatcameps aawell in

1 ; Ll er re acute .
their taut SR rRE HRALESER i FbbPApest S AR eSphrc and
tautomericNiStme ofithe campeunds 651 foaineith EMeeBBd lsométic fons can be

. gAEEI\/eNPand acute viral encephalitis. Furthernore,
obtained by pewnraathpdssven,itnot mcnﬁcajgwﬁﬁs@nbeidﬂwmn cases.

acute spinal cord transection of unknown cause

affects both gray and white matter in one or nore

Pharmaceuljcatle siccéplable salts aryg leehase their 86iabil i9SHWafeR is greater than
der_%ﬁl i natjon. Also, disorders in which nmyelin formng
that of theynitial of bapie carapeiis ParicHiaky suikable fasimedical applications.

o sl Ko RSNG4 0 A S

pharmaces.iicalip becdgtableoatid aiddition suits of the compounds of the invention are
salis of inorganic acids such as hydrochloric acid, hydrobrornic, phosphoric,
metaphosphotic, nitric and sulfuric acid, and of organic acids such as, for example,
acetic acid, benzenesulfonic, benzoic, citric, ethan_esulfonic. fumaric, gluconic, glycolic,

~ isethionic, lactic, lactobionic, maleic, malic, methanesulfonic, succinic,

p-toluenesuifonic and tartaric acid. Suitable pharmaceuticall y acceptable basic salts
are ammonium salts, alkali metal salts (such as sodium and potassium salis), alkaline
earth metal saits (such as magnesium and calcium salts), and salts of trometamol
(2-amino-2-hydroxymethyl-1 ,3-pi'opanediol), diethanolamine, lysine or



activity of PPARs, especially the activity of
PPARdel t a and PPARal pha. Dependi ng on WO 2005/ 097786
W sOPI805/ 002950 20 the nodul ation profil e, HITEEP2005/002950

conmpounds of the formula | are suitable for the

treatnment, control and prophylaxis of the indications

descri bed hereinafter, and fgr a nunber of ot her

pharmaceuti cal applications connected thereto (see,

for exanple, Berger, J., et at., Annu. Rev. Med.,
ethylenéOfdmine3, 409-435; Wlson, T. et at., J. Med. Chem,

2000, 43(4), 527-550; Kliewer, S. et at., Recent Prog

Horm Res., 2001, 56, 239-63; Fruchart, J.C. et at.,
Research, 44(5), 345-52;

macol ogi cal
Salts mﬁ@?&ép@%&ﬁ%eu alﬁ?qpaq\cﬁ akle aniop such@s, frmxample,
triflucrobette likewWi i | ot Ot
e e A o Wseraciia Wit IherRafhondik 8 ine AU IAIGH o usetul
intermegigtes forthe preparation extpurification bb pharmaesuticoally heceptable salts

' [ f fatt ci d netabol i sm and gl ucose
a"d/"’@k?’%j@{‘?’eﬁ‘e&?@%@?‘%’. exampledRadra, appligations nsul i n
resistance is involved 2. Diabetes nellitus,
especially type 2 diabetes, including the prevention
The tem¢ bigiol Ifarctionad desvative heseeihsrein Ree irsayl 1y

: ' (.S ection are . - perglycema, -
physiol FARAR Dic LU AEIR B = GinBong of K il Svcatihne inviention, for
exampleyhnaster, Which 6meaministratieh 96 c IS By
h cel | Sﬁr evention of macro- an %ng{r"%(/%ggﬁ?%r @?‘%’8%’&8!% a

uman ig abl i fosmylirestly anindirestly) s epmpamdoitheaforiiol | or an active
metabolfS #@Hr, at herosclerosis, coronary heart disease,

. cerebrovascul ar disorders etc, especially those (but

not restricted thereto) which are characterized by
Phvsi Ione H<))’r more of the follow ng factors: - high plasm
ysiologiGajivfupstional derivatinaseaise isclude ghogregsmfaig ebrmpoadi of the
i ioh 4 ' rati,o - 1.0 chgl est er ol
mvenﬂo’?:’o%%g%%e% )rclosf%%&/ &D%A%ﬂa ;ﬁtgﬁ\‘\'le Eglé%n diarrnBuhs1994, 42,
57-61. Suchipgodiuigs candbe ristabbliRTwaMNS 8 hUoMmpours R thd9REntion.

The ng_ chol esterol particles
These prodrugs may themselves be active or not.

The cqmpounds of the invention may also exist in various polynmorphous 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.

~ All references to “compound(s) of formula I” hereinafter refer fo ¢omp0und(3) of the
formula | as described above, and their salts, solvates and physsiologically functional

derivatives as described herein,

Ea

Use

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



WD 2005/ 097786 PCT/ EP2005/ 002950 21 hi gh ApoB
| i po roteln concentrations 4. Various other conditions
WO 8 78fay be associated with the metabolic SPETEDIIS/002950

such as: - obesity (excess weight), including centra

obesity - thronboses, hypercoagul abl e and

prot hronbotic states (art#&fial and venous) - high

bl ood pressure - heart failure such as, for exanple

(but not restricted thereto), followng nyocardia

i nfarction, hypertensive heart di sease or

cardi onyo 5. Disorders or conditions in which
Peroxisomg meﬂe&fw ivated; repeptore (PRAR)ase transatipionsectors stsich can

be actwa‘ié’& Bxﬁéan&gﬁpgib%yﬁ l@# ﬁ%go A @ﬁtiﬁ%r %@-&%ngﬂeetgebtors There

are threeriyem asomnnsanRalpm FSPAR@QmmdWPAF%&éﬁe?Qeéhﬁcélrto
PPARbe @11 ion - chroni¢ inflamuatory bowel di seases such

aranseded bygliflersnt pepas éPemdsamne eprulifarator-activated
receptor If’fﬂilf’{ﬂg)rﬁsatruc’l’érteh fechs a{n%o?ééflﬁ%?@ q‘]{cﬁalgé %gpnctlons. Motojima

tor i'c drsor

K., Cell Sémlrﬁ’hept,r?@ﬂmmﬁﬂ 287t#M)itis - other inflammatory
states 6. Disorders of cell cycle or cell
differentiati on processes: - adipose cell tunors -

In humris, PETRGAAEAGALE T od Veliafls, POARGARR: T aammze. gl
gamma3,e)dmnb lage ﬂt&ltesulttofraﬁematme&cbd dfgprehwiters mﬁcdhff@@ﬂta%nRNA

f the | f
splicing. @?ﬁr&ﬁ@gégggt B 'dﬂﬁerepﬁg s%a@;éaglonle%/&mgdglat@ fifferent
physnologgtﬁi ﬁg%agltﬁe tﬁgﬁ\ﬁt{ﬁ g‘é} té)é?&t@rig X HSM#? ogﬁje(%tg ‘of the regulation
of a Iargedwmbﬁbnﬁagerasc the pmﬁetmﬁubhhcgnrmm dipeotly beirfdiractly

erociaty FGRESH B il SPARYB e n BB LU i srongpl, ho

. PPARalpBh ?éé@kﬂbﬁpléﬁrs eeinfiRtiMnfpafif 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, PPARs are also
involved in the regulation of many other physiological processess, including those which
- are not directly connected with carbohydrate or lipid metaboliem. The activity of
different PPARs can be modulated by various fatly acids, fatty acid d’erivatives and
synthetic compounds fo varying extents. For relevant reviews a bout functions, |
physiological effects and pathophysiclogy, see: Berger, J. et al. , Annu. Rev. Med.,
2002, 53, 409-435; Wilson, T. et al., J. Med. Chem:., 2000, 43 (4), 527-550; Kliewer, S,
et al., Recent Prog Horm Res., 2001, 56, 239-63; Moller, D.E. and Berger, J.P., int J
Obes Relat Metab Disord., 2003, 27 Suppl 3, 17-21; Ram, V.J., Drugs Today, 2003,
39(8),609-32). ‘

“ Among the three PPAR-isoforms the physiological functions of PPARdelta have long
remained an enigma. The first proposed pharmacological role for PPARdelta has been
the regulation of cholesterol homeostasis. It was shown that the somewhat selective

PPARdelta ligand L-165041 raises plasma cholesterol in a diabetic animal model
(Berger J. et al., J. Biol. Chem., 1999, 274, 671 8—6725; Leibowitz M.D. et al., FEBS



WD 2005/ 097786 PCT/ EP2005/ 002950 22 peri phera

nervous systens and/ or neurol ogi cal diseases involving
WOREYWi7TH6l ari nmat ory processes and/ or ot her peti/pPRogh02950

neur opat hies: - Al zheinmer's disease - multiple

sclerosis - Parkinson's disease - adrenol eukodystrophy

(ALD) - adrenonyel oneuropt hy - Al DS-vacuol ar

nmyel opathy - HTLV-associated nyel opathy - Leber's

hereditary optic atrophy - progressive nmultifoca

- Lett, ZODOMMG@MSQ%HIbe%EMsan ?@Q@&% é&]s%%fﬁkgg:f dhe potent

anenc%ghalltls - ['1an-Barre syndrone -
and Se'e{;?B‘é@tP Reetia igend 6%5@11531 GlraisesiHidi-ebolesterol, decreases plasma

LDLchoERRABIEEL Sy P nsoio Bt SN o
- Sai., 20&1r,98rf5306- ?Cﬂﬁe Naai PPKR@féltaﬂbPAR%ﬁ)r%] ﬁéh:@t YM-16638
g procegg

di sorders and%or di sorders of wound
significantly:loyyafepiagma dipigedo gh@mrsmm@wsombguamorﬂ(eys eﬁatmla etal,

kind d
Br. J. PO, 06 413, PRS0 G ke Vel otk el eokn i

trials in heatthy amiuntears (Bhimokewa] T &t A5 DRI DbV l§é§h 1@@6 §8r86-92)
exanpl e, seborrheic dermatitis or photoderfati )

keratitis and keratoses such as, for exanple,

ore recent UM U RS ol F AR 93 A B or e
treatment gf dyslipidemia, insulin resistance, type 2 diabetes, atherosclerosis and
syndrom X (Wang,Y-X. et al., Cell, 2003, 113, 159-170: Luquet, S. et al,, FASEB J.,
2003, 17,209-226 ; Tanaka, T. et al., PNAS, 2003, 100, 1 5924-15929 ; Holst, D. et al.,
BioChem. Biophys. Acta, 2003, 1633, 43-50; Dressel, U. et al., Mol. Endocrin., 2003,

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

Besides its actions as a regulator of the lipid-, glucose- ahd cholesterol-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_(1 1), 8126-32).

Numerous publications demonstrate that PPARdelta is triggering prohferatlon and
differentiation of keratinocytes which points to its role in skin dlsorders and wound
healing (Di-Poi, N. et al., J Steroid Biochem Mol Biol., 2003, 85(2-5), 257-65; Tan, N.S.
et al., Am J Clin Dermatol., 2003,4(8), 523-30; Wahli, W., Swiss Med Wkly., 2002,
132(7-8),83-91).

-PPARdelta appears to be significantly expressed in the CNS; however much of its
" function there still remains undiscovered. Of smgularmterest however, isthe
discovery that PPARdelta was expressed in rodent ollgodendrocytes the rnajor |lpld
producing cells of the CNS (J. Granneman, et al. . J. Neurosci. Res., 1998, 51, 563-
573). Moreover, it was also found that a PPARdelta selective agonist was found to ,
significantly increase oligodendroglial myelin gene expression and myelin sheath'



kel oi ds and kel oi d prophylaxis - warts, including

ta or condyl omata acum nata - human papil |l oma
wo‘iﬁﬁ%}ﬁ];'%gg i nfections such as, for exanpl e, PdfdR@002950

WD 2005/ 097786 PCT/ EP2005/ 002950 23 papi | | omat a,
viral warts such as, for exanple, nolluscum
cont agi osum | eukopl aki a 3“bapular der mat oses such
as, for exanple, Lichen planus - skin cancer such as,
f or exanpl e, basal -cell carcinomas, nel anomas or
diameteuinamevse cltgess (ils;alpjaom ,-Glim@001; 88, he4i204). Thus,

PP ARGAEIZAB ok 18 Be B B3k ro BTN o dekmedooiig mut ner

dvsmydlindtihdediSeasdy. gh bl ood pressure - pancreatitis -
y ys ndrgrre X - polycystic ovary syndrome (PCOS) -

Demyeh%@ﬁlﬂﬂacon%t)@%ar& manifested indpss obmyetie Prmiue)mtuﬂé dense layers of

ipids ahd R 8fHR Which foSTRAAY pRMETHRETSaTRERT Iats arammvideg by

ongodehdanmmnathe centralhervous e)SEnd (CRISY! éH& SRAWBHAERE the
acute respirat obylgdl streSs syndronme (ARDS)

periphegg)RfivaLs system ﬁtdmpaﬁen@s wﬁhp@mwﬁlmtmg conditiohs,
demyelIRABRYALY HelrdelishiE: i RE gt?aﬁl‘yracco?r'n%lm(? SRbollowed by axonal

degeneration, and often by cellular degeneration. Demyelination can occur as a result

~ of neuronal damage or damage to the myelin itself - whether due to aberrant immune
responses, local injury, ischemia, metabolic disorders, toxic agents, or viral infections
(Prineas and McDonald, Demyelinating Diseases. In Greenfield's Neuropathology,
6.sup.th ed. (Edward Arnold: New York, 1997) 813-811, Beers and Berkow, eds., The
Merck Manual of Diagnosis and Therapy, 17.sup.th ed. (Whitehouse Station, N.J.:
Merck Research Laboratories, 1999) 1299, 1437, 1473-76, 1483).

Central demyelination (demyelination of the CNS) 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, AlIDS-
vacuolar myelopathy, HTLV-associated myelopathy, Leber's hereditary optic atrophy,
progressive muliifocal leukoencephalopathy (PML), subacute sclerosing
panencephalitis, Guillian-Barre syndrome and tropical spastic par@par_esus. in addition,
there are acute conditions in which demyelination can occur in the CNS, e.g., acute
disseminated encephalomyelitis (ADEM) and acute viral encephalitis. Furthermore,
acute transverse myelitis, a syndrome in which an acute spinal cord transection of
unknown cause affects both gray and white matter in one or more adjacent thoracic
segments, can also result in demyelination. Also, disorders in which fnyelin forming
glial cells are damaged including spinal cord injuries, neuropathies and nerve injury.

The present invention relates to compounds of the formula | suitable for modulating the
activity of PPARs, especially the activity of PPARdelta and PPARalpha. Depending on



ef fect depends on a nunber of factors, for exanple the

speci fic conpound chosen, the intended use, the node
WOoK00H0RYI786 st ration and the clinical condition e&riERe0s/002950

patient. The daily dose is generally in the range

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

ng) per day and per Kil ogragpof bodywei ght, for

exanpl e 0.1-10 ng/ kg/ day. An WD 2005/ 097786

PCT/ EP2005/ 002950 24 intravenous dose may be, for

_ ' e g 0. 001 to 1., Lk

i i R L L R —

control andtprophglanis afhekindieatians estrited héeisiter, S 14 Rumber of
i nfusi orl, Sfl utions for these purposes may contain, !f'or

other plég(lgﬂ%tp%{ ica gﬁphngtipqsg:q:@egtpdqg@retpp(seej floy ekampld, Berges, J., et

al Anef B WL, 2008184 4SSO OE Ay, K3 i, B0, 42

527-550;HiswenySulet al.f Recent Prsg Hofm REY,, 2004 ,35616259263; Fruchart, J.C. et
ose

X le, from to 100 nmg, and single- _
al., 2008 BB BacoRGal Rekeatdn 405)a 3Abrhids tearsieno Salef wl., Nature, 2000,
405, 429s424; PP af C : , ain, for

o A e SR OB it B B B85 5 1o

600 ny. For the therapy of the abovenentioned

condi ti ons, the conpounds of forrmula | nmay be used as

the conpound itself, but they are preferably in the
formof a pharmaceutical conposition wth an

ier,. The carrier st, of course, be
C°mp°@%2€'i€'ﬁ §PEFpiEieyiaty SHtabisifor fhe trenpaaniians/of prevention of
the other ingredients of the conposition and is not

. . f ‘ ient's health. Th i b
1. - DislRets by gt TpePbaysmyand dhirespatiaian disoters. |
- DisbRIgT it Whikisliih Pes B8 thbivdly S1 gl e dose. f or
et, I ch may

exanple as a ta contain fromO0.05%to
95% by wei ght of the active ingredient. Oher -

T e R T G M RILCIE R

sequel® Adsibdtb8dhefeMWiRPsi tions of the invention can be
_prooduced by one of the known pharmaceutical nethods,

Partigilaeaspediein this iopnoeciosaredf m xi ng the i ngredients
_ | .acol ogi cal |y acceptable carriers and/or
h@x%gwgﬁ{*g’a Phar maceuti cal conpositions of the
- inipregeinentiringulil pedistfickabl e for oral, rectal,
. topical, peroral (for exanple sublingual) and

- iImpievemenhin gliiepsetaleprces ubcut aneous, . i ntranuscul ar,
. ' e | or intrayenqus) adm nistration, although
prpﬂ:'ge&%g'séﬂﬁﬁi el &@ﬂ%f adni ni stration depends in
- preveftiomdf iigdyel aﬁ@ﬁﬂcﬁﬂra%@@ai‘ﬁééb’r&e%nd severity of
ed an

‘the.condition to be treat on the nature of the
conmpound of forrmula | used in = -

3. Dyslipidemias and their sequelae such as, for example, atherosclerosis, coronary
heart disease, cerebrovascular disorders efc, especially those (but not restricted
- thereto) which are characterized by one or more of the following factors:

high plasma triglyceride concentrations, high postprandial plasma triglyceride
concentrations, '

- low HDL cholesterol concentrations

- low ApoA lipoprotein concentrations

- high LDL cholesterol concentrations

- small dense LDL cholesterol particles



each case. Coated formnul ati ons and coated sl owrel ease
formul ations al so belong w thin the framework of the
WO 258 7BSn. Preference is given to acid- and @®&I(EA2005/002950
juice- resistant fornulations. Suitable coatings
resistant to gastric juice conprlse cellul ose acetate
pht hal ate, pol yvinyl acetat &lpht hal at e,
hydr oxypr opyl net hyl cel | ul ose phthalate and anionic
pol yners of nmethacrylic acid and net hyl nethacryl ate.
- \WRRAPBBRIBHIB6RCTLREAMESHAI2950 25 Suitabl e
phar maceuti cal preparations for oral adm nistration
may be in the formof separate units such as, for
t
- VafdBBlr SRERORWHERTIAY Be CLERA VA8 HigBiheie pyndrome,
SUdTESconpound of fornula 1; as pomders or granules, as
n_or sus sion L.n an eous _or nonagueous

- PRl (ss WAL, indhydibodpafiatibesibar - i ol
- ﬁﬂ’éhﬂidfﬁés Fgﬁéﬁ:o%gpare > Be'b?roﬂﬁ‘éfmb%ﬁ %'tét@ﬁiXdenal nd venous)

ment i oned, y ‘any sul Cab Fhacaut
- MTH@OWFGBSMI@CI udes a step in which the active

- PSP A o dPr FRmelt ot et EesdediRreton fotcwing
aRicardial IR cEEAPRH e AR n%ﬂggs%rfg ) rASAEFShRy

uni form and honbgeneous m Xxi I've
ingredient with a I|qU| d and/or finely divided solid

- Disgee e 81 g eleine R BARESLSTY reSioliy i invelved:

Eﬁmﬂugdérdys SQ0R @@Sﬁir@(aﬁ'ip!&%l% st r@sf?fé:‘f&?ﬂ'né?étot) coronary
granul es of the conpound, where appropriate w h™o

selerasie inglding angina pgetedisartrayoeudial infardion; atibke s

) ??t‘gebelﬁ% ovﬁ?%'lé&ﬁg"w%é%ﬁ“siéh n?ofr heeigglogndal Bovvder or

- ghronid Bdlanwheatery dioiwe) Rlidctise s HushisMidhesarRpRd ©rohn’s disease
gl i, dant, .inert —diluent and/or one (or nore)

G@H!R%a tive colifizii spersi ng agent(s) in a sui tabI e
?ﬁﬁ epe. Mol ded tabl ets can be produced by nol di ng
e compound, which is in powder form and is

- lupusterpttrmatosus LENer inflantttiatdrd ihetfnbtic dsordets St &5, for
machi ne. Pharmaceuti cal conpositions which are

KAnRls) é‘"‘%ﬁﬁa&!‘#@r@”t'?subl i ngual ) admi ni stration ‘

@Wép bl ets which contain a conpound of
ormu r?ﬁpﬁié‘f%ﬁ@t%e%gvo“ ng, normally sucrose and gum -
arabic or tragacanth, and pastilles which conprise the

n an inert base such as gelatin and gl ycerol

DISBFJLB & 6l tyile o elbsifrentialion sraecenes: cal -
&(ﬁ’i 08ideiAmoryi tabl e for parenteral admi ni stration

rrse preferably sterile agueous preparations of a

- Iqmrpatams cdrchonmag suth agffor Bxample, liposarcomas
- solid tumors 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

pancreas, endocrine tumors, carcinomas of the lungs, of the kidneys and the
urinary tract, of the genital tract, prostate carcinomas etc

- acute and chronic myeloproliferative disorders and lymphomas

- angiogenesis

. Neurodegenerative diseases and/or demyelinating disorders of the central and



preferably isotonic with the blood of the intended
reci pient. These preparations are preferably

wOozdei/arEreer ed i ntravenously, al though adm ni st patie®os/602950
may al so take place by subcutaneous, intramuscular or
intradermal injection. These preparations can
preferably be produced by nippi ng the conpound wth
wat er and nmaking the resulting solution sterile and
isotonic with blood. Injectable conpositions of the

AR ' s N fr .1 1o 5% by weight .

peripherBY RRNAR, o AEOES M a R8BI dki6a! Fdatas hvaRing néfrctarimatory

procesd$ied ABRANCRNSOpeAPher2h nBhRSpEIAREE | cal conposi tions
@ﬁi&tabl e for rectal administration are preferably in
CINGT MA$Ea3ehgl e- dose suppositories. These can be

- Auleedidiysi¥ xi ng a conpound of the formula | with

one or nore conventional solid carriers, for exanple
- Raddasdnistdiseaseand shapi ng the resulting mxture.

Phar maceutj cal co itions suitable for topical use
N e[’ﬁze@iﬁdé(sﬁf"@gﬁm{?@am y in the form of ointnent,
- dARASMYEh&o e, spray, aerosol or oil. Carriers,
whi ch can be use are petrolatum | anolin,

- AdBI§waeyplarengtlppathy, al cohol s and conbi nations of two

_ gore of theseI supst ances. The active ingredient is
- '_Eth raFSAFHPEIBRRIOPAtY concentration of fromo0.1 to

- Lkﬂfér@yhé@dagpy géﬁé Fﬁoéﬁ osition, for exanple fromO0.5
to 2% Transdermal a nistration is al so possible.

- pragreasiw multifocablepbeenceptmalopathghfPdior  t ransder nal
ingle plasters which are

e i.n the formof. s
- Sg@%%ggﬁ?gc@msmgrP@-"P@PﬁPn?‘%‘I'tB%e contact with the
- qumia@pghﬁ-ee@rﬁ%mes. Such plasters suitably contain
the active "ingredient in an aqueous sol ution which i
- nepsalisnpskbaaraparesiori ate, di ssolved and/or
di [N adhesi.ve of,..di ed in a polymer. A
- a?&?@@%&%??t@&?ﬁ%ﬁ?&?%ﬁ“%Qgﬁm ation is about 1%
- abgt@ﬁ%[@ﬁ@é;ﬂ{a’ﬂﬁlsy about 3% to 15% A particular
possibility is for the active ingredient to be
- apdfelgagvepednyeliiot r ansport or iontophoresis as .
ri f.or.e | e, in Pharmaceutical Research, .
i} s&ﬁ%ﬁmgqgngl@%&ﬁ% conpounds of the fornula | are
- Ctisstotmarkbvdottyditayes abl e ef fects on netabolic
di sorders. They beneficially influence |ipid and sugar

' met abolism in particular they lower the triglyceride
| : Ui tabl e for t tevention and
8. Sklnt(ﬁég%dﬁegrggngj?&i @'_58?"1%’? Of&{%g{ﬁg&g}gjpm%ggpgéd erosis
- eyifiehfatodquanicus danibRges RuICAQs, GPERAMBI, Piorgbish -
ot her nedi canents ,
- acne vulgaris ' ' - ;
- cher skin disorders and dermatological conditions which are modulated by
PPAR
- eczemas and neurodermitis

- dermatitis such as, for example, seborrhe'ic dermatitis or phOtoderfnatitis

- Kkeratitis and keratoses such as, for example, seborfheic keratoses, senile
keratoses, actinic keratosis, photo-induced keratoses or keratosis follfcularis ’

- keloids and keloid prophylaxis |

- warts, including condylomata or condylomata acuminata

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



The conpounds of the invention can be adm ni stered

0 in conbination with one or nore further
wo %{H%@%&g"{)l ogi cal |y active substances whi ch haV€&T/EPge05/002950
: exanpl e, favorable effects on netabolic disturbances
or disorders frequently associated therewth.

Exanpl es of such nedi canent®3are 1. nedi carents which
| ower bl ood gl ucose, antidiabetics, W 2005/ 097786

PCT/ EP2005/ 002950 27 2. active ingredients for the
papiiomata, virst weiits Isughdesifas exadples mholatsean? s6h@igRisufn,

B S o7 y “act e | nor odi ent s 6. acti ve
- pepil@tiatisoses s&ﬂ?a&rﬁﬁt%ﬁ f LR%[? gﬂ%ﬁﬁst unor s

antlthronbotlc active'in nts
- Skﬁgﬁ@ﬂ@@mﬁaﬁ. fohexamelaa rbeasal-ctll baglindhasdniglasstsSor

?I ﬁ%ﬁ%svﬁ n%ﬁ% ents for the treatnent of heart
sl PaeMare ingredients for the treat msnt
- lovwlized hyrigteBpidermal HARABRY 56N b8 for eR4Rge, l%rafjd

or associated with di abetes. They can
epiergalBgerts of the invention of the for rrul al in

lar for a synergistic inprovenent in the
CH?‘?H’& Adm ni stration of the active ingredient

- woumd Inedlingn can take pl ace either by separate
adm nistration of the active ingredients to the
patient or in the form of conbination products in

9. Other"m‘s&lae"i‘s plurality of active ingredients are present
one pharmaceutical preparation. Exanples which may

- h@l bleotipressurar e:  Anti di abetics Suitable
anti dligbetl cs are disclosed for exanple in the Rote

- Papciegtiisol, chapter 12 or in the USP Dictionary of

- S)H%Hn?%‘ I nternational Drug Names, US Pharmacopei a,
ockville 2001. Antidi abetics include all insulins and

-~ polysysticodmyisyatrome (RODS)s, for exanple, Lantus(r)

é e www. | antus. con) or Apidra(r), and other
Aact | ng insulins (see US 6,221,633), GP-1

odt868RhAls Modul ators as described in WO 01/04146 or
el se, tor exanple, those disclosed in WD 98/ 08871 of

- lu Nus&rp@uedﬁatbsmé ELE) or inflammatory rheumatic disorders such as, for
example, rheumatéid arthritis
- Vasculit_is .
- - wasting (6achexia)
- gout
- ischemial/reperfusion syndrome
- acute respiratory distress syndrome (ARDS)

Formulations

" The amount of a compound of formula | necessary fo achieve the desired biological
effect depends on a number of factors, for example the specific compound chosen, the
infended use, the mode of administration and the clinical condition of the patient, The
daily dose is generally in the range from 0.001 mg to 100 mg (typically from 0.01 mg fo
50 mg) per day and per kilogram of bodyweight, for example 0.1-10 fnglkg!day. An



The orally effective hypoglycem c, active ingredients

i ncl ude, preferably, sulfonylureas, biguanides,
WOR983/9%778¢i des, oxadi azol i di nedi ones' PCT/EP2005/002950

t hi azol i di nedi ones, gl ucosi dase inhibitors, glucagon

ant agoni sts, G.P-1 agonists, DPP-1V inhibitors,

pot assi um channel openers éhhh as, for exanple, those

di scl osed in WO 97/ 26265 and WO 2005/ 097786

PCT/ EP2005/ 002950 28 WD 99/03861, insulin

intravepensidosganay, ben Ifmzbemmplegfin kthey PANCRNFY Y. 00MRIGB Y .6 Tng/kg, which
| uconeo eneS|s and/ or '

can su&g@gi&%at Itgreqﬁﬁ%g{%cp@ 0hfl0did feote0 ugtm(ekdogram and per
mmuteCSEmQHIéCiﬁﬁxsib‘H QPIU"H rfol”gﬂé n%'ig@?g‘%ﬁﬁé@ ang lﬁ,ﬁfgag example, from

change i n
0.1 ng it aﬂmg dmucelly i hnglte AORAR4GRpenchilfisr. @M@H@éés AR contain,

h he ATP-d d
orexaf i 5 o Lo BEin g, b B inpotons
may cobtaihRrieR¥ePlé Oftorm h%ﬁ WRIN tﬁﬁl nig]fﬁl&?f '%@g%ﬂons which

adm ni stered 1 n conblihation
can be @‘i’%ﬂ istarad ooz lly,nsucnas,for exantpie, capsules de taiﬁletsh fnay contain, for

ipnation_wth

t
sl 05 55 M AR e 0 P e bieray
I
abovel m‘. o A BT KB oS(iaPBBRE bRl B8 Sigpd s the
compouyy} deelt byt thay apz %ﬂf@mblyvmtmmrﬁmsﬁ)pﬁammutlcal composition

it on BB g TSR, ettt e ST
itis commpatifewitihaher iRYiodIcHES dp th&bb%ﬁ%h%‘ﬂ &5 iBhbPAZIiE for the

, |l inepiride. In one enbod e conpoun
_patient’s H@a&iafﬁiﬁ ganriefy mayde aisolidrard liquid m’ﬂ)mhtarmhls prefdrably
t he ATP-d dent
formulafi Wi SSREIRE 85 <108 deeF. s Pxbmls RS tabiet, which may

contain énomrplos% t0bB% &y deighlldf itea acave ﬂ?re%ir@ pl?%nnaceutlcally

mepi ri de or repaglinide. I'n o

active sgéﬁtggm mayrl ikewiseoberpresantainelusing ntlss@reu:mﬂponnds of formula I.
for exa

ani de-.such a
Tho phefiEp skl SBmsbbitohs g Hhiribren Bﬁ@ree%%@ Bionsrof the
known pﬁmﬁmemm meams;dmuah He8BAfallycoks dﬂg e ﬁrﬁ;ﬂr@dients
f ni de such as, for exanple, repaglinide?” In e
with Phaéﬁ%&ﬁ qg&?ﬁl)’ agreria dieraandior exsipients.| are
adm nistered in conbination wth a thiazolidi nedi one
such as, for exanple, ciglitazone, pioglitazone,
Pharmacmstloail compositioris of the invention are those suitable for oral, rectal, fopical,

peroral (for example sublingual) and parenteral (for example subeutaneous,
intramuscular, intradermal or intravenous) admlmstratlon although the most suitable
.mode of administration depends in each individual case on the nature and severity of
the condition to be treated and on the nature of the compound of formula | used in
each case. Coated formulations and coated slow-release formulations also belong
within the framework of the invention. Preference is given to acid- and gastric juice-
7 reswtant formulations, Suitable coatings resistant to gastnc juice comprise cellulose

. acetate phthalate, polyvinyl acetate phthalate, hydroxypropyimethylceliulose phthalate
and anionic polymers of methacrylic acid and methyl methacrylate.



t he conpounds di sclosed in WO 97/41097 of Dr. Reddy's

Foundation, in particular _ .
“a)gﬁﬁ?iﬁﬁ?3,4-dihydro-3-nethy|-4-oxo-2-quinazoPFﬂ?FFW@ﬂﬁ”bﬂ
oxy] phenygnet hyl j 2,4 WO 2005/ 097786 PCT/ EP2005/ 002950

29 thiazolidinedione. In enbodi nent, the
conpounds of the fornula I e admnistered in
conbination wth a DPPIV inhibitor as described, for

. oexampl e, in W98/ 19998, \WD99f 61431, W99/ 67278,
Su'tab‘%Sg’(qB%'FaW@Pﬁﬁtz@@ farorabadannisiration siayben the form of
separaipalrle e as, Kr ialiiple, capsules. saghele. Auskal tablets or tablets,

( 1-_3%/C| opent
each ofgvhieh cdetpjn 2-d2fin6@,arméBABST the compound of formula I; 33 HOWé?leI'S or
I ne-

_[2-[ 3- -1- i I I
granule_g% @IJ g%'hﬁ%%ﬁ?%ﬁ%@%?&gﬁt%@% thl;én?&soosl ggrt*lgquggl;sr l?qllxid; or as an oil-
in-waters) wéteklinon %uléibﬁ?ﬁ%’é%?éis*igﬁé ey el a A R hned, be

acetyl ] pyrrolidine-2-carboni
prepareddiyolishitedla phamaacputical methoehivhithriabkidet & SRep in which the
re

o] ' h f the f la |
e LSRRt o Eo TR e S non, o
. . . i ali.t.a; i 0ali: I
orcdete e oot g 10 B E5 ORI B cl o

uniform gggihenaganegusmixingphthe activeningredienbasthds liyisidaridlor finely
as di scl osed

. i ohi hit. t SGE T- 1 .and/ 2
divided %@[ae%’f“% 'kéf‘%ii("ﬁ’i?'} the P\&O‘M‘ '%‘%Sﬁ%ég if, pegRSERRROBIES dan example,
tablet BGTbERGSA |
aae tafmc?moﬂﬁg%?@ ?hrggfggﬁ?uq?y aélgfcg'?%aaéd@nn' %’lg'g?'ggg‘%ﬂ‘i'%&t the
compougd,\Where: apavopiipterwith anegdumese mtiﬁidnaﬁiiﬂgr'ediergg.moﬁﬁ)ressed
i, gl Lol bose. | | nbodi ment
. *ab’9*3|°?ﬁébe§%@p“§hﬁ% BV sfbieliihor B, EFAP605 in Hamriavingronmauich as, for
- - . - i .
ot oo g, Whiche eppfofie el MIAHBRY, i8R, iner
diluent agﬁ?& r?éleféf mafe) sufareqefiveldispensingiagenifskin a suitable machine.
0 - i nsul i da, .
Molded 88 coR b0rBae T M Blding 07 A itk wiich isirvpowder form.
and is moisteriad witlo aa, inén Siguid digent irpé%‘iﬁlﬁbié‘mag:hﬁ%v\f) t '
noaul at or s n

2005/ 097786 PCT/ EP2005/ 002950 30 Li pl
one enbodi ment of the invention, the conpounds of the

Ph ol . VA LoD .combinatjon wth an
R G E e N A ——
comprisef suskabteatablets which contain a compound of formula | with a flavoring,
normally sucrose and gum arabic or tragacanth, and pastilles which comprise the
compound in an inert base such as gelatin and glycerol or sucrose and gum arabic.

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



pravastatin, sinvastatin, ivastatin, itavastatin,
atorvastatin, rosuvastatin. In one enbodi nent of the
WO2pR50 78N, t he conpounds of the fornula | ar ePCY/EP2005/002950
adm nistered in conbination with a bile acid
reabsorption inhibitor (see, for exanple, US
6, 245, 744, US 6, 221, 897, W% 6,277,831, EP 0683 773,
EP 0683 774). In one enbodi ment of the invention, the
conmpounds of the fornul al are admnistered in
orbent.such .
Pham&RTAARLR oo SuBRISTE! tfotd) anfibtialOR B Proteril in the
form of @ﬂ'lgi&dmatsupposmesnw ere!secvan begprodiped bysmbdi n% kRecompound of
are _adm ni ste{ed i n_conbj nation wt

the f"m&‘ﬂSlqué’!‘ﬁk?B ¢ ChBIESonsRNional sl caiessdor examplercocoa butter,
and sh@iﬁg}ﬂh@régﬂ,m@l@,g&&(g? or ezetimbe, tiqueside, )
t he

panmaquesi d n one enbodi ment of the invention,
conpounds of the fornmula | are administered in

Phamef LAY iont Sien® iriosen aimenn e sfcf’rfa%@ preforably i the

form of ommn tearh, l”d!@nf Eh?@l B}afréer%gﬁl 8? ﬂ'lérg which Gan be used

onbi nation wth jents, pre era y I nso

are petrglgtumn fanglianpelyethyiend giycelxarqibcd:o!s amdoturfbirations of fwo or more

of these(%tér%%s pstq@a;gﬂw%?@b}t (;f)eerr#rgﬁ ah%@%% spncentration of
from 0. TTIERGFROY WElght Se i Brhood ST, foldlaifiple fBRPD (A So8

car ob- cont ai ni ng product from Nufri n
Specialties & Food |Ingredients GrbH, I ndustri epark

Transdeffnief Qﬁh{xm?ﬁ%@tﬁbg&@%fpgfsﬁp ! E)%p@ag% f;,:lq%gpg«é,ltuons suitable for
3 transdemwa.r@‘se:a@dm I thief fakr QT siﬁ gROPRSEE whih drB% lfé'b@‘#@' lbng«ten"n

Carorrax(re%\tparormx r)y"can in this connection a

and
close coptaciywitvthe: Ratieat’s epidermiis, Gush plasiere suitablyscontain e active

el 360088 Sl PLSrkean st

~ andfor dislpersmmm adhesibe of ABpBISEY iffa Ebl?n{éi* Mlﬁﬁ bléreﬁ:t:ve ingredient

ered in conbination wt PPARal

concentrg °Br!§ abﬁ%&"/m@%%f praferablyahausi3% tod S%rrﬁqmmisula‘r possibility

is forthetﬁﬁl\fgqgg%gel{nt tﬂﬁ%g%ﬁ%&d;%ﬁrejgcggﬁ SR P@{' %rgsﬂs as

describedZfareXxanile sing?haradsdoutical Research, 2(6) 318 198
(S)-3-(4-[2-(4-net hanesul f onyl oxyphenyl ) oxyﬂ)henyl}

2 et hoxypropionic acid), BMS 298585

The combluhtig of R RBNRISE 3% 4isBhE R dd BY tivorbid Rffects on metabolic

disorders. They beneficially influence lipid &ind sugar metabolism/ in particular they

lower the triglyceride level and are suitable for the prevention and treatment of type I
diabetes and atheriosclerosis and the diverse sequalae thereof.

.Combinations with other medicaments

" The compounds of the invention can be‘ad ministered aloné or in combination with one
or more further pharmacologically active substances which have, for example,
favorable effects on metabolic disturbances or disorders fréquently associated
therewith. Examples of such medicaments are

1. medicaments which lower blood glucose, antidiabetics,



met hyl - 2- phenyl - 4- oxazol yl ) et hoxyj phenyl ] m
.9l ycine) or as described in WO 99162872, WO .
wo g@%%% WO 01/40171, WO 01/ 40169, W96/ 384BET/EPY8S/002950
01181327, WD 01/21602, WD 03/020269, WD 00/ 64888 or WO
00/ 64876. In one enbodinen% of the invention, the
conpounds of the fornula I gre admnistered in

comnbi natlon with a fibrate such as, for exanple,
enfibrozil, cloflbrate bezafi brate. In

f fib
%ﬁ&géhﬂfg lents) rélf‘eirﬁéﬂﬂﬁvbﬂffﬂ!ﬁﬁpldmlaﬁonpounds of the
. érﬁfd@ﬁ’é;@s&ie é?dﬁg&bgh@n% ed in conmbination with

nicotinic a or nlacid. In one enbodi nent. of the
. animé)ﬂsrty)agemtbe conpounds of the fornula I are

2.
3
4
adm ni st er ed n conbination with a CETP inhibitor,
5. q fp g’!ba Meyingrediepis api b). In one errbodl ment of
6
7
8
9

) éﬁ@e'lﬁbiﬁﬂfénfg‘fortﬁ'i@tr%%fmgmmnaﬁgr&glgtnﬁjwl are

adm nistered in conbination w i nhi bitor.

. afﬁltfdﬁmb@nﬁb@ﬂ:tlmmgredaentna i nvention, the conpounds of
ni st I n conbination wth an

£ |
: aﬁ?ﬁelquﬂrﬂa lepﬁfo?&&&gé?mg%ggfr&wg@ d preRswepi de. In
. aetige ﬁﬁi@&bﬁfﬁ"br fe fr@&trﬁém%ftﬂé%\'?t fél@rge %ﬂp‘pounds of the
formula | are adm ni stered I'n conbl nation with an :
10. aghive ingredinnts fon thenkseatmenti aretior pfevientionrofeirhplication® caused

he, f.or are admnistered 1n
b&%ﬁ%ﬁ?%%sg\sﬁqﬂteg Wﬁ;glﬂtﬁtﬁ ‘n |ipase inhibitor. WO
2005/ 097786 PCT/ EP2005/ 002950 32 In one enbodi nent of

i nvention, the conpounds of the fornula | are
They caad:rﬁ eosbiaed with thecenropoandof thietinventiddBf the f@ﬁmlla)d&ﬁe

partlculécr'ggl'g S{ﬂé{‘g&%ﬂ& lﬁ@?q) nbod JI]lﬁPl eg%rﬁqhg%gat@égrqqu the active ,
ingredienbohmbmatlcﬁ cWhttakélPﬁﬂ:éaélﬂ@ bEERAS ﬁdh‘ﬁllﬁﬁﬁ'ghﬁﬁ of, Itﬁe active

- ne enbodi nent of the invention, the conpo
mgred ’eﬂtﬁ touthe patightoniniha feme oé@on‘ihmatmlbprmduabm ivisthiictea plurality of

acive WRHESERE S e PRE Bl SR |

formula | are admi nistered i n conbination with a

| i pase inhibitor such as, for exanple, orlistat. In
Examples,Whichypay hemmentianedtaret her active ingredient is

fenfl uram ne or dexfenfl uram ne.

Antidiabetics - .

Suitable antidiabetics are disclosed for example in the Rote Liste 2001, chapter 12 or
in the USP Dictionary of USAN and International Drug Names, US \I'Dhannacopeia,

- Rockville 2001. Antidiabetics include all insufing and insulin derivatives such as, for
example, Lantus® (see www.lantus.com) or Api_dra®, and other fast-acting insulins (see
US 6,221,633), GLP-1 receptor modulators as described in WO 01/04146 or else, for

| ~ example, those disclbsed in WO 98/08871 of Novo Nordisk A/S.

The orally effective hypoglycemic active ingredients include, preferably, sulfonylureas,
biguanides, meglitinides, oxadiazplidinediones‘, thiazolidinediones, glucosidase
inhibitors, glucagon antagonists, GLP-1 agonists, DPP-IV inhibitors, potassium
char_:nel openers such as, for example, those disclosed in WO 97/26265 and



In anot her enbodi ment, the further active ingredient

is sibutramne. In a further enbodi nent, the conpounds
WOgptyMe78ormul a | are admnistered in conbi napCTEPM05102950

CART nodul ators (see "Cocai ne-anphet ani ne-regul at ed

transcript influences ener gy nmet abol i sm anxi ety and

gastric enptying in mce" Agkawa, A et al., M:

Hor rone and Met abolic Research (2001), 33(9),

554-558); NPY antagoni sts, e.g.

wO 997988617 Fhemer éen%‘rtﬁe%” lﬁh%&bﬁs of l:ve)r enanﬁs involved in the stimulation

{ - -am nogw nanol’i n am no

of gfucgyepgﬁm:a ap lwlg))mmgeaolyysm oatdidaiods of GIECOEEGESEAKE, compounds

which 3fté; 38 Rhollod i%qn}%ﬁ&h@nsed%mkm gigh gomposition,

compohﬁdé@ﬂum f’é’ddce%ﬁ&‘iﬁtﬁke 3PPA¢’T and PXR dlatorg and active

7- hexahydr opyrazol o 3-¢C pya
sngredl@ntmv\rbmhm ondhe AT dependent ;}etaaaudechz(ahﬂabdﬂ%ﬁﬁh)ceﬂs
orexi n antagoni sts (e.qg.
1- (2- et hyi benzoxazol - 6- yI) 3-

in one binkidiapht mmedmverﬁmw theao uﬁabbﬂﬁéi
(SB-,334867- A)I) H3 agoni sts (3-cycl ohexy r_nit_llalare administered
in coml?upahoa, iRgulin,
1,4,6, 7-tetrahydroi m dazo[ 4, 5-c] pyri di n-5-yl ) propan- 1-
one oxalic acid salt (WD 00/63208)); TNF agoni sts,

In one é]ﬂﬁoalhhenbﬂ tﬁé!in\(eht@n fl'ﬁa ﬁ@fhbﬁhn(?s oftie formul J are administered
rlrrethylphen -9H- 1, trlazafluoren4y]a| ITI
in combjpalen il lcbmmtancediﬁlmj@rglacese qargductton such as,

B fyoznsceos

WO 03/684828c WO 037084820 YWOrasyt04188) 2- (2, 3- di net hyl -
H- i ndol - 6- yl oxy) et hyl am no] - et hanol  hydrochl ori de (WO

01183451)) VEH (el anocyt e-stinul ati ng hornone)

In one ?%BPH#{: Hféoqrﬁarﬁaagﬁ%% (fgyngaw»}%aq Q’nilaiﬂqrggg;zﬁombinéﬁon
with a seiifopllurda sach es oy exarviphstslbutdmite] igiBER 4rnriY g@i Adéor
ic acid trifluoroacetic acid salt (V\D99/15 E

t
g!lmeplgé fotonin reuptake inhibitors (e.g. dexfenflurani ne)
m xed serotoninergic and noradrenergic conpounds
(e.g. WD 00/71549), 5HT agonists e.qg.
in one e@mbadiendnt] ihertmﬁmmmgewhbrfonﬁuazn ae éﬂ(ﬁilmgt@éd% LRnbination

' g&) 01109 ,11 esin agonists, galanin
with an acHive BTQT g '§" @'h!ﬁ%t T]Ptﬁ Mﬁe‘\'lf%dfpeﬂgﬁﬁﬁ pgitasgium channel of the
beta ol RSty S ibion ABRARISE: AERRRH T BB, gimepido or

repaglinide.- di hydro- 1H i soqui nol i ne-2-carboxylic acid tertiary
butyl ester (WO 01/85695)), TRH agonists (see, for
exanple, EP 0 462 884), uncoupling proteln 2 or 3

Inone é@%:ﬁ{e@#%ﬁg‘fﬁp étf&e(ﬁl% é{gl%ﬁgp A?grllrécombmatlon'

with a blguanm s@!aasd’or Eaamm Emeif@mnn agoni sts as a -
R tb IJ;Jroachtothetreatmsnt of

In'a further embo me t, the compounds of the formula | are administered in

- combination with a meglitinide such as, for example, repaglinide.

In one embodiment, the compounds of the fornula | are administered in combination -~
with a thiazolidinedione such as, for example, ciglitazone, pioglitazone, rosiglitazoﬁe'or
“the compounds disclosed in WO 97/41097 of Dr. Reddy's Research Foundation, in
| particular 5-[[4—[(3,4—dihydro-3-methyl-4-oxo~2-t|uinazo!ihylmethoxy]phenyl]méthyl]—2,4-



obesity. Drugs of the Future (2001), 26(9), 873-881),
A I sts (bronocriptine, Doprexin), |ipase/anylase
Wogﬂﬂgfg’%&ors (e.g. WD 00/ 40569), PPAR nodul at oPST/EE2095/002950
WO 00/ 78312), RXR nodul ators or TR-p agoni sts. In one
enbodi nent of the invention, the further active
ingredient is leptin. In o%% enbodi nent, the further
active ingredient is dexanphetam ne, anphetani ne,
mazi ndol e or phentermne. In one enbodi nent, the
thiazolidinedipoends of the fornula] are adnministered in
conbination wth nedi canents having effects on the
coronary circul ation and the vascul ar system such

in one erﬁﬁodmnteﬁﬁ@'%ﬁ?hoﬁ?ﬁs'dghhg ‘f&%l?la(learg adrn"i’]lﬂsﬁ’ér’gﬁ)irrll gombination

medi canent s n the. I otensi n-t
with a DRYIM iphibiionbs | desenitiext; doi exmnplmumvwoeamggsemggmm

oo WERBlarZ 15, WRNEPY 2280 o MerAdidh. inbaldtize. g partioular

P 93/01 (d%ﬁﬂtipérﬂfdkﬁ%ﬂﬁl] M- &H—Q%enﬂaﬂaﬁﬁﬁoﬁﬂﬁ?&ﬁlﬁﬁ&é% P85 /98, LAF237

npounds of the“fornula are adm ni st er

(1 [2-[3-Mdfﬂﬁmdﬁmﬂﬁlt— tiylaminejaceiylpymolidine2-¢8)ecarbphitrjie)] T9021 ((2S,

48)—4~ﬂU(§]@TT g@;&g.‘%fg%n@%ﬁ{yﬁet&ﬂ)eve”t]MgP%S 0 77518rgomtnle |

monoberﬁéﬁé&ulﬂcbﬂdt@ﬂ e conbi nation of the conpounds of the
i nvention wth one or nore of the aforenenti oned

-conpounds and optionally one orrr-iore other

In one enARITRAR P HEF Myafuh), HE eBMBRLBRRRE the orig e hare, Adnistered
in combiriatioarwitioa PMARJHARNRCadonisyséh h5Sof @ﬁﬁﬁ@l@%o&@ﬁte%zone,
tested as follows: Deternination of EC50 val ueg o

pioglitazosear agoni sts in the cel | ul ar PPARal pha assay
Princi ple The potency of substances which bind to
human PPARal pha and activate it in an agonistic

In one eanenlt she m:ad>mpednds iof m@fomhé atré éﬁﬁfﬁgfe?éd HEéoﬁﬁbnhanon
(H K= human, enmbryo kid is referred to

with Com!Préﬂ"aiSaw eARiRoy Sitsct ep %@ ¥)1 iandlorﬂt. agslisclosad dinestly or

ety R3S PSP RS FESARAES Bl LB e sass

protein (GR GAL4- humanPPARal pha- LBD) whi ch nedi at es

XpJ.essi of the | rase re orter el enent
In one enﬁqgg{yﬁgphgﬁ% Eomppupds ggg\q Tﬁ p | arpadministered in combination
with an a-glucosidase inhibitor such as, for example migtitol or acarbose.

In one embodiment, the compounds of the formuta | are admlnlste{ed in combination
with more than one of the aforementioned compounds, e.g. in comblna’aon with a
sulfonylurea and metformin, a sulfonylurea and acarbose, repaglinide and metformin,
insulin and a sulfonylurea, insulin and métformin. insulin and troglitazone, insulin and
lovastatin, etc. |



stably and constitutively expressed fusion protein
GR- GAL4- humanPPARal pha-LBD binds in the cell. nucleus
WORA0IMI78PARal pha reporter cell line via the GACWEP2005/002950

rotein portion to the GAL4 DNA binding notifs

5' -upstream of the luciferase reporter element which

is stably integrated in the3enone of the cell I|ine.

There is only weak expression of the luciferase

reporter gene in the absence of a PPARal pha ligand if
Lipid modulatoRei d- depleted fetal calf serum (cs-FCS) is used

in the assay. PPARal pha ligands bind and activate the

PPARal pha fusion protein and thereby stimulate the

ressio t.he . Juciferase re ene. The .
In one ?ﬁ@?ﬁa}‘sgﬂo pfvatofio e HO3 RS ok e et lma@mm'stered
; : [
o O B S e he BT e oDy U i, ygotatin,

pravastpppreinprastatisp dvaséatin diavabtatio, mvpstepn,rmsuvasmm
stages. Firstly, the luciferase reporter elenent was
constructed and stably transfected into HEK cells. Fo
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der, to enable efficient transcription by RNA polyr
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cholesty@alvinSpeolegevddamor Laboratory Press, 1989). Then the
' conpl ete Photinus pyralis gene (Accession # ML5077)

was cloned in 3" -downstream of the GAL4- I\/MTV el enent .

n one chbSERIEAY B oghl, HUGHI G5 6B Rpull AR hainstoros

in combimatidn with bestaiestem? absogstioreinhibief ak HescAbed mﬂample in
%@ confers zeocin resistance in order to obtain

WO 02 pPEEFEHMRe tidepids pamaqueside. Thi s vect or was
transfect ed into HEK cells in accordance with the
statenents in Ausubel, F.M et at. (Current protocols
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ni ng nedi u
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whi-ch showed very | ow basal expression of the
| uceriferase gene. In a second step, the PPARal pha

In one embxdiment, dheiconig@Rnaslef-the fanhiaRake ReintiRfRtered in combination
with bulking agents, preferably insoluble bulking agents (see, for example,
carob/Caromax® (Zunft H J; et al., Carob pulp preparation for treatment of

- hypercholesterolemia, ADVANCES IN THERAPY (2001 Sep-Oct), 18(5), 230-6.)
Caromax is a carob-containing product from Nutrinova, Nutrition Specialties & Food
 Ingredients GmbH, Industriepark Hisechst, 65926 Frankfurt/Main)). Combination with

" Caromax® is possible in one preparation or by separate adt;'uinistration 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.



was i ntroduced into the stable cell done descri bed.
For this purpose, initially the cDNA coding for the
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receptor (Accession # P04150) was |inked to the cDNA
section coding for amno acids 1-147 of the yeast
transcription factor GAL43®Accession # P04386). The
cDNA of the |igand-binding domain of the human
PPARal pha. receptor -(am no acids S167-Y468; Accession
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PPARal pha agoni sts is determned in a 3-day assay,
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‘bezafibrales 30068. 03, Hyclone), 0.5 mg/m zeocin (#R250- 01,
Invitrogen), 0.5 nmg/nm (418 (#10131-027, Invitrogen),
1% penicillin-streptomycin solution (#15140-122,

In one embmdsmengeﬁmeaﬂﬁblﬂldﬁ\/lﬂbe BOYHFSIMESs of #RORRRFS are a%mugstered

nvi tr.ogen The cul'tivation takes place 1 n sta
'“Comb'“@BPPM&@'W@lﬁaﬂd@ém@#m%lm Bect on Di ckinson) in a
cell culture incubator at 37C in the presence of 5%
CC2. The 80% confluent cells are washed once with 15

In 6ne emblodimeRBS m#m&mgme b (Pdngzﬁsr&ﬁ tr?gttﬁf\ggghn%ﬁé‘a%@lstered

ution (#25300
in combmp{y? 2\)( 85%@'5"@1@& 805 ChP- 529 484 [(imtd@wbbu bed and -
counted in a cell counter. After dilution to 500.000
cells/m, 35,000 cells are :
in one embodiment of the invention, the compounds of the formula | are administered

in combination-with an ACAT inhibitor.

1n one embodiment of the invention, the compounds of the formula | are admmlstered
in combination wnth an MTP anhrbltor such as, for example, implitapide.

In one embodiment of the invention, the compounds of the formula | are administered
in oomblnation with an antioxidant.

In one embodiment of the invention, the compounds of the formula | are admihistered
in combination with a lipoprotein lipase inhibitor.



seeded in each well of a 96 well mcrotiter plate with
a clear plastic base (#3610, Com ng Costar). The
Wpkwsos7786 € i ncubated in the cell cul ture inculat@Er2085/002950
37C and 5% Q@02 for 24 h. Day2 PPARal pha agonists to
be tested are dissolved in DVMSO in a concentration of
10 MM This stock solutiomds diluted i n DVEM
(#41965-039, Invitrogen) which is mxed with 5%
cs- FCS (#SH 30068. 03, Hyclone), 2 nmM L-gl utamn ne
= [ e nd. the preyiously described,
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PCT/ EP2005/ 002950 37 well of a 96 well mcrotiter

pl ate. The DVMBO concentration in the assay is |ess

Antiobeb#bpAgBpfs % Vv/v in order to avoid cytotoxic effects of
t he Solvent. Each plate was charged with a standard

PPARal pha agoni st, which was |ikewise diluted in 11
in order to denonstrate the

' ren ncentratiops, .
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cells treated with the test substances are renoved -

Lhe, dncubator, and th diumis aspirated off.
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reagent (from Promega) into each well of a 96 well -

mcrotiter plate. After incubation at room
In anothee pphiadimest, ithe fdherzadtive dngredien bis sibutrahsng] crotiter

plates are neasured in the |um nometer (Trilux from.
Wall ac). The neasuring tinme for each well of a

In a furtheérasmbodisiertt] ficcchBipdu®@Sof the formula | are administered in
combination with CART modulators (see "Cocaine-amphefamine—regulat’ed‘transcript
influences energy metabolism, anxiety and gastric emptlying in mice" Asakawa, A, et
al., M.: Hormone and Metabolic Research (2001), 33(9), '554-558)‘5- NPY antagonists,
€.g. naphthalene-1 -sulfonic acid {4-[(4»—amihoquinazolin—2~ylamin0)methyl]-
cyclohexylmethyfjamide hydrochloride (CGP 71683.A)), MC4 agonists (e.g. 1-amino-
1,2,3,4-tetrahydronaphthalene-2-carboxylic acid [2-(3a-benzyl-2-methyi-3-oxo-
2,3,32,4,6,7-hexahydropyrazolof4,3-clpyridin-6-y1)-1 (4-chlorophenyl)-2-oxoethyll-
’amide; (WO 01/91752)), orexin antagonists (e.g. 1-(2-methylbenzoxazol-6-y}-3- -
K| ,5]naphthyridin-4-ylurea hydrochloride (5B-334867-A)), H:.;» agonists (3»cy¢|ohexyl;1 -
{4,4-dimethyl-1 +4,6,7-tetrahydroimidazo[4,5-c]pyridin-5-yl)propan-1-one oxalic acid sait
(WO 00/63208)); TNF agonists, CRF antagonists (e.g. [2'-m'ethyl-9-(2,4.6- '
trimethylphenyl)—QH~1 ,3,9-triazafluoren-4-ylldipropyl amine '(WO 00/66585)), CRF BP
antagonists (e.g. urocortin), urocortin agonists, B3 agonists (e.g. 1-(4~ch|oro-3-



Eval uation The raw data fromthe | um noneter are
transferred into a Mcrosoft Excel file. Dose- effect

WO 1050%778d EC50 val ues of PPAR agonists are caGHRPEPO2950
using the XL.Fit program as specified by the
manuf acturer (1DBS). The PPARal pha EC50 val ues for the
conpounds of Exanples 1 t3332.-1n this assay are in
the range from 100 nMto >10 pM Conpounds of the
invention of the fornula | activate the PPARal pha
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: " production of the stable PPARdelta reporter cell line

is based on a stable HEK-cell clone which was stably
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In one embodiment, the compounds of the formula’l are administered In combination
with medicaments héving effects on the coronary circulation and the vascular system,
such as, for example, ACE inhibitors (e.g. ramipril), medicarnents which act on the.
“angiotensin-renine system, calcium éntagonists, beta blockers efc.

. In one embodiment, the compounds of the formula | are administered in combination
with medicaments having an anfiinflammatory effect.

In one embodiment, the compounds of the formula 1 are adrministered in combination
with medicaments which are employed for cancer therapy a nd cancer prevention.



al ready descri bed above in-the section "construction
of the PPARal pha reporter cell 1line". In a second
WO0809778e PPARdel ta fusi on protein PCT/EP2005/002950
( GR- GAL4- humanPPARdel t a- LBD was stably introduced
into this cell clone. For this purpose, the cDNA
coding for the N-term nal346 am no acids of the
gl ucocorticoid receptor (Accession # P04150) was
linked to the cDNA section coding for am no acids
1- 147 of the yeast transcription factor GAL4
Access # P04386),. The cDNA of the |igand-bi nding
It will be ‘?‘Pfa thatevery fatitablecambinatiosceithercqrapoundsed thse invention
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Confe”e%?)éféﬁet%emﬂ‘l“ée@%t itutive expression by the
cytomegal ovirus pronoter. This plasmd was linearized fl
Wth a restriction endonucl ease and stably

The activityidhe compountls wastegsted bedoliowstescri bed cel | done
containing the luciferase reporter elenent. The
resul ting PPARdel ta reporter ceI Il ne whi ch contal ns

Determi o EGSP SR o DPAH SR AR BN AR gy assay

WD 2005/ 097786 PCT/ EP2005/ 002950 39 - PPARdel t a- LBD)

Principle @S i sol ated by selection with zeocin (0.5 ng/m) and
P 118 (0.5 ng/m ). Assay procedure and eval uation The

activity of PPARdelta agonists is determi.ned in a3-day
assay in exact analogy to the procedure already
The potege)s of suhsianess whichApiaRAbfhanae ﬂﬁARalphal and aokvats dem an

 sgonisti ot GRS s bk bl S BB Suman

embryo ktcm%ty) ik RMBferrRA RS ﬁbF@aE%ﬂ?WrégBr%E%sﬂ ?}Q% ﬁgté%&.ﬁ@ains |

.2 nMto >1 clé)ﬁl\ﬁ/l\/\ne\re meas
two genetyf. GB@ﬂfpj‘Seg lucitesasa reparter elethent (pﬂelmmis@ALdalucoﬂe o)anda -

PPARap( RSBl (15 Bl ATRInEPaBas ol Al seuiies
expression @i thBIGHeL4E RabrtétGleman® depending-biYalP PARdha li gand. The:
stably and constitutively expressed fusion protein GR-GAL4-humanPPARalpha-L.BD
binds in the cell nucleus of the PPARalpha reporter cell line via the GAL4 p rofein |

: portlon to the GAL4 DNA binding motifs 5"-upstream of the luciferase reporter element”
which is stably integrated in the genome of the cell line. There is only weak expression
of the luciferase reporter gene in the absence of a PPARalpha ligand if fatty/ acid- _
depleted fetal calf serum (cs-FCS) is used in the assay. PPARalpha ligandss bind and
activate the PPARalpha fusion protein and thereby stimulate the expressior of the
luciferase reporter gene. The luciferase which is formed can be detected by, means of
chemllummescence via an appropriate substrate.

Constiuction of the PPARalpha reporter cell line

The PPARalpha reporter cell line was prepared in two stages. Firstly, the lucﬁerase :
reporter element was constructed and stably fransfected into HEK cells. Fo r this |
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purpose, five binding sites of the yeast transcription factor GAL4 (Accessio n #
AF264724) were cloned in 5 -upstream of a 68 bp-long minimal MMTV pro moter
(Accession # V01175). The minimal MMTV promoter section contains a CCSAAT box
and a TATA element in order to enable efficient transcription by RNA polymerase Il.
The cloning and sequencing of the GAL4-MMTV construct took place in arealogy to the
description of Sambrook J. ef. al. (Molecular cloning, Cold Spring Harbor L_aboratory
Press, 1989). Then the complete Photinus pyralis gene (Accession # M1 5077) was
cloned in 3"-downstream of the GAL4-MMTYV element. After sequencing, the luciferase
repoﬁer element consisting of five GAL4 binding sites, MMTV promoter an d luciferase

- gene was recloned into a plasmid which confers zeocin resistance in order to obtain
the‘plas‘mid pdeltaM-GAL4-Luc-Zeo. This vector was transfected into HEK cells in o
accordance with the statements in Ausubel, F.M. et al. (Current protocols i n molecular
biology, Vol. 1-3, John Wiley & Sons, Inc., 1995). Then zeocin-containing rnedium (0.5
-mg/ml) was used to select a suitable stable cell clone which showed very low basal
expression of the Juceriferase gene,

In a second step, the PPARalpha fusion protein (GR-GAL4-humanPPARalpha-LBD
was introduced into the stable cell clone described. For this purpose, initia1ly the cDNA
- coding for the N-terminal 76 amino acids of the glucocorticoid receptor (Accession #
P04150) was linked to the cDNA section coding for amino acids 1-147 of the yeast
transcription factor GAL4 (Accession # P04386). The cDNA of the ligand-binding
domain of the human PPARalpha receptor (amino acids S167-Y468; Acce=ssion #

- S74348) was cloned in at the 3™-end of this GR-GAL4 construct. The fusion construct
prepared in this way (GR-GAL4-humanPPARalpha-LBD) was recloned into the
plasmid pcDNA3 (Invitrogeh)-in order to enable constitutive exﬁreséion thesrein by the
cytomegalovirus promoter. This plasmid was linearized with a restriction e ndonuclease
and stably transfected into the previously described cell clone containing the luciferase
reporter element. The finished PPARalpha reporter cell line which contains a luciferase
" reporter element and constitutively expresses the PPARa!phé fusion protexin (GR-
GAL4-human PPARalpha-LBD) was isolated by selection with zeocin (0.5 mg/mi) and
G418 (0.5 mg/ml).
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The actr%it? 0? F%'H%zﬁphg aLgJ:;OLrJiings Lle Het%r%i#edu inUa %—day assay, which is described

- below:

Day 1 ,
The PPARalphareporter cell line is cultivated to 80% confluence 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 zeocin'_(#R250-01, Invitrogen), 0.5 mg/ml
G418 (#10131-027, Invitrogen), 1% penicillin-streptomycin solution (#15140-122,
Invitrogen) and 2 mM L-glutamine (#25030-024, Invitrogen). The cultivation takes
place in standard cell culture bottles (# 353112, Becton Dickinson) in a cefl culiure
~incubator at 37°C in the presence of 5% CO.. The 80%-confluent cells are washed =
once with 15 m! of PBS (#14190-094, InVitrogen) treated with 3 'mi of trypsin solution
(#25300»054 Invitrogen) at 37°C for 2 min, taken up in 5 ml of the DMEM described
~and counted in a cell counter. After dilution to 500.000 cells/ml, 35,000 cells are

| seeded in each well of a 96 well microtiter plate with a clear plastic base (#3610,
Coming Costar). The plates are incubated in the cell culture incubator at 37°C and 5%
COq for 24 h.

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

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

" 10 pM or between 100 nM and 1 pM. B

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 substancesl is carried out by a robot
(Beckman FX). The final volume of the fest substances diluted in medium is 100 ul per
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- Each plate Wds charﬂe& with% Stahdard PPARalpha agonist, which was likewise
diluted in 11 different concentrations, in order o demonstrate the functioning of the
assay in each individual plate, The assay plates are incubated in an incubator at 37°C

and 5% COs for 24 h.

Day 3 , , _
The PPARalpha reporter cells freated with the test substances are removed from the

incubator, and the medium is aspirated off. The cells are lyzed by pipetting 50 pl of
Bright Gilo reagent (from Promega) into each well of a 96 well microtiter plate. After
incubation at room temperature in the dark for 10 minutes, the microtiter plates are
measured in the luminometer (Trilux from Wallac). The measuring time for each well of
a microtiter rplate is 1 sec.

Evaluation

The raw data from the luminometer are transfetred into a Microsoft Excel file. Dose-
effect plots and ECS50 values of PPAR agonists are calculated using the XL.Fit

- program as spegcified by the manufacturer (IDBS).-

The PPARalpha EC50 values for the compounds of Examples 1 to;32.in this assay are
'~ in the range from 100 nM to >10 yM. Compounds of the invention of the formula |
actlivate the PPARalpha receptor. |

Dgtermination of EC50 values of PPAR ag_onists in the cellular PPARdélta assay
* Principle

The potency of substances which bind to human PPARdelta and activate it in an

agonistic manner is analyzed using a stably transfected HEK cell line (HEK=. human
embryo kidney) which is referred to here as PPARdelta reporter cell line. In analogy to
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the asgafd%c\,rilﬁjeod for FngAﬁa!p%aA,' tlg'e BFiAI&de!tail re'?oortlt\ler gehlline also contains two
genetic elements, a luciferase reporter element (pdeltaM-GAL4-Luc-Zeo) and a
PPARdelta fusion protein (GR-GAL4-humanPPARdelta-LBD) which mediates |
expression of the luciferase reporier element depending on a PPARdelta ligand. The
stably and constitutively expressed fusion protein GR-GAL4-humanPPARdelta-LBD
binds in the cell nucleus of the PPARdelta reporter cell line via the GAL4 protein

N
N

portion to the GAL4 DNA binding motifs 5°-upstream of the luciferase reporter element
which is stably integrated in the genome of the cell line, There is only litile expression
of the luciferase reporter gene in the absence of & PPARdelta ligand if fatty acid-
depleted fetal calf serum (cs-FCS) is used in the assay. PPARdelta 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.

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
“line™. 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 aclids of the glucocorticoid receptor (Accessron # P04150)
was linked to the cDNA section coding for amino acids 1-147 of the yeast transcription.
‘faetor GAL4 (Accession # P04386). The cDNA of the ligand-binding domain of the
human PPARdelta receptor (amino acids $139-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
" (Invitrogen) in order to enable constitutive expression by the cytomege!ovirus
promoter. This plasmid was linearized with a restriction endonuclease and stably
transfected into the previously described cell clone containing the luciferase reporter _
element The resulting PPARdelta reporter cell line which contains a luciferase reporter
element and constitutively expresses the PPARdelta fusion protein (GR-GAL4-human
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Assay procedure and evaluation

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

PPARdelta EC50 values in the range from 0.2 nM to >10 uM were méasured for the
' PPAR agonists of Examples 1 {o 51 described in this application. Compounds of the
invention of the formula | activate the PPARdelta receptor.



y Ay
)

“ZHO-HO-ZHOEHO

“ZHO-

U U

“EHO

~¢HO-

U0

“€HD

~CHO-

O

“EHO

-ZHO-

L4 U

- “EHD

~ZHO-

4

L
7

NEN[NIN ININ (NI S| XX | X IX

“€HO

~CHO~

L

a X X X X X X

not

3

sjduexy

uuuud) uuu
w 1p

11 1
iEtl
PCT/ EP2005/ 002950 44 The

1
Vet V' Vim o

()
o)
S

NOx O
Exanpl e PPARal pHa PPARdelft a

WO 986 n

CO x CM x

X X XXX Sxx ZCDx x

descri bed exanples are irdicafed iin tHe fgll ow ng
table :

at
11 11

Islgel

gl mcE.E: INOUIM JNQ ‘UORUSAL] S Slessn|il 0} eAles | o|qe ], U} usnib sejduexs ey |




41

EC50 (pM EC50 (pM 4 1.66 0.056 5 1.33 0.068 10
0.77 0,011 13 0.36 0.010 15 0.15 0.003 18 >10 0. 015
WO 9SH9KES 0. 055 28 0.12 0.023 30 0.25 0.016 PEH/EG23/002950
0.31 34 0.23 0.001 50 0.42 0.0007 5 Processes The

conpounds of the general formula | according to the

+ | #npeption ¢an_be pbfained._as| aufll edaéo thej reagtion
schenesg g:el oW, [0 WD 7005/ 097786 PJE?'/E qosY 0p295p T4 T
o Prpces$ ARA 1R ¥ 1 XCNR3 RIRB R A1 R/ A 2Z2[VO
i w4 B gg suéggwégeaggidngi nd2d{offs [tTR4OR REZ U P | @
f R GR5 se PRI=ChdriQel O | O | O
& (2_ XC% Q_A3Q. a Q. o Bg. g &, (rg A & a.

o | &

[ 1 J L 1 L ) 1 t 1 N
o o o o o o o oy oy o q X O
T | I Tl T |l T | N0 :
0 G0 c|olo|lo|o|&5|515lalg
o o I o ) o4 o o i o & o O
I 1 X x 1 €I X e i T . T T O ~
1213|3288 |%3(8|8|Q|8|d5|&]|5
o o™ [t L e
== B - A I - e O A B o R
0 Q19 RIQ]12]121918|918 |98
o0 @[ o ol |l d | Hd ] b o o
I i B | T X || T T | O| X
O O] 0 Ojlojo]|] O] O Eg' 55 S A I
_ 21 &

I E

I | T | T | T T | x| x T|x|lxx|lxix|lxclxc|x
Tl | x| =T s i e ol N rT|lxlzx|lzz|lzlzi{ixzl|x
Tl T x| x Tl T | w rj{ixx|lzz{xixctxclxc!

L] t
— | = ~1 9 ol 2 1O | |
Clrtojoj o el TS| 2|00 0
Q v O
z2lz|l=zi{=z Zl =z =z Zl =z =z zlzlz| =z
nl|lonl|l oo wiwn Bl ion|lunlaoalo]lno]o
cl
] ]Sl dldjalala]ala]la]la]&]a
T | I 7 I Tl ZT| T |l ITixclzcl|lzc|
319 |9|0| 9|5 |6|5|G|o|{5|65|5|5|8
0 [} [] 1 [} [ ] [] 1 [ 1
1
O O (@) O O O O »n O O Q Q O O O
1 [} (] 1 [ ] [} 1 1 % [} [ ] L ] T [} ¥
o~
[ [ 1 €I ' 1 1 1 ] 1 v ] 1 1 ]
Q
~MejelelTlelelyiele|nle|elg|x




CN Z=-CH2' R3 R2Z RB Y A3 R7/ Ad NH2OH, NEt, R4 1 1.
phenyl chl orof wmat e, pyridine Rfi YX "HOH DBU MCN O

47

WOREE /097788 NI O ~ ~~\\\\ fF11 w R7 Ab R3 R2 RPCIEP26R3/062950
RZ 5 A conpound of the geneial fornmula A-1 where Y is
-OH or-SH.and X, Z_ R1, R3 __and R4 are as defined
T n—_seliherxﬁaﬁted:,:wtrta ﬁallq_ebfxge.ng{alfor?dlhx -
A-Z2 where RI = halide an V., W and R7 ate
define n,the priesence ofl s bpse desi um
:U—; @Js'rb%g tetcgo Elﬂ%)ﬁwh r{de iln & quvvnﬂfasu_ T A
q %?r"et yf(érm% teForf iEth En| & cphol |of? defdrpiQ | Q@ | Q
forimul a| A V\/neleQR: and |uaV W |RST IR6Tand™RY & | =
are as [10 daflned urjder tsynobU| T ea¢ti or condi tT¢ns
(t i phejnyl phoshine, | di et hyl azodicar bpxyl dte flor &l &
i ngtancle) in anjapoljar splvent asf dichl orgnl ethage tg %
N i Jeda | cinpading &f it ke peneal flrrmula A-{5. i 3
5 %teﬁl iye] v5t heScqmPBunpd oa'pgenral formula | A25|can| &
ot | dejobl i rbkdi Y fedctli gy B cofrpou of | genegr f mJIdg 5
& -3 dher alifle,| ¥ F sORqsand X [RL |RB R3Candy | &
o~ 4 | agg as\ld f&npddwiit I a] cBnpo 35 ;egeralqls& X %
x gom@a ef e5Y|i &[0T apd U, | V: 3, <Rl aBd| RS | 3
&1 are @ é’,f st e g p esefice abase as_)soﬁu“n(\-l .
(1'3 ydrgj % vﬁnt ﬁ i mefhyl flormafridel 1f Y@ pEn| @
he con”pou fl thelgeheral fornmul a A5, the sul®uf :0? g
at pm cdn beg oxifized (Y fF SOjor Y = B02) |by nethofsE | £
knpwn iln the art, efg wih ajoxidizinp aggnt ds nmefa® | ©
chioropgerbenzoic—acid—+n—an—apet-gr—sol-vert—as
+ | fi ¢hiforioretihane; {he;g_p ngl t gegerfal. | | ¢
formulg A-§ i s yeacte i th hydr gxyl ajr ne
—nygrochiorijde T theg presenceof aWg2005%0694786
CT/E[F]’ZO%/ 0029650 _ 46 _base a$ trijethyjanigpe i a
0 t et rianfd oP'_urarF:adermtl%nolItipgbt athp T | T
cofpound off thel genéral jformila A-6. A cofpourid ofjthe
gepegall torfmila A6l | |zl 2l x|zl x| o
o] &
~1818¢ 5|olo|s|s|sl|o
oImg))ZEIu-Iooooooo
ol x| $
Q10
z|zlzl=z|=z zZ | = o|lw|lzlz|z|2
720 I I T B> T I I w | w Z2lzlwnoln}nl|n
&&&&&&&c&&&,%&&c{,&.
O
[]
=~ | &
olo|lojo|Qlocjo|lo]lojolo|lolo|lolo
2 )
& | &
' : f ' ' o N 1 s [ 1 1 ' '
Qe
] ] L} [} ] L] !7 1 ) L} ] 1 1 H
Q|| |8 |"|Q|Q|S8 35|33 8|3[3|8




converted to the product of general forrmula A-7 by

I w th phenyl chloroformate in the presence of
Woéﬁggﬁzﬁgs pyrl di ne and treﬁgl ng this intermedi@VEPARPYP2950

a base as 1,8 5 di azabi cycl0[5.4.0]undec-7-ene in a

43

sol vent _.as brptfmit ile. Exanples 1-9, 12-14, 28 - 32
I ;@njﬂ_oﬂ-_S%SLW r{ bbtain ageof ding process A __ Gt her
cofmpounds cian_bg obié?ﬂed acco?gl E?y :? ayikroﬂh T =
© rocesqdese LGP agesssB RS, 4Rl hase K4 L [O (K
S ﬁm.@) WY Savks| 50 § R3:LR] %%5 REH R R
Q | M {shgbw reapt an 4_8-1 ' 8-8 goiftidone o { Q| Q| O
2 | PREOF Zbond) R7| BA3|R&E RRARs e R4 RY yb R4&L|- Y- & | =
NaBH4 ¢ V' O H Msaj NEU3 V1 R B4 R3I 1T 2 RA63-—A3TR2
N(pBu) 4CN R4 I | 141t 12- 011, |NEM R6. &
&CPCWIWI E-t-5-tv Y{z \ | MCN |7 [B-6 R3ERE R5 | R
KT R he@k%lorafqrj{ate, pyrildiEnd RL 2.QDBU, I\\’b%\l .
1 &) X-|z8 HARER Y T HRe | B [0-8 RERIINI[\G |
o 5%7 R RENOE | Z | O | & o o I = ol B &
o5 0(5]|alalolald|El8|8,18]¢
Qle(Q|sldla|glg]lale|5l8]5]7
o Xl e | 3 POl Tl ol Tl el Q@] 0] Q14
10 E; olo|lg9!l 3|9 | O] X | ol &
Q el |x|l&|°|0]|°|3 NI
z T Q!9 . o G| I
51 19182 5| 12| | £
O (&) S}
r{Tjixzl|lxrx|{xlx}| = rlxlxzjx|lxc|x|x
pu x " x I T o I T I I @ T i
b i e - S A O - =i I x| = T | Tz | xc|x]x
o o 2] o 0 ) o © o
I | £ | X = | = | = | = U
3i%|6|5|%|g|d|s|C|D|o|5|g2|B]|0
) [} [} 0
O| O Zlz|lzlz| =2 Z|lzZz|lZz| =z =
z|o|ojo|o|lo|lol|lz|z|lololwn|wnl|lan
P I IR BV BT O VI T P P S BT B I VI P S PV B
Tl Tl XT|TiIZT| i
9|25 |9|5|2|5|3|8|8(5|3|5|8!3
cjojojojojojlojo]J]olo|lolo]lolo!lo
] [ ] L] [ 1 L] [} 1 ] 1 [ 1 1] E ]
] L ] 1 ] t ) [ ] 1 1 i [ 3 3 ] L}
S18iIig8iIgis|glels v | © M~ o o | o «
- <~ ~r -t -r <t =+ b3 n >




10

R7 OH 15 WD 2005/ 097786 PCT/ EP2005/ 002950 47 A

co

mpound of the general
- WOe5/09786 7, RI,

reacted with a halide of genera
halide and U, V, W R5, R6 and R7 are as defined in
the presence of a base as d¢gsium carbonate or sodi um
hydride in a solvent as dinethylfornmam de or with an
formula 8-2 where R = OH and U

al cohol

of 5 general
V, W R5, R6 and R7 are as defined under

fornmula B-1 where Yis -CH or
R2, R3 and R4 are as defi ned PGI/EP10G&102950

formula B-2 where R =

reaction conditions (triphenyl phoshi ne,

M t sunobu

The pottineyfof isaredoiCiieliosgribed exampdes apeoliadicatal inethie fallowing table :

di chl oronet hane to give a conpound of the genera

fornmul a B-3.

The

conpound of gener al

fornu

la B-3 is

converted td
treatment w
in a solvent
gener al
chloride in

forrmla

4 i
t he presdnce 0

S r
a ba

Fgane
>e as i et

B-4 upon

Dborohydri de
cbhol of

sul f onyl
Nyl am ne i n

a sol vent as
of general f

di chl or dnet hane to

ormfPa B-

5. Thd3conp

obtain the
bund-868gen

compound
er al

formula B-5

cyani de in 3 soklgent

compound of

: s
LIRS) I"CTAact

gener aI f

add saad o b 4
et—wWwtn—Tet
as ggpyonit
ormula B-6.

abut y: armo
[ | §.bgq0Dbt
A _conpound

ium
hi N t he
of the

gener al
hydr ochl ori ¢

fornula ils

e |ﬂ the

meﬁﬁ oot

e of
ol vent

b m%gaéaydr

DXyl am ne

an and

triethylamn
met hanol to

e in a 3
obt 46n a

as t
confdbtéid of

B-7. A conpg
converted td
reaction wf

und—of—tHe
pr od
h phenyl g

a) ganar al I

uct 9? ggene
hl or of Or mat

stTanydrofu
t hé.QbBer a
brmil.a. B-7 F

raI mul
g pﬁé pr

f ormul a

S

h B-8 by
psence of a

base as pyri
a base as 1,

di ne and
8- DR8zabi

freating t
cych 8. 4.0

Cv-a-rnaa

|s |nternE
undb853- en
1Ho—was—obt-

according t
obt ai ned ac

sol vent as §

4+ jsl-ul
CTLUTIT oIt

pr egess
ordingly

E/\allpl C

B Q;hgr co

or by known

ooynggacan
processes.

Hi ate with
b in a 20
i ned

be ’

25

Process C

5) 2093/ 097

(786 d:’g/ EP2

005Q98%850

48

32

0.32

0.31

34

0.23

0.001

50

Processes

The compounds of the general formula | according to the invention can be obtained as
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outlined to the reaction schemes below:
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R5 ~R5 V& R4 V='"I R4 uc W Nucnucl eophAelUi 1-V~ R6 Y z
cNRE\ UYCN R7T. C1 RBR2Z R7T G2 R3 R2 NH2. CH.
WO 2057 NM f. Ph~nyl chl or of or mat  Pyddi ne v RECHf#P2005/002950
2.0BU, MMCN QWA O O UYz ~ RTC3RE R HOHRY
R3 R2 C-0. A conpound of ?he general formula C 1 where
RL=Fand U V, W Y, Z R R3 R4, R5 R6 and R7
are as defined is reacted with a nucl eophile, e.g.
sodium nmethylate, to 5 obtain a conpound of the
eneral formula G 2. A conpound of the general formula
Proces%_lg is reacted wi th hydroxyl anine hydrochl oride in the
presence of a base as triethylanmine in a solvent as
tetrahydrofuran and methanol to obtain a conpound of
e general f ’ul a C-3. A conpound of the general

v wula G 3 i"é(g;qpvert d to the product of general
wf Or mul %ﬂg?ureact' %asevﬁ;zt ??%dffhenyl chl oroformate in

R4,

tﬁ’e pres Rf a base as yridi ne and tffeati ng

tAhi‘s i nt'r nedi at e WidhinBeaRaSEads o YA

1, 8-Di azabi cycl o[ 5.8=@&bundec- 7- ene | ven x’CN
acetonitrile. Exanple 11, 22 and 33 obt ai ne

according to process C. 15 O her compounds ocen b8 re

R4 ot ai ned accor g ngPF RIFBY known processes. Process
R WZOOS/ 86 PCT/ ER2605/ 002950 49 R4 RL R5 RS
CO'?}@H’\" {F Vo="R4 RL F CN ~ (ROH, SH) R5 CN R6
5 U

RS \ R R2 R6
A3 R7 A4

. NH,0OH, NEt, 1. phenylchloroformate, pyridine

d w R4 1 g 2 DEU-MeCH VC)CV'( R4, R
N
Rﬁr U \Y X“{H’UH RB‘@/LU V. X——<\ \(
A% B R Ay R3 R2

RY R

A compound of the general formula A-1 where Y is -OH or—8H and X, Z, 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, W, R5, R6 and R7 are as defined in the presence of a base as

cesium carbonate or sodium hydride in a solvent as dimethyiformamide or with an
alcohol of general formiila A-2 where R = OH and U, V, W, R5, R6 and R7 are as
defined under Mitsunobu reaction conditions (triphenylphoshine,
diethylazodicarboxy!ate for instance) in an apolar solvent as dichloromethane o give a

-compound of the general formula A-5. Alternatively the compound of general formula

A-5 can be obtained by reacting a compound of general forrmula A-3 where R= halide,

Z= -CH2 and X, R1, R2, R3 and R4 are as defined with a compound of genera'l

formula A-4 where Y is ~OH and U, V, W, R5, R6 and R7 are as defined in the
presence of a base as sodium hydride in a solvent as dimethylformamidé. FY=8in
the compound of the general formula A-5 , the sulfur atom can be oxidized (Y=80or
Y = 802) 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 - |
general formula A-5 is reacted with hydroxylamine hydrochloride in the presence of a



DDOR7/ R7 0.2 0-3 RBRR R5 NU2ON, NEt~ V R4 RL 1.
phenyl chl orofonnate, pyridine R4 1 ti 2. DBU MOCN O
WOYs@738® NI R6 OH R6 : 1 NCO R7 Dd R3 R2 R7pOrErRDS5/002950
R2 A conpound of the general formula D2 where Ris
-OHor -SHand U, V, W R5, R6 and R7 are as defined
above is reacted wth a fldéro-nitrile of general
formula D1 where Rl, R2, R3 and R4 are as defined
above in the presence of a base such as 5 cesium
vaso s EURARLPR  R T B ko ft ahAb G P t o
compounarafithe gBr@raMfen*aula)A—BVA syrmpaundkdf tikBgemdral R&m% Asglis

convertgg o i A% PSRl farda At By B ROTBAN S b esformate
in the pfe‘éenc%f%fba\éwa%m% d?ﬁft?@&tﬁ@ teinédiatahith & ba ge as 1,8-

a oxidizing “agent as neta roper enzol ¢ aci
5 diazabicyelofh. 4a@]uhdec§edanem aagl\mntlasmcat@mtmae As 10

described in process A conmpound D-3 is treated with
hydr oxyl ami ne hydrochloride in the presence of a base
such as triethylamne i in a solvent as

Examplést gz o] 28 ars2aad 4624 wefé obtaifdd acboriing i pirosesd A.
t he general formula D-4. Conpound D-4 is converted t
t he product of general formJIa D-5 by -reaction with

I f uch as
Other cABBHNAS cgh BeritiBlnba Aol kS Hofdibdace 1t
10 such as 1, 8- dlazablcyclo[5.4.0]undec 7-ene in a
- solvent as acetonitrile. Exanples 15-19, 37-44 and 50
wer e obtai ned according to process D. O her conpounds
be obtained accordingly or by known processes. 20
Fﬁnces%?gcess E: This process is used for synthesizing the
bui I ding block E-4 where U, V, R5, R6 and WO
2005/097786 PCT/ EP200i / 002950 50
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‘ RS
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R7 are as defined above. C CN U N(n-Bu)4CN U NaCH

~~ RV RRRE RT~VMCN R/ E4A RO E2O0O0H U
WO 003047786 BH3"THF U R5 0 R5 R7-eV R7 e V RGPEL/BPREGS/002950

E-4 A halide of general :formula E-1 where U, V, R5, 'R6

and R7 are as defined above is 5 reacted with

tetrabutyl anmoni um cyani dé7in a sol vent as

acetonitrile to obtain a conpound of general fornula

E-2. This conpound of general fornula E-2 is

A compduHll 61 g gfenerilifonbie 8- fwiRaeiNID h@Hf@tXJ-SEI an'u szal R2, R3 and
t he carboxylic acid of general, '

R4 are asiefined is Stagr Epaste gaméh a|hai'@|erﬁf|%f@f§l fpgnwlﬂjac%whm R=
halide a@%kﬁﬂ@ﬁl‘lnﬁﬁhﬁ%ﬁ@ = e %)EI d'i:‘?tﬁé‘ r&l.e‘l‘w%@oéf Phase as cesium

onpoun can be
carbonafbdrssdigmaaaividd ing VS(ﬂVelbbfaskdbnﬂ:hWonﬁaSMe or Withcmsaicohol of

F: This process_is _used for, synthesi |n e buildin
general firawia B2 wher RSO and Wey> Ve R aitdi” gre Asdefnid under

Mitsuno@%%%g@{}gt%%@'&g@gtﬁ’phénﬁpﬂbsﬁne}’@e@ﬁﬂéﬁ@& Z:Zlﬁﬁ)xylate) inan apolar

solvent as dichloromethane to give a compound of the general formula B-3. The
compound of general formula B-3 is converted to the alcohol of general formula B-4
upon treatment with a reducing agent as sodium borohydride in a solvent as

~ tetrahydrofuran. The alcohol of general formula B4 is reacted with methanesulfonyl

chloride in the presence of a base as triethylamine in a solvent as dichloromethane to

- obtain the compound of general formula B-5. The compound of general formula B-5 is

reacted with tetrabutylammonium cyanide in a solvent as acetonitrile to obtain the
compound of general formula B-6. A compound of the general formula B-6 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
B-7. A compound of the general formula B-7 is converted to the product of general
formula B-8 by reaction with phenylchloroformate in the presence of a base as pyridine
and treating this intermediate with a base as 1,8-Diazabicy'clo[5.4.0]undec—7-ene ina. -
solvent as acetonitrile.

Example 10 was obtained according to process B.

Other compounds can be obtained accordingly or by known processes.

Process C
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R7 R6 F-4 R6 F-5 R6 F-6 3- Oxo-butyric acid nethyl -

or ethyl ester of general fornmula F-1 where R5 is as

defi ned above is reacted withsul furyl chloride to a

chl orine substituted conpound of 5 general fornula

F-2. This conpound of general fornula F-2 is reacted

with a benzam de. or thi obenzam de of general formul a

F-3,gthere Uis S or 0 and R7 and are as deflned
bt ai nga phenyl thi azol e or phe oxaz ki€ € .

& Rudtnuclfd@e €St € of@ ral nul a F 4

a"Teducing xg e” g Yz
al ugj ni um,py to the alg gener formJIa
F-5. The al cohol of general .0 formﬁa F-B i s% eact ed
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base as. triethylamne in a solvent as
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A compound of the general formula C-1 where R1 =F and U, V,W,Y, Z, R2, R3, R4,

- R5, R6 and R7 are as defined is reacted with a nucleophile, e.g. sodium methylate, to

obtain a compound of the general formula C-2. A compound of the general formula C-2
is reacted wuth hydroxylamme hydrochloride in the presence of a base as tnethylamme |
ina solvent as tetrahydrofuran and methanol to obtain a compound of the general
formula C-3. A compound of the general formula C-3 is converted to the product of ”
general formula C-4 by reaction with phenyichloroformate in the presence of abase as
pyridine and treating this intermediate with a base as 1,8- Dlazablcyc!o[{i 4. 0]undec—7—
ene in a solvent as acetonitrile. - '

Example 11, 22 and 23 were obtained according to process C.

Other compounds can be obtained accordingly or by known procesgés."

Process D:
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Process G This process is used for synthesizing the
bui | di ng bl ocks G4 where V=S or 0 and R5, R6 and

WO 19p5/897d8@s defi ned above. 20 WD 2005/ 097786 PCT/EP2005/002950
PCT/ EP2005/ 002950 52 0 OOV I HNLIAIH4A R50R't

RT\ N | RBHYHal R/ RTRTv (4 G2 R G3 R6
Gt R=nethyl or ethyl 4%kl = C, Br A halide of
general formula G 1 where Hal = chlorine or bronine ,

R= nmethyl or ethyl and R5 is as defined above is
re RE€acted with benzam de or thi obenzam de raf general
5 formula G Vmerezszk)b-erh@H omFS and R6 a 5

F &i ned abo f ot=wSHin ester of
&3, 7T tr of general Tornul &8 S ?'11
a redu agent,e.g. lithium al ug g);drke w$ O

1 the alwohol B general formula G 4. Other conpounds
can be obtai ned accordingly or by known processes. 10
Process H: This process is used for synthesizing the

buildingwblock H4 and H5 in which R5, R6 d R7 are
NH,OH, NEt,aS defl %bovg O 5 Rphenyldd orbforid Pyide \ P @] R4
O N 2. DBU, MeCN
R7 : D4 R3 R2 H

A combouhd of the general formula D-2 where Ris ~-OHor-SHand U, V, W, R5, R6
and R7 are as defined above is reacted with a fiuoro-nitrile of general formula D-1
where R1, R2, R3 and R4 are as defined abov e in the presence of a base such as
cesium carbonate or sodium hydride in a solvent such as dimethyiformamide to give a
compound of the general formula D-3 where U, V, W, R1, R2, R3, R4, R5, R6 and R7

‘are as defined. if Y = S in the compound of the general formula D-3, the sulfur atom

can be oxidized (Y = SO or Y = SO2) by methods known in the art, e.g with a oxidizing
agent as meta-chloroperbenzoic acid in an apolar solvent as dichloromethane. As
described in process A, compound D-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 the general formula D-4. Compound D-4 is

converted to the product of general formula D-5 by reaction with phenylchioroformate
in the presence of a base such as pyridine and treating this intermediate with a base

such as 1,8-diazabicyclo[5.4.0Jundec-7-ene in a solvent as acetonitrile.

Examples 15-19, 37-44 and 50 were obtained according to process D.

, Other compounds can be obtained accordinglyy or by known_procesges.

Process E:

This process is used for synthesizing the building block E-4 where U, V, RS, R6 and



.NRE\ ~GHOR7 R8 116/ RT R H1 H2 H3 H4 5
Nal O acetone ~N R6 15° ° R7 H5 US 10/788,997 ; US
wWODOsA8878896 ; US 10/ 789, 017 WD 2005/ 097786 PCT/EP2005/002950
PCT/ EP2005/ 002950 53 In ethanol and using. hydrogen
chloride, compound H 1 where R5 is as defined above
is reacted with al dehyde Hp2 in which R6 and R7 are as
defi ned above, to give conmpound H 3. Conpound H 3 is
heated to reflux in phosphoryl chloride, giving
& Thisis 5 heated to reflux with sodium
RTareagagﬁlg%ﬁ'l nsgcetone This gives conmpound H 5. O her
conmpounds can be obtained accordingly or by known

pr oc s. Process | 10 OPG 0-H VC41'CHR1CN U
~10 Y- X R R X R/ 1-1 RB R R/I"-2 RBRR LGV R4

1 O —RS5 N(n-Bu)4CN . U O NaOH
a7 RS
MeCN R7

- B+ R6 E-2
0 O—H
U O-H
BH3*THF u
Ors . O—rs

A hatide of general formula E-1 where U, V, R5, R6 and R7 are a s defi ned above is
5 reacted with tetrabutylammonium cyanide in'a solvent as acetoni-trile to obtain a.
compound of general formula E-2. This compound of general forrnula E-2 is

" hydrolyzed with a base as sodium hydroxide to obtain the carboxylic acid of general

formula E-3. The carboxylic acid of general formula E-3 is reduced with a reducing -
~agent ,e.g. borane, to the alcohol of general formula E-4.
10 -
Other compounds can be obtained accordingly or by known processes.

Process F:

~ This brocess is used for synthesizing the building blocks F-5 and F-6 where R5, R6
15 and R7 are as defined above and U is S or O.
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R6 O UU~fjjj-------- N~ XCNR8-OH R7 1-3 R R2 0 rd
wo 5@1%{2%04, NE% TOR4 1 U-~~------ Y_ | XR6 UY XHOH
JAPR3 R2 R7 1-5 RB R2 1i O 1. phenyWr BER#Pa005/002950
pyddine 2. DBU, McCN V-"WTO RB\ R4 R7T NU Y-z- ~ ~
X-~~/ NO R7 1.6 R3 R2 A conmpound of the general
formula I-1 (which can bé%ynt hesi zed according to
process A, B and D, where the substituent R5 of
bui l ding blocks A-2, B-2 and D2 is - 15 CH2- OPG
synthesis of these building blocks is dgscribed in
process J and K ) where X, Y, Z, W.R R2,. 18, R4, R6
and R7 are as defined and PG neah? f ot Bet i ng WO
2005/ 097786 PCT/ EP200%/ 002950 54 pF_gs'Tor exanpl e
j‘\/it et r ahy &P8p9r any! r AJh& prdi®eting group of the
gpB8” and—of~t he deneral fornula T is removed , in
g Case PG is a tetrahydrofyranyl ether for exanmple by
] treatment with an acid igy,pol ar sol vent as nethanol to
R=melyif8n a conpound of general formula 1-2. The
hydr oxyl group of the conpound of general fornmula 1-2
i sG5 converted into a leaving group (LG for exanple a
mesyT & e by treatnment w th—@ethanesul fonyi chl grif@e in
pr&eqﬁﬂof a base gsytrie hgﬂlaam ne in gsQl vent
IRShlaronet.hane to pbt¥i-psa Ustlpound of fgenecns
RY folmul a 1-3. ThecefguniNof  gener gzgrorygul aNL-3 is
reacted with an alltohdl in the presen f a base as
R6 sodi um hydride tgg obtai n_a conpoundgef "genergak
Formul a 1-4, where the définition of -CH2-O

R5

A 3-Oxo-butyric acid méthyl- or ethyl ester of general formula F-1 where R5 is as

-defined above is reacted with sulfuryl chioride to a chlorine substituted cdmpound of

general formula F-2. This compound of general formula F-2 is reacted with a
benzamide or thiobenzamide of general formula F-3, where Uis S or O and R7 and

- R8 are as defined to obtain a phenylthiazole or phenyloxazole ester of general formula

F-4. The ester of general formula F-4 is reduced with a reducing &gent ,e.g. lithium
aluminium hydride, to the alcohol of general formula F-5. The alcohol of general

~formula F-5 is reacted with methanesulfonyl chloride in the presemnce of a base as .-

triethylamine in a solvent as dichloromethane to obtain the building' block of gen'erall

. formula F-6, where R5, R6 and R7 are as defined above. ' RS

Other compounds can be obtained accordingly or by known processes,

, Process G:

This process is used for synthesizing the building blocks G4 wheere V=S or O and
R5, R6 and R7 are as defined above.




10 R8 is conprised in the definition of RS as
described. The conpound of the genera | forrmula 1-4
WO D0 Be0y it h hydr oxyl ani ne hydrochl ori de i RCER®2005/002950

presence of a base as trigthylamne in a solvent as
tetrahydrofuran and net handl to obtain a conpound of

the general fornmula 1-5. A conpound of the genera
formula 1-5 is converted to the product of genera
fornmula 1-6 by reaction with phenylchloroformate in

the presence of a base 15 as pyridine and treating

this internediate with a base as Q o
o 1, §-di azabi cycl of5. 4. 0] und4dec- 7-ene isTa splvent as o
R5 acgtonitrile,  Exfinples 33-36 were i ned aggprdi ng
: ces |7 Glher_canmpounds ¢ bt ai-red— l‘i i\
rocess J: Thi R5

Har accordi ngly by kihown --:-@ : S y
chrocess isRlsed, for synthesiziag bui | di ng bl &
-2, B-2 and D®# where R5 = R85 - CHBOPG (PG = G4

r= methylRf QyeCting group), Uis Sor 0, W= -CH, R = - o8
Hal=c,Be C 'and R6 and R7 are as defined above. WD
2005/ 097786 PCT/ EP2005/ 002950 55 o oo oR UR

e Sl 8 i T s 3 BB e i
and R5 iRas MefinédRalle is reacted with a benzamide or thiobenzamide of general

5 formula G-2 where V=0 or S and R6 and R7 are as defined above fo obtain 2in ester
of general formula G-3. The ester of general formula G-3 is reduced with a rediucing

agent ,e.g. lithium aluminium hydride, to the alcohol of general formula G-4.

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

10
Process H':
~ This process is used for synthesizing the building block H-4 and H-5 in which R5, RG
and R7 are as defined above. I
0 _ ’C A ' R -
: CHO ‘ 0 _
| \]/lLRS * Hel ) POCI3 0’\gj
’ R6 ” N = |
~N . - 1 RE N e B
HO RY RE 0 -
- RY rRY T
H-1 H2 ~ Hs3 -4 B :
5
Nai
- acelone Od\Q
Sy
T @/L .
R6
15 ! R7 H-5

1Us 10/788,997 ; US 10/788,996 ; US 10/789,017




|

B-2 R—-G—I) D2(R=-CH) MsCl, NEt3 U R7~-N OPG R6
B2(R=-Cl) D2 (R=-C) A conpound of the
WOZAO:%@?:Z\ for nmula J-1 (which can be synt hesi zeBCT/EP2005/002950
accord| ng to process F (J-1is part of F-4)) where U
is Sor 0, R is alkyl as_pethyl or ethyl, and R6 5
and R7 are as. defined ab8%e i s brom nat ed upon
treatment with N-bronmosuccinimde in an apol ar sol vent
as tetrachi oronethane to obtain a conpound of general
in ethandl anduwising hy@rogéhechiorids, dmmpom@blr—hhvﬁeme R & ab Aelirsed above

rted info.the a ener a ormyl a - 3.
is reacteciw% AERYIRHe Iy Wb G and Ry At aesiefied abave. Jo dive
compou ﬁnt as dinethyl fornani de and subsequent heating:

the resulting trifluoroacetate in a solvent as
'Compoumi hkbd ds heated tmaeﬂwmlytbsmmrybchibnﬂa,egwmgpmmmbmm H-4. This is
ral.. fornul a J- r.ot e for exa
5 heated it ShgHTipHidRbradiOhe ckfistived porfiootha F1-8 °
3, 4-di hydro-2H pyran in a solvent as dichl oronet hane
in the presence of an acid as pyridinium
Other coppeunds|capissebinneskaccosdingly ar éy Knewnaeesssis. gener al
fornmula J-4. The ester of the compound of general
formula J-4 is reduced with an agent as |ithium
Process ! unmi nium hydride in a solvent as 15 tetrahydrofuran
to obtain the conmpound of general fornula A-2, B-2 or
10 D-2, where Ris OR The hydroxylic group can be

conve g€ into a chlorine by treatgi@lﬁvmth

nesul,(4ony1chl oride in the ence of a base as

trl am Retin g, sol vent as ro ne {0
'1’n X—€ @ aqof—gvne,g Fntl a - ;4;’(§erl D2,

v ere Ris K. 20 WO 2005/ 86 PCT/ EP / 002950
RT 56 Ot hdr c®npofnds can be dBtai ned stcoR¥i ndRy or by

known processes. Process K. 5 This process is used

for synthesizing,the building blocks A-2, B-2 and D2
cf

where R5 =

R

Ri

i
o
: V@(;w R, R NH,OH, NEt; 1O . .
T O L x—4
RE i Y— X R6 H ~OH
R7 “ RI Rz -

.‘ 1. phenylcmorofonnate pyiidine

2. bBU, MeCN

A compound of the general formula -1 (which can be synthesized according fo

process A, B and D; where the substituent RS of building blocks A-2, B-2and D-2is -
15 CH2-OPG; synthesis of these building blocks is described in brocess J and K ) where

X, Y,Z, W R1,R2, R3, R4, R6 and RY are as defined and PG means a protecting
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ecting group), Vis Nand Uis 0, W

- CH2- OPG (PG = prot

=-CH2-, R=-Hor -d and R6 and R7 are as defi ned
WOBHVT78 Q0 0 0 /11 11~ R\ NH Rh2(0Ac)4 O Penap2di’/002950

NEt3 R7-ft, | HR7-}(. JH~0 11 0 + N2 R6 R6 R K1

1 K2000 CH R NJ--NBS;RNI -Q@ 0B RfT OOH

R71l OR7 R KgR6 K4 REK5'".. Ol ~ HA LIAI R

OH R7/ Y 11 "o OPGR7 ~K/fl OPGR6 K-6 :)' 10 R6 A 2
tR="ONl 62(R=-0H D2 (R=-OH) MCl, NEI3 NR7 0 OP

group as for example a tetrahydropyranylether. The protecting group of the compo und
of the general formula |-1 is removed , in case PG is a tetrahydropyranylether for
example by treatment with an acid in polar solvent as methanol to obtain a compound
of general formuta |-2. The hydroxyi group of the compound of general formula -2 is
converted into a leaving group (LG) for example a mesylate by treatment with
methanesulfonylchloride in the presence of a base as triethylamine in a solvent as
dichloromethane to obtain a compound of general formula 1-3. The compound of
general formula 1-3 is reacted with an alcohol in the presence of a base as sodium
hydride fo obtain a compound of general formula i-4, where the definition of ~CHZ2-O-
R8 is comprised in the definition of R5 as described. The compound of the general
formula {-4 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-5. A compound of the general formula I-5 is converted to the product
of general formula 1-6 by reaction with phenylchloroformate in the presence of a base
as pyridine and ireating this intermediate with a base as 1,8-diazabicyclo[5.4.0jundec-
7-ene in a solvent as acetonitrile. '

Examples 33-36 were obtained according to process |.

Other compounds can be obtained accordingly or by known processes.

Process J:

This process is used for synthesizing the building blocks A-2, B-2 and D-2 where R5 =
—CH2—OPG (PG = protecting group) , Uis SorO,W =-CH2 , R =-OH or -Cl and R6
and RY are as defined above. ' o
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G ez~ R6 A2(R=-C) B2{R-C) D2 (R=-C) 10
t - di azo- 3- oxobut anoate (R = Me) or ~ ~

WOE{?’F@% > di azo- 3- oxobutanoate (R = Et) is reXRcTdd2{)5(042950

a benzam de of general formula K-1, where R6 and R7

are as defined above in tsge presence of dirhodi um

tetraacetate in an apol ar ¥sol vent as 1, 2-

di chl oroet hane to obtain a conpound of general formula

K—2 The conpound of general fornmula K-2 is cyclized

t @ obtain a conpound general formula K3 upon 15
tr nt Wlthtrlphe pﬁosphlne and i od n8\1n an
| ar soINPént as dift r onet-hane.—. They rrpound of
Jmeral Tg 3 iV broninate s TV eat ment
R7 with N WO 2005/ 86 PCT/ EP2005/F’6 40 57 9-H

Br,onosucci ni mi ®7in gp apol ar sol yg P as 53

tetrachl oronethane to obtain a conpound of general
formul a K-4. obromde of general fornmula K-4 is
converted i t he- al cohol of gener al la K-5

. upon treatne iLth si|ygr trifluor tate in a
—setveRt formamide an ent heating
- of the@%ngtrifluoroacek 'néisodmeent 5 as
et hano®® Thg,hydroxyl group of Qu_raq) of general
formula K-5 is protected for Eﬁ(anpl eaﬂﬁ-am,
t et rahydr opyranyl et her by treatment B2{R=-0H
3, 4-di hydro- 2H an in a solvent as dichloronethane
MsCLNEN t he prese( of an acid as pyridinium par a-
——t-gluenesul fo abe-to obtain a conpound of gener al
forwlm«@%“he est er of the conpound of general
formul a is reduced with a reducing agent as
lithi ufP10 alar+mihpum hydride in a solvent as

t et r ahydr of lﬁ:%ﬁ gg obtai n the conpound of gener al
formula A-2 r D2, where Ris OR The hydroxylic

A componth 5peRecal tPEgchl SARN P Br iR e A6 R o,

process PJ- 4 s GArBF FE@,L?Z wﬁefe o B \ms RS:sde\mwéyrﬁ&mw o etﬁ and R6

taln ‘a co eneral formula = A
and R7 arbesadétined albovals umaunaifedamnreveatmem wath N-bromosuccm:mlde

. in an apolar solvent as tetrachloromethane io obtain a compound of general formula J~

2. The bromide of general formula J-2 is converted into the alcohol of general formula
J-3 upon treatment with silver trifluoroacetate in a solvent as dimethylformamide and
subsequent heating of the resulting trifluoroacetate in a solvent as ethanol. The | |
hydroxyl group of the compound of general formula J-2 is protected.for example as a
tetrahydropyranylether by treatment with 3,4-dihydro-2H-pyran in a solvent as
dichloromethane in the presence of an acid as pyridinium para-toluenesulfonate to
obtain a compound of general fomula J-4. The ester of the compound of general
formula J4 is reduced with an agent as lithium aluminium hydride in a solvent as .
tetrahydrofuran to obtain the compound of general formula A-2, B-2 or D-2, where Ris
OH. The hydroxylic group can be converted into a chiorine by treatment with
methanesulfohy!t;hloride in the presence of a base as triethylamine in a solvent as
dichloromethane td obtain a compound of general formula A-2, B-2 or D-2, where R is
Cl.



Ac acetyl Bn benzyi iBu isobutyl tBu tert-Butyl

butyllithium Bz benzoyl Cy cycl ohexyl DCI
W(g?"to I@?”é‘flem cal ionization (MS) WO 2005/ 09778@CE/EP2005/002950

PCT/ EP2005/ 002950 58 DCM di chl or onet hane DVAP

N, N- di met hyl am nopyri di ne DM N, N-di net hyl f or mam de

DVBO di et hyl sul f oxi de EE 28 hyl acetate eq

equi val ents ESI el ectronspray-Ilonisation (M5) FG

Leavi ng group Hal hal ogen HPLC Hi gh performance |iquid
Other cempomidsgrasapie obt2in&i btooidinglyrarint lawvappioceespked

W th nmass-spectroscopy LG Leaving G oup Me nethyl M

mass- spectroscopy MsCl Met hansul fonyl chl ori de NBS

N-bronmosucci ni m de NWVR Nucl ear nmagnetic resonance p
Procesgdsia Pd/ C pal | adi um on carbon PG Protecting G oup

5 Tlhis process is used for synthesizing the building blocks A-2, B-2 and D-2 where R5 =
-CH2-OPG (PG = protecting group) , Vis Nand U is O, W = -CH2- , R = -OH or ~Cl
and R6 and R7 are as defined above.

M ‘@ru\ Rh2(0AcH —Q)L Ifo PPh3, 12, NE3

Q

@ﬁ = @*‘i “‘““@&

R6 - K-3
A2 (R = -OH)
B-2 (R = .OH)
" D-2(R=-0OH)
. MsClI, NEt3

AZR= =-Cl)

B-2 (R =.Cl)
D-2 {R=-Cl)

10 Methyl'2-diazo-3—0x0butanoate (R'=Me) or Ethyl-2-diazo—3bx6buténdate R™= 'Et) |s |
reacted with a benzamide of general formula K-1, where R6 and R7 are as defined |
S above in the presence of dirhodium tetraacetate in an apoiar solvent as 1,2~
dichloroethane to obtain a compound of genera! formula K-2. The compound of
- general formula K-2 is cyclized fo obtain a compound of generél formula K-3 ljpon: |
15  treatment with triphenylphosphine and iodine in an apolar solvent as dichloromethaﬁe.
‘The compouhd of the general formula K-3 is brominated upon treatment with N-
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WO 2005/ 097786 PCT/ EP2005/ 002950 59 Pr isopropyl nPr

retention tinme (TLC) tert Tertl ar
E%o@fo@fr ayer chrorrat ography Further conpounds & %ﬁ'\’é"o"“’””w

formula | can be prepared correspondingly or by known
processes. 5 The experi nent procedures for preparing
t he exanpl es nenti oned abo are described below 10
Bui | di ng bl ock synthesis according to process F:
4- Butyl-5 chloronethyl-z (4-triflu

bromosyeeiRtinide ingneanokp: salvert a8 tetvashlousnebangdo obtain a compound of

general E%'EE%R%F/TQ‘%Z%%% 98%§ ae%ﬁg%lﬁqékﬁ P&-’Ws één\vert(l'eli%tlol tﬁe alcohol

of general formula K-5 upon treatment with silver trifluoroacetate in a solvent as
dimethylformamide and subsequent heating of the resulting triflucroacetate in a solvent
as ethanol. The hydroxyl group of the compound of general forfnula K-5 is protected
for example as a tetrahydropyranylether by treatment with 3,4-dihydro-2H-pyran in a
solvent as dichloromethane in the presence of an acid as pyridinium para-

" toluenesulfonate to obtain a compound of general formula K-6. The ester of the

compound of general formula K-6 is reduced with a reducing agent as lithium
aluminium hydride in a solvent as tetrahydrofuran to obtain the compound of general
formula A-2, B-2 or D-2, where R is OH. The hydroxylic group can be converted into a
chlorine by treatment with'methanesulfonylchloride in the presence' of a base as
triethylamine in a solvent as dichloromethane to obtain a compound of general formula
A-2, B-2 or D-2, where R is Cl.,

List of abbreviation:

Ac | acetyl

Bn ‘benzyl

iBu isobutyl

tBu tert-Butyl
BuLi n-butyllithium
Bz ' .benzoyl

Cy cyclohexyl

DCl Direct chemical jonization (MS)




FI / FF F
4-Butyl -2-(4-trifl uoronethyl - phenyl)-thiazol -5-
WOAIR

Svs /AN F\ N Fyi cIl F55.0 g 3-0xo-heptanoic acid
met hyl ester were dissolved in 80 ml dry
di chl oromet hane and 2.82 nb8sul furyichioride were
added. The reaction m xture was stirred at room
tenperature for 30 mnutes. 20 mM of water were added
and the reaction mxture extracted five tines wth
DCM porti onsdichlo®8midthahe di chl or onet hane. The conbi ned
organic extracts were washed with water and saturated
- NaHCO3 sol utjon and brine and dried 10 over MySO04. The
DMAP 50| vent Beiwdaminridingluced pressure to obtain
6.0 g 2- Chloro-3-o0xo-heptanoic acid nmethyl ester as-
raw mat ey inalg; ' 43l was used WD 20 05/0 9 7 78
DMF 6 PCT/ Eggfggjéjﬂl?%%@f&’m%‘ﬁﬁ‘%ét hout further purification.
6.0 g 2-Chl oro-3-o0x0-heptanoic acid nethyl ester were
DMSO (i ssol vaiimathgsulfoxidehanol and 6.4 g
4- (Trifluoronethyl)thi obenzam de were added. The
reactio 1 Xt ure was heated under reflux overnight. .
EE The sol &éﬁ(ﬁéé%t%eermved under reduced pressure and
the residue purified by chromatography with the el uent
eq n 5 heptegyivalbhtd acetate = 100:1 => 60: 1. This gives
' 7.4 g 4-Butyl-2-(4-trifluoronethyl- phenyl)-thiazol-5-
- carboxylic acid nethyl ester as yellow oil.
ESl  ci16H sFsiesteonspraydonisationd®IS) 344. 1 (MHHY),
Rf (n- heptane: ethyl acetate 4:1) = 0.62.

FG Leaving group
Hal | halogen
HPLC High performance liquid chromatography
L.C-MS liquid chromatography ooupled- with mass-spectroscopy
LG Leaving Group
Me methyl
MS ‘ mass-spectroscopy
MsCl ~ Methansulfonylchloride
NBS : N-bromosuccinimide
- NMR Nuclear magnetic resonance
P para
Pd/C palladium on carbon

PG Protecting Group

S"/"fGi c acid nethyl ester 0 lol 0=1=0 0~1PCEEP2006/002950
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10
= -2-(4-t(fluoronethvl -phenyl)-thiazol e-5-yll-ne
wo bl 2 (4 (LTVopome v Rhey)) g | it hPGH{EP2005/002950

al um ni um hydri de was dissolved in 100 m dry

tetrahydrofuran. 5.3 g 4-

Butyl-2-(4-trif|uornethyl-Eﬂenyl}thiazol-S- carboxylic

acid nethyl ester, dissolved in 100 mi

t et rahydrofuran, were added. The reaction m xture was
. stirred at room 15 tenperature over a period of one
iPr . hour, ti@PEIM saturated amoni um chloride solution

and 50 mM of a 1 nolar hydrochloric acid solution were

added. mﬁ. action mxture was extracted five tines

nPr 0

with portio of 60 m of ethyl acetate. The conbi ned
organic layers were dried over MgSO4 and the sol vent
Rf r enovedretediion fimey(dddC) pressure to provide 4.6 g
[4-Butyl-2-(4-trifluoronethyl-phenyl)-thiazole-5-yl]-m
et hanol..2Q. as a yellow oil, which solidified upon
tert ot andi n§®HAY oom t enperat ure.  C15HL6F3NGS (315. 36),
MS(ESI): 316.4 (MtH+).
~4- Butyl Thj : Fﬁ%ﬁ) trifluoronethvl-phenyl)-th
e i azol e T%qqg*@.rgﬁg ﬂ?aél‘ﬁ(/ &105; F F F W
2005/ 097786 PCT/ EP2005/ 002950 62 1.0 ¢
[4-Butyl -2-(4-t(fluoronethyl-phenyl)-thiazole-5-yl]-ne
t hanol were dissolved in 50 '
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:

Building block synthesis according to process F:

4-Butyl-5-chloromethyl-2-(4-triflucromethyl-phenyl)-thiazole:




g

10

m di chl oronet hane, 0.88 m triethylamne and 0.39 ni

nmet hanesul fonyl chloride were added. The reaction
WORMEUPEShas stirred at room tenperature for aPOgYERAGHS/002950

of three hours then 100 ml of dichl oronethane were

added and the reaction m xture washed 5 with 50 m of

saturated NaHCO3 sol ution ,6@ater and brine. The

organic layer was dried over MgS04 and the sol vent

renoved under reduced pressure. This provided 1.0 g

4- But yl - SOChloororret hyl -2-(4-trifluoromethyl -ghenyl }thi

azol e as el ljow oi |l . CxobtizCl F3NS (333.81), [IMS(ESI) :
_332\e”rwﬁ%HyJ\md“\ f/“\/JLQ;ﬂio’“\
[4-But-3-enyl-2-(4-trifluoronethyl-phenyl)-thiaggol -5-v
Il -methanol OH S\ N FI1 / FF According to the
nmet hod "descri bed for

[4-butyl -2-(4-trifluorornethyl- phenyl)-thiazole-5-

yl ] - net hanol
[ 4- but BTy I™NB; ((4- trlfluoronethy
| ] -gret Wangl was obtai ned fromg3-

N
[ 4—3-Benzvtoxv- proph&)-ﬂii!
4-trifluoronet hyl - phenyt’) -tHi azol -5-vl | -nmethanol OH S
\ F1 / O F F Accordipg to the nmethod described for
[4-butyl-2-(4-trifluorornethyl-phenyl)-thiazole-5- 20
yl ] - et hanol ,
[4-(3- benzyloxy propyl ) - 2- ( 4- trlfluoronethyl phenyl) t

hi azol - 5-yl ] - nmet hanol was obtai ned fromthe
6- benzyl oxy- 3; Qo- hexanoi ¢ acid nethyl ester, d 4-
(trifluorokstK ob&hzani de. C21H2OF3NCRS (407 5)

N:E/Sb‘r[% ) )
N

4-Butv[—2—(4-triﬂuoromethvl—phenvl)-thiazQI-S- carboxvlic acid methyl ester -

enyl)-thiazol -5-y
pt - 6-enoi c acid
am de. 15 LAl

H) .

CLEHEAF3NGS (313.34), MB

5.0 g 3-Oxo-heptanoic acid methyl ester were dissolved in 80 ml dry dichloromethane
and 2.82 ml sulfuryichloride were added. The reaction mixture was stirred at room
temperature for 30 minutes. 20 ml of water were added and the reaction mixture
extracted five times with portions of 30 ml of dichloromethane. The combined organic
extracts were washed with water and saturated NaHCO3 solution and brine and dried
over MgSO4. The solvent was removed under reduced pressure fo obtain 6.0 g 2~
Chloro-3-oxo-heptanoic acid methyl ester as raw material. This materiai was used
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WD 2005/ 097786 PCT/ EP2005/ 002950 63
B | - 5-chl oronet hyl - 2- (4- pent af | uor osul f anvl - phenyl
woioo }ﬁg%gﬁol e C SN FMB F IF According to PREER20E62950
descri bed for
4- butyl -5-chl oromet hyl -2-(4-trifl uoronethyl -
phenyl ) -t hi azol e, 4- butyl 56%hl or onet hyl - 2- (4- pent afl uo
rosul fanyl - phenyl ) -thiazole was 5 obtained from
commerci ally avail abl e 3- Oxo- hept anoi ¢ aci d net hyl
without Bther panfication(. b pad-Chiorositbkadinedpiahoishacid aneitigl ester were

ansonf B R 08 250l Rl woro e

The reacidiefmibkird Wadalated Gnder reflux Bﬁéﬁldﬁtsl' fie solvbt Was removed

According to the nethod descri bed
under redusgd\resswia asddhetragidug-nurifiedi by abrmnatdg;aphy with the eluent n-

heptanc I sqetaol AP ot SOGhaRIT piee, £ 2 Mupto ooty

_ phenyl)—iﬁlamlc&mb@tﬁb@mcﬁmthﬁ@ﬁeﬂi&%!l@w@il oroac et Oacetate

ent af | uor osul fanyl )t hi obenzani de .
C16H16€§N@%§ 37}, MAS(EEH: 34471 (MsiH™), Bbtn- heprthyl acetate = 4:1)
= 2- (4- Met hoxy- pheny) 4- et hyl - oxazol e- 5 car boxylic acid.
0.62.
ethyl ester 0 00O

[4-Butyl-2-(4-trifluoromethyl-phenvi)-thiazole-5-vil~-methanol

- 1.2 g lithium aluminium hydride was dissolved in 100 ml dry tetrahydrofuran. 5.3 g 4~

Butyl-2-(4-trifluormethyl-phenyl)-thiazol-5- carboxylic acid methyl ester, dissolved in
100 mi tetrahydrofurén, were added. The reaction mixiure was stirred at room
temperature over a period of one hour, then 50 ml saturated ammonium chioride -
solution and 50 ml of a 1 molar hydrochlonc acid solution were added. The reaction
mixture was extracted five times with portions of 60 ml of ethyl acetate. The comblned
organic layers were dried over MgS0O4 and the solvent removed under reduced
pressure fo provide 4.6 g [4-Butyl~2-(4—tnﬂuoromethy!-phenyl)-thlazoIe-5-yl]-methano!
as a yellow oil , which solidified upon standing at room temperature.

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

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

OH
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NH2 + )o/\ O ¢l N O 20 40.0 g 4- Met hoxybenzam de
was di ssolved in 400 mM ethanol. The m xture was
WORAIMPA7860 50C and 48.8 ml et hyl - 2- chl or oacet ORCEERL®5/002950
was added in one portion. The resulting mxture was
refluxed for four days. The reaction m xture was
cool ed and the WD 2005109786 PCT/ EP2005/ 002950 64
sol vent renoved under reduced pressure. The resulting
residue was purified by flash chronat ography on
1.0 [EBLEE PR Srrtiba oo finzole:Sylhmethenalwroro dissolved in 50
ml dichlarindetbiaing| 088 il tristh@amine dnd 01391115 hﬁﬁﬂ'(éﬁﬁsl.%hyi chloride were

added. iﬁéf@%tm%%ﬁdgpﬁ@@@ed at room en%)ebr!at%cré o¥gt ggr%dsof three
1.
rours SO e G R G e

with 50 ml pf eaturaleddNaC03 solutibh Bwata@iHandibiieF Tharoiganic layer was
yor o met

a-trifl
dried ovef M54 el e sl Fomgvest tafer Eodidst Pressure, Thisyuonided 1.0
g 4-Butyl-S-ciWoromethyl-2-(4-trifluoromethyl-phenyl)-thiazole as yellow oil.

C15H15CIF3NS (333.81), MS(ESI): 334.3 (M+H™).

[4-But-3-enyl-2-(4-triflugromethyl-phenyl-thiazol-5-vil-meth anol

According to the method described for [4-butyl-2-(4-triflucromethyl-phenyl)-thiazole-5-
yll-methanol, [4-but-3-enyl-2-(4-triflucromethyl-phenyl)-thiazol-5-yl-methanol was
obtained from 3-oxo-hept-6-enoic acid ethyl ester and 4-(trifluoro)thiobenzamide.

C15H14F3NOS (313.34), MS(ESI): 312 (M-H").

[4-(3-Benzvloxy-propyl}-2-(4-trifluoromethyl-phenyl)-thiazol-5-vil-methanol
OH |

-

According to the method described for [4-butyl-2-(4-trifluoro methﬂ-pheﬁyl)—'thiaidb—& |
yi}-methanol, [4-(3-benzyloxy-propyl)-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-methanol
was obtained from the known 6-benzyloxy-3-oxo-hexanoic acid methyl ester and 4-

 (trifluoro)thiobenzamide.

C21H20F3NO2S (407.45), MS(ESI): 408 (M+H").
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| 5—Chloro‘f1¥éth

/| FFF 15 3.y

- -5-chl oronet hyl -2-(4-trifl uoronethyl - phen t hi
Wogoé}?)%we%%%re dissolved in 50 m acetonitrile. Pfd ﬂ?f“@’“f”%“

sol uti on was added 2.89g tetrabutyl anmoni untyani de.

The reaction mxture was stirred at roomtenperature

for thirty mnutes. Then i xture of saturated
NaHCO3 sol ution, ice and ethyl acetate was added. The
aqueous pi?ase was ?lepar at ed and extract ed three tines

brine and dried over - MgSO4. fhe sol vent was renoved
in vacuo. The residue was punfied by flash WO

2005/ 097786 PCT/ EP2005L0028 chr omat ogr aphy w th
t he el uent n-heptape ' = 5:1 to provide
1.1 g [4-Butyl - F_ 1
2-(4 triquoroneEh phenyl ) -thi azol -5-yl]-acetonitri
e as oiI Cl16H15 NQE (324.37), M5 (ESI): 325.3

Rf (n- hept ane: eth acetate =

Accordingiore meaARacIPE] Soe by LS MtV At i grimetyl-
phenyl)- ﬁﬁafolé“il' Butils ChidioraT 2 4-PehtdfuotodutfanyFphendl) thibzdle was

obtalnec{ ﬁer&nmhﬂ%néléﬂ)t avdilable 8r@xdheptroiy bridrnatin] e@te‘#if andge

e dissolved in a 10 m xture of |
(Qe“taﬂ%?%’# S)ﬂ?io{%?"?%'ﬁﬁopanol 1. 36g Sodi um hydr oxi de

C14H15% %gg’?;%%ﬂe crd(ggnd reac |§ﬁ|& dx:Srcleo\a/gs Ater

neutral ized with concentrated hydrochloric acid and

£45HchI9841 pEREMIbIdSURARTH fthéQof@ et hyl

dri ed over

l\/gSO4 and the solvent was re"g'ejl in vacuo to provide

1.15 g crude [4-Butyl-2-(4-tg+fl uoronet hyl 15

phenyl)thi azol -5-yl-]-acetic RCi s brown oil. This

material was used w ch N

. Fud o |

FILF ‘
F

According fo the method described for 4-butyl-5-chloromethyl-2-(4-trifluoromethyl-
phenyl)-thiazole,5-chioromethyl-4-methyl-2-(4- pentafluorosulfany! -phenyi)-thiazole
was obtained from commermally available Ethyl 2-Chloroacetoacetate and 4-
(pentailuorosulfanyl)thiobenzamide .
C11HOCIF5NS2 (349.77), MS (ESI): 350.4 (IVI+H+).

+ 2-(4-Methoxy-phenvi)-4-methyl-oxazole-5-carboxylic acid ethvi ester

Q _ 00
0o o0 e
oy A — A
.
. 7 @/L
~o

40.0 g 4-Methoxybenzamide was dissolved in 400 ml ethanol. The mixture was
warmed to 50°C and 48.8 ml ethyl-2-chloroacetoacetate was added in one portion. The
resulting mixture was refluxed for four days. The reaction mixture was cooled and the -
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purification. Cl6H 6F3NO2S (343.37), Ms (ESI): 344.4
SI\/H:H}). 22-

WO 2005p{M86 2- (4-tri f1 uor omet hyl - phenyl ) _t hi azol -B:WEP2003/602950
anol 0-H COON s s N BH3' THF el FF20FFF1.15 ¢
crude
[4-Butyl -2-(4trifluoronet B4 -phenyl)-thiazol-5-yl]-ace
tic acid were dissolved in 50 m tetrahydrofuran and
cooled in an ice bath to 0C. At 0C 9.3 nml I M

solvent réﬁnb%d Uhdef ré&ilc%ﬂ%r{a%iﬁ@)’ﬁﬁ@fré%lﬂﬂnﬁ Qaahaé RS ﬁgﬁﬁ’&&r i By flash

he reaction m xture was war ned C and st
chromatcfg:iapbh ensiliga gel to pbtain eAPSr gan(HeMeﬂh@xy-pbenylam-mniemthazole-

S 2 l e n an e bath and 50 Ml water was
5-carboxiiSadd &Y oﬁ?%fa?ﬁﬁspgéer was added. The WD 2005/ 097786
C14H15NR0%/ (282 035/ ABIE50: 268.1 ¢hrsaktydr of uran was renoved in

vacuo and the residue extracfed three tines with

portions of 80 m ethyl acetate. The conbi ned organic
| ayers were washed with brine, dried over I\/gSO4 and

B""dmgtg;‘Fgﬁgwésfseﬁ%’o%ﬁé‘ aﬁpogestsoféorow de'1.1 g crude

2-(4-trifluoronmethyl-phenyl)-thiazol -5-yl]-ethanol as
brown oil. This rrat er| al was used 5 WI t hout

A Heromethylsehg yiRed b (ESI): 330.4
(I\/H—|+) Bui | d| ng bl ock synt hesi s accordl ng to process

-4

- - .0—H
COOH
' S
57 L)
: Sy _ BH3THF . N
F F
F F ‘

[4-Butyl-2-(4-frifluoromethyvl-phen thiazdl—&‘)-yll-acetonitriie

N(nBudCN

MeCN

3.0g 4—Butyl~5~chloromethyl-z-(4-triﬂuoromethyl—phenyl)—thiazole were dissolved in 50
mi acetonitrile. To this solution was added 2.89g tetrabutylammoniumcyanide. The

, reaction mixture was stirred at room temperature for thirty minutes. Then a mixture of

saturated NaHCO3 solution, ice and exthyl acetate was added. The aqueous phase
was separated and exiracted three tinnes with portions of 30 ml ethylacetate. The
combined organlc layers were washed wnth ice cold water and brine and dried over '
MgSO4 The solvent was removed in vacuo The resndue was punﬁed by flash
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YUO-55 \ ~UINHM FoNO F,,,i/l aS FFF/ F

wo %hof) fl uorosul fanyl -benzamde 0 O t.~ \ oCclL2
\ s@&t’& F,~/ 2NH3 FF'~S 15 FFFF 1 2OOI‘_J&J”]E%Z““”’002930
4- Pent af | uor osul fanyl - benzoic acid were reflux:ed in
300 m thionyl chloride fcg three hours. The
t hi onyl chl ori de was rermvec? under reduced pressure,
the resulting residue was dissolved in 100 m

t et rahydrofuran. This solution was added dropw se to
chromatggraghy ity fheSkist BriianieraieiimhaRptate 5 a1 tomrovide 1.1 g [4-Butyl
_{4tri L denoy ul ting residue
24 trlﬂagrlg\"%iggl\é@vfeeﬁa 3i n‘i%%(!) 52)(']/ ag#@?ﬂg%aﬂ ‘Jég?'r acted three
C16H15M3MES (@243 MS @BSI): 325.39M+H " )eRiy-heptahet éthyllaestate = 4:1)
conmbi ned organic laye rs were dried over MgS04 and the

=0.32. \\p 2005/ 097786 PCT/ EP2005/ 002950 67 sol vent was
renmoved in vacuo to provide 24.5 g

4- Pent af | uor osul f anyl - benzam de as a yellow solid.

: uorameihvixnkemyd bthised-beyil-apetic fcidat i on. C7HEF5NOS

(247.19), MS(ESI): 248 (MrH+). 5 '

" 4-Pent af | uor osul f anyl -t hi obenzanmide 0 S C)LNH2 _P4S1 0

FF NHZ CN COOH

NaCOH 5 \
. e r——

F
F
F F

1.1 g [4-Butyl-2-(4-trifluoromethyl-phenyi)-thiazol-5-yiJ-acetonitrile were dissolved in a

mixture of 1 ml wateif and & ml isopropanol. 1.36g Sodium hydroxide were added and
the mixture heated to 100°C. After three hours the cooled reaction mixture was
neutralized with concentrated hydrochloric acid and extracted three times witﬁ portions
of 50 ml ethyl acetate. The combined organic extracts were dried d\?er MgS04 and the
solvent was removed in vacuo to provide 1.15 g crude [4—-Butyl-2—(4-triﬂuoromethyl-
phenyl)-thiazol-5-yi]-acetic acid as brown oil. This material was used without |
purification.

C16H16F3NO2S (343.37), MS (ESI): 344.4 (M+H").

2—[4—8utvl~2-(4-triﬂuoromeﬂ1vl—phenvl)—th_iazol—S—vﬂ-ethanol

COOH

7\
Ny BH3'THF

————

Fol.
Pl _ il - 7
1.15 g crude [4-8utyl-2-(4-triﬂUOromethyl-phenyl)-thiazol-5~yf]-acetic acid were
dissolved in 50 ml tetrahydrofuran and cooled in an ice bath to 0°C. At0°C 9.3 mi1 M
solution of borane tetrahydrofuran complex were added. The reaction mixture was

warmed to 55°C and stirred for one hour at this temperature. The reaction mixture was

~cooled in an ice bath and 50 ml water was added. The organic layer was added. The
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FFSF F F F 9 g Phosphorpentasul fi de were di ssol ved
in 300 toluene - 16.8 g NaHCO3 were added and the
Worﬁ‘]?&’??f’b%r ef luxed for thirty mnutes. Then 25. BCE/EP2005/002950

4- pent af | uor osul fanyl - benzam de, dissolved in 200 ni

tol uene, were added and the reaction m xture was 10
stirred at 90C for three W8urs. The sol vent was

renmoved in vacuo and the resulting residue was

di ssolved in 300 mM brine and extracted three tines

tetrahydiofiranpess ransved ikbdeud and ited taidRichaeactédahfsurimeadvith

. organi c | ayers were dried over MgSO4 and the sol vent
portions @580 r@rﬁ;bg%aqqﬁa’@agr hie qasniingdioggaric laygrs were washed with brine,

dried ové fig§0A @*ﬂr@i}%g@}@wﬁ%@%ﬁ%@é& Prodde'f l’]/lg(zgf)ude 2-[4-Butyl-

2-(4-tnﬂuwam9tﬁy;4phénw-thmablasiwgeemnblfambroﬂhﬁoi!I Thishhagsiat wag used
acetic acid ethyl ester SO0 S F I NHZ A/\0 F\ o
without Rﬂﬂﬁcﬁﬂqn ‘Br FAN/ O F-P\ FSFFFFOg
foloUS1 YO AL l I m de and 9.93 g
C16H18]j3rgr9§@ Jx L no'?dg a@ﬁﬂﬁ)ZO nmet hyl ester were
di ssol ved in 30 m acetone and refluxed for one hour.
i i luted by addi ng 250
Bmldmgnl_?]% h@ ggtsggegélgnv\g ﬁe@roﬁ:ﬁrggigtjl mes wth saturated
NaHCO3 sol uti on. The organic |ayer was dried over
i vacuqQ. The
R YN F - y wth the
el uent n- hept ane: et hyI acet ate = 5:1. to provide 4.5 ¢
[ 5- Met hgl - 2- (4 WD 2005/ 097786 Qg:T/ EP2005/ 002950 68
pent af |
esTeH ag.senoi I

5 FSNCRS2-( 8737 37) K Mb( E3
' \S “Met hyl - 22(NHf-pent[ﬁ$ or&Eul f anyl - phenyl )
‘evl | - et hanol F &

pl— LiAHA
Q
F \ F
g ~5
R . ‘F", \

| 4-Pentafluorosulfanyl- benzamide

m"l'l

A
F

_ ol
JijLOH 1.80C12 /Cl/u\ NH,
E
F-\
2. NH3 - ,
F
F F

'TI-..

209 4-Pentafluorosulfanyl-benzoic acid were refluxed in 300 mi thionyl chlbride for
" three hours. The thionylchloride was removed undesr reduced pressure, the resulfing

residue was dissolved in 100 ml tetrahydrofuran. This solution was added dropwise to -

80 ml of a concentrated ammonia solution. The solvent was removed.in vacuo and -

resulting residue was dissolved in 300 mi water andl extracted three times with portions
of 250 ml ethyl acetate. The combined organic laye rs were dried over MgS04 and the
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Ss LIAAIHA\ NO~\ NFFI / FF/ off F F F FFF 458
<Jabd-QL um al um ni um hydri de were suspended in 100 m
wo r?k%éﬁéahydrofuran and cooled in an ice baf&1/EF3065/002950
this ice cool ed suspension were added 4.5 g g
[ 5- Met hyl -2- 10
(4-pentaf|uorosulfanyl-pH@%yl)-thiazoI-4-yI]-acetic
acid ethyl ester, dissolved in 50 m tetrahydrofuran.
The reaction m xture was stirred for one hour. Then
solvent wae@emlovetltiy vacae ¢ ptavide 84 Hg d-Peatafluatredulfiybenzamide as a
l-ut.i on_were added. The orgapic.|layer was separated.
vellow ol Hih FatBoFaS L8Ra wtbout pETBsiattee <1 mos wiih
CTHBFSI\IIDSt(QQVLSlg)I M@QEB’I): QI;QXMq.Hiy,t etate. The conbi ned
organi c |l ayers were dried over MgSO4 and the sol vent
was 15 renoved in vacuo. The residue was purified by
f ptography with the el uent n-
4-Pentailyorosulfdiy OO — 51 o provide 1.44 g
- 2-[5-met hyl - 2- (4-ent af | uor osul f anyl -

phenyl ) -thi azol -4t yl ] -ethanol as an oil i ch
sol i di fi ed qponStame) RES1ICI2HI2F5NESR, (345, 36)
MB( ESl ) F 34 . 20 BTl di pg | syntHesi s

accor dggt 0~pf ocess H: P b
4-t odo h;yl - 2- (4- met hoxvphenH Y AG- et hyl oxazol e WO
2005/ 097786 PCT/ EP2005/ 002950 69F0 CHO Hey ~.( HO-H

9g Phosp]tgorbeﬁfagulﬁge%vére &%V(&% maéaf? %I%ﬁe\nejalé.a\g Nal—ll&(% were

added and the mixture refluxed for thirty minutes. Then 25.2 g 4-pentafluorosutfanyl-
benzamide , dissolved in 200 ml toluene, were added and the reéction mixture was
stirred at 90°C for three hours. The solvent was removed in vacuo and the resulting
residue was dissolved in 300 ml brine and extracted three times with portions of 250 mi

dichlormethane. The combined organic layers were dried owver MgS04 and the solvent

was removed in vacuo to provide 17.4 g 4-pentafluorosulfanyl-thiobenzamide as a
yellow solid. |
C7H6F5N82 (263.25), MS(ESI): 264 (M+H™).

. [5-Methyi-2-(4-pentafluorosulfanyl-phenyl)-thiazol-4-yll-acetic acid ethyl ester

S 0 0 ' L i 1
_ NH, \(U\/u\o/ R |
E + A F
Fl Br - R
F ?\ FT
FFE = F 1

0 g 4-Pentafluorosulfanyl-thiobenzamide and 9.93 g 4-bromo-3-oxo-pentanoic acid

methyl ester were dissolved in 30 ml acetone and refluxed for one hour. The cooled
* reaction mixiure was diluted by adding 250 mli ethylacetate and washed three times

with saturated NaHCO3 solution. The organic layer was dried over MgS04 and the

_solvent was removed in vacuo. The residue was purified by flash chromatography with

the eluent n-heptane:ethyl acetate = 5:1 to provide 4.5 g [5-Methyl-2-(4-
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O 2- (4- Met hoxwphenvl ) - 4, 5-di net hvl - oxazol e 3-oxide +
0 Y11- fICHOHO HO \ N O 5 50.6 g of
WO P ronoxi me and 66.7 m  of 4- net hoxy- beneci/aRiogsien2sso
are added to 100 mnm of glacial acetic acid, and HC
gas is introduced for 30 m nutes, with i ce-cool | ng.
The product is precipitat&® as the hydrochl oride by
addition of nethyl tert-butyl ether and filtered off
with suction, and the precipitate is washed with
pentaﬂuBﬁishbfénﬂftﬂtenlwtthiazﬁl-h%ﬂ]' addtR #0i8 Gt latsr 4$an l@iPWPﬁ&tjsohdlf ed
in water and the i s ‘'made al kal i e usi ng anmoni a.
upon staneingri xture is extracted three tines with in each case

c1ar1 2RSS 7 MTR ST [ he sol vent 15 t her

renoved under reduced pressure. This gives 82.1 g of
2- (4 nethox -phen'l)4 E dln?thyu oxazol e 3-oxide as a

POC43 O\ / O N Cl O I
2-(4- Me : ) -4, 51 cipet hyl -
i oof chtordform 3¢
s orlkte_are addeq:
rm@er WO 2005/ 097786 PCT/ EP2005/ (062958
he¢afed at the boil for 30 ninutesd ‘@he reaction
m xture is cooled to OC, the pH I1s made slightly
al kal i ne using anmonia and the m xture is extract ed
three tines with in -each case 100 ml of eth

458 mg Liddvax duminiemchydsidecwers guspandssdacdGimd dmtﬁeteahyﬂrqfuran and

cooled i s B8, 56115 0¥ g e ok PRbri NG Sl S 67D [5-Mothyt-2-

(4~pentaﬂwno§uﬁ@hﬁ!pt@n#l)&htmlwmﬂd&lmw%sl@@la.Sdtssolved in 50 ml
n- hept ane:r et hyl acetate =
tetrahydrofuran The reaction mixture was stirred for one hour. Then 300 mli ethyi

acetate and 20 mi saturated NH4CI solution were added. The organic layer was -

separated The aqueous phase was extracted three times with portions of 50 mi ethyl .
actetate. The combined organic layers were dried over MgSO4 and the solventwas
removed in vacuo. The residue was purified by flash chromatography with the etuent n-
heptane:ethyl acetate = 2:1 to prowde 1.44 g 2-[5-methyl-2-(4-pentafluorosuifanyl-
phenyi)-thiazol-4-yi]-ethanol as an oil which solidified upon standlng

C12H12F5NOS2 (345.36), MS(ESI): 346 (M+H"). b

Building block synthesis according to process H:

~ 4-lodomethyl-2-(4-methoxyphenyl)-5-methyloxazole



15

80:1 => 5:1. This gives 46.3 g of
z nmet hyl - 2- (4- met hoxy- phenyl ) - 5- net hyl - oxazol e
wo%o%)ﬁb%{l ow sol i d. CI2HL2CI NCR (237, 69), M5( BSFAEPR0034802950

(MrH+), Rf(n- heptane:ethyl acetate) = 7:3) 0.45. 10
4-Iodonethy|-2-(4-nethoxv5$enyl)-5-nethy|oxazole 00
\' NC O--N O Toget her th 37.7 g of sodiumi odide,
19.9 g of 4-chl oronet hyl - 2- (4- met hoxy- phenyl ) -
5-met hyl - oxazol e are, in 300 mM of acetone, heated at
the boil und refl ux foQMZ hours. After cooling of
the reactio 1 Xture, €ty ent &~ enoved under
reduced ppe#sure 15, t he resigdue- tiSsol ved in 300
m of methyl tert-butyl ether, mxture i s washed
three times with saturated Na2$233 sol ution and dried
over MgSH4, and the solve nt is then renpoved under
reduced pressure. This. gives 49.8 g of
4- 1 odonet hyl - 2- (4- net hoxyphenyl) yl oxazol e as a
| i ght - br own B6Ei d.o&12H12I mz'we"s*zg 14 (ESI): 330
(MrH+H) . 20 4- lqdonptt | - 5- nmet hyl |p envl| oxazol e
25 WD 2005/ Q94786 PCT/EPZOOSlOOg 71 Anal ogously to
t he bU|Id|ng°bIock synt hesi s of lof
4-1 odonet hyl - 2- (4- met hoxyphenyl ) - 5- net hyl oxazol e,

di acetyl nonoxi nme and p- bi phenyl car bal dehyde gave

2- 4—-Met b-dim Mnyl oxazol e.
; (MrH+) . 5 Bui | di ng

bl ock syot hesi s accordl ng to process J:

[2-(4-Me hoxy phenyl) - 4- (Eﬁérahédro pyr an-g-¥| oxynet hy
) - oxa yLﬂ nmet h

chl orof thyI 2-(4; y- phenyl) 4- ahyUro pyr an-
2- yIHKy et hyl ) - ox3@0l Br NI’ O NBSN ~~6~~~ ~ O

_ I
50.6 g of Diacetylmonoxime and 66.7 mi of 4-methoxy-benzaldehyde are added to 100
ml of glacial acetic acid, and HCI gas is introduced for 30 minutes, with ice-cooling. |

&

The product is precipitated as the hydrochloride by addition of methyl tert-butyl ether
and fittered off with suction, and the precipitate is washed with methyl tert-butyl ether_
The precipitate is suspended in water and the pH is made alkaline using ammonia.

‘The mixture i is extracted three tlmes wuth in each case 200 ml of d;chloromemane the

combined orgamc phases are-dried over MgSO4 and the so!vent is then removed
under reduced pressure. This gives 82.1 g of 2—(4—methoxy—phenyl)-4,5—d|methyl~
oxazole 3-oxide as a white solid. C12H13NO3 (219.24), MS(ESI) = 220 (M+H").

4-Chloromethyl-2-(4-methoxy-phenyl)-5-methyl-oxazole

O’<;,_ POCI3 o
S+
¥ N — \
\ p =,
~ o~ N ¢
O
' O

82gof 2—(4-Methoxy—phenyl)-4,5—dimeﬁ1ylbxazbl_e 3-oxide are dissolved in 400 ml of
chloroform, 37.4 ml of phosphorus oxychloride are added and the mixture is, under
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OOH OPO 1.) Ag(OCF3)2 O p-TsOH 0 2.) Ethanol,
x N\, o OONO Ol O POLIAHA O MsCl, NEt3

refle
WORKS97786 5 O N ew~ O Cl PCT/EP2005/002950

4- Br onomret hyl - 2- (4- met hoxy- phenyl ) - oxazol e- 5- car boxyl i
c acid ethyl ester Br N\ NBS N O O 0 WO 2005/ 097786

PCT/ EP2005/ 002950 72 To ar®oiling solution of 23.5 g
2- (4- et hoxy- phenyl) - 4- net hyl - oxazol e- 5- car boxylic
acid ethyl ester in 250 ml tetrachl oro-net hane were

reflux, héﬁi@%ﬂaﬂ’tﬁétbcﬂlw 36 rﬁﬂ nted e e |c§51 %xﬂ;r? ds goo!ed to 0°C, the pH

-azobi s(2- net hyl propi oni t r|
is made Nhghtb)ﬁakl(abne msw@eammla eadtthemixtirstis B&tmamdthféeut{més with in

each cage fIpRTHERY B dbas o heEaRahingH erunaicRaRssarp avashed with
water arlddié&s Boek Mg@@tﬁ'éh@@le%cﬂvfﬁt thEH ‘i‘égfb UIRIEE &u?end pressure.

2- (4- met hoxy pheny - oxazol e-5-car |c aci
The residue ig purified patsdlicaagel wsing theomohile Ipdnasefmheptme ethyl acetate =

80:1 => Bt i€ B4 ol diu BB o AL G et pheRM BB anbtye

oxazole aspi psllowsdlid)C 12191 ZGINOZ 237.69), MS(ESI) = 238 (M+H*), Rf(n-
heptane:ethyl acetate) = 7:3) = 0.45.

4-Iodomethvl~2-(4-methoxvphenvl)—5-methvioxazole

| Odgj | | 0’\§\\
O/I\N cl e /@)‘Q-N |
~o . : | o
|

Together with 37.7 g of sodium iodide, 19.9 g of 4-chloromethyi-2-(4-methoxy-phen yi)-
5-methyl-oxazole are, in 300 m! of acefoﬁe, heated at the boil under reflux for 2 houurs.
After Cooling of the reaction mixture, the solvent was removed under reduced pressure
and the residue dissolved in 300 ml of methyl tert-butyl ether, the mixture is washéd |

three times with saturated Na2S203 solution and dried over MgS04, and the solve nt

is then removed under reduced pressure. This gives 49.8 g of 4-lodomethyl-2-(4-
methoxyphenyl)-5-methyloxazole as a light-brown solid.
C12H12INO2 (329.14), MS(ESI):330 (M+H+). - ‘

4-lodomethyl-5-methyl-2-p-biphenyloxazole




4 Hvdr oxviet hyl - 2- (4- net hoxv7phenyl ) - oxazol e- 5- car boxy
ic acid ethyl ester Br H 1.) Ag(OCF3)2 0 ice le Q _
W02203(09g {%anol , reflex N O O 0 30.7 g of crudePCT/EP2005/002950
4- Br ononet hyI 2- (4- met hoxy- phenyl ) - oxazol e- 5- car boxyl i
c acid ethyl ester were dissolved in 170 m dry
di met hyl f or mami de. 29.95 §1Silver trifluoroacetate 15
were added and the m xture was stirred at room
tenperature overnight. 100 m brine were added and the
.Analogouﬁhxt(?trlﬁz w&:léﬁg deoRCkyEﬂ'resimef b’?dlﬂotljd'methy@ah e-metimxyphenyl)-5-
iltered through a pad of celite e s
methyloxazeigy Eiacely Nasgsnag ang %E\Pg'@ewtqa.ﬁlgalﬁ%'gy%eaV%ﬁéeg@m@W 5-
N nol. The m xture was heated to refl ux
methyl-2; b'%?% gio oﬁ'%s Then the solvent was renoved in
C12H12idE (BY MR ), MBS (ESY 3Ue(M#BISp! ved in water and extracted
five 20 tinmes with ethyl acetate. The conbi ned organic
| ayers were dried over MgpSO4, the solvent renoved in
vacuo and the residue purified by flash chromatography
Buildin k'é eSh aé@él‘éﬁh Qo rbge%sflﬁpt age ethyl acetate =
Hydroxymst hyl - 2- (4 met hoxy phenyl ) - oxazol e- 5- car boxyl i

[2-(4- Metd:ioay+pﬂxemyl)y4-(te§'ahydl@spsa'aaeﬁ-mxyntelhﬂl-exmk@ﬂ-m@hanol and 5-

0 chlorome%s% lznérzgx% eny o (1S R oy ASE AN IBARA EOSazole

4- t hoxv- phenyl) 4- (tetrahvdro#&yan 2 vl oxynet hvl
| e-§-carboxylic acid ethyl esger WO 2005/ 097786
5/ 00295@03373 H O PO NO , B-TsOH O Op i

O

O
“ <

1.) Ag{OCF3)2

-~z
OO
Q

0

LiAlHe ' %_\ MsCl, NEt3 -0
U‘ @*%“

-Bromomethvl—2-—(4-methoxv—phenvl)-oxazole-5~carboxvllc acid ethyl ester
Br.

, |
9
';"—_Z
‘ Of
o N
=
l a
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10 09
Hydr oxynet hyl - 2- (4- met hoxy- phenyl ) - oxazol e- 5- car boxy
WQ?OB:”% ethyl ester were dissolved in 85 m PCI/EP2005/002950

di chl oronet hane. 4.0 m 3, 4-di hydro-2H pyran and 1. 85
myg pyridinium p-tol uenesul fonate were added and the
reaction mxture stirred atf2oom 5 tenperature
overni ght. The sol vent was renoved in vacuo and the
residue purified by flash chronmatography on silica

Toa bosumg {eilitidm 6@2!345? - (h&ﬁé%%yqﬂaﬁwa@ﬁiéthﬂ-oxébo}e-s carboxylic

to obtain

acid eﬁB’J @&t%'ﬁ #@Qyﬂbi%ﬁﬂwom-meﬁwwwdrﬁa@ecmwmmw @enbgure of

592 02 FERE At HREAENH LB 5 i3 BB o reacton
mixture (WasTrdftixel], foREéeeimhbuas dird €odled 1@adtRit Mmiddure Was iltered over a

.. 0.,56),.. 12-(4-M .
celite pag ﬁBE!;ﬂf‘% ﬁ@ﬁgﬁrat removed ia Nague i pbtain 30yf 6,of asudg Hybromomethyl-
2 e i 838 0 i G o TR e
without furtherquurificatien mrith¢ abxbitepl ofuran 15 a sol ution of
C14H14END 34015), MSHE B1): 399 Lo oMYHEn ReGH b aontate-

heptane = qxga)zggez; 3)>-carboxylic acid ethyl ester in 120 m
: t et rahydrof'uran were added at OC. The ice bath was’

‘renoved and the reaction nm xture stirred at room
eactlorll mxture was

wer eg; added f ol I ovved by the addltlon"bf 300 m |
tert.-butyl,g Then a sol t| on of 20 10.92
{um Rydr oxi dg}.é"é,é%sﬁa wat er s added. Solid
es was filtered off thr | ug of :
filtrate was dried gver]l and then the

| vent 2005/ 097786 PCT/ EP 0XD50 074 was
~o emoved i N vacuo to obtainll <
. [ 2-(4- et hoxy- phenyl) 4- (tetorahydro pyran:2-
30790flbmdﬂ”'4?'ﬂ3l'¢ Morathab ;blmgll @ﬁa;.@bléfﬁ-bdrb ic acid ethyl
32 &?‘ y

ester we{;egill e;g? Hb‘g%(ingl%ryﬂvr%fs' gg)lde 9 95 d Silver tnﬂuoroacetate

‘were added and the mixture was stirred at room temperature overnight. 100 ml brine

were added and the mixture was stirred for one hour The reaction mixture was fittered

through a pad of celite, the solvent removed in vacuo and the resu!tmg residue

dissolved in 200 ml ethanol. The mixture was heéted to reflux for three hours. Then the
solvent was removed in vacuo and the residue dissolved in water and extracted five
times with ethyl acetate. The combined organic Iayers were dried over MgSQ4, the

- solvent removed in vacuo and the residue purified by flash chromatography on silica

gel (eluting with n-heptane:ethyl acetate = 5:1 => ethylacetate) to obtain 17.8 g 4-

- Hydroxymethyl-2-(4-methoxy-phenyl)-oxazole-5-carboxylic acid ethyl ester as a solid.

C14H15NO5 (277.28), MS(ESI): 278.1 (M+H+) Rf(ethyl acétate:n-heptane = 1: 2) =

_011)

2-(4-Methoxy-phenyl)-4-(tetrahydro-pyran-2-vioxymethyl}-oxazole-5-carboxylic acid

ethyl ester
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5 ChI or onet hvl - 2- (4- met hoxy- phenvi ) - 4- (t et rahydro-pyra
Z |oxymethvl) oxazole 90 0 | e02.0¢g
Wofﬂﬁ ‘Téfﬁ\%t hoxy- phenyl ) - 4- (t et r ahydr o- pyr an- 2- JCEEFRWE§)2950
| ) - oxazol -5-yl]-nethanol were dissolved in 30 n
di chi oronet hane and cooled in an ice bath. 0.88 m 10
triethylam ne were added, 2l | owed by the addition of
-0.49 m net hanesul fonyichloride. The ice bath was
renmoved and the resulting mxture stirred at room
tenpgrature over night. The reacj m xture was then
vvashéad wth water and brine, dri eé;;gger MySO4 and the

sol veyt renoved in vacuo to obt ai

rongt hyl - £-44- gRthoxy-

d -4 (tetr drg:?pyran 2-yl ox t hyl ) - oxazol e as

- Bid ~Ch was—tsed—wt hout 15 _furt her -
rificayion. CL7H20CI NO4 (337.83) N ESI): 338.2

(et hyl acet at e: n- hept arrep=1: 0.42). 20
Bui | di ng bl ock synt hesi s aC| ng to frocess K
ahydr o- pyr an- 2- yl oxvnet h

1° 2- (4- Met hoxv- phenvi ) - 5>¢t e

1000 <A OSSP g

were dissolvedirogs midlishlorimygthasel €(0 WPIAQH pg n and 1 85 mg
PCT/ EP2005/ 002950 75 0 O' O O Rh (OAc) 4

25 g of

o

pyridiniumg-gluenesulfonate wers agglegranctjrweactl@ guxty;[e stlrred at room

temperature overnight. The solvent was removed in vacuo and the residue purified by
flash chromatography on silica gel (efuting with n-heptane:ethyl acetate = 4:1 => 1:1)
to obtain 12.3 g 2-(4-Methoxy-phenyl)-4-(tetrahydro-pyran-2-yloxymethyl)-oxazole-5--

- carboxylic acid ethyl ester as an oil.

C19H23NO6 (361.40), MS(ESI): 362.2 (M+H"), 278.2 (M-THP+H+), Rf(ethyi acetate:n-
heptane = 1:1) = 0.56).

[2-(4-Methoxy-phenyl)-4-(tetrahyd ro-pyran-2-yloxymethvi)-oxazol-5-yll-methanol

° O
LIA.!H4 -
N'%’% Nt%—\
¢ o
o

To a cooled suspension of 2.73 g lithium aluminium hydride in 180 ml tetrahydrofuran
a solution of 12.3 g 2-(4-methoxy-phenyl)-4-(tetrahydro-pyran-2-yloxymethyl)-oxazole-
5-carboxylic acid ethyl esterin 120 ml tetrahydrofuran were added at 0°C. Theice
bath was removed and the reaction mixture stirred at room temperature for one hour.

’ The reaction mixture was cooled in an ice bath again and 100 ml ethyl acetate were

added followed by the addition of 300 ml methyl-fert.-butyl ether. Then a solution of -
10.92 g sodium hydroxide in 12.3 ml water was added. Solid precipitates was filtered
off throuph a plug of celite. The filirate was dried over MgS04 and then the solvent



10

15

20

PPh3, 12, NEt3 " NNBS'N OO 2 , p-TsOH O
wo%&(}Et,,hanol , reOux 0 o aNOO / \ 1 NO OPOa
PR p M5O, NEE3 OO NO ON\OO  PCI/EP2005/002950
2-(42-(4- Met honzoam' no3- butyric -buts is acid ethyl
t hest er benzoam no3- oxo-buts is acid etherester (O-OF O
NCH Rh2(OAc NO / "O-\ #HO/ HO NZO- .. 1A
solution of 12.1 g ethyl-2-di azo- 3- oxobut anoate2 in
100 m 1, 2-dichl oroet hane was added dropw se over 5
was remdvedrm\wm&) twobliahy 138 g[2qa-mbtHd enyl)-4- ro- -2-
thoxP/benzam de andgqlqOS g rri(chhun(Y) (taegigahgdeo pyran-2
yioxymEﬂaNl}TgxaiZﬁ odl-methanel sxa gplidl or oet hane. The m xture

ot TS0 B e A e 1

0.18). minutes, allowed to cool, evaporated in vacuo and
purifi ed by flash chromatography on silica gel to
obtain 11.3 g 2-(4-Met hoxy-benzoyl am no) - 3- oxo-

.) Ag 2 0
\

- 0.32).

5-ChIorommn429(tbmgnhexv+pheasﬁd-(teﬁahW%Mﬁ@%ﬂg{t@%&g@
28@[\/&%) , Rf(ethyl acetate:n-heptane = 1:
: 0

2.0 g [2-(4-Methoxy-phenyl)-4-(tetrahydro-pyran-2-yloxymethyl)-oxazol-5-yl}-methanol
were dissolved in 30 ml dichloromethane and cooled in an ice bath. 0.88 ml
tristhylamine were added, followed by the addition of 0.49 ml methanesulfonylchloride.
The ice bath was removed and the resuiting mixture stirred at room témperature over
night. The reaction mixture was then washed with water and brine, dried over MgS04
and the solvent removed in vacuo to obtain 2.5 g of 5-chloromethyl-2-(4-methoxy-
phenyl)—4—(tetrahydro«pyrah-2-yloxymethyl)—oxazole as an oil which was used without
further purification. | | _ |
C17H20CINO4 (337.81), MS(ESI): 338.2 (M+H"), Rf(ethyl acetate:n-heptane = 1:1) =
0.42).

Building block synthesis according to process K:

|2-(4-Metho>g£-ghenﬂ1—5—(tetrahydro-gyran«iz-ylomet v)-oxazol-4-vil-methanol and ‘

methanesulfonic acid 2—(4—methoxv-phenvl)—5—(tetra_rlvd ro-pvran—2—yloxymethvl)-oxazol¥

,4- yimethyl ester




2- (4- Met hoxy- phenyl ) - 5- net hyl - oxazol e- 4-car boxyl I C
yl ester 0 O- NO PPh3, 12, NEt3 \
WO?“%E/H?L"?%W :1 23.2 m Triethylanine and a sol u?FB’r’FPé‘?OD’““”’“
11.3 g 2- (4 met hoxy- benzoyl am no) - 3-oxo 10 butyric
acid ethyl ester in 200 nl _dichl oronet hane were added
sequentially to a stirred f$l ution of 20.5 g iodine
and 21.2 g triphenyl phosphin in 500 m dry
di chl oronmet hane. The reaction m xture was stin-ed at

room tenperature overnight. The sol vent was o)
evaporated in vacuogand theRé I.ting residue purified
2P a6
C

y flash chromatQgrsphy 04 gel tq

Ar\mst Roxy- p ) -5 flet hyt—exazel e- 4- dar bdxyl §
aC| d ethyl ~15~ester Hs pale yellow solod. 14H1%NO?7
N: (261.28), MS(ESI): 262.2 (MrH+), Rf(ethyl
acet at e: n-heptane = 2:1) 0.31). Br
5- Br onoret hyl - 2- (47 net hoxy- phenyl ) - oxazol e- 4- cayboxyl i
c acid ethyl es 11oBr O \O O O NBS NZ% 20

. T boi I i ng sol ut 6.
PPhR3, 12 % Xy pen\ ) - 59rret_h§ﬁ_ax3.zole 4-

acid eth in {00 m tetrachloro

added poPtiofiwise a nmixture of 1.51 go

2,2'-azobis(2-nethyl propionit(le) and 4.9 ¢ :

N- br onosucci ni mife.  The reaction mixture wa I uxed
° &

for three hoursQ, The cool ed reaction mnm xture&\wea
1)Ag(ocié3)itered over we pad and the sol vent{ renoved

2.) Ethandl,mefwacuo t o ol f Jer 8dES- br ononefhyl - 2- (4-

— nethoxy- phenyl axol e- 4- .acid ethyl ester,
whi ch cof @ extend WO 2005/ 09778€ o
PCT/ 08 02950 7 the di brom nated Jy o] A\ The
mat er i was used wi thout further puri it i i nA he

next step. CL4H14Br NO4 (340.18), MS(/
342.0 (M+H+), Rf(ethyl acetate:n-

LiAIH4 : 4 o
' MsCI, NE3 o N
97N - NN
e A 2
~o o

. 2-(4-Methoxy-benzoylamino)-3-oxo-butyric acid ethyl ester

) 0
o O
o O H Rh2(0OAc)4 @J\NIKO
S l :

Ny

A solution of 12.1 g ethyl-2—diazo—3_—oxobutanoate? in 100 ml 1,2-dichloroethane was
added dropwise over 5 hours to a boiling solution of 9.0 g 4-methoxybenzamide and
1.05 g rhodium(ll) acetate dimer in 200 mi dry 1,2-dichloroethane. The mixture was

% J.Chem.Soc., Perkin Trans. 1, 1998, 591-600.
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heptane = 2:1) = 0.27). 5
5- Hydr oxynet hyl - 2 (4- met hoxy- phenyl ) - oxazol e- 4- car box
WOHOE%%\-’(?% ethyl ester Br \J7 O O O 1.) Ag(OEEIYEr2965/002950
Et hanol, reflex O:X, O \ ~NI-N O\O/ \ 80¢g
5- Br omonet hyl - 2- (4- met hoxy&henyl) oxazol e- 4- car boxyl i
c acid ethyl ester were solved in 50 m dry
dimethyl formam de. 7.8 g Silver trifluoroacetate were
added and 10 the mixture was stirred at room
refluxed forpditymineteso allowe dHonal, @Gpdrated inevariceand gexified by flash

chvomelgRiahEOHAEY B b 103 9 Ly B SR 5 -

butyncﬁdﬂéﬁi?l e@,@foved |n vacuo and the resulting resi due
et hanol . The m xture was heated

C14H1END$ éﬂ?%%oi dV'S{EﬁQe2ﬁBGﬂr @M+ p R ethyb acotate: nveptane = 1:1) =
0.32) removed in vacuo and the residue dissolved in water
77 and extracted five times with 15 ethyl acetate. The
conbi ned organic |layers were dried over MgSOH4, the

2-(4-Me§&{ YSSHenyes ;ﬁ’é&ﬂgl%é(i‘&-&ﬁa%@g@ga%?& g@g %é{é d 'tﬁd by

ane: et hyI acetate = 2:% > g4 hyl acetate) to

al n 4.8 N
th 'fmf' E%- et ho &Myl )o oxazol e- 4- car boxyl i
a [ dD et hyl ester as~g d. Ci4H15N05 (277.28),

MS(ESI)| 278.1 (MtH ), Rf(et hyl acet ate: r%ept ane =

23.2 mi Jree%\vam Ayl g)ﬁwéip(fé ﬁﬂf i%ﬂér@{;ﬁ{‘eyfﬁqaﬁeesiqyl@miaek§rox0-

butyric dc‘i‘d éﬂiyﬂ?s% ‘ﬂgggg/?ﬁolgtglggférg thQ %gé?rgp%c;%'kéﬁ@entlaw to a stirred
solution of 20.5 giodine and 21.2 g tnphenylphosphln in 500 mi dry dichloromethane.
The reaction mixture was stirred at room temperature overnight. The solvent was
evaporated in vacuo and the resulting residue purified by flash chromatography on
silica gel to obtain 6.0 g 2-(4-methoxy-phenyl}-5-methyl-oxazole-4-carboxylic acid ethyt
ester as pale yellow solid.

C14H15NOA4 (261 28) MS(ESI): 262 2 (M+H™), Rf(ethyl acetate n—heptane 2:1)=

0.31).

5-Bromomethyl-2-(4-methoxy-phenyl)-oxazole-4-carboxylic acid ethyl ester

Br.
— . NBS oy
N 0 _ N O
o < N <

To a boiling solution of 6.0 g 2<4-methoxy-phenyl)-5-methyl-oxazole-4-carboxylic acid
ethyl ester in 100 ml tetrachloro-methane were added portionwise a mixture of 1.51 g

2,2"-azobis(2-methylpropionitrile) and 4.9 g N-bromosuccinimde. The reaction mixture
was refluxed for three hours. The cooled reaction mixture was filtered over a celite pad

“ and the solvent removed in vacuo fo obtain 10.6 g of crude 5-bromomethyl-2-(4-

methoxy-phenyl)-oxazole-4-carboxylic acid ethyl ester, which confains to some extend
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78 4.8 ¢
ymet hyl - 2- (4- met hoxy- phenyl ) - oxazol e- 4-
wo P%Mgggg ethyl ester were dissolved in 75 nycnmPﬂmwozam
di chl oronethane. 1.9 m 3, 4-di hydro-2H pyran and 870
mg pyridiniump-tol uenesul fonate were added and the
reaction mxture stirred afroom t enper ature over
ni ght. The solvent was renoved in vacuo and the
residue purified by 5 flash chromatography on silica
the dlbrgxmna(teti uypneduet.t Fhenrtaterial vea s tised witledwttfariReB parification in the
1) to obtain 5.3 g
neﬁxﬁeg (4- met hoxy- phenyl ) - 5- (t et rahydr o- pyran- 2-yl oxynet hyl

£0. ) -

C14H10)BrN@4583 ;&%)( Msgﬂsﬁg?gdzﬁ fd Hg:);g@%m }ﬁf@ﬁ%&%
hePtanﬁ(i&ﬁ)ﬁ/Qt??dxy phenvi ) - S- (tetrahydro- pyran- 2- vl oxynet hy

| )-oxazol -4 vl) nmethanol POop LIAIHKA 0 OO \ N\

\ O 1 O14, G 5.3 ¢
5-HydroRyfirbthatzOK neBROMM O erif-b 245 GRYAUCAHRRE R i el BRidY |

) - oxazol e-4-carboxyltc acird ethyl ester were

di lved in 100 m tetrahydrf)‘furan and cooled in an

ice path, 15 21.8 ml of a oneynolar solution of

al u;ﬂﬁﬁ'ﬁﬁﬁzp dride in_tfetrghydrofuran were

e co at h was e d and the reaction
i xt ur stlrred at roo atwre for thirty
o m nutes.® The reacti on re was\ cooled in an ice

bath again and sequeﬁtl ally added 6 m water, 12 m
8.0g 5-Bﬁ%bhﬁth3ﬂi2d(41|$|eEﬁonﬂ§nyl)%kﬁfol694%rb iErR5 byl @3fer were

roomterrperature reaction mxXture was

our
dlssolved| mt@ @tﬂ Bl dimethyliamamide. Ze& ptSilvendrifiecioadetate hvegemdded and

the mixtitfeWabStirbi%t) b&)%rt%fn%e“’ﬁtﬂr TP v WO st Bl \WSre added and ~

 the mixture was stirred for two hours. The reaction mixture was filtered through a pad

of celite, the solvent removed in vacuo and the resulting residue dissolved in 200 ml
ethanol. The mixture was heated to reflux for three hou‘rs Then the solvent was
removed in vacuo and the residue dissolved in water and extracted ﬁve times with
ethyl acetate. The combined organic layers were dried over MgS04, the solvent
removed in vacuo and the residue purified by flash chromatography on silica ge!
(eluting with n-heptane:ethyl acetate = 2:3 => ethylacetate) to obtain 4.8 g 5- _
hydroxymethyl-2-(4-methoxy-phenyl)-oxazole-4-carboxylic acid e’th'yi  ester as a solid.
C14H15NO5 (277.28), MS(ESI): 278.1 (M+H*), Ri(ethyl acetate:n-heptane = 1:2) =
0.09).

- 2- (4~Methoxy—phenyl)-s-(tetrahydro-pyran-2-yloxymethyl)ooxazole»4-carboxyhc acid

ethyl ester
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sol vent was renoved in vacuo and the residue purified
X flash chromatography on silica gel (eluting with
WO Hhe: et hyl acetate = 6:4 => 9:1 => et hy| PGR/ER20F002950

) to obtain 3.0 g

[ 2- (4- Met hoxy- phenyl ) -5-(tetrahydro-pyran-2-yl oxynet hy

| )-oxazol -4-yl ] -nethanol . 78 7H21 NO5 (319. 36),

MS(ESI): 320.2 (MtH+). 25 Met hanesul fonic acid

2- (4- met hoxy- phenyl ) - 5- (t et r ahydr o- pyr an- 2- yl oxynet hyl
48¢g S)Hydraxwhetlﬂﬂ-ﬂ@mabﬂ)dxy%ﬂ‘tawl)\@(&Eﬂél@%ﬂﬁﬁwic acid ethyl ester

P200%5/ 002950
were drssg{vggzl % mi chloromethane 19 ml 3 4—d|hydro-2H~p(yran and 870 mg

oo RS SR o oo

tempergiuralovepniginkt Tensolaet was radoved dm vacaokaidthelredfdué purified by
followed by the addition

h
flash ciphistGGrabhy s Sistad CEApGwito priREmatethilacetate = 31 => 1:1)
S e o

carboxylicaaid ethydrester.e for an addi t'i onal hour The reaction

c1oHz 0" @Eémﬁﬁsiéﬁrﬁ""%@é&v&fﬂrﬁ%@ WhrbEAE o' obt i n

0, 55 nmg of nethanesul fonic acid 2-(4-nmethoxy 10
] h

-oxazol - 4-
d-yll-methanol

fur tteN purification. C18H23NOTS (397.45) . NB(ESI )
39842 (IMrHH) | V\O2005/09778@/EP2005/002950 80

Exa el o
- 3-f2-Fl uoro-4-1 4-net hyl - 2- (47trifl uoronet hvl - phenyl

zoI& 5- yliwet hoxvl - ph [}-4H
lox¥adi az~ol | | e-5-0one /
97N
o)
\ o
~o

53¢ 2—(4-Methoxy-phenyl)-s-(tetrahydro—pyfan-z-yloxymethyl)-oxazole-4—carboxyli'c;
acid ethyl gster were dissolved in 100 mi tetrahydrofuran and cooled in an ice bath.

21.8 mi of a one molar solution of lithium afurninium hydride in tefrahydmmran were
added. The cooling bath was removed and the reaction mixture stirred at room

temperature for thirty minutes. The reaction mixture was cooled in an ice bath agaih
“and sequentially added 6 mt water, 12 ml 15% NaOH and 18 ml water. After being

stirred for one hour at room temperature the reaction mixture was filtered over a pad of |
celite and washed with ethyl acetate. The filtrate was dried over MgS04 and the
solvent was removed in vacuo and the residue purified by flash chromatography on

 silica gel {eluting with n-heptane:ethyl acetate = 6:4 => 9:1 => ethyl acetate ) fo obtain

7 3.0g [2-(4—Methoxy—phenyl)-s-(tetrahydro-pyr’an-z-yloxyme'thyl)-oxazol-4-yl]-methano_l.

25

C17H21NOS (319.36), MS(ESI): 320.2 (M+H™).

Methanesuifomc acid 2—(4-methoxv—phenvl)~5 (tetrahvdro-pvran-z-v!oxvmethvl)—oxazol~

4- vimethyl ester
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N )N P BH3THF N' MsCl, NEt3 +\\ t{ QCN S Y~(O S o I\
Wogaﬂbmms FI/ HFHF F F Cs2003, DVF N F S"gﬁlﬁﬁ?""“‘”%"

Et3 1\ /\ N\HF H-0H FF ~ ~p N 1Pheny|
Pyridine O DBU, MeCN MCNF 1| / 2. FI1 SO/ \ F F
Example | 5

f4-l\/bthy|-2-(4-trif|uororre?ﬁyl-phenyl)-thiazole-5-v|I-
methanol NOBH3 THEN \ SYO\ SO I/ HFH FF

F 10.0 g of
4- Met hyl/-25(4-trifluoromnethyl -phenyl)-thiazol e-5-carbo
4i ¢ aci re dissolved in 50 m tetrahydrofuran

under ag atnosphere of argon. 69.7 m. of boran-
tetrahy ro%wan conplex (1 nolar solution in
te_r?‘/}gfgf?o Eyran) was added and the 10 mixture refluxed
“phree hours. Water was added to the cool ed
eaction mxture and the solvent renoved in vacuo.

o The residue was extracted five tines with 50 ni

! portions of ethyl acetate. The conbined extracts were
- dried over MgSO4. The solvent was renpved in vacuo to

0,449 f&%‘%ﬂﬂbpwpbﬂﬂ){')—5f(tﬁi§fﬁfwﬁé¢-ﬁyralb2ﬁd'@ﬁwneth%)zoxw-yl]—

. methanol were dissolved in 30 ml dichloromethane and cooled in an ice bath. 0.29 ml , |
triethylamine were added, followed by the addition of 0.13 mi methanesulfonylchlonde. |

The reaction mixture was stirred at 0°C for one hour then the ice bath was removed
and the resulting mixture stirred at room temperature for an additiona! hour. The
reaction mixture was then washed with water and brine, dried over MgS0O4 and the
solvent removed in vacuo to obtain 0,55 mg of methanesulfonic acid 2-(4-methoxy-
phenyl)—5~(tetrahyd ro-pyran-2-yloxymethyl)-oxazol-4- yimethy! ester as an oil which
was used without further purification.

C18H23NOTS (397.45), MS(ESI): 398.2 (M+H").



yl ] rret hanol as a yellow solid. 15 C12H10F3NCS
é 28) MS(ESI): 274.2 (MtH), Rf = 0.21 (n-heptane:
wo ?‘WP Bbetate 2:1). WD 2005/ 097786 PCT/ EP200BIER298H002950

5 ChIoronethyl-4-nethy|-2-(4-trif|uoronethvl-phenyl)-t
hi azole N MsCl, ; lc:;:iii0..Thk.u FiHFF 3.0 g of
[4-Methyl -2-(4-trifluoronethyl-phenyl}thiazol e-5-yqg-ne
t hanol were dissolved in 50 m dichloronethane, 3.0
Examplel of triethyl am ne were added fol l owed by the

{1 ,2,4]0)@%2]@0&1-68)ne100 n1 d| chI oronet hane wer e added and the
mxture washed wi th saturated sodi um hydrogen

carg at% sol ution, watér and brine. The rganic
| ay@r &ﬁqgﬁFover . M eEB Ol ven ’ég% re CN
u® tooobt ain f rude s’ Y
F Chl or onet hyle: -2- (-t met hy| -phenyl)thif.
azole as a bre 10 oi | . Cl2Hgg (291.72), csecos,ome

MS(ESI): 292.2 (N%FH) F
2-Fluoro-4-f4-methyl-2-(4-trifluoromnethvl - phenyl) thia
zol e- 54/vyl met hoxy] - benzonitri le H O CH\ I
5 F F F Cs2C03, DNF F 15 560 ny of N

7 4-Jret hyl 5254844 1 f1 uorong

s a|ssolved di nmet
,1.2 g of ceS|u':carbonate and 395 1y
F Fl uor o- 4- hydr oxybenzonitrile was added and the m xt.ure
was stirred at room tenperature for three hours. Then
50 m of methyl-tert-butylether was added , the
m xture washed with brine arfidried overiMgS§O4. The
sol vent was renoved in S Th es *ﬁ?ng crude

‘ﬁﬂﬁ?ﬁ%ﬁmﬁdWWW?ed b versed’ 2bC to obtain
153é%

F
[

N'—OH

Example 1

5 [4~Me§1vi-2~(4-ﬁﬂuoromethvl-nhenv!)-thiaz‘ole-ﬁ-vl]~methanol

O BH3‘THF
F«wijL

10.0 g of 4-Methyl-2-(4—triﬂuoromethyl-phenyl)%iazole——&carbm&yli_& acid were

dissolved in 50 ml tetrah ydrofuran under an atmosphere of argon. 69.7 ml of boran-
tetrahydrofuran complex (1 molar solution in tetrahydrofuran) was added and the

10 mixture refluxed for three hours. Water was added to the cooled reaction rmixiure and
the solvent removed in vacuo: The residue was extracted five times with 50 m! portions

, of ethyl acetate. The cornbined exiracts were dried over MgSO4. The solvent Was

removed in vacuo fo obtain 9.3 g of [4'-Methyl-2-(4—tn‘ﬂuoromethyl-phenyl)—thiaiole-&
ylj-methanol as a yellow solid. | |

15 C12H10F3NOS (273 28), MS(ES!) 274.2 (M+H"), Rf 0.21 (n-heptane ethyl acetate
=2: 1) '
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2-Fluoro-4-[4-nethyl -2-(4-trfluoromethyl -phenyl)-thiaz
| met hoxy] - benzonitrile as anorphous
wo 3?%’%7?7?6?/sate Cl6H12F4N20S (392.38), MB(ESI) FCEEF2405/002950
( MrHH) .
2- Fl uor o- I\I-hvdroxv-4-f4-rret hyl - 2- (4-trifl uoronet hvl - ph
enyl ) -thi azol e- 5-yl net hoxy?:I benzam di ne WO
2005/ 097786 PCT/ EP2005/002950 82 F i | O N NH?-OH,
NEt3 NH / F/ NOH FFF F p 153 ng of
5-Chlopnetdriemetiv- Mtﬁluoﬂemeth\ﬂ-lnhlenﬁh{blmathlel -phenyl) -thi a
zol e-5-yl met hoxy] - benzonitrile were dissolved in a
m xture of 1 ni tew ydrofuran and 2 m/ nethanol. 5
265 ng hydroxyl ami iy r EFUNGS de wa ded. foll owed
gV ' ] The reaction
m xture wag_ s QC for t y hours?” The
wel [ the resulting
resi due pourfed into water an eExtracted five tinmes

3.0 g of el B A B el gt b meianal averB dissolved in

50 ml di&ﬂbr@#@ﬂiﬁrﬁi 30 ) o‘fﬁ?étﬁyla%:ﬁ@%r@ a%ﬁ@d@ll&keab?tHQ ﬁdmon of
1.36. mlmfmethau@stﬂfomldmﬂm Tne(reacum huxiuwmdsydtirmubalyrbbm hi

AP MR S
washed3wili? satuvsted-sbdiin 'I'i‘}i'll‘k)ﬁ:,?1 r?—cérﬂmhé’té éMQfl&WQﬁ@r 208, The

hi azol e- 5-yl nmet hox
organic jayey wasoitrier ave Mg érhe so!vgumvas BiBopvéd E\vacumtoeobtain 3.3

g of cru@% %'-éﬁ‘l%rorﬁ)etr@l—dl-l%eﬁ%%HZE@gtNﬂuoromé\{hyI«EﬁeHﬁ&ﬁ]lazdlle as & brown

oil. 2- Fl uor o- N- hydr oxy-4-[ 4- et hyl - 2- (4-t (f| uor onet hyl - phe
niél &‘at hi azol e-5- 20 yl nmet hoxi:l]P benzam di ne were

C12H9GIF NS (284 - 12, MSES): 2922 tMetikhne. 35 pl pyridi ne and
53 pl phenyi chl orof ormate were added and the m xture
stirred at roomtenperature for

:_2-Fluoro-4~f4-methvl-2-(4-triﬂuoromethvl-phenvl )—thiazole-5-\dmethoxv]-benzonitrile

Cs2C03, DMF

. 560 mg of 5-Ch!oromethyl-4~methyl-2-(4-tnﬂuoromethyl-phenyl)-thiazole were
" dissolved in 10 ml dimethylformamide. 1.2 g of cesium carbonate and 395 mg 2-

Fluor0-4-hydroxybenzonitrile was added and the mixture was stirred at room
temperature for three hours. Then 50 ml of methyl-tert-butylether was added , the
mixture washed with brine and dried over MgS04. The solvent was removed in vacuo.
The resulting crude material was purified by reversed phase HPLC to obtain 153 mg of
2-Fluoro-4-[4-methyl—2—(4—tnﬂuoromethyl~phenyl)—th|azole-5-ylmethoxy]~ benzonitrile as
arorphous lyophilisate. ‘

C19H12F4N20S (392. 38) MS(ES!): 393.1 (M+H").

2-FIuoro—N-hvdroxv—4 [4-methvl-2-(4—tnﬂuoromethvl—phenvl)—thlazole-S-vlmethoxv]-

benzamidine



thirty mnutes. The m xture was diluted by the
addition of 20 m ethyl acetate, washed wth brine
WO By Ur#%ed over MySO4. The sol vent was evapor RCEER5/002950
vacuo. The resulting residue was dissolved in 2 m
acetoniitrile and 105 pi
1, 8- Di azabi cycl o[ 5. 4. 0] un@&c-7 25 ene was added. The
m xture was stirred at roomtenperature for 10
m nutes. The mxture was evaporated in vacuo and the

resul t/ing crude material was purified by
BIW97786 PCT/ EP2005/ 002950 83 revers 2 hase HPLC

C ¥ NH
E @ 2- Fl uor [ 4- net hy H2 A fl uo bt hy| O‘Q_{H)H
F phenyl ) -t hi azel e- 5-yl met hoxy] - phe ~H

F[1, 2, 4] oxadi azol e-5-one as an annrwhous Iyophlllsate
C20H13F4N8038 (451.40), MS(ESI): 452.1 (MtHH). 5
Exanpl e 2

153 B2-Hudré- ethyk-244 4Aflkoiam hepiyBah -
mgo rn(gt H%?“hy hgnz{?-%drﬁ éﬂ‘tl oxadi azorég%&g?gmﬁ%m

benzomtn}qe merepd;squvyed in aJmpgure ofzddel gﬁtfﬁjmq;ofmgnm]%ml methanol.
5 265mg h@ﬁ?&&lﬁgﬂﬂg l'ﬁdFSi%ﬂl? ]sl%gg%g[é?lhwed by the addition of 0.5 ml

triethylamfriee The) rebiblion ahivture Wa‘lﬁtﬁné&l]atrﬂﬁ?ﬂ)/fdr ‘tenty hours. The solvents
4] oxadi azgl e- 5- one was obtai ned from
were remévé|

ovasue #yd the FRsuiing residuemaured iniewatar andextracted five
times wrthhétﬁé%Jc%@Qg'g ﬁg (’%ﬁitﬁ#?& L)Yg%a@ﬁ@% ag%re(\%%hﬁ%fvrth'\%me. dried

over MgSOHBSNd thsdolBeiivival evap Emmol ia vhctd to obtain 138 mg of 2-Fluoro-

10 N-hydroxy A BeByboy e ﬁg% m&vyi ezl B methoRyl b%n%amudme

" as crude hatetigf 10xadi azol e- 5- one @) / 0
C19H15F4N302S (425.41), MS(ESI): 426.1 (M+H").

- 3-{2-Fluoro-4-J4-methyl-2-(4-triflucromethyl-phenyl)-thiazole-5-yimethoxyl-phenyl}-4H-
15 1,2 4AJoxadiazole-5-one '

o

. N ‘
“g\\' NH
s" % \(
F N-OH  1.Phenylchioroformate, Pyrdine N0
F 2. DB, MeCN N
F ' .

Example 1

138 mg of 2-Fluoro-N-hyd roky—4—[4-methy[——2—‘(4~triﬂuoromethyl-phenyl)-thiazole-s-
20  ylmethoxy]- benzamidine were dissolved in 2 ml dichloromethane. 35 pl pyridine and
{53 ui phenylchloroformate were added and the mixture stirred at room temperature for
: thirty minutes. The mixture was diluted by the addition of 20 ml ethyl acetate, washed

with brine and dried over MgS04. The solvent was evaporated in vacuo. The resulting

residue was dissolved in 2 ml acetonitrile and 105 pl 1,8-Diazabicyclo[5.4.0Jundec-7-
25 ene was 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
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N-OFp F V According to the nethod described in
%)P?Jl s 1 3-{3-Methoxy-4-[4-nmethyl-2-(4 25

t uor onet hyl - phenyl ) - t hi azol e- 5- yl et hoxy [PGIHRH5/002950
4 H [1,2, 4] oxadi azol e-5-one was obtained from

5- Chl or omet hyl - 4- et hyl -28 4-trifluoronethyl-phenyl)-t

hi azol e and commerci ally-avail abl e

4- Hydr oxy- 3- net hoxy- benzonitrile. WO 2005/0 9 7 786

QST/ EP 0(3/ O%E, 50 84 C21 H16F3N304S (463. 44),
reversed Eg,l-flgl_ QIWMQ 3 hlsire-4[45-methyl-2- (4—tr|ﬂuoromethyl-
phenyl)- tlﬁagélg%gﬁx%ngl %Qﬁ; .%,ﬂ{)_rét%@%%?&n%wﬁ% A ngmorphous

lyophilisaiz.4] oxadi azol e-5-one NN F I \ FNO F According to

C20H13FgNBOEG 851 453 BiEL ! Fs 51 MR

trifluoronethyl-phenyl)-thiazol e-5-yl net hoxy] - phenyl )
4H [1, 2, 4] oxadi azol e-5-one was obtai ned from
5- Chl oronet hyl 4- net hyl - 2- (4-trifluoromethyl - phenyl)-th
Example azole and commercially avail able
- Chl oro 4- hydroxy benzom trile. C20HI 3d F3N3038

{1 24]0Xﬂ¢ﬁgi§'l5'ﬁlﬁf anyI | - phenyl } 4H— 11 2 4] oxadl azol e- 5- one

Fs SNYO F 20 According to the netjiod described in
Exanple | 3-{4-[4-Methyl -2-(4-tth£LQoronet hyl -~

o
O

According fo the method described in Example 1 3-{4—[4-Methyi-2—(4-triﬂuoromeﬂ1yl~
phenyl)-thiazole-s-ylmethoxy]—phenylHH- [1,2 AJoxadizxzole-5-one was obtained from
5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phenyl)-thiazole and commércia!ly

- available 4-Hydroxy-benzonitrile .

C20H14F3N303S (433.41), MS (ESI): 434.3 (M+H").

Example 3
3-{3-Meth0xy-4—[4-methVl-2—(4-trlﬂuoromethvl-Dhenvl)-thlazole-S—vlmethoxv1-Dhenvl}-
4H- [1.2 4loxadiazole-5-one

“i'\ﬁ—\ v
S
O OCr
F N -0
F Q _

According to the method described in Example 1 3-{3-Methoxy-4-[4-methyl-2-(4-
trifluoromethyl-phenyl)-thiazole-5-yimethoxy]-phenyi}-4 H- [1 ,2,4]o$cadiazole'-54one Was :
obtained from 5—Chl'oromethyi~4—methy!-2-,(4~triﬂuoromethyl-phenyl)-thi_azole and |
oommercialiy available 4-Hydroxy-3-methoxy-benzonitrile.
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phenyl) -t hi azol e-5-yl met hyl sul f anyl ] - phenyl } - 41
[1, 2, 4] oxadi azol e-5-one was obtained from
WOBKEAI9FI86 et hyl - 4- met hyl - 2- (4-tri f| uor onet hyl - MEEED2005/02950

hi azol e and comercially avail able

4- Mer capt o- benzonitrile. 25 C20HL4F3N302S2 (449. 48),

MS(ESI): 450.2 (M-H+). WO8A005/ 097786

PCT/ EP2005/ 002950 85 Exanple 6

3-f4-f4-Butyl -2-(4-t(fluoronethyl -uhenyl)-thiazol e-5-v
C21H16F3RBO2S/(463:44) MSIESIE6n 2 *

El, 2. 4loxad|4z;‘tz)queS(S o’rﬁe NO Uﬁl-H‘C_)l )Cl N FF 5 According

to the method described in Exanple 1°

3-{4-[4-Butyl -2-(4-trifluoronethyl-

phenyl ) -t hi azol e- 5-yl net hoxyj - 2- chl or o- phenyl } - 4H
Example[tll 2, 4] oxadi azol e-5-one was obtained from

Bu )/I - 5-chl ororret hyI 2-(4-trrfluoronethyl-phenyl)4hi
3- {2-Chlcg{'m. methvicrfdriit ethd-phesn )pthlazole~5-vlmethoxv]—nhenv!}-4H-
_ hydroxy benzom trile. 10 C23H19CI F3N303S
1.2 Aloxag b 41(53) SH)S(MH#) Exanpl e 7
4-f 4- Butyl 2- (4 pent af | uor osul f anvl - phenyl ) -t hi azol
ud4H

3-{
e- 5-yl net hoxvl chl orp? enyI }.
f1.2, 410xadi azol;@mﬁ ‘E.L(oON FS F'F

According to the method described in Example 1 . 3-{2-Chloro~4-[4-methyl-2-(4- |
trifluoromethyl-phenyl)-thiazole-5-yimethoxyl-phenyl}-4H- [1,2 ,4Joxadiazole-5-one was
obtained from 5-Chloromethyl-4-methyl-2-(4-trifluoromethyl-phienyl)-thiazole and |
commercially available 2-Chloro-4-hydroxy-benzonitrile. |
C20H13CIF3N303S (467.86), MS(ESI): 468.2 (M+H™).

Example 5
3-{444—Me1_hvl—2—( 4-trifluoromethyl-phenvl)-thiazole-5-vimethyl sulfanylj-phenyil-4H-

- 1,2 4loxadiazole-5-one

According to the method described in 'Example 1 3-{4J4-Methyi-2-(4-trifluoromethyl-

. phenyl)-thiazole-5-yimethylsulfanyl]-phenyl}-4H- [1,2,4joxadia zole-5-one was obtained

from 5- Chloromethyl~4-methyl-2-(4-tnﬂuoromethyl phenyi)-thlazole and commercua!ly

available 4-Mercapto-benzonitrile. ©
C20H14F3N302S2 (449.48), MS(ESI): 450.2 (M+H").




10

F According to the nethod described in Exanple 1

Butyl -2-(4 o
““)%Eﬁfgﬁﬁﬁorosulfanyl-phenyl)-thiazoIe-5-yInetﬁg%g?ny@ﬁw°°
| or o- phenyl }-4H 20 [1, 2, 4] oxadi azol e-5-one was
obt ai ned from 4-Butyl or onet hyl - 2- (4-
pent af | uor osul f anyl -phen@ )-thiazole and commercially
avai | abl e 2- Chl or o-4- hydroxy benzonitrile.
2H19Cl F5N303S2 (567.4), MS(ESI): 568.1 (MrH+) 25 WD
Example 5005/ 097786 PCT/ EP2005/ 002950 86 Exanpl e 8

3-{4-4- B&tvi 3= @iiSrof R ASH A B bRBA SR 4H-

|1,2,4|0x§d1§20!él-5&w| azol e- 5- one H 1\ SONYO FFFFGNDO
5 According to the net hod descrlped in Exanple 1

3-{2-Chl oro-4-[ 4-net hyl - 2-( pe | uor osul f anyl
- phenyl) -t hi azol e-5-yl ng nyl)-4H
was

[1, 2, 4] oxadi azol e- 5- ongy t &i ned from
5- Chi or omet hyl - M2 (4 pent af [ uor osul f anyl
- phenyl ) - thi azoIF d conmercially avail abl e

2- Chl or 0- 4- hydr ox®/- benzoni trile. 10 C19H13Cl FS5N303S2
(525 91), MS(ESI): 526.0 (MtH+). Exanple 9 :
3-(4-{2-(4-Butyl -2- (4trf|uororrethv| phenyl) - thlazol 5

Accordlng 0 the?fli‘nggﬁggl)cge;égfibbﬂ Vﬂ%ﬁﬁbiéll 434418 Butyl-2-(4-trifluoronnethyl-

phenyl)-tluaaolﬁzﬁ ﬂmegtho&c]@chlorwphenmﬂdﬁ)[n M}ﬂxgd)azote-ﬁanie\&faé

obtained ﬁgﬁ{s&?&él#éﬁw@ﬁ%{lypaﬁ%}@%%n%thy} phenﬁf Jt_llueuzole and

commercially available 2-Chloro-4-hydroxy-benzonitrile.
C23H19CIF3N303S (509.94), MS(ESI): 510.3 (M+H")

| Example 7

3-{4- [4-Butv!—2~(4—pentaﬂuorosulfanvl—phenvl}-th1azo|e-5-vlmethoxv]—2-chloro—phenvl}~
4H- 1, 2 Aloxadiazole-5-one

15

20

25

According to the method described in Example 1 3-{4-[4-Butyl-2-(4-
pentaﬂuorosulfanyl-phehyl)-thiazo!e-SeyImeth0xy]-2-chloro-phenyl}-4H-
[1,2,4Joxadiazole-5-one was obtained from 4-Butyl-5-chloromethyl-2-(4-

“ pentafluorosulfanyl -phenyl)-thiazole and commerma!ly available 2-Chloro-4—hydroxy—
- benzonitrile, ST s
C22H19CIF5N303S2 (567 4), MS(ESI) 568.1 (M-I-H“)
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F 20 To an iced cool ed solution of 1.1 g
2-[4-Butyl -2-(4-trifluoronethyl-phenyl -thiazol-5-yl]-
WO 20p/8H3$¢ di ssol ved in 50 ml dichl or onet hane méigﬂﬁaﬁéﬂmzmﬂ

0.56. g comercially avail able

2- Chl or o- 4- hydr oxybenzonitrile and 0.95 ¢

tri phenyl phosphine. To thi86 sol uti on was added

dropwi se 0.57 nml Di et hyl azodi car boxyl ate. The cooling

bath was rerrnmoved and reaction mxture stirred at
Examples®om tenperature for six hours. The solvent was

removed in 25 vacuo and the reS|due purlfled by

3-{2-Chlow-44ft-mathyimx Ataflug ite enprRiazoleravimethoxyl-
Gl bz ) - th| azol - 5-yl ] -ethoxy)-2-chl oro-
henyii-4f}] {128l isate, WD 2005/097786
PCT/ EP2005/ 002950 87 FSNQOS (464.94),
MB(ESI ) : 465.2 (M+H).
3-(4-f2-14- Butyl- A g I H,phenyl-thlazol 5-
yl I - et hoxv} - 2- cﬁlﬂiﬂ phenyl

(1, 2, 4loxad|azerF5 one F F S 1 Cf\ NfO FNa 5
According to the net hod described in Exanple 1
3 (4 {2 [4-Butyl-2-(4-trifluoronethyl -

) -t hi azol - 5-yl ] -et hoxy}-2-chl oro-phenyl)
AccordinBito Henstbes ASsriBR bS] 2B roh A mbthyh2—(4-

potatuy ] ISR B0 05 one

was obtalstBirem)5-CHkrbBiethylsRmahy e pen@ﬂaﬁﬁi@!ﬁhﬁyl -phenyl)—thlazole
4f 4- Butﬁﬁiz (4- trlfluoronethyl phenyl)-th
and oommsz'@a Uysayai VEX¥RENEPN ﬂﬂlﬁ- 15

019H13®ﬁ@§ﬁ%%€t%ﬁﬁﬁf%§%%ﬂﬁ 0O } HI\\ S/

Example 9
-(4-{2-[4-8utvl—2-(4—tnﬂuoromethvl-nhenvl)—th;azoI-5-v|!-ethoxv}-2—chloro—phenleH-.
{1.2.4]Joxadiazol-5-one o

4-{2—{4»-8utvl-2—(4—triﬂuoromethvl—bhehvl)-Lhiazol-5—vll-et_hdxv}-g—chloro- ben=onitrile

.6*1 H O
/\@/L ’ * ‘Q-\\\ F )
£ : N . :
F . @ F
F -

- To an iced cooled solution of 1.1 g 2-[4-Butyl-2-(4-triflucromethyl-phenyl)-th iazol-5-yi}- :

ethanol dissolved in 50 ml dichloromethane were added 0.56 g commerciall 'y available

' 2—Chloro-4-hydroxybenzon|tnle and 0.95¢g tnphenylphosphine To this solution was -
‘added dropwise 0.57 ml Diethylazodicarboxylate. T he cooling bath was remeoved and

reaction mixture stired at room temperature for six hours. The solvent was removed in -

‘vacuo and the residue purified by RP-HPLC to provide 400 mg 4-{2-{4-Butyk-2-(4-

frifluoromethyl-phenyl)-thiazol-5-yi}-ethoxy}-2-chloro- benzonitrile as lyophilisate.



FFH gFa FFNaBH4 ~}..~ N 0-H Msg, NEt3 O
SI\VFF FCLFqgq i ~i i <\, NHN(
'wog'ﬁsm‘\’%sﬁ NH2AH, NEt3 5 O 1\ H MOCN F | BEWE»@’% 0p2950
F N 1.Phenfonnate, Pyridine 2. DBU, I\/b(]\l McCN K/
N F F Exanple 10 C NOX-%‘Z
4-f4-Butyl -2-(4-trifluororethyl - phenyl | -thiazol -5-yl ne
thoxyl 2 chI oro- benzal dehyde -\ O Cs2C3. DM N\ O
FA FF532g¢g
023H20QU:§1N%@S§4§11H967M§(E§D éﬁﬁiﬁMTHT)uororret hyl - phenyl ) -t h
iazole and 1.5 g 2-Chl oro-4- hydroxybenzal dehyde were
di ssolved in 150 m di net hyl formam de. 4. 79
3-(442—[4b%it\tl*ﬁ}6\¢-b'ﬁlmatmnmlvbthdﬂ@-ti@ia.dolt-ﬂwfeft@%ﬁ ) t@cﬁl’%ﬂﬁnﬂ )-4H-
stirr at roomtenperature for four hours. e
1.2.4]ox - xture was then dil uted by addi ng 300 m
et hyl acetate and

N

~ According to the method described in Example 1 3-{4-{2-[4-Butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yl]-ethoxy}-2-chloro-phenyl)-4H- [1,2,4]Joxadiazol-5-0ne was obtained
from 4-{2-{4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yl}-ethoxy}-2-chloro-
benzonitrile. |

- 10 C24H21CIF3N303S (523.97), MS(ESI): 524.3 (M+H").

Example 10 .
3—{4—[4-Butvl—2 (4-triflugromethyi-phenyl)-thiazol- 5—vlmethoxv]-2-ch!0ro-benzvl}-4H-

15  [1,2.4Joxadiazol-5-one




1_0

N\ ,
L : D 52003, DMF
- S o t H-
F H
ci
F

5 32¢g 4—~Buty[-5-chlorométhyl-2~(4—tﬁﬂuoromethyl—phenyl)—thiazo!e and 1.5 g 2-Chloro-4-

washed three tines with 50 ml water, saturated NaHCC3
sol ution and brine. The 10 organic Iayer was dried
WO HPe09T8E04 and the sol vent renpved in vacuo PEIERNVUA®2950
3.0
4-[4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-ylne
t hoxy] - 2-chl oro- benzal del®gde as oil. WD 2005/ 097786
PCT/ EP2005/ 002950 89 C22H19CI F3NO2S (453.91),
MS(ESI): 454.4 (MtH+), Rf(n-heptane: ethyl acetate =

- 2 (4-trifluoronethvl-phenyl)-thi | -5-vim
Wl 2-chloro phenyl)- nmethanol NI GM¥aBH4 OH S
O\F H E . Gs2¢P3/pMFA- But y i 0
rorretrﬂll _ pheny thHazm—‘S—yTrreI.ho
jénzal dehyde were diasol ved in 100 t hanol and 0
F ng sodi um bor.ohydride were added. TFhe reaction
mxture was stArred at roomtenperature for t

NaBH4 [ esidue dijsSo ved Ln 100 meekby! acet at e} NThi s o
———sol utg : 4;5, AT ee—t+RE3- W t h
d d the solvente noved 1 n
{4-14-Butyl - é (4- trlfluoronethyl pH%nyI) _
t hi azol - 5-yl met hoxy] - 2- chl or o- phenyl } - net hanol as

2-chl

pal e yel l ow solAd. C22H21ClI F3NO2S (455. 93), ESI):

456. 4 (MrH+) /7Rf (n-heptane: ethyl acet ate — 15 1:1)
' = 0. 44. 2\ A ' i
N(nBuMCQI But y, 37 C v A- @ 6| (“Hmktw| -p WN’C"H.
MeCN  Ar igf | met hyl - thirazoreeN o "

NEtFSOCI FI/ 3aF 1/ G Fp &

1.Phenyichloroformate, Pyndlne
2. DBY, MeCN- I
cl NI-.. >=0

Example 10 O

4-[4-8utvl~2-(4~triﬂuoromethvi-phenvl}-thlazol-5-vlmethoxv]-z-chldro- bénZaldehvde

hydroxybenzaldehyde were dissolved in 150 ml dimethylformamide. 4.7g |
cesiumcarbonate were added and the reaction mixture stirred at room temperature for

" four hours. The reaction mixture was then diluted by adding 300 ml ethyl acetate and

.-washed three times with 50 ml water, saturated NaHCO3 solution and brine. The ..
organic layer was dried over MgSO4 and the solvent removed in vacuo to prov:de 3. 0
9 4—[4-Butyl—2-(4—tnﬂuoromethyl-phenyl)—thlazol-s-ylmethoxy]—2-ch!oro— benzaldehyde

as oil.



20 3.0 g

wo bdbsledr Byt vl - 2- (4-t df | uor onet hyl - phenyl ) -thi a -DO-y|_ _
t hoxy] - 2-chl or o- phenyl } net hanol -and 1. 84 nﬁeﬁﬂﬁQ&k%meo
triethylamne were dissolved in 150 n
di chl oromet hane. To this gge cool ed solution were
added 0.82 m nethanesul fonyl chl oride. The cooling
bath was renoved and the reaction m xture was stirred

c22H1GRIESERS BTSN Rt sgcetate =
4:1)=083t urated NaHCO3 WO 2005/ 097786 PCT/ EP2005/ 002950 90
solution dried over MgJSO and -t he sol vent was renove

: in vacuo to provide 3.1 g 4- :
o 4"-4-8{_[ Y ,_' !!:liz;".l-n 0 ': - gen ' =_: "E." [} -4-|Tt]ethan0[

This materi al s used wi thout further puri ation.
(474.38), MS(ESI): 476.4 (MHt). 5
| -2-(4-trifluoronethvl-phenyl)<thiazol -5-ylm

or g-phenyl } -Na@det oni trj | eff, \ ~ =L~ oNy
r’—F(I\/bCN‘F*F’G F F1 g«i:?e-/
_ | - 5- (3- chMGHo- 4+ chl or onef enoxymet hyH - 2- (4
F-hrifluoronethyl - $henyl)- thitzole was dissol vedin

S 50 m acetonitrile. 2.0 g tetrabutyl anmoni um cyani de
were added and the reaction mxture stirred at room

5.0 4R GERH Y o B P ot 5
onza S  RBENIRY Or e 1 ATy

were addedjabhe réastionsmixture was stnediat roomdemperatipsd &3 wdthours, then
“brine and dried over SH. Jhe sol vent was renoved

10 the solvgrf was tRImoYRd i Weglin and i@ fsidys digsolypdrin 409 mi ethyl acetate.
This solRAES %@ﬁtgﬁé@ﬁ@g%ﬁl $6'H1 BHA R0V s 8i i e
solvent was femauegi lin 2aguo tci ptwhieo&ﬂ@ﬂ{@&nﬁyﬂé—@-hﬁﬁ@cbméﬂw-ﬁmenyl)-
thiazok 5 SRR DAY makarOk s pald ydiost iy
C22H216IFINO2B! @55.93)! MG(EBREUBEY (M+H"), Ri(n-heptane: ethyl acetate

15 1:1)=044. | |

Ii

ﬂSutvI-S-(3-chloro—4~gh_lbromet_hvi—Dhenoxvmethyf)-2-(4-triﬂuoromethvi—pﬁenvl)- |
thiazole ‘

‘ N
a/@}\ O-H MsCl, NE N o
8 0-—< ?—J * a/(‘j)\ S 0—< \>——J
. Fe E :
- o ol
F |

F
20 | ,
" 3.0g {4-[4-Butyl—2f(4-triﬂuoromethyl-phenyl)-thiazo!-5~ylmethoxy]—2—chIorO-phényl}-

* methanol and 1.84 mi triethylamine were dissolved in 150 ml dichloromethane. To this
ice cooled solution were added 0.82 ml methanesulfonyichloride. The cooling batk was
removed and the reaction mixture was stirred at room temperature additional thre e |

25  hours. The reaction mixture was washed three times with 50 ml saturated NaHCO3
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15

20

4:1) = 0. 32.
24- f4 Butyl -2-(4-trifl uoronethyl-phen)-thiazol -5net hol

WO 2805087 Ffophen. . \d- f 4- But vl - 2- (4-t ri f | uor onet HBET/BREAT/002950
t hi azol - 5met hol - 2- chl or o- phen. . N-.
hydr oxy-acet am di ne WO 20051097786 PCT/ EP2005/ 002950
91 NI /~NNH FSO/ N H Net3l I SOf-1 FF
a ad 2.2g
{4-[4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-ylm
solution QFIWGT’MQSM ang e golvenhwasaaimavieddnwacao do pswlided.1 g 4-

Bty Aoy T AR S ann- izl

as crudeaitidriab Tidweshibhal Was adedtvigiowrifulhér Plirifation.
trletu%)lam ne. The reaction mxture was stirred at 60C

C22H20(R2F3NOH (74 38N MS EPNeht8.4 (Merld ) enoved i n vacuo and
the resulting residue poured into water and extracted
five tinmes with portions of 30 m ethylacetate. The

{4-[4-Bubd-@bi4trifluorometiyy-phienhahitRisrel-8-yifnedto éthE:S e

the solvent was evapofated in vacuo to provi g
aceftonitfler 4_[ 4- But yl - 2-

(4-trifluor t hyl - phenyl ) -t hi azol - 5-yl met hoxy] - 2-chl o

ro- phenyl ]~/N- hydroxy 10 acetam di ne as crude

: mat er i C23H23Cl F3N302S (497.97), MS(ESI)/ 498.5
(MEH )i cl 1\ A
3 SBut A df | udiBEDy | - phenyl)>thi azo vl /"
F xvl - 2-chl -benzvl juedit [ 1,2, A@: i azof - e
FNH.C]—|2DBU,nI\/EJENte~, Pyriding4z~2S O H | O
F/ F/ N 15 F C1 F Exanple 10 q &0 2.3 g crude _
2-{4-[4-Butyl-2-(4-trifluoromethyl -phenyl)-thiazol-5-y
| met hoxy] - 2-chl oro- phenyl }-N hydroxy-acet am di ne '

3.1 g cruder4 Buityis8:(3-etlloro-Behiskomietiy premeidrreehyl P2-‘{ﬁ-tﬂﬂuoromethyl—
ine.and 0.71 ni (ghenyl chi oroforrrate were ad

phenyl)- ﬁﬁazg‘ﬁél\'% dissolvest inr§Q ml gcetaniirile t%ﬂ;ﬂatfﬂta!nua/lamcnmum

.cyanide %Bé‘%ﬁagg@ﬁ e bdtBol Rk WiRdd et B ANSheratite$or one houn;.

Then a mixture of saturated NaHCO3 solution, ice and ethyl acetate was added- The
aqueous phase was separated and extracted three times with porhons of 30.mi .
ethylacetate. The combined organic layers were washed with ice cold water and bnne |
and dried over MgS04. The solvent was removed in vacuo. The residue was purifi ed_

‘by flash chromatography with the eluent n-heptane:ethyl acetate = 4:1 to provide 2.2 g

{4-{4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol- 5—ylmethoxy]-2-chloro—phenyl}-

- acetonitrile as oil. .
- C23H20CIF3N20S (464.94), MS (ESI): 465.5 (M+H"), Rf(n-heptane: ethyl acetate =
4:1)=0.32. -

2—{4—{4—8utvl-2-(4-tnﬂuoromethvl-phenvl)-thiazol-5-v!methoxv]—2~chloro-phenvl}-N-

K hvdroxv—acetamldme




20 acetate, washed with brine and dried over MyS04.

wo IR8espkyent was evaporated in vacuo. The resultin .
resi due was dissolved in 20 m acetonitrile é’ﬁ&f%ﬂ%’m%ﬂ

m 1, 8- Diazabicycl o[ 5. 4 O] undec- 7-ene were added. The

m xture was stirred at gﬁ] tenperature for 10

m nutes. The m xture was aporated in vacuo and the

resulting crude materi al mas purified by reversed

phase HPLC to obtain 820 3-{4-[4-Butyl -

2005/ 097//86 PCT/EP2005/002950 92

j Iuoronethyl-phenyl)-thiazoI 5-yl ne y] - -2-chl o

zyI}-4FL [1 , 4] oxadi azol - 5- one an am)rphou§H
| SI

i E,E (523 97), l ), —524.
42- l\/let hoxy- N 4- met hyl - 2- (4-t Fi f met hyl - ph [)-t
hi azol - 5- ylnetﬁbxyl phenyl) 4 1, 2, 41oxadi azol - beione

NaOve, WONI CNCN FF .I F N NH

F
2.2 {4-[4-@112% A@rtﬁﬂ@@mahyﬂmeﬁy C;lﬁuazco%lq%ﬁ%((% Qﬂiq}’fs'?phgﬂyt}-

acetonitrile were dlssolved ina mlxture of 6 ml tetrahydrofuran and 12 mi methanol.
| 3.3 g hydroxylamine hydrochlo_nde were added followed by the addition of 6.6 ml
5 triethylamine. The reaction mixture was stirred at 60°C for two hours. The solvents

were removed in vacuo and the resulting residue poured into water and extracted five
times with portions of 30 ml ethylacetate. The combined organic extracts were dried
over MgSO4 and the solvent was evaporated in vacuo to provide 2.3 g 2-{4-[4-Butyl-2-
- (4-trifluoromethyl- phenyl)—thlazol-s-ylmethoxy] 2~chloro—phenyl}-N hydroxy-

10 acetamidine as crude material.
C23H23CIF3N302S (497.97), MS(ESI): 498.5 (M+H").

3-{4-[4-Butyl-2-(4-trifluoromethyl-phenvi}-thiazol-5-yimethoxy}-2-chloro-benzyit-4H-
[1,2.4]Joxadiazol-5-one

{ L.Phenylchiorolormate, Pyidine {
2. DBU, MeCN H
s :
i =0
o

-, Exampte 10
2. 3 g crude 2-{4-[4—Buty!-2-(4-tnﬂuoromethyl—phenyl)—thlazol-s-ylmethoxy]-z-chloro- |
phenyl}-N- hydroxy—acetamldlne were dissolved in 30 ml dichloromethane. 0.46 ml

pyridine and 0.71 ml phenylchloroformate were added and the mixture stirred at room
temperature for ten minutes. The mixture was diluted by the addition of 150 m! ethyl
20 acetate, washed with brine and dried over MgSO4 The solvent was evaporated in
" vacuo. The resulting residue was dissolved in 20 ml acetonitrile and 0.70 mi 1,8-
: D|azabzcyclo[5.4.0]undec-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 820 mg 3-{4-[4-Butyl-2-
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15

2 Met hoxy- 4
nmet hyl - 2- (4-trifl uoronet hyl - phenyl) -t hi azol -5-yl ne
wo Qf‘;?(??”s enzonitrile NaOVe, MeOH I, O CN -- 'RCHE ORP/"“”:’“
FF FF 280 ng
2-Fluoro-4-[4-methyl -2-(4-trifluoronethyl-phenyl)-thia
zol e-5-yl net hoxy] 15 benzonPErile (internediate
exanple 1) were dissolved in 10 mM nethanol. 390 ny
sodi um et hoxi de were added and the reaction mxture

(4-triflustometadi-pheayhehizeorbuisetio hiofobenzRpudt$-{1 ]ZJ@]oxadlazoi-S—
cool ed react@on m xture was diluted by add| ng 200
one as gpAMONRBoLslypbIFsgte. PCT/ EP2005/ 002950 93 acet at e and

g 50 mM water. The

624H2)Q§gam cép r @@S%@W’g’%‘% 8%@%1 )and t he sol vent
renoved |n vacuo to provide 140 ng 2- Met hoxy- 4-
[4-nmethyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-yl net
hoxy] - benzonitrile as pale yellow solid. 5

Examp|g2p|H15F3N2028 (4;)4I 41), Mg( ESI)2 iOS 4 (MH—H)

(n- -o ane: .e

—au ats 2 i iy

1 ,2,410539@251:.5-@;.4.9 met hoxvl - phenyl }-4H f | -
. oxadi azol-5-one I0 NNNO \ SO/ I FI1 /| NOO
F Accordi ng to the nethod described in Exanple 1

3-(2-Metho)y-4-[4-nethyl -2-(4

trifluor hyl - phenyl ) -t hi azol - 5-yl met h ]-phenyl ] -4
H [ -5-o0n bt ai ned fir

2- CN2- ?‘Moro

5 benzonitril

N ‘ .
”\gﬁ : NH 1.Phenylchloroformate, Pyridine
_ S O‘Q_.( 2. DBU, MeCN
NH2-OH, NE3 ‘
F , N—OH
. w H T

F

Example 11

2-Methoxy-4-f4-methyl-2-(4-trifluoromethyl-phenyl}-thiazol-5-yimethoxyl- benzonitrile -

280 mg 2-Fluoro~4-[4-methyl-2~(4-trifluoromethyl-phenyl)-thiazole-5-ylmethoxy}-

benzonitrile (intermediate example 1) were dissolved in 10 mi methanol, 390 mg

- sodium methoxide were added and the reaction mixture stirred at a temperature of -

60°C for two hours. The cooled reaction mixture was diluted by adding 200 mi ethyl



10

15
 C21H16F3N304S (463.44), MS(ESI): 464.3 (M+H")

20

25

C21HL6F3N304S (463.44), MB(ESI): 464.3 (M-H+).

wo 5% 12 20
0 ?ﬂ}%% But vl - 2- (4-trifl uor onet hvl - phenyl ) - t RICIFH208/492950

Imst hoxy] - 2-fl uor o- phenyl }-4H 11, 2, 41oxadi azol - 5- one
H+~ ON1O SNOF Ngﬁ F Accordingtothe
nmet hod described in Exanple ™1,

3-{4-[4-butyl -2-(4-trifluoromethyl 25

acetatel g ahod 78S Bl il BOAIaneco\R T Baken Tsborganic laver was
dried O\Feﬂh @Q%{uo@?@g.glveﬂ ér‘h%?}i ? Vpcuo to provide 140 mp, 2:Mothoxy-4-

5- chl or onet hy uor o - phe
[4~meﬂ1a{b3+(é-taﬂl®bromm"rphehyl)-thmol-ﬁkylmethoxy] benzonltnle as pale yellow
solid. 2-fluoro-4-hydroxy-benzonitrile. C23HL9F4N303S

(493.11), MS(ESI): 494.3 (M+H+) 5 Exanple 13

C20H15FIN2025RuD1 4Py, MSESH! 4052 1y, RAGWL pahbl adsthte =
| met hova ﬁfl u(tg—: o- phenylr@i'nléll-)’ R%Wéﬂtah@. @ﬁ@l aéeﬁéte
2:1) = 0832.2. 410xadi azol 5-one F ON NO NFF 10 F
According to the nethod described in Exanple 1,

3-(4-[4-butyl -2-(4-trifluoronethyl -

3;{2-MM—I4ME$}EQ—@-WUbfchﬁéﬂivi%!'l@nw)fthiéﬁbpswmﬁ&xﬁ Bhbnyi-aH-
oxadi azol - 5-one was

4
[1.2 4]oxad lazgyl-S-one

According to the method described in Example 1 3~{2—Methoxy~4-[4—methyl72-(4—
trifluoromethyl-phenyl)-thiazol-5-ylmethoxyl-phenyl}-4H- [1,2 4loxadiazol-5-one was
obtained from 2- Methoxy—4~[4-methyl-2—(4-tnﬂuoromethyl—phenyl)—th:azol-s-y[methoxy]-
benzonitrile.

Example 12 3
3-{4-[4-Butyl-2-(4-trifluoromethyl- phenvl)«thlazol—5~vlmethoxv]-2—fluoro—nhenvl}-4H-
[1.2.4loxadiazol-5-one

According to the method described in Example 1, 3-{4-[4-butyl-2-(4-trifluoromethyl-
phenyl)-thiazol-5-yimethoxy}-2-fluoro-phenyl}-4+-[1,2,4Joxadiazol-5-one was obtained
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obt ai ned from :

4- but I-5 chl oromet hyl - 2- (4-trifl uoronethyl - phenyl )t hi
WONE]hd 15 conmercial |y available PCT/EP2005/602950

2, 6-di fl uoro-4-hydroxy-benzonitrile. C23HL8F5N303S

(511.10), MS(ESI): 512.2 (MrH+) Exanple 14 20

3-f4-f4-Butyl -2-(4-trifluonet hyl - phenyl)-thiazol -5-y

i met hyl sul fanyl | -phenyil-4H [1, 2, 41oxadi azol - 5-one ¢

s NYO NO \ FF 1/ . F According to the nethod

from 4—h1ﬁyle$-|chhniometr§d@2n@-le:fmoromethyl phenyl)-thlazole and commercially
2-(4- tr| fluoronethyl- 25

avallablﬁﬁéﬁ%rp-iJHV QQW“ ﬂ\%l sul fanyl ] - phenyl }-4H[ 1, 2, 4]

Com ARG T IS S oo O

4- butyl -5-chl oronet hyl -2-(4-trifl uoronethyl - phenyl)-th

i azole and commercially avail able
4- mer capt o- benzonitrile. C23H2OF3N302S2 (491. 09),

IBRESI ) : 492.2 (M+H') 5 Exanple 15
Examp 34444 Butyl 2-(4-tri fI uor onet hyl - Dhenyl ) -t hi azol -5-vim
madh epl)-thiazol-5-yimethoxy]-2, 6—d:ﬂuoro~phenvl}-4H—-

[124] Egnﬁl)gm—k(lzm xadi azol -5-onee NF NI S cN F CH
NE16 CF3 F CSCO' DWW F F N
~ 1. Phenyi chl orof amat e, Pyridine :

F Y

Le) N'O
5
3 F
e
N

F

According to the method described in Example 1, 3-{4—[4-butyl-2-(4-trifluoromethw-
phenyl)-thiazol-5-yimethoxy]-2,6-difluoro-phenyl}-4H-[1,2,4Joxadiazol-5-one was
obtained from 4-butyl 5-ch|oromethyl-2—-(4—tnﬁuoromethyl-phenyl}-thlazole and
commercially available 2 ,6-diflucro-4-hydroxy-benzonitrile.

C23H18F5N303S (511.10), MS(ESI): 512.2 (M+H")

Example 14
3-{4-[4-Butyl-2-(4-triflucromethyl-phen -thiazol-5-yimethyisulfanyl]-phenyi}-4H-
[1.2 4loxadiazol-5-one

Aécording to the method described in Example 1, 3-{4—[4QBUtyl-2»(44tﬁﬂuoromefhylé' |
phenyl)-thiazol-5-yimethylsulfanyl}-phenyl}-4H-[1 ,2;4]oxadiaqu-5-one was obtaihéd S
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20

NH 2. DBU, NbGN I HNO FI SONOHAFI SONr CF3

WOE@P&“’E{]?& _2- (4 trifluoronethyl - phenyl ) 4hi azolPCI/ERAEY092950
oxvl 2 trifluoronethyl benzonitrilei Ff\ CN N\ "..
SFO™H-~al. \ S0-4/CN F_CSZco" DVMF F CF3 15 To a
sol ution of 100 ng of 4- f1& 0-2-trifluoronethyl
benzonitrile in 5 m of anhydrous di net hyl f or mam de

was added 200
from 4- PHWB@WIQFQWhYIr2{4{IME@mWhybhber)—thlbzdeoind commercially

avallabfézl/hi Pﬁ‘g‘@n@lz&eﬂ 0.49 g of cesium carbonate. The

s stirred at roomtenperature
CZ3H2@FVW3®QSQ 490 ES[WwapRer2 tracted with
' hept ane 1/( et IL?)?P’dMgget a)}Ng 3. mrg?gam C extracts were
dried over magnesium sul fate, filtered, and 20
concentrat ed under reduced pressure. The cr ude pr oduct
xamp!%@? purified by colum WO 2005/ 097786
/ EP2005/ 002950 96 chromat ography on silica gel

3-{4J4-Bhblbf2ém€tn A bggﬂpﬁ%t#&] %@Lommeihﬂ;

: 2t 2-trifluoromethyl-benzonitrile.
C23H18F6N208 (484 10), MS(ESI): 485 (MtH+). 5

| -2-(4- trlfluoromsthyl phe )-thiazol -5-yl ne
-N-hydro - trifluoromet| -benzamd| ne N1/\

fHo—;/@A

CN
NH,OH, NEt,

1.Phenyichloroformnate, Pyridine | -
2. DBU, MeCN N N\ H
\N O
S

4-J4-Butyl- 2-(4-tnﬂuoromethvl-phenvl)-thlazol~5—vlmethoxv]—2—tnﬂuorometh34-—

Cs,C0,, DMF

benzonitrile
"f’\{ F‘Q—CN
S
OH
E CF3 .
F
F
CSZCOS- DMF F

To a solution of 100 mg of 4-fluoro-2-trifluoromethyl benzonitrile in 5 ml of anhydrbus
dimethylformamide was added 200 mg of [4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-

- 5-yl]-methanol and 0.49 g of cesium carbonate. The resulting mixture was stirred at

room temperature overnight, poured onto water and extracted with heptane 1/ ethyl
acetate 3. The organic exiracts were dried over magnesium sulfate, filtered, and
concentrated under reduced pressure. The crude product was purified by column
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FFCFaCFFal0 To a solution of 180 ng of
4-[ 4-butyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-yl ne
WO 2065497786 2-tri f | uor onet hyl - benzonitrile in 5 PCTHP2005/602950
tetrahydrofuran and 10 m of nethanol was added 267
nmy of hydroxyl am ne hydrochl oride followed by 0.55 niL
of triethylanmine. The res8Pting m xture was heated to
60C overnight. The solvents were renoved in vacuo,
the resulting residue was poured into water and
chromamgrapw en svuchfgal(lhmbtanetdatahyﬂécefm o) gegive 180 h'@:bﬁ4-[4-buty!-
d, ove es umsul fate, filtered, an
2- (4-tr'ﬂeerfa’eﬁ{ﬁ¥§9eaﬂyf5r r%ullﬁa%@oefvb%-éuﬂeorﬁrﬁ@ﬂwhb@e\zommle

b h t h
czsmswmsmw%@y fasgltprchr o T

mg of 4-[4- butyl 2(4tr|
hI

hydr oxy- 2-t
droxy-22

Y| LML SURCTAARLER NS
mﬂuoroﬁe%zlfb‘étr&bnﬁdiﬁé't ri fI uor orret hyI phenyl ) t hi azol -5-yl ne

fl uoronet hyl - benzam de. C23H21 F6N302S
(517.49), MS(ESI): 518 (MrH+). 344
4- But yl - -(4 trifluoronethyl-phenyl)-thiazol - 5
-2-trifluoronethyl -
}- 4H-r1 2. 41 oxadi azol -5-one . 25 WO 2 5/ 097786

CT!E 05/,002950 97 N 2. DBU. McON rtnate] Wi di NB
DBU, NH F | NphNea OH F | O '
a sol uti of 89.3 ng of F. N—COH

4 [ 4-butyl -2-¥4-trifluoromethyl-phefyll)-thiazol -5-yl neF H
t hoxy] - N-hydroxy-2-trifluoronethyl -benzani dine in 2
m of anhydrous dichioronethane were 5 added 92 pl

To  so¥gh ) 360 s PHEE SR Bt e S B Bugrmeton-

2—tnﬂuorbﬁi§iﬁylﬁl§éﬁz%nﬁtﬁfe i E’f‘mLT@ﬁeﬁ‘éihX/gfﬂfu e g‘ﬂ gf@é‘ﬁ@ﬁ%l was

To a solution of the resulti
added 26¢ ¢ng of hydioxylaminaedwddgoddorite &I[cwved by 0.55 mL of triethylamine.

The resulting mixture was heated to 60°C overnight. The solvents were removed in

vacuo, the resulting residue was poured into water and extracted with ethylacetate
The organic extracts were dried over magnesium su!fate filtered, and concentrated

- under reduced pressure. The crude product was purified by column chromatography

on silica gel (heptane 1/ ethyl acetate 1) to give 90 mg of 4-f4-butyl-2-(4-
triﬂuoromethylnphenyl)—thiazol-5-ylmethoxy]—N—hydroxy-z-triﬂuoromethyl-benzamidine

and 50 mg of 4-[4—butyl-2-(4-triﬂuoromethyl—phenyl)-thiazol-s-ylméfhoxy]—2—

trifluoromethyl-benzamide.
C23H21F6N302S (517.49), MS(ESI) 518 (M+H")

34{4-{4-Butyl-2-(4-trifluoromethyt-phenyl)-thiazol-5-yimethoxyl-2-triftuoromethyl-

., phenyi}-4H-[1.2 4loxadiazol-5-one

25
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di azabi cycl o[ 5. 4. O] undec-7-ene. The m xture was
wo Sbdsfoo®deunder mcrowave heating at 180C for 10 _ )
m nut es (or stirred at room tenperature over rfiGHEE2005/002950
The sol vent was 10 renoved in vacuo and the crude
product was purified by co ?nn chr omat ogr aphy on
silica gel (heptane 1/ eth acetate | then
di chl oronet hane 95/ nethanol 5 followed by another
colum w_th dichl oronmet hane 90/ acetone 10) to give 65
14-[4-butyl -2-
uor onet hyl - phefrrpdnfihibidiaazelrydney | Mmet hoxy] 72-trifl uo
4Hjn?l‘3.”

O NElt 7 24 oxadi_azol - 5- onelj \15 R o
H 43.10), MS(ESI): 544. S <1
F anpl e 16 N-oH F -0
F 344-f 4-But vl -‘5"‘-(4-tri fl uoronet hyl - nyi)-thiazol - 5-%h

nmet hoxvl - 2- net hyl phenvl 3-4H 20 .
[1, 2, 4] oxadi azol -5-one ON-FO S INO C143 Ff ( ~

> j Lbed, | | e,15, |

To a slfef] 9955 it b0 PR IR EE Ao oty
N-hydroppehirifiuotdmethyl-benzamiektelny2 fﬂ!rdftﬁrihiyﬂ rais @idhiorbrhéthatie were

ddedQ? olxadj 26%1 -|5- oa%fyv%é obtained 25 from . )
a AR gSf'f! toflgwegl by %ﬁ@?\ﬁwlﬂb!%ﬁﬁﬂnmﬁeatopw@- ybeneesulting

. . i i | . '
misiaro OHSEREIGH B re P 2 35 apbentvas rmpyesi vaco
To a solntipesf the Tmtltimg(midup iNQ.2 Ol RRETSHiriRE W 20854 SR8 1,8-
d iazab@%@%?‘?‘ﬁﬁﬂﬁ@#ﬁ% IThs.fpixtyre; was sfiged uRglergnisrgwave hieating at
180°C f(ﬁ(])4 1|\(|5 nghtﬁl\\fl@%f(@(é‘t[rlr\léhggf‘x)bb}n fithpardturk SvethRSRY 58 sdhnt Was
removed in vacuo and the crude product was purified by column chromatography on
silica gel (heptane 1/ ethyl acetate 1 then dichloromethane 95/ methanol 5 followed by
another column with dichloromethane 90/ acetone 10) to give 65 mg of 3—{4~[4u-butyl-2-

: (4-triﬂuoromethyl-phenyl)-thiazol-5-ylmethoxy]—2—tﬁﬂuoromethyl—phenyl}-4H-

[1,2,4]oxadiazol-5-one.
C24H19F6N303S (543.10), MS(ESI): 544.4 (M+H*).

Example 16
3-{4-[4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-methyl-phenyi}-4H-
[1.2 4loxadiazoi-5-one N

According to the method described in Examp_le, 15, 3-{4-[4-BdM—Z-(4~tﬁﬂuoromethyl—

phenyl)-thiazol-5-yimethoxy}-2-methyl-phenyi}-4H-[1,2 4]oxadiazol-5-one was obtained B

from [4-butyl-2-(4-triﬂuor6methyl-phenyl)—thiazole~5—yl]-methanol and commercially
available 4-fluoro-2-methyl-benzonitile. ‘
C24H22F3N303S (489.13), MS(ESI): 490.4 (M+H™)



- According to the nmethod described in Exanple 15,
3-{2-brono-4-[ 4-butyl -2-(4-

WOoP051097 6 oet hyl - phenyl ) -t hi azol - 5- yl net hoxy] - pEBEEPI0pS/402950
H[1, 2, 4] oxadi azol - 5-one was 10 obtai ned from
[4-butyl-2-(4-trifluoronethyl-phenyl)-thiazole-5-yl]-m
et hanol and commercially a | abl e
2- brono-4-fluoro-benzonitrile. C23H19Br F3AN3G3S
(553.03), MS(ESI): 554.2 (M+H+) Exanple 18 15
344-f4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-vi
nethoxyl-2-nethoxy-pheny|}-4FL f 1.2, 4l oxad
iazol-5-one H NO S~OFF 1/ F According to the

Examplé'®¥ hod descrl bed i n Exanpl e 15,
3-{4-[4bbu5yl 2 Q4 trlfluoronethyl- 20

-, odi f 5 one was obtalned-fron{ ﬁ“ ; ‘
o wﬁ?@%@mnifluoromthyl phenyl ) -t hi azol e-5-yqg- ne

t hanol and .commercially avail abl &

4-fluoro-2- nethoxy benzoni tgi #922F3N304S
(505.12), MS(ESI):506.3 (! {\D 12005/ 097786
PCT/ EP2005/ 002950 99, Hxam

3-14-f 4-But - 3- envj.z 2 (3 -phenyl ) - t hi azo

t
| - 5-yl met hoxyl 2 c; phenvl | - 4Hf 1.2, 4] oxad ‘
i azol -5-one Hr H'p F 5 According to the method
described in Exanple 15, 3-{4-[4- but 3-enyi-2-(4-

i f t hvl 7phenyl ) -th | -5-
Accordingfehgemoe éea«'?@b@i b KR0ple 15, B2 hsenn-drdrbusy |- Grd-

tiflorom Ry R B B et AR sy B 411 2 4leyppiagol-5-one was
10  obtaineddtdrajd-butyl-2-(4-trifluoromethyl-phenyl)-thiazole-5-yl]-methanol and -
" - commercially available 2-bromo-4-fluoro-benzonitrile.

C23H19BriF3N303S (553.03), MS(ESI): 554.2 (M+H")

T O %

Example 18
15 3-{4—[4~Butvl~2—(4-tnﬂuoromethvl-phenvl)-thlazol—5~v|methoxv]—2-methoxv~phenvl}-4H—

1 ,2,4[oxad|azol—5-on '

According to the method described in Example 15, 3-{4-{4-butyl-2-(4-trifluoromethyl-
20 phenyl)—thiazol-5—ylmethoxy]—2—mefhoxy—phenyl}-4H'-[1 .2,4Joxadiazol-5-0 ne was
) obtained from [4-butyl-2-{4-triflucromethyl-phenyl)-thiazole-5-yl]-methanol and
: commercially available 4-fluoro-2-methoxy-benzonitrile.
o 'C24H22F3N30_4S (505.12), M'S(ESI): 506.3 (M-;-H_”) o
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and comercially avail abl e

2-chl oro-benzonitdie. 10 C23H 7Cl F3N303S
WO?&W%? MB (ESI): 508 (MrH+) Exanple 20 PCT/EP2005/062950

3-f2-Chl oro-4-f4-(4-hydroxv-butyl)-2-(4-trifluoronethv
I phenyl) thiazol 5 vlnethoxyl phenyl | - 4Hf
1. 2. 41oxadi azol -5-one O N89S Cc7 S HO p FFI / "HF
I \'\ FOH 15 F F To a solution of 50 ng of
4-[4-but-3-enyi-2-(4-trifluoromethyl-phenyl)

Exampletm azol - 5-
2 4} oxadi azol - 5-one

' M@@B@Mﬂ&shlﬂroﬂhenvl}-

AH-[1.2 4loXhHBebMSsiopa of borane-net hyl suifide conplex in 20
tetrahydrofuran. The resulting m xture was stirred

allowing it to warmup to room_ t¥¢ aperat ure t han
stirred at roomtenperatu -o nutes. After
cooling to OC, 0.1 m \a 5V queous sol uti on of

sodi um hydr oxi de a . of a 30% aqueous sol ution
of hydrogen perox re added. The resulting m xture
was stirred allowegng it to warmup to room
tenperature over 1 hour. It was then poured into
water, extracted 25 with ethyl acetate, dri ed over

Aoooran QRS eS8 Ut ec 1 SR LR CL AT,

trrﬂuoromﬂihwpheuyl)dhmzogﬁq@metnnxﬁmm B&W&Hi?%]oxadsazoi-s-

one was g Rt Kl heridorFirirabsry heast)hizzol-Gofbmethanol
and commérc@ll ﬂﬁldblé%lﬂl;%?of -%md}yx{ki,ﬁogﬁﬁ@ane/ pentane to

023H1TGEJI§‘ n?ﬁ@?l P8R MIA(ESI) 60Br(MwH)y| - phenyl ) - t hi azol - 5-
yl met hoxy] - phenyl }-4H [ 1, 2, 4] oxadi azol -5-one. 5
C23H19CI F3N3O4S (525.07), MS(ESI): 526.2 (M-H+)

| Exarnple@@a”p| e 21

2-Chl oro-4-r4- (3. 4-di hydroxy-butyl)-2-(4-trifluorone
3-{2~Ch!0rm-li4d|ﬂg!nm_m~b_ua¢ ~Bitrifieohomethyvi-phenyl)-thiazol-5-yimethoxyl-.

phenvil-4H-{1,2 4loxadiazol-5-one

) o ' *1
Ve T Q* F°
. 573 =t S{\‘\ n-0
Sy : — - Y ci
F N :
Fﬁ ) F ;/Q/L SN oH

To a solution of 50 mg of 3-4-J4-but-3 -enyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethoxy]—Z-chloro-phenyl}-4H—[1 2,4Joxadiazol-5-one in 2 mi of tetrahydrofuran at
0°C was added 0.3 mi of a 2M solution of borane-methyisulfide complex in

tetrahydrofuran. The resulting mixture was stirred allowing it to warm up to room

. temperature than stirred at room temperature for 30 minutes. After cooling to 0°C, 0.1
- mlofa &M aqueous solution of sodium hydroxide and 0.1 ml of a 30% aqueous |
solution of hydrogen peroxnde were added. The resulting mixture was stirred allowing it |

to wamm up to room temperature over 1 hour. It was then poured into water, extracted
with ethyl acetate, dried over magnesium sulfate, fittered and concentrated under

- reduced pressure, The crude product was purified by column chromatography on silica
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- 5{4-Butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-yimethoxy]-2-(5-oxo-4, 5-d|hvdro-

: 3;{2-Ch|gtq_ct§r '

phenyl ) -4H El. 2, 41oxadi azol -5-one KH . Nyo Ol HO

HBO -f OS~pSH | ~~N-'" ~~HOH FF/ FF 1 /
WO 3@509F800 a m xture of 189 ng of PCT/EP2005/002950
3-{4-[4-but-3-enyl-2-(4-trifluoromethyl-phenyl)-thiazo

| - 5-

yl met hoxy] - 2- chl or o- phenyl%0MH-[ 1, 2, 4] oxadi azol - 5- one
in 0.4 mM of tetrahydrofuran, 02 m of water and 0.4
m of tert-butanol were added 0.05 ml of a 25%

gel (grachelhttmﬁ mmlofomeﬂmnmﬂiéthmdldmrdel 00706 95/ bRGWEG diyd 76
hyl phol i ne oxide. The resulting m xtu
crysfa"lz%ﬁen o AR ATe RIEARE (P Qive L8109 96 §ri2-C Iprongdé-(4-

hydroxy UG 224 tﬁﬁ%%@h%éﬁir ﬁ@hé@@“ PRSIk eRy et

1,2 4JoxddEAobHeoret.hane, dried over magnesium sul f ate,

cstwf;h%%ﬂZﬁf‘éf?ﬁiEﬁ% SRR 7 T chr omat ogr aphy or

silica gel (gradient of 20 dichl oronethane/ net hanol
from 10010 to 95/5) to give 32 ng of
Example321 2- chI oro-4-[4-(3, 4- d| hydroxy butyl)-2-(4
h

henyi-AGB(ES1A oxéélazgl—é—wh@*) 25 Ecampl e 22

-T4-Bu -(4-1Tri Iuororrethyl phenyl ) -t hi azol - 5-yl ne

t hoxyl - 2 (5- oxo- gro- - H
rl.2, 41oxadi a enzom trile WO,2 / y 6
PCT/ EP2005/ g,o N FF F s& -0

Ct
\N o

To a mixture of 189 mg of 3-{4-[4-but-3-enyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-
ylmethoxy]-2-chloro-phenyl}-4H-{1,2 4Joxadiazol-5-one in 0.4 ml of tetrahydrofuran, 0.2
ml of water and 0.4 ml of tert-butanol were added 0.05 mil of a 25% solution of osmium
tetroxide in tert-butanol and 76 mg of N-methyl morpholine oxide. The resulting mixture
was stirred at room temperature for 24 hours. It was then pbured into a'saturated_ |
aqueous solution of sodium hydrogenocarbonafe, exiracted with dichloromethane,
dried over magnesium sulfate, filtered and concentrated under reduced pressure. The
crude product was purified by column chromatography on silica gfé!* (gradient of
dichloromethane/methanol from 1 00/0 to 95/5) to give 32 rﬁg of 3-{2-chloro-4-{4-(3,4~
dihydroxy~butyi)-2—(4—triﬂuoromethyl-phenyl)-thiazoi—5-ylmethoxy];phenyl}-4H-
[1,2,4]oxadiazol-5-one. :

- C23H19CIF3N305S (541.06), MS(ESI): 542.2 (M+H")

Example 22

{1.2 4loxadiazol-3-yl)-benzonitrile
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To a solution of 100 ng of

WO&)()%@gﬁﬁ@ﬁD 4-[4-butyl -2-(4-trifluoronethyl-phe t hi
azol -5 yl met hoxy] - phenyl ) - 4H[ 1, 2, 4] oxadi azol® C@"}/%)ﬁ@’a{oﬂz%“

4 nil of pyridine was added 29 ng of 5 copper

cyani de. The resulting maxiure was stirred under

m crowave heating at 210 for 10 m nutes, then

concentrated under reduced pressure. The residue was

taken into ethyl acetate, washgd with a pH 9 aqueous

solution of ammonia, dried r haﬁnesiun1sulfate,

filtered and concentrate Y esdluced pressure. The

crude product was purigfyed byypreparative thin |ayer

chr omat ogr aphy one [c& g f@ (di chl or onet hane 95/

met hanol 5) and pitated‘from et hyl

acetate/ diisopropyl ether/pentane to give 9.5 ng of

5-[4-butyl-2-(4-trifluoronethyl-phenyl)-thiazol -5-

yl met hoxy] - 2- (5- oxo- 4, 5-di hydro-[ 1, 2, 4] oxadi azol - 3-yl )
To a solutitye of 360 img bé3{%5&%@»{4%3@1&5@&-&%or&fﬁéw)pheﬁ%ﬁ%azol-s-

v'mefho’qg q‘ﬁwﬁ-ﬂ%@ @‘kl%agﬁzm—ﬁmednét il of masiding wats added 29 yng of

S ook e e
for 10 minutes, @mmmummme@@@@s@w The ﬂesvHueF\ﬁag en into

ethyl acet%@t, ?vas'\rl{gg_@@xu Phe lq(ixgl/s%r &{q%r 5? taemmzyo?a Idnneed over
magnesium sulfate, filtered and concentrated under reduced pressure. The crude
product was purified by preparative thin layer chromatography on silica gel
(dichloromethane 95/ methanol 5) and precipitated firom ethyl acetateldusopropyl
ether/pentane to give 9.5 mg of 5-[4-butyl-2- (4-tnﬂuoromethyl-phenyi)-thlazol-5-
yimethoxy}-2-(5-oxo-4,5-dihydro-{1 2.4]oxadiazol-3-yl)-benzonitrile '
C24H19F3N403S (500.11), MS(ESI): 501.3 (M+H*) '

Example 23

3-{4—{4-8utvl—2-(4-tr:ﬂuoromethﬂ-ghen3ﬂ)—thlazoI-S-yl methogyl—2~methvlsuifanvi-

: QhenleH 1.2 4]oxad|azol-5-one




SFFI F To a solution of 50 ng of
4-[4-butyl -2-(4-trifluorometh 4-phenyl)

WO HMSLQITPE 5- yI met hoxy] -2 fl uoro-benzonitril e (pPrGSER205/002950
according to the nethod described in exanple 1) in 10
m  of dinehtylformam de was added 121 ng of sodi um
t hi onet hoxi de. The result#®g§ 5 mixture was stirred at
room tenperature overnight, then poured into water,
extracted wth diisopropyl ether. The conbi ned

organi c extrgcme; _eI washed vvidth wat er,- drieg ovccar
magnesi um 1—.— Nt nd concent ’
reduced prigssure The —e%t%%g.ﬁproduct 5 [ by
crystal Usgarion fFom di | sopropyl QL RePt Ane Yo give
0 of ’ FF
45 4~But yl - 2- (44ri fl uoronet hyl - ghenyl }t hi azol -5-yl et h
oX¥y] - 2- et hyl sul fanyl 10 benzoniftrile, which was
transformed into NH

3-{4-[4-butyl -2-(4-tri tﬂmq-phenyl)-

t hi - 5-yl met hox gl {2- met hyl stl f anyl 1 brofardtd: Hyrtine?
r@iz%'z%gééi—azol - 5.ege‘agcoyding to the AEEH Calmhri hed
in exanpl e £f H22F3N382 (521.10), MS(ESI): 522.3
(M-H+) 15 EXanple 24 3-{4

VBut yl - 2- (4-frifluorgnet hvl - phenvl) 4hi azol -5

yl met hoxyl 2 mephyl sulfiqy! phenyi - 4Hf

1. 2. 41oxadi eLﬁ) 2005/ 097786 PCT/ EP2005/ 002950
103 O \s CNRCPBA (1. equiv.) O/ \ S\ S CH2% S=0
FF | I FAF 0/-\ NH NOH _NH2OH, NEt3 \ S

l\; CNf ortnate, Pyridine FF I
F

To a solution of 50 mg of 4«[4-buiy!-2—(4—-triﬂuorometh3d—phenyl)-thiazoI-S-ylmethoxy]-z-
fluoro-benzonitrile (prepared according to the method 'describ'ed in example 1) in 10 mi
of dimehtylformamide was added 121 mg of sodium thiomethoxide. The resulting
5  mixture was stirred at room temperature overnight, then poured info water, extracted
with diisopropyl ether. The combined organic extracts were washed with water, dried.
over magnesium sulfate, filtered and concentrated under reduced pressure. The 'Crude )
product was purified by crystallization from diisopropyt 'etherlhepténe to give 350 mg of‘
| 4-[4—buty|-2~(4-tn'ﬂuoromethyl—pheny[)-thiazoI—5~y|met'h0xy]—¢2-methylsulfanyl-
10  benzonitrile, which was transformed into 3-{4—[4-butyl—2—.(4—triﬂuoro'methyl—phenyl)-
| thiazol-5-yimethoxy]-2-methylsulfanyl-phenyl}-4H-[1,2 ,4]oxadiazol-5-one accbrdihg to
the method described in example 1.
C24H22F3N30382 (521.10), MS(ESI): 522.3 (M+H")

15 Example 24

- 3_:{4-[4—8utvl-2-(4—triﬂuoromethvl«phenvl)-thiazo[-5-'vlmethOX\;rl-Z-methvlsulﬁnvl~phenvi}-
- AB1.2 dloxadiazol-5-one - .




F it \ Nf O NO \ S=0/S FF 1 / \NF To a solution
- of 4-[4-butyl - 2(4tr|fluoromethyl ph

2- et hyl sul f anyl - benzoni t ri | e (prepared according to

the method described in exggple 5 23) in 4 m of

di chl or onet hane at 0C was added 74 ng of

rnet a- chl oroperbenzoic acid. The resulting m xture was

stirred at OC for 2 hours then kept in the freezer

over ni ght. gt ed aqueous sol ution of
art;@; msmm the o n?%@%ﬁ“
d. Tﬁe aqueougidtayer was exfr ed. wkbdh
The conbitfed extr wer e \drj €d over
ium sul f te filtered 10 ncentrated under

reduced pressure to give 203 mg pf 4-[4-tlutyl-2-(4-

trifluoromethyl-phenyl)-t zol gp- yl met hoxy] - 2- net hyl s
ul finyi-benzonitdle, transforned into-
Sﬂ&f [ 4-butyl - 2- (4-g+{ f et PhGIL Ykl bd b Y

-2 ~ 2. DBU, MeCN
nEthyIsqulpyI »nyP)-4 1 2, 4] oxadi azol - 5-one
according to nmet hod deScribed in exanmple 1. 15

. C24H22F3N304%2 (537. 10 MS(ESI): 538.3 (MrH) Exanple
25
3-{4-(4-Butyl

- [ ijfﬁ‘ onet hvl - phenyl ) -t hi azol - 5-v
t ul yeay| .
phenvfl - 4H41 N 4lox azol - 5- one WD 2005/ 097786

| met hoxvl 2
PCT/ EP 29 104/\./\OCNanPBA(3 equiv.) O
CN F S CH24312 S

E

To a solution of 200 mg of 4-[4-butyl-2-(4-triflucromethyi-ph enyl)-thiazol-5-yimethoxy]-
2-methylsulfanyl-benzoniirile (prepared according to the method described in example -
5  23)in 4 ml of dichloromethane at 0°C was added 74 g of meta-chioroperbenzoic

acid. The resulting mixture was stirred at 0°C for 2 hours then kept in the freezer
overnight. A saturated aqueous solution of sodium hydrogenocarbonate was added
and the organic layer was separated. The aqueous layer was extracted with |
dlchloromethane The combined extracts were dried over magnesium sulfate, fi ltered

10 and concentrated under reduced pressure to give 203 mg of 4-[4- -butyl-2-(4-
tnﬂuoromethyl-phenyl)-thlazoI-5—ylmethoxy]—2—methylsulfinyl-benzomtnle which was
transformed into 3-{4- [4~buty|-2-(4—tnﬂuoromethyl—phenyl)—thlazo!-s-ylmethoxy]-2-
methylsulfinyl-phenyl}-4+-{1,2,4]oxadiazol-5-one accordmg to the method described in
example 1.

15 CZ4H22F3N30482‘(537..10), MS(ESI): 538.3 (M+H"™)

.-Example 25

3—{4-I4—Butvl—2 (4-»tr|ﬂuoromethviﬁphenvl)-thlazol—5~vlme hogl-z-methanesulfonﬂ-
QhenV!MH—I 1,2 4loxad|azol-5-one




10

15

FFFFFF NH ONOHNHOH NEt3 SS OHL
Pherwt ch(orof ormate, Pyridine 2. DBU, MCN F NN O
WOORS/098786 0 N.O\ ~N /"0 FF F To a sol uti on oPCREB2A5/002950
of
4-[4-butyl -2-(4-t(fluoronethyl - phenyl)-thiazol -5-yl nmet
ho) y] - 2-net hyl sul f anyl - be®onitrile (prepared
according to the nmethod described in exanple 5 23) in
20 M of dichioronmethane at 0C was added 149 ng of
penzoi ¢ acid. The resulting m e was
“hounset @aav)l hour at o%ﬁ@‘c“

-0

. § addimgcaporner 75 ngp s*
op&r berzoic, the reactio i re_ways o
purs at roomt enpgr e. A satyrated

agueous sol ution of sodi um hydrdgenocar bonate was
added and the organic | ayer was separated. The 10
aqueous ‘| ayer was extract i tAAdi chl or onet hane. The
ri oY;e®H magnesi um sul f at e,
d un ,?kég Rr educelffSiEaeiemree fe

fi M@t& and concengr
give 210" ny Fof . _
4-[4-butyl - F t hyl - phenyl } t hi azol - 5-yl net
hoxy] - 2- met hapesu | fonyl - benzonitrile, which was
transfornmed into '

3-{4-[4-butyl -2-(4 i fl onet hyl - phenyl ) -
t hi azol - 5-yi 7@—1‘9 hanesul f onyl - phenyl ) -4H[ 1, 2
, 4] oxadi azol?-% one acg@rding 15 to the method

AT X a

describ | e/TO C24H22F3N305S2 (553. 09),

VB( 4.1 (Mt ) Exanple 26

4-f4-Butyl -2-(4-trifluoronethyl-phenyl)-thiazol -5-yl ne
t hane§ul finyl | phenvl}-4H 20 [1.2.4l oxadi azol -5-one
WD 2005/ 097786 PCT/ EP2005/ 002950

To a solution of 200 mg of 4-[4-butyl—2-(4-triﬂuoromeﬂ'nyl-phenyl)-thiazol-5—ylmeth6xy]-
2—meﬂ1y|sulfanyl—benzonitrile (prepared according to the method described in example

- 23} in 20 ml of dichloromethane at 0°C was added 149 mg of meta-chloroperbenzoic

acid. The resulting mixture was stirred at 0°C for 2 hours than 1 hour at room
temperature. After adding another 75 mg of meta-chloroperbenzoic, the reaction _
mixture was stirred for 3 hours at room temperature. A saturated aqueous solu'tion-of
sodium'hydrogenocarbonate was added and the organic layer was sepafated. The
aqueous layer was extracted with dichloromethane. The combined extracts were d ried:' .‘
over magnesium sulfate, filtered and concentrated under reduced pressure to give 210 - -

-mg of 4-{4-butyl-2-(4-trifluoromethyl-phenyl)-thiazol-5-ylmethoxy]-2-methanesu onyl-

benzonitrile, which was transformed into 3-{4-[4—butyl—2~(4—t‘riﬂuordmethyl-pher'lyl)-
thiazol«5~ylmeﬂ10xy]~2—methanesulfonyl—phenyl}-4H—[1 .24]Joxadiazol-5-one according
to the method described in example 1. | - -

" C24H22F3N305S2 (553.09), MS(ESI): 554.1 (M+H")

| ‘.‘Example 26

20

3-{4-14-Butyl-2{4-trifluoromethyl-phenyl)thiazol-6-yimethanesulfiriyll-phenylld K-~ -

[1.2 4loxadiazol-5-one



10

15

105 S\ CNnCPBA (1 equiv.) S\ CN S S CCIZ FF I/
\N FF O/ \ NHHOHd NHO0H, NEtg
Woﬁl?oéﬁgﬁézél chl orof ormate, Pine 2. DBU, MOCN Fli’CTIfEH"OZ”@Z%ﬂ
NNO S NO IF FF F To a solution of 200 ng of
4-[4-butyl -2-(4-trifluorongshyl - phenyl) -t hi azol - 5-
yl met hyl sul fanyl ] - benzonitriie (prepared according to
the nethod described in exanple 5 14) in 4 m of
di chl oronet hane_at 0C was added 80 ng of

. . . 0.
met a- chl or Qéag,l,c aci d. The resulting g e _yas
i 0C\=ef 5 hoiFEBAlgmuv) oom t errper at &ng

n of sodium hydro
» rgani c | ayer wag aqueous
yer was extracted wth dichl orpnmet hane. The conbi ned

extracts were dried ovey . magnesi um sul f at e,
filtered and concentr reduced pressure. The
cnge product vvas i fi by H:‘Si*urmﬁ%ghr}ra;p"gmgmx

of to 4% 2 DbBU, MeCN
acet one/ di chl:o @ t hﬂne)
4-[4-butyl - rifluoronethyl-phenyl)-

t hi azol - 5-yl et hyl sul finyl]-benzonifrile, which was
transfornmed into 30{4 4bty| 2-(4- _
trifluoronethyl - ':1 5-yl met hanesul fi nyj - ph

enyl)-4H[1,2, 4

‘ol NSQ one

To a solution of 200 mg of 4—[4-butyl-2-(4-triﬂuoromethyl—phenyl)-thiazol—S—

~ ylmethylsulfanyi]-benzonitrile (prepared according to the method descnbed in e;cample

14) in 4 ml of dichloromethane at 0°C was added 80 mg of meta—chloroperbenzonc

~acid. The resulting mixture was stirred at 0°C for 5 hours, at room temperature for 2

hours than kept in the fridge overight. A saturated aqueous solution of sodium
hydrogenocarbonate was added and the organic layer was separated, The aqueous.
layer was extracted with dlchloromethane The comblned exiracts were dried over.
magnesium sulfate, filtered and concentrated under reduced pressure The crude
product was purified by column chromatography on silica gel (gradlent of’t to 4% .
acetoneldlchloromemane) fo give 185 mg of 44-butyl-2~(4-trifluoromethyl-phrenyi)-

: thiazol-_s-ylmethylsuIﬁnyl]-benzonitrile, which was transformed into 3-{4-[4-butyl-2-(4-

triﬂuoromethyl-phenyl)—thiazol-5-ylmetha_nesulﬁnyl]~phenyi}-4H-[1 2,4loxadiazol-5-one
according to the method described in examplé 1.

-~ C23H20F3N303S2 (507.09), MS(ESI): 508 (M+H")

20

Example 2.7'

3-{4-14-Butyl-2-(4 -trrﬂ oromethvl—nhenv!)—th:azol 5—vlmet_hylsulfonvﬂ-phenvl}-4-H-
(1,24 [oxadlazol-5~on




10

15

15 according to the nmethod described in: exanple 1.
C23H2OF3N303S2 (507.09), MS(ESI): 508 (M-H+) anpl e
WO H9SRITTH. £ 4- But yI - 2- (44(f | uor onet hvl - ohen3d) - tﬂﬂTészéPW”’“
yl met hvi sul fonvl | ahenvG 4-H 20
l'i,2.41oxadi azol -5-one WQ 2005/ 097786
PCT/ EP2005/ 002950 106 S~CN nCPBA (2.5 equiv.) S~CN
CHAS FFNFFFF R 10 NH NOH NHOH NEt S H
1. Phenyl chl orofonnate, Pyridine a 2. DBU MOCN F F i
N F'S 00 NOs/w FF N F To a solution ob.2 of
4-[4-buty -‘F’fl UakSARE Yy phenyl ) - yAi° N
| fanylj - benzom;l;;a:l‘e’( pr epar 5
escri bed in exanple i

chl or operbenzoic acid. The fesulting m xture was
stirred at' OC for 5 hours. A sat@Urated aqueous
solution of sodium hyBgbgénocdtbonate was added and
RS -ofhe aqueous | ayer
wasoienty act ed wi t h @shl or omet Hane. THECRGH¥TAEE Pdoe
extracts-wer e grived NOVAL_nmagnesi um su1-‘f-a’re—~fﬂ-t-e1'"e'd

To a solution of 200 mg of 4—[4-butyl-2-(4—triﬂu'oromethyIQphenyi)-thiazoI-S-r.
yimethylsulfanyl]-benzonitrile (prepared according to the method described in example

“14) in 4 mi of dichloromethane at 0°C was added 200 mg of meta»chloroperbenioic |

acid. The resulting mixture was stirred at 0°C for 5 hours. A saturated aqueous solution
of sodium hydrogenocarbonate was added and the organic layer was separated. The
aqueous layer was extracted with dichloromethane. The combined extracts were dried
over magnesium sulfate, filtered and concentrated under reduced préssure to give 225
mg of 4~[4ébutyl-2—(4-triﬂuoromethyl-phenyl )-thiazol-5—y1methy|sUlfo;qyl]-benzonitrile,
which was transformed into 3~{4-[4-butyl-2-(4-trifluoromethyl-phenyl)-thiazok5-

- yimethanesulfonyl}-phenyi}-4H-{1,2,4Joxadiazol-5-one according to the method

described in example 1.
C23H20F3N30452 (523.08), MS(ESI): 522 (M-H")

Example 28

B 3-{4-[4- Butv]—2-(4—tnﬂuoromethvi—ghenvl)-th|azol 5—v!methoxvmemvl]-z-ﬂuoro-phenvl}-

4H-]1 ,2,4]oxad|azol-5~one




10

16

10 ng of

wo4obsloobigky! - 2- (4-trifl uoronet hyl - phenyl } t hi azol | met
hylasul fonyg-benzonitrile, which was transf orIFFé'HE¥¥W€J‘)029°0

3-{4-[4-butyl -2-(4-trifluoromethyl-phenyl)-thiazol -5-
yl met hanesul foriyl]- pheny 7A4H [1, 2, 4] oxadi azol - 5- one
according to the nethod Jescrl bed in exanple 1.
C23H2OF3N304S2 (523.08), MS(ESI): 522 (MH+) 15 .

Exanpl e 28

34444-But vl #2= (4-trifluoromet hyl - phenyl)-thiazpl-5-yl m
et hoxynethvq- 2- f| uor o- ahenyl | -

41-/-f &% 41loxadj azol - 5- -one VO 2005/ 097786

P 002950\ Natdp, oo OH \ +-3—=%x ~ S

FF ON N °f NH, OH, Et N"T.0BM _or of a%e
Pyvridi ne N\ OlSFNF "'HFF
©R To a solution of 2.255 of

[ 4-butyl -2-(4-trifluoronet hy| phenyl ]:t,hl azol e-5-yl - mNw
thanol in m of dinehtylformam de was agded 0. 286
g of a 60%‘di spersion of sodiumb5 hydride ih m neral

oil. Aft st|rr|ngfor 15 m nutes, 3g of
-2-fl uogé“-‘"v',g};%ﬁfz'@ﬁ?fmnee wasy d. The

95 m XY useqWas—strret—at—+oon.t ehger aPl
ht, then red into water, cted Wi t
: et her fle conbi ned ergak¥c extract
wedhed with wat ér, y/droed over nmagn€Sium sul fate,F  J '\
filtered and concentrated under reduced pressure. b)'§

crude product was purified by col um

To a solution of 2.255 g of [4-butyl—2—(4—triﬂuoromethyl-phenyl)—thiazole—S—yl]—methanOl N
in 25 ml of dimehtylfonnamide was added 0.286 g of a 60% dispersion of sodium

- hydride in mineral oil. After stirring for 15 minutes, 3g of 4-bromomethyl-2-fluoro-

benzonitrile was added. The resuiting mixture was stirred at room temperature
overnight, then poured into water, extracted with diisopropyl ether. The combined
organic extracts were washed with water, dried over magnesium sulfate, filtered and
concentrated under reduced pressure. The crude product was purified by column
chromatography on sitica gel (heptane 95/ ethyl acetate 5} to give 0.6 g of 4-(4-butyl-2-
(4-trifluoromethyl-phenyl)-thiazol- -5-yimethoxymethyl]-2-fluoro-benzonitrile, which was

-fransformed into 3—{4~[4-butyl-2-(4—tnﬂuoromethyl-phenyl)—thlazol-5~ylmethoxymethyl]— '

2-ﬂuoro-pheny|}-4H—[1 2,4loxadiazol-5-one accordlng to the method described in

- example 1.

C24H21F4N303S (507.12), MS(ESI): 508.3 (M+H")

Example 29

- 344-[4-Methyl-2- (4—tnﬂuoromethvl~phenvl)—thnazo!-s-ﬂmethoxvmethvl]_phenvl}-4|-|-
l ,2,4loxad|azol-5-one




10 chromat ogr aphy on silica gel (heptane 95/ et hyl
etate 5) to give 0.6 g of 4-[4-butyl-

W0(72?0119517?§6u0r0rret hyl - phenyl ) - t hi azol - 5-yl rret hox WEE(ERZE15002950
2-fluoro-benzonitrile, which was transfornmed into
3-(4-[4-buty|-2-(4-t(f|uor?@gthyl-phenyl}thiazoI-S-yIm
et hoxynet hyl | -
2-fluoro-phenyl)-4H[1, 2, 4] oxadi azol - 5-one accordi ng
to the nethod described in exanple 1. 15
C24H21F4N303S (507.12), MS(ESI): 5A8.3 ?MFH—F) Exanpl e
29 , 3-{4-f4-Methvl-2-(4- trlfluoronﬂi I-nhenvi)
thi azol 5 vl met hoxyngt hvl| phe
11. 2, 41loxadi azol - 5- g 2005 786N
PCT/ EP2005/ 002950 10810 0N »- F F F According to
the nethod descri bed Wi Exanpl e 28
4-[ 4- Met hyl - 2- (4-
phenyl ) - thlazol-\ -thoxynethyl] benzonltrlle was
obtai ned from [ 4-)} -2-(4- 5
trifluoronethyk aienyl) t hi azol - 5-yl ] - net hanol and
commercially avat| abl e 4 br omonet hyl - benzonitrile.
4-[4-Methyl -2-(4-trifluoronethyl-phenyl)-thiazol-5-
yl met hoxynet hyl ] - benzonitrile was transformed into

4- | -2-(4-tdf] th
Accordini o mET ok desahadia Etne 281 1 i) 24¢-tiuoromethy-
4. t
~ phenyl): ‘é%%%‘}'ﬁ@'@@haéﬁéeﬁ?@“ﬁe%?@%%ﬁ% REGSH Motiy-2-4-
5 mﬂuorom@h&fspyzuerém-ﬂmwiﬁ-yﬂﬁnaﬂwrﬁl alﬂd c?)?g;nge[ctglhlf ?r\é?a;]aot;!% }{l:- 9
br °m°mﬁﬁ"(¥l Bg %wﬁ%]? %Lﬂidq g2z(idﬂ§uomthybpb«aeylbvthlazow N4
y!methoxymethyl] benzonitrile was transformed into 3-{4-[4-Methyl-2-(4-tiifluocromethyl-

- phenyl}-thiazol-5-ytmethoxymethyl]-phenyl}-4H- [1,2 4]oxad|azol-5-one according fo "
the method described in example 1.

10 C21H16F3N303S (447.74), MS(ESI): 448(M+H")

Example 30

3-{4-(2-8mhenvl-4-vl-5—methvl-oxazol-4—vlmethoxv}-2-chloro-phenvﬂ-4H-
- 2 4]oxad|azol- 5-one

0
T

According to the method described in Example 1, 3- [4—(2-Biphehyl~4~yl—5—methyl—
oxazol~4-ylmethoxy)—2-chloro—phenyl]-4H«[1 2 4]oxad|azol- S-one was obtained from 4~
- |odomethyl~5-methyl-2-p-b|phenyloxazole and comrnerclaﬂy avallable 2-chloro-4- |
20 - hydroxy-benzonitrile. - S o t AL B
- C25H18CIN304 (459.89), MS (ESI'.): 460(M+H").

15



ON 15 ---111JJJ~~~\ According to the nethod

wod6imoiRed i n Exanple 1, <0070
3-14-(2-Bi phenyl - 4-yl - 5- et hyl - PCT/EP2005/002950
oxazol - 4-yl met hoxy) - 2- chl or o- phenyqg- 4H[ 1, 2, 4] oxadi azo

| - 5-one was obtained fro ‘ﬁg
i odonet hyl - 5- net hyl - 2- p- bﬂ) enyl oxazol e and
commercially avail able 2-chloro-4 20
Exampl égroxy benzonitrile. C25H18CI N304 (459.89), Ms (ESI):
% (MH—H) WD 2005/ 097786 PCT/ EP2005/ 002950 109

L‘Lg-i]%agiﬂmjﬁmphenyl I4H f 1.2 4loxad| azol -5-one N J° I\IO

0O .5 According to the nethod descrjbed in Exanple 1,

3- (2 Chl ord-4-[2-(4- nethoxy- it

phenyl ) - 5- met hyl - oxazol - 4-yl ne x¥] - phenyl ) - 4H

[1, 2, 4] oxadi azol - 5- one was oua|ﬁed from

4- |odonethyl 2- (4-neta§%yp o 5- met hyl oxazol e and

comercially availab

2-Ch|oro-4-hydroxy--9'zonltrlle 10 C20H16CI N305

(413.82), M5 (ESI): 424 (MtH*). Exanple 32

3-(2-Chloro-4-f2-f5/met hyl -2-(4-trifluoronethvl -phenyl

)-thiazol -4-yl | ettfaxyl - phenyi - 15

4Hf 1. 2. 41oxadi azol -5-one . SO FI1\ NONO F%/ F
= Sci FF '

According to the method described in Exarnple 1, 3-{2-Chlor-4-[2-(4-methoxy-
phenyl)-5-methyl-oxazol-4-ylmethoxy}-phenyl}-4H- |1 2,4Joxadiazol-5-one was
.obtained from 4-iod9methyl-2—(4-methoxyphenyl)-5-methyloxazole and commercially
available 2-Chloro-4-hydroxy-benzonitrile.
10 C20H16CIN305 (413.82), MS (ESI): 414 (M+H", |

Example 32

3-(2-Chloro-4-{2-[5-meth yl-2—(4—-tnﬂuoromet_f1vl-phenvl)—th1azol-4-vll—ethoxv}-nhenvl)-
15 4H{1.2 4]0xad|azol-5~one

Cl

According to the method described in Example 9, 2—Chloro—4-{2¥t5-methyl-2-(4-
20 - pentafluorsulfanyl-phenyl)-thiazol-4-yl]-ethoxy}- benzonitrile was obtained from 2-{6-
o Methyl-_2__-(4-pentaﬂuorosulfanyi~pheny|)-thiazol—4—yl]~ethanol and commercially |
available 2-Chloro-4-hydroxy-benzonitrile. 2—Chloro-4-{2—[5—meﬂ1yl—2-(4-
pentaﬂuorsulfanyl-phenyl)—thiaqu-4~yl]-_ethoxy}- benzonitrile was fransformed Into 32~



‘According to the nmethod described in Exanple 9,
2-Chl oro-4-{2-[5-nmethyl-2-(4 20
WOHAYEY77¥or sul f anyl - phenyl ) -t hi azol - 4- yl ] - et hoORGYTAEP2005/002950
benzonitril ewas obtai ned from 2-[5-
Met hyl - 2- (4- pent af | uor osul f anyl - pheny4}t hi azol -4-yl]-e
thanol and commercially adaflable
2- Chl or 0- 4- hydr oxy- benzoni t dl e.
2-Chl oro-4-{2-[5-net hyl - 2- (4-

Chloro—@e(ﬁt[ﬁ#meﬂwwziammhopdsmBWY)*Phbnglz)thaéow-%eéth@Xy}phen 1)- 4H-
rile was transformed int 2005/°097786

[1.24]o %%Eém@ggg ing {@the method descnbed in example 1. _
O T LR MRS Q] 27 oxact azol - 5. one

according to the method described in exanple 1.

H15CI F5N303S2 (439.93), MS(ESI): 540( MrH+) 5
Exampl mpl e 33

y
ggRyoaoedns - one WO 2005/097786
PCT/EP2005/002950 111 O 0 NG N / 1Sd + S\
N F~\ OFCO FEHO==0 OO0 pTsOH MOH A MsCl,

"NEt3 ONSON Ca d FFF F



F OO NaoMve / MOH N NH2OHN NOSNON C d F
Phenyl chl or of om at e, ridine HZ DBU, MCN N+

WO 500%97"786 & \y NOoC FF exarFr)ypI e 33 F PCT/EP2005/002950
2 ChI oro 4-r4-(tetrahydro- DVran 2- vI oxymet hvl)-2-(4-tr

i fluoronethyl i)henvil thi a@

ylnet hoxyl- benzonitrile V\A 005/ 097786

PCT/ EP2005/ 002950 112 0 no NOn N~ CI NC + 0-<C/,
/I SN F/ OFA FFFF 3.004¢

5- (Chl Zlfoi’zthyl) 4-[ (tetrahydro-2H pyran=&: yl oxy) met hy
[]-2- rlfluorrrethyl)phenyl] 1, 3-t l e
(sy esi% is descg’bed in W2002/ 0 2? t hi azol e
dlssolved in Oofm di mathylf mam de. 5.0 g of
C&si rbopat e ARy 1. 53—g-2 5 N o
Iosro4hydroxy on|tr|Ie r 8ded ae\\
i xture was stirred at room N
F © E “
F _
F F
|
0=§=0
‘ -0 ,
pTSOH, MeOH MsCl, NEI3 /g—\ . |
N‘ A '
s © \
RO
cl
F
F

o 0 | _
NaOMe / MeOH NH20H N\/\g’\ N—0
B i ol
, s ©
N
: cl .

1. Phenyichloroformate, Pyridine

o
H s
2. DBU, MeCN N N N M
. N ‘
: cl

F exarhple 33

2-Chloro-4- JA-{tetrahvdro—pvran-2-vloxvmethvl)-2—(4-trrﬁuorornethvl—nhenvl)—thxazol-s- .
5 ﬂ thoxyl-benzonitrile -




10

tenperature overnight. Then 300. m of ethylacetate
were added , the m xture washed three tines with
WY NaHCO3 sol ution and brine then dri eBCEFER2005/002950
MySO4. The solvent was renpved in vacuo to obtain 4.1
g of crude 2-Chloro-4-[4-(tetrahydro-
pyran-2-y|oxynethyl)-z-(4-ﬂﬂ?fluoronethyl-phenyl)-thia
zol -5- yl met hoxy] - benzonitrile as 10 yellow oil. This
material was used without further purification.
C24H20CI F3 3S (508,95), MS(ESI): 509.1 (M+H+), 5.1
(M THP E;f??le-Chloro-4-l4-hyd
r oxymet = 2:A 44ri fl uoronet hvl - phen)l)-thiazo

enzonitrile ;. O 0 no pTsOH,
OCSONC N F\NCAIIF'IFF FF 15 F

[4-(tetra ran-2-yl oxy W= -(4‘
i azol - 5- 0 \\
met hoxy] - benzoni tri re di ssol vegd n 5(53 m N

i f Nuadonet@yl - phenyl
©t hanol . 320 ng p- tolluenesul fonic monohydrate .
E ere added and the mixPure was stirrlesfor one hour WO
2005/ 097786 PCT/ EP2005/ 002950 113yat roont enperat ure.
The solvent was renoved i n vacuoFapd the residue was
di ssolved in ethylacetate and washed twice with

3.0 g 5-CHiGomE waﬁﬁi@t \dtbla- A ﬁ)’ﬁ@‘“ Ioi_ over
g SH. . iJIJ € soO véﬂﬂdfgsﬂ?e%%’é?wﬁ acuoygo2 tain 3.4
(triftuormgtipd \phiegyl]- 144 3fthiazole (synthesis is described in W02002/067912) thiazole

. hydr ox yle2-(4-treifluor | -phenyl ) -thi azol - 5-
were disfYe R TO0 ol tetbyformaflBEa.0Y Sfimicarpoae and 1.63 g 2-
Chloro-4pyair8 3B driiisidie ward aBdibd AYfel #el mixtdrPwés GiirEY: at room

(n-Heptan: Ethyl acetate = 1: 12 = 0.27.

temperature overnight. Then 300 ml of ethylacetate were added , the mixture washed
three times with saturated NaHCO3 solution and brine then dried over MgSO4. The
solvent was removed in vacuo to obtain 4.1 g of crude 2-Chloro-4-[4-(tetrahydro-
pyran-2-yloxymethyl)-2-(4-trifluoromethyl-phenyl)-thiazol-5- ylmethoxy]-benzonitrile as
yellow oil. This material was used without further purification. |

C24H20CIF3N203S (508,95), MS(ESI): 509.1 (M+HY), 425.1 (M-THP +H+).

N
1
-
1

F

2-Chloro-4-[4-hyd Arifluoromethyl-phen

benzonitrile

O o
/C\ © pTsOH, MeOH> N \,g/\
\N . Cct -
Cl .
. F ‘

F

419 2-Chloro-4—[4—(tetrahydro—pyran-2-y|OXYmethyl)-2-‘(4-triﬂuoromethyl~—phenyl)-
thiazol-5- yimethoxyl-benzonitrile were dissolved in 50 ml methanol. 320 mg p-

- toluenesulfonic acid monohydrate were addec_i and the mixture was stirred for one hour
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16

20

Met hanesul f oni ¢ aci d

wO020d5%954sOr 0- 4- cyano- ahenoxynet hvl | 2 (
triftluoromethvl phenyl 10 thiazol-4-y
/

Osi_ O Op MC, NEE3 N - N-/ 0\

dd FF FFFF 1.8 g 44
2- Chl or 0- 4-[ 4- hydr oxynet hyl - 23:(4-t rifluoromethyl-pheny
I)-thiazol - 5- yInEthoxy]- benzonitrile were suspended

d | ed bat
at roonﬁ)tﬁgg)%r%ur = a%gg{lﬁ 3{%‘1 Tefinoyedn \Z@g;lcgargcg ﬂ?fi! Fssidas v was dissoived
in ethylaceﬂt@ﬁhdmvmwmc@@ﬂﬂﬂsafﬁ?ﬁeﬂ%ﬁhﬁd@ s&@ﬁﬁh)%{nlg I?rg%%ﬁ'nen dried

M #b eq_ at 0C for one hour then washed w
over Mgpie . Theisolventavas feoned imivasud vo nobtains3 Aa i eficro-4- [4-
hydrox}’rﬁéﬂ‘ﬂd-? 4?3?2@%%'-&& aﬂyﬁgwrﬂﬁla%o D)'/lr%e Cé)%l]— bénzomtnle as pale

yellow mlidyl ) 2-(4-trifluoronethyl -phenyl)-
as pal e yel | ow solid.

CHOHTRGlsNRO RS R aR) MRy 4die By SBihapaEthylaGetate = 1:1)

=0.27.2- Chl or 0- 4- (4- net hoxvmet hvl - 2- (4-t (fl uor onet hyi - phenyl
) thiazol 5-vimethoxA benzonitrile WO 2005/ 097786

. PCT/ EP2005/ 002950 114 o=s=0 | a o N NaOMWel I\/b()—| NL I

Methangsul?omc éc;% é-(é-—chloro—tl-cvano-phenoxvmet m-z-( -tnﬂuorometh)dﬂghenyl):

thiazol-4-vimethyi ester

4
| met hy | PEERA003402950
\N/ SO\ / \N

0 | o
MsCl, NEt3
< A
0 0
Cl S Cl
F Fu
F F

1849 2~Chloro-4-[4—hydroxymethyl-2-(4-triﬂuoromethyl-pheny!)—thiazoi-5-ylmeﬂ10xy]-
benzonifrile were suspended in 50 mi dichloromethane and cooled in an ice bath. 0.39
m] methanesulfonylchloride and 0.89 mi triethylarﬁine were added. The resulting
mixture was stirred at 0°C for one hour then washed with water and brine, dried over
MgSO4. The solvent was removed in vacuo to obtain 1.0 g methanesulfonic acid 5-(3-
ch!oro~4-cyano-phen0xymethyl)—2—(4-tnﬂuoromethyi-phenyl) thlazol-4~ylmethyl ester
-as pale yellow solid.

C20H14CiF3N204S2 (502.92), MS(ESI): 503.1 (M+H).

2-Chloro-4-l4-methoxvmethvl—2 (4—-trrﬁuoromethvi-nhenvi)—thlazoi~5-ylmethogl

" benzonitrile
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FFFFF 120 ng Methanesul fonic acid
chl or o- 4- cyano- phenoxynet hyl } 2- (4-tri fl uor onet hyl
WOZOB&%%HW} t hi azol -4-yl nethyl ester were di ssdGI&EP2005/602950
m  nmethanol. 12.9 ng sodi um nethoxi de were added and
the m xture stirred at 50C,fgr one hour. The reaction
5 mxture was diluted by aaagtlon of 50 m et hyl
acetate, washed with one nolar hydrochloric acid then
dried over MpSH. The sol vent was renoved in vacuo and
the rlesidue purified by RP-HPLC to provide 30 ng of
2- cRFGF& 4- [ 4- met hoxymet hyl - 2- (4- |
ronmet hyl - phenyl ) -t hi azol - 5-yl ng, xy] -
bendonitrile as |yophilisate. C20H 4 3N202S
N RERS! ) 43WOMedfMeRlt 10N
3 Chl ©r o@ et hoxymet RVT- 2- (4,4TBf | ubro y\ph
nyl ) - t hi azbt=5- viNret hoxvl - phe N
1. 2. 41oxadi @zol - 5- one 10 % o 2. a
Phenyl chl or of onnate, Pyridin ,~ 3. DBU. McCN N1 O
/ 30S\/ \ N/ \ NO qF _gexanple 33 F F 15
According to the nethod described in Exanple 1,
t [Bma - . .
120 mg ﬁdé_ 8?[@éﬂg§gﬁg%ﬁ Elgrftghenyl ) -t %2?0 h%’lmfyrrrne?tﬁgl% % ( qrornethyl-
phenyl)-)thlaaml—flaylmeﬂlmﬁateawere dissotvedhin 5 mltmetimhdl rmre m% SOdlum

methom&ei %p;%féh{san%?g th¥ ﬁzé;ﬂﬁé“ﬁ }%uoonreo our The reaction

mixture \?&ﬂ; g!/i%g%d;gg‘%@%ﬁ;:@g% Og /?ﬁoloezﬂgg( Fbthie A98shed WitHdne H’Q)léﬁo

hydrochloric acid then dried over MgSO4. The solvent was removed in vacuo and the
residue purified by RP-HPLC to provide 30 mg of 2-chloro-4-[4-methoxymethyl-2-(4-
tﬁﬂuoromethyl-phenyl)—thiazol—5-y|me_thoxy]- benzonitrile as lyophilisate.
C20H14CIF3N202S (438.86), MS(ESI): 439.1 (M+H).

‘M

r

3~{2-Chloro-4~I4—me;t_hoxvmethyl—-2-(4—triﬂuoromethvl-phenvl)-thiazol—~5—&lme’thoxv}4
phenyl}- 4H-[1.2 4Joxadiazol-5-one

1. NH20H | i
2. Phenylchloroformate, Pyndtne
3. DBU, MeCN O_
. 7 N 0 _

N.—O

example 33

According fo the method described in Example 1, 3-{2-Chloro-4-[4-methoxymethyl-2-
(4-triflueromethyl-phenyl)-thiazol-5-yimethoxy]-phenyi}- 4H-[1,2 4Joxadiazol-5-one was

) __obtamed from 2-Chloro~4 [4-methoxymethy|«2 (4-tnﬂuoromethyl-phenyl)—thlazo|-5- _’ |
yimethoxy}- benzonitrife. 2

20

C21H15CIF3N304S (497.88), MS(ESI): 498.3 (M+H").
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115 Exanple 34 3-f 2-Chloro
nmet hoxv- et hoxvmet hyl )-2-(4-trifl uoronet hvl
woéoﬁgéfﬂf/l % thi azol 5 vyl nethoxyl -phenyl)-4H 11 PCT/EP2005/002950
4i oxadi azol - 5-one 5
2-Chl oro-4-f4-(2- nethoxv efﬂngnethvl)-Z-(4-trifluorom
et hvl phenyl) thiazol t hoxyl - benzonitrile
0=S=0 Nal I, HO CH2- C}Q 0-CH3 0 NI S\NNO S C/'
F_CA NG FFFFF 120 ng Methanesul fonic acid
5- (3- chl or o- 4- cyan- phenoxynet hyl ) - 2- (44rifluoronethyl -
Exampld84phenyl ) - thiazol -4-yl methyl ester were dissolved in
5 m 2-nethoxyethanol. 10.0 ng sodi um hydri de were
_Lﬂlmi&d&aa@mwwggmﬂam m g_ﬂrthuaEBﬁs-
j uted by addition o
ZOrREPB2 i ne then dried over
MySO4. The solvent was renoved in vacuo and the
Chl residye rled by RP HPLC to provide 30 ng of
2-Chloro-A-4+(2-m fene 2 SrdrifuatnyéthyRphdnyil-thib#ersm

metho hb’ n nyI ) - th| azol 5-yl nmet hoxy] - benzonitriTe as
. C22H 1 8CI F3N203S (482.91), MS(ESI):

483. 1 ( M+H) .
3- (2L gr o- 4- f 4- ( 2- met hoxv- et hoxymet hvl ) - 2- (R tritluo
romet hivl ~ phenyl ) -t hi azoI 5 yhi met hoxvl - nhenyl‘ﬁ 4Hf 1

2 4j d| azol - 5-one V\D 2005/ 097786
PCT EP2005/ 002950 M@l HO-CH2-CH2-O-CH3

SR e

120 mg Methanesulfonic acid 5-(3-chloro~4-c_yano-phenoxymethyl)-2—(4—triﬂuoromethy|—\
phenyl)- thiazol-4-ylmethyl ester were dissolved in 5 mi 2-methoxyethanol. 10.0 'mg
sodium hydride were added and the mixture stirred at 50°C for one hour. The reactioh
mixture was diluted by addition of 50 ml ethyl acetate, washed with brine then dried
over MgSO4. The solvent was removed in vacuo and the residue purified by RP-HPLC
to provide 30 mg of 2-ChIoro-4-[4-(2-methoxy-ethoxymethyl)-2~(4-triﬂuoromethyl-

Vphenyl)-thiazo!~5-ylmethoxy]- benzonitrite as lyophilisate,

C22H18CIF3N203S (482.91), MS(ESI): 483.1 (M+H),

3-{2-Chloro~4-I4~(2—methoxv—ethoxvmethvl)—2-(4~dt|jﬂuoromethvl-nhenvl)—thiazo!-s-
vimethoxyl-phenyl}-4H-{1,2 4loxadiazol-5-one
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15 ~

0O 1. NH2OH 0 2. Phenyl chl orof ormate, Pyridine H 3.

DBUL MMCNNO + SO\~-ONNNO O d FFFF
WOgMRMET®E634 F According to the nethod descri bRAIER2005/002950

Exanpl e 1, 3-{2-Chloro-4-[4-(2-nethoxy-

et hoxynet hyI }2-(4-trifl uor onet hyl - phenyl ) -t hi azol - 5-

yl met hoxy] - phenyl } - 44 [ 1,148 oxadi azol - 5- one was

obt ai ned from 2- Chl or o- 4-[ 4- ( 2- met hoxy- et hoxynet hyl ) -2

5 (4-trifluoromethyl-phenyl)-thiazol -5-yl net hoxy] -

béngonitrile. C23HL9CI F3N305S (541. 94) . I\/S( ESI):

2 (MtH+) . Exanple 35 10

3-f23Chl or o-4-f 4-(2- et hoxv- et hoxynet hyl
Ryl - phenyl ) - thiHa@ol - 5- yl met hoxyl -
. 4l oxadi azol B-Fhppciloggformgiey Pyrigige S
n the nme 8 descri bed i

“2-(4-trifluor
enyl ) - 4H-f
. O CI FF

‘ | e andN

S o
henyl}th| I-5N’
4] 8xadi azol - 5- ofle was
cid example 34

hoxymst hyl 2-?4-t rifluorometh
yl met hoxy] - phenyl }-4H 15 / [1,2
obt ai ned from net hanesul fonl
F 5- (3-chl or o- 4- cyano- F

According to the method described in Example 1, 3-{2-Chloro-4-[4-(2-methoxy-
efhoxymethyl)-2-(4~triﬂuoromethyl—phenyl)-thiazol—5— yimethoxy]-phenyl}-4H-
[1.2,4]oxadiazol-5-one was obtained from 2-Chloro-4-[4-(2-methoxy-ethoxymethyl)-2-
(4-trifluoromethyl-phenyt)-thiazol-5-yimethoxy]- benzonitrile.

C23H19CIF3N305S (541.94), MS(ESI): 542.2 (M+H").

Example 35
3-{2-Chloro-4-{4- (2—ethoxv~ethoxvmeﬂwl)—2—(4~tnﬂuoromethvl-phenvi)—ﬂ"uazol 5-
vlmethoxvl-phenleH—f1 2.4loxadiazol-5-one

According to the method described in Example 1 and 34, 3-{2-Chloro-4-[4-(2-ethoxy-
ethoxymethyl)-2-(4-trifluoromethyl-phenyi)-thiazol-5- yimethoxy}-phenyl}-4H-
[1.2,4Joxadiazol-5-one was obtained from methanesulfonic acid 5-(3-chloro-4-cyano-
phenoxymethyl)—2—(4-tnﬂuoromethyl—phenyl)— thlazoM»ylmethyl ester and 2—eth0xy-

 ethanol.

20

C24H21CIF3N305S (555.96), MS(ESI): 556. 3 (M+H").
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156

phenoxynet hyl)-2-(4-trifluoronethyl -phenyl) -
4-yl met hyl ester and 2-ethoxy- ethanol.
Wo@iﬁéﬁﬁ F3N305S (555.96), MS(ESI): 556.3 (M-HQI/EP2B5/002950

WD 20051097786 PCT/ EP2005/ 002950 117 Exanple 36
3-f2-Chl oro-4-14-(3- rrethMj?ji?poxyrrethvl)-2-(4-trif|uor
onet hyl phenyl) thiazol nmet hoxyl - phenyl }-4H (1 2

4| oxadi azol -5-one OH NI N 3 NO ¢l F F 5F

Accordi ng to the nmethod described in Exanple | and 34,

3-{2-Chl oro-4-[ 4- ( 3- met hoxy-

Examplel 3 oxy met hylr2-(4-trrfl uoronethyl - phenyl)-thiazol - 5-
[rret hoxy] - phenyl ) -4H [ 1, 2, 4] oxadi azol - 5- one was
~fatho

dthyi)-o- acnmlﬂsrﬁ%éth PhReMAY- 87 0l-5-
r|fluororret ylI - phenyT )~
Ade 3- net hoxy-1- 10 propanol

C24H2]iCI F3N305S (55596) I\/IS( ESI): 556.3 (MtH ).
. Examp 37
3-{4- 15{Met hoxvnet hvl - 2- ( 4- net hoxy- phen) | ) - oxazol - 4-yl

nmet hox 2 net hyl phenyl}- 15 4H
11. 2. 4] oxadi azol -5-one-H O\ N NCO

\g“ \f

N’O
ci

According to the method described in Example 1 and 34, 3-{2-Chloro-4-{4-(3-methoxy-

propox'ymethyl)-2-_(4-triﬂuoromethyl-phenyl)-thiazoI-5- yimethoxyj-phenyl}-4H-
[1,2,4]oxadiazol-5-one was obtained from methanesulfonic acid 5- -(3-chloro-4-cyano--
phenoxymethyl)—2-(4-tnﬂuoromeﬂ1yl-phenyl)- thlazol-4~y|methyl ester and 3—methoxy~1 -
propanol. '
C24H21CIF3N3058S (555.96), MS(ESI): 556.3 (M+H"* ).

Example 37
3~{4~[5-Methoxvmethvl-2-(4-methoxv—phenvl)-oxazol—4—vi methoxv]-z-methvi-phenvl}-
4H- 1,2 Aloxadiazol-5-one

l
0

\(

N’O

__ Accordmg to the method described in example 15 and example 33 3-{4-[5-. |
' Methoxymethyl~2-(4-methoxy—phenyl)—oxazol—4—ylmethoxy]-z-methyl-phenyl}-4H-

[1,2 4]oxad|azol-5-one was obta:ned from [2-(4-m ethoxy~phenyl)-5-(tetrahydro—pyran- g
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~0O According to the nethod described in exanple 15 and
exampl e 33, 3-(4-[5-
WOI%‘P%?( fret hyl - 2- (4- net hoxy phenyl ) - oxazol - 4- yPGEERWRYP02950
- 2- et hyI phenyl )-4H [ 1, 2, 4] oxadi azol - 5- one was
obt ai ned from
[ 2- (4- met hoxy- phenyl ) - 5- (t%ﬁahydro pyran WO
2005/ 097786 PCT/ EP2005/ 002950 118
2-yl oxynet hyl ) - oxazol - 4-yi ] - met hanol and commercially
2—y|oxym¢&hylhbxezm -Frylfonethancianchgoimenaiciallyr availabl2 2PN @6

MS(ESI): 424.2 (MtH+). 5 Exanple 38
methyi!%}%}né’tépe( 2- Met hoxy- et hoxvnet hyl ) - 2- (4- net hoxv- phenyl ) -

C22H29X308 42334 MBESI): 4208t (M+HH*
phenyf 33113 2,41 oxad| azgr 5- )one 1~o 0 H O_ ONO

NO 10 10 Accordlng to the method described in

exanpl e 15 and exanple 34, 3-{4-[5-(2-

met hoxy- et hoxynet hyl ) - 2- (4- met hoxy- phenyl ) - oxazol - 4-yl
Exampleeggdoxy] - 2- met hyl - phenyl }- 4H-[1, 2, 4] oxadi azol - 5- one

obt ai ned from [ 2- (4 methoxy phen l)-5- (tetrahydro
3-{4-15-L2- Metheoxyethoxymethyl)-2{d-mathoxviphenw}-exazpi-4ndmethoxyl-2-methvi-

l.ahl e 4 quoro 2- nethylbenzonltrlle
%e 2iiGadiaBiRs ol © 1T o 0T (467. 48),

MBEESI ) 468.2 (MrH+) .  Exanple 39

3-f 4-f 4- Met hoxynmet hyl - 2- (4- net hoxy- phenyl ) - oxazol - 5-yt
met hoxyl - 2- net hyl - phenvl 1 -. 20 4H f

1.2 oxad| azol - 5 one OH

d 21

According fo the method described in example 15 and example 34, 3-{4-[5-(2-—
methoxy-ethoxymethyl)-2-(4-methoxy-phenyl)-oxazol-4-ylmethoxy]-2-methyl- phenyl}-
4H-[1,2,4Joxadiazol-5-one was obtained from [2-(4-methoxy-phenyl)-5-(tetrahydro-
pyran-2-yloxymethyl)-oxazol-4-yll-methanol and commercially available 4-fluoro-2-
methylbenzonitrile and 2-methoxy-ethanol. |
C24H25N307 (467.48), MS(ESI): 468.2 (M+H").

Example 39 ,
3-{4-{4-Methoxymethyl-2-(4-methoxy-phenyl}-oxazol-5-yimethoxyl-2-methyl-phenyi}-
4H- [1.2 4]oxadiazol-5-one

0
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N/ - IN I 0 N W 2005/097786 PCT/ EP2005/002950 119

to the nmethod described in exanple 15 and
wo’%ﬁ&%rsv?h?gs 3 (4-[ 4- TP B CT/EP2005/002950
met hoxymst hyl - 2- (4- met hoxy- phenyl ) - oxazol - 5- yl met hoxyj
- 2-nmet hyl - phenyl )-4H [1, 2”@ oxadi azol - 5- one was
obt ai ned from

[ 2- (4- met hoxy- phenyl) 4- (t et rahydro- pyran-
-5-yg- nmet hanol and commercially

Accordfpto ik Taeile s aser i AMpPutnacd xaipto 3 AP MB06

e e S R el ey

1.2 4]063%de| -§-onenveashobiaine froth §2- (4~methoxy—phen -4-(tetrahydro-pyran-

4 £1 |
'Y'OXV'RI%%%C%’(S @W'I%'S'e%‘?é(ﬂ Iaﬁ?ﬁ?f@!@ggﬂ?aibeavamtdgmuamm

methyllmﬁﬁoﬁmgm e 34, 3-(4-[4-(2-
oxy- et hoxymet hyl ) - 2- (4- net hoxy- phenyl ) - oxazol - 5-yl

022H2Th!$@6>(9?3 z3hd¢1$gESI )m%m(wmg
4H [ 1, 2, 4] oxadi azol - 5- one. was obtai ned : from
[ 2- (4- met hoxy- phhenyl ) -4-(tetrahydro
pyr an- 2-yl oxynet hyl ) - oxazol - 5- yg- net hanol and
- conmmercially avail able 4-fl uoro-2- nethylbenzonltrlle
EX&mP‘%ﬁQ 2- et hoxy- et hanol C24H25N307 (467.48), MS(ESI):

SR ) A -aKazolk - vlmethoxv]—2—methvl-'
henvi}-dhle mambl-g_dﬁewet hova 2 rret hyI phenyl } -

44 f 1. 2. 41oxadil azol - 5- one WD 2005/ 097786

P EP2005/ 002950

0 .

' l/\L O © N\ \f
—~O
N
=0

According to the method described in example 15 and example 34, 3-{4-{4-(2-
methoxy-ethoxymethyl)-2-(4-methoxy-phenyl) -0Xazol-5-yimeth oxy]—2—methyl— phenyl}-
4H-[1,2 4Joxadiazol-5-one was obtained from [2-(4-methoxy-p henyl)-4—(tetrahydro-
pyran-2-yloxymethyl)-oxazol-5-yl]-methanal and commercially avaxiable 4-ﬂuoro—2-
methylbenzonitrile and 2-methoxy-ethanol.

C24H25N307 (467.48), MS(ES!): 468.2 (M+H").

~ Example 41
_—_{4—[4 (2—Ethoxv~ethoxvmethvl)—2-(4—methoxv—phenvl)—oxazol-5-vlmethoxv]—2—methvl-
Qhenvl}- 4H-[1,2 4loxad:azol-5-one




120 "OO0OH J, 0O ONCO 10 According to the nethod
described in exanple 15 and exanpl e 34,

WO 3605497746 ( 2- et hoxy- PCT/EP2005/002950
et hoxynet hyl ) - 2- (4- met hoxy- phenyl ) - oxazol - 5- yl nmet hoxy]
- 2-net hyl - phenyl )- 4H [1, 2, 4] oxadi azol - 5- one was
obt ai ned from 120
[ 2- (4- met hoxy- phenyl ) -4-(tetrahydro-pyran 5
2-yl oxymet hyl ) - oxazol - 5-yl ] - met hanol and comerci al |y
ayai | abl e 4-fluoro-2- nethyl benzonitrile and
2tet hoxy- et hanol . C25H27N307 (481.51), MS(ESI): 482.2
( ). 10 Exanple 42
344~ 2- (4- Met hoxy- nhenvl ) - 4- ( 3- met hoxy- pr opoxvnet hvl ) -

oxaz§l - 5-yl met hoxyl - 2- net hyl -
pheényl } - 4H—[1 2PA10xad|azoI 5-one 0 0 0 0- CGZ" -f .
rdi }.hegret hod described in exanpl e 15 and

| S0 \}2/’(4 15

t hoxy- ph | ) -4=Q 3- net hoxy- pr opoxynet hyl ) - oxazol - 5-y
met hoxy] - 2- net hyl - phenyl }- 4H[1, 2, 4] oxadi azol - 5-one
-0 was obt ai ned from [ 2-(4-nethoxy-phenyl)-4-(tetrahydro-
pyr an- 2-yl oxynet hyl ) - oxazol - 5-yl ] - net hanol and
Accordingdatieeanetitod desctibdd i dxdrhpler t6 and mxt-:ilmiibéﬁ; Gn{4{4-($ethoxy-

ethoxym@fiybie VA meBot phepy-osa s HRanosYl ganethy-phenyi)- 4H-

[1,2,4]0xB8iE2E6R500R6 W 8Btaided from [2-(4-methoxy-phenyl)-4-(tetrahydro-pyran-

5 2-yloxymethyl)-oxazol-5-yl}-methanol and commercially available 4-flucro-2-

methylbenzonitrile and 2-ethoxy-ethanol.
C25H27N307 (481.51), MS(ESI): 482.2 (M+H").

10 Example 42
3-{4-[2-(4-Methoxy-phenyi)-4-( 3-methoxv—proDoxvmeﬂwl)-oxazol-&vlme hoxyl-2-
methyl- phenyl}-4H-[1,2 4loxadiazol-5-one

!
\
0
o
O
» o-Q—(\N‘f
\-

- According to the method deseribed in example 15 and example 34, 3-{4-[2-(4- |
15 memoxy-phenyl)-4-(3-methoxy-propoxymethyl)—oxazoi-5-ylme_thoxy]e2—methyl— phenyl}-
4H1,2 Aloxadiazol-5-one was obtained from [2-(4-methoxy—phenyl)—4—(tetrahydro- :

pyran-2-yloxym ethyl}-oxazol-5-yi]-methanol and commercially available 4—ﬂuoro-2—- EER

- methylbenzonitrile and 3-methoxy-propan-1-ol.
| - C25H27N307 (481.51), MS(ESI): 482.2 (M+H").
20 -



Exanpl e 43
Et hoxvnet hvl - 2- (4- net hoxv- phenyl ) - oxazol - 5-vim
WO%‘% /é)&?j/? 2 met hyl phenyl | -4H [ 11, 2, 41oxadi azz SCTERZHE/092950
H NCO 5 "0 According to the method described in
exanpl e 15 and exanpl e 34,1&3 (4-14-
et hoxynet hyl - 2- (4- et hoxy enyl ) - oxazol - 5-yi net hoxy] -
2-met hyl - phenyl ) -4H [ 1, 2, 4] oxadi azol - 5- one was
obt ai ned from -
[ 2- (4- met hoxy- phenyl ) - 4- (tetrahydro-pyran-
' Examplé-4g oxymet hyl ) - oxazol - 5-yl ] - net hanol and conmerci al |y
. avai | abI e 4-fl uor o- 2 10 rret hyi benzonltr| I e and

0l e, 44 15 3-14-4- Benzvi oxvet hvl - 2-
L_,_A_]_g%@1240 rpnle5U/\aZO| 5 vi net hoxvl 2 nethyl phenyl}- 4H

11, 4onad|azol 5-one 0 N1 N OO\ 10 According to
t he thod described in exanple 15 and exanpl e 34,
3-44-1 4- .
Qﬁﬁ%&Lgxy p H - met-hoxy- phenyl}oxazol 5-yl net hoxy
] #2-/met’y s H 20 [1, 2, 4] oxadi azol - 5- one was

N
2-(4- rrethox - phenyl ) -4- (tetrahydro-pyran WO
o 2005/ 097786 PCT/ EP2005/ 002950 122
S 2-yl oxynet hyl ) - oxazol -5-yl ] -met ha not and comerci al | y

d
Aot rvaliot ey AN THRRAHIL AR oty
ethoxyn\em;#%(#n@tm-@h@)d)soxazol-&ylmethoxy]—Z-methyl-phenyI}-4H~

[1,2.4]oxadiazol-5-one was obtained from [2- ~-(4-methoxy-phenyl)-4- (tetrahydro-pyran~
2-yloxymethyl)-oxazol-5-yl}-methanol and commercially available 4-fluoro-2-

10 methylbenzomtnle and ethanol.
C23H23N306 (437.46), MS(ESI): 438.2 (M+H").

, Example 44 _
15 3—{4—[4—Benzv!oxvmethvl-Z-M—methoxv—ohenvl)-oxa_zol—S-vlmethoxv]-z-meth‘vl-phenvl}-

4H- .| 1.2 4]loxadiazol-5-one

4
Qﬁ“ oe

N-O
)

‘According to the method described in example 15 and example 34, 3-{4-[4-
benzyloxymethyl-2-(4-methoxy—phenyl-}-oxazo!-ﬁ-ylmethoxy]-2—meﬂ1yl-phenyl}~4H—
20 [1,2,4]oxadiazol-5-one was obtained from [2-(4-methoxy—phenyl)—4~(tetrahydro-?pyran-‘ |
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3- (2-Chl or o- 4-[ 5- met hoxynet hyl - 2- (4- met hoxy- phenyl ) - ox
azol - 4- vl net hoxvl - phenyl }- 4H [I| , 2, 41oxadi azol - 5-one
wOoNeosBIrdd- 0 O \v cl O 10 According to the nmepdmuPr2005/002950
descri bed in exanple 1 and exanple 33, :
3-{2-chl oro-4-[5- nethoxynethyl -2-(4-met hoxy-phe
nyl ) - oxazol - 4- yl net hoxy] - ph&ayl } - 4H
[1, 2, 4] oxadi azol - 5-one was obt ai ned from
met hanesul fonic acid 2-(4-nmet hoxy-phenyl) -
2-y|oxyn5ethygidx@hw5@ﬂnﬁém@rﬁowéwumw.fclalrycamgbré4-ﬂmbff?§hy'
ester and commercially avail abl
methylbenzanigieand phenykpetbanohi trile. 15 C21 H 8CI N306

czaHzshifbn it SR SIEd): Bz gD Beree 40

et hoxvnet hyl ) - 2- (4- met hoxy- phenyl - oxazol - 4-yl met hoxyl
20 phenyl}-4Hf1, 2, 41oxadi azol -5-one o-- o {i0 a1
eoo 0 WD 2005/ 097786 PCT/ EP2005/ 002950 123 Accordi ng
the nethod described in exanple 1 and exanple 34,
Exanuﬂé&?z chl oro-4-[5-(2- nethoxy-ethoxynethyl)-2-(4-m

3-{2-Chletché:§-rpéthoxlnethvd-2oi4 dnethoxihsherivl)-¢ MDJM}-vlﬁ’téthoxﬂ-phenvl}-
[t, 2, 4! oagdl azol -5-one was obtained from
4H-11.2 c acid 2-(4-nmethoxy-phenyl) -
trahydro- pyran- 2- yl oxynet hyl ) - oxazol - 4- vyl et hyl
est ang=eQ ly 5 avail abl e
2-[chl W -benzonitrile and 2- et hoxyet hanol .
36 .90), MS (ESI): 488.2 (MH+). Exanple

47 |d 3-(2- Cﬁloro 4-f 4- et hoxviet f Wl - 2- (4- met hoxv
pienvi ) - oxazol 5 yl met hoxyl phenyl)

&)

\
According to the method described in example 1 and example 33, 3-{2-chloro-4-[5--
methoxymethyl-2-(4-methoxy-phe nyl)-oxézol—4—ylmethoxy]-phenyl}-4H~
[1,2.4]Joxadiazol-5-one was oblained from methanesulfonic acid 2-(4-methoxy-phenyl)-
5-(tetrahydro-pyran-2-yloxymethyl )-oxazol-4- yimethyl ester and commercialiy |
available 2-chloro-4-hydroxy-benzonitrile. | '
C21H18CIN306 (443.85), MS(ES 1): 444. 2 (M+H 9.

Example 46 _ _

3-{2-Chloro-4-[5-(2-methoxy-ethoxymethyl)-2-(4-methoxy-phenyl)}-oxazol-4-yimethoxyl-

phenyl-4H-1,2 4]oxadiazol-5-one
0—-—""
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15

20

4H f1, 2, 4] oxadi azol-5-one o No I \ / N~O C O1

g to the nethod described in exanple |I and

wo é@g&% 26133 3- { 2-chl oro-4-[ 4 PCT/EP2005/002950
met hoxynet hyl - 2- (4- met hoxy- phenyl ) - oxazol - 5- yl met hoxy]
- phenyl)-4H 15 [ 1, 2, 4] oxadjazol - 5- one was obt ai ned
from 5-chl oronet hyl - 2- (4- oxy- phenyl ) - 4-
(tetrahydro-pyran-2-yl oxynet hyl ) - oxazol e and
abl e 2-chl oro- 4-

. iall
ACCO?C""@%%&@%#B%@P FE.inEexampled agd exampt: 88) 3-(B&hloro-4-[5-(2-
ethory A2 W hory BRI ethanopteny-as
[1,2,4]oxadiagelbrane WasDiotainet fiormy mmnanasmfonwmwz-(cﬂﬁié I\f%?%henyl )-

5- (tetrah%b%%% %@’ﬁ%ﬁ@@r@%‘?é b@sﬁ'mf'if!le oxfenad n:gmmetciﬁly
available rzeem@dme@aro)@qgen&oﬁnﬂ@éﬁd b RARth AR 34

2-chl oro-4

3-
. C23H22CINBRYABS t%}),yM $B A8BId{+Hi ppoxynet hyl ) - oxazol - 5-y

| met hoxy] - phenyl }-4H [ 1, 2, 4] oxadi azol - 5-one was -

obt ai ned from 5-chl or onet hyl - 2- (4- net hoxy- phenyl ) - 4-

(tetrahydro-pyran-2-yl oxynet hyl ) - oxazol e and
mrercially avail able 2-chloro-4 5

Exa““ﬂeagdroxy-benzonitriIe and 3- net hoxy- pr opan- 1- ol

3-{ 2-Chloro-4-[4~methoxvmethvl—2—(4—metho>_<1-ghenﬂ oxazol-5-vimethoxyl-phenyil-
4H- 1.2 4Joxadiazol-5-one

C{ N. 0
O

=T

o] Cl )
0
\
According to the method described in example 1 and example 33, 3-{2-0hl6ro-4-t4—
methoxymethyl-2-(4-methoxy- phenyl)-oxazol-S—ylmethoxy]—phenylMH- ' '
[1,2,4Joxadiazol-5-one was obtained from 9-chloromethyl-2-(4-methoxy-phenyl)-4-
(tetrahydro—pyran-2—yloxymethyl)-oxazole and commercially available 2-chloro-4-
hydroxy-benzonitrile.
C21H18CIN306 (443.85), MS (ESI) 444.2 (M+H ). BT

Example 48
3-{2-Chloro-4-]2- (4—methoxv-ghenvl)—4—(3-methoxv-nropoxvmethvl)—oxazol 5-

ylmethoxv]— phenyl4H-[1,2 41oxadiazol-5-one

/
0

oy
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25 -

C24H24CI N307 (501.93), MS(ESI): 502.2 (M+H+) Exanpl e

49
WORAESBTG80- 2- met hoxy- 4- f 4- net hyl - 2- (4-tri f | uor MEIYERZDOSH02950
henyl ) -t hi azol - 5-vl met hoxvl 10 phen
Hf1.2,41oxadi azol-5-one NBr H FI / NO F To a
sol ution of 100 nmy of 4
3- (2-net hoxy-4-[4-nethyl -2-(4-trifluoronethyl -phenyl) -
t hi azol - 5-yl net hoxy] - phenyl }-4H-[ |, 2, 4] oxadi azol - 5- one

According to the mefthed desdited ireexsmnpld 3 arctﬂeﬂa@lp%:’:@ Qf{z-chloro-4-[2 -(4-
cinimde. The resulting m xture was

methox) 5o gR) G e BRSEELR Y- Qrae- 5r§émﬁiha><ﬂr BBSTYAH-
[1,2 4]0%&!1&12&@%8%@& RYA ﬁ-é]ﬂgr imett -ﬁn@!—methoxy—phenyl}t!—

chromat ogr aphy on sil1ica gel
(tetrahydra-pyr @rhgwtmn'@!thﬁﬂ-baanblefamuhcoméﬂ:laﬂy ¢aiable ®chloro-4-
hydroxyi@e%%%%g}}!%am? ‘me 0&9'_&58%}? _Ol?e/ met hanol to give 35

024H24E;|N3Q)72(5mt933xmgk534) Wﬂygm&mﬁzt ri fluoronethyl - pheny
)-thiazol - yI met hoxy] - 2

phenyl }-4H-[ |, 2, 4] oxadi azol - 5-one. C21H15Br F3N3O4S

. Exampléﬁ?z' 33), MB(ESI): 542.0 (MrH+). Exanple 50

-(444- ( 3- Benzvl oxy
®pahp -h-feltﬁ\ :

NO N F F 6 %ccordlng to the nmethod descri bed |n
Exanpl e 15, 3-{4-[4-(3-benzyl oxy-propyl)-2-(4-
trifluoronethyl-phenyl) - hlazol 5-yl met hoxy] - 2- chl or o-

phenyl }-4H[1, 2, 4] oxacN Ear one was obt ai ned from
[ 4- (3- benzyl oxy- pragyi Iuono.‘gaﬂ hyl - phenyl }t h
i azol - 5- - N’O

F

"To a solution of 100 mg of 3-{2-methoxy-4-[4-methyl-2-(4-trifluoromethyl-phenyl)-
thiazol-S—yImethoxy] phenyl}-4H-[1,2 4loxadiazol-5-one in 1 mi of acetonitrile was
added 0.08 g of N-bromosuccinimide. The resulting mixture was heated to 70°C
ovemight, concentrated under reduced pressure. The crude product was punf ed by ,

. column chromatography on silica gel (gradient of dlchloromethanelmethanol from
-100/0 to 94/6) and washed with 94/6 dichloromethane/methanol to give 35 mg of 3-{5-

bromo~2—methoxy-4-[4-methyl~2—(4—tr|ﬂuorornethyl-phenyl)—thlazol-5-ylmethoxy]-
phenyl}4H-[1,2 4]oxad|azol-5-one
C21H15BrF3N3048 (542.33), MS(ESI): 542.0 (M+H )

Example 50 : -
3-{4-[4-(3-Benzyloxy-propyl)-2- (4~tnﬂuoromethvl-phenvl)-thlazol-5-vlmethoxv1-2-chioro-

phenvl}—4H-f1 2 410xadlazol-5-one
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5 yl]-nmethanol and commercially avail abl e
wog@%bgg -4-fluoro-benzonitrile. C29H23Cl F3N304S
. é) MS(ESI): 602.2 (MrH*) Exanple 51 PCI/EP2005/002950
342- Chl or 0- 4- 14- ( 3- hvdr oxv- pr opyI ) 2-(4-trifluoronethv

| phenyl) thiazol 5 vlnet g?§
phenyl }-4H[ 1, 2, 4] oxadi az 50ne "I ONVO'.. 5 ~

NOFF I / 0" F To a solution of 200 ng of
3-(4-[4-(3-benzyl oxy- propyl) - 2- (4-t rifluoromnethyl-phen

yl
thi azol - 5-yl met hoxy] - 2- y } 4H[ 1, 2, 4] oxadi a
zol-5-one in 6 m of Ioro t lane cooled to -70C
- was added 0.8 in qutlon of boron 15
tribromde in did’ met hanee—~ After stirring for 45
m nutes at -60C, tfhe sol uti o% poured into a
m xture of nethanol and a satu d aqueous sol ution
i.0f [ rogenocar.bona filtered and
ACCOl‘dlngg% 3@% {'lrljé;bgg %ﬁase‘f EHa%K@@'pﬁﬁ 495 Sri-{4r-benayloxy-propyl)-2-(4-
tnﬂuororrwtbwmﬁenw)sthmzrdl-fa Fhekiyora/Al L@ﬁ{ Y. .
bj@ g_og‘of r adi eygt ofoﬁgizéﬁ]l“gf% éﬂeﬁﬁ@]r‘%ﬁ&xﬂq’%ﬂl”s“
one was ebiined @'ben%%fbw-vmmﬂ)-z-l(ddtrﬂhmﬂﬁt hyt-phenyi)-thiazol-5-

- il methaglbfghc‘? Cﬁor ne dl of ﬁﬁ@?@%} zﬁ{;ﬁtg%rg-lbve%z%mltr ile.

C29H23CIFBHI304S (602 Oaﬁde-SWGEDQ 2iAEp! - 5- yi met hoxy] -
phenyl }-4H[ 1, 2, 4] oxadi azol - 5-one.” C22H17Cl F3N304S

(511.91), MB(ESI): 512.1 (MrH+) 126 Patent O aims: 1.
Examp|e§qrrpounds of the formula 1: RS VRAORLH \ UN
Y- XNO5 R7 RB R2

3-{2- Chloro~4-[4 (3- hvdroxv—propvl)—2—(4-tnﬂuoromethvl—phenvl)-thiazol—S-Vlmetﬁoxvl-
phenvyl}-4H-[1,2 4loxadiazol-5-one-

qN
o Se
nN-C
aSnt
N
Fg/g)\ OH

To a solution of 200 mg of 3-{4-[4-(3-benzyloxy-pro pyl)-2-(4-tnﬂuoromethyl—phenyl)-
thlazoI-S-ylmethoxy]~2—ch!oro-phenyl}-4H—[1 2,4joxaxdiazol- 5~one in 6 ml of
dichloromethane cooled 1o -70°Cwas added 08 mLofa 1M solution of bordn i
tribromide in dichloromethane. After stirring for 45 minutes at —60°C the solution was
poured into @ mixture of methanol and a saturated aqueous solution of sodlum
‘hydrogenocarbonate, filiered and concentrated und er reduced pressure. The crude
product was purified by column chromatography on silica gel (gradient of
dichloromethane/methanol from 100/0 to 90/1 0) the n crystallized from :
dichloromethane/diisopropylether to give 18 mg of 3-{2—chloro-4~[4-(3 hydroxy~propyl)~ |
f2-(4-tnﬂuoromethyl-phenyl)-thlazol-s-ylmethoxy] phenyl}-4H-[1,2 4]oxad|azol-5-one

 C22HTCIFIN304S (511.91), MS(ESI): 5121 (M+H1)



formula | where 10 Xis CH2 or a bond; R1,R2,R3, R4
are independently H F. d, Br, CF3, (Cl-C4) alkyl,
(CO4) alkylen-O(COC4) alkylen-H , SCH3, S(O CH3,
S(O) 2CH3, CN, OCF3, 15 OCHF2, OCH2F; z is a bond or
CH2; Yis O S S(O or S(O2; 20 Wis CH2 or CH2CHz;
one of Uand Vis Nthe oth 6is Sor 0; 25 R5 is
sel ected fromthe group consisting of (Cl-C8) alkyl,
(Cl-C6) alkylen-O (CO-C4) al kylen-H, (CO C6)
I ;: phenyl, (Cl-C6) al kylen-O (CO 4) '
Faterglcgl)%}@%._ phenyl, (C3-C6) cycloal kyl, (C2-C8). al kenyl,
and where (Cl1-C8) alkyl or alkylen can be substituted
1. monﬁouhﬁg%ftqye gq§ (CLl-C4) alkyl; ted at the EPO
on Feb 01, 200615:22: 14. Pe AMENDED SHFFT 127 R6, R7-
are i ndependently H F, Br, CF3, OCF3, (Cl-C6) alkyl,
(CO-C4) alkylen-O (C&34) al kyl en-H, SCF3, SF5,
OCF2- CHF2, OCHF2, F, O phenyl, phenyl, NO2; or 5
as well as their 3 \, ol ogi call®% accdpt abl & salts and

tautoneric f ifYyounds @ he form}ga |.@s
: q bond. \f
'%nclgi i

Qr NB.

T whi

clained |n

Conpou e formula | ' ed i .."39 in
which 15 s”a bond or CH2; R/Ts\H, F, aN7Br, CF3,
5 (Cl-c4) aRKyl, O (Cl-C4) al kylIR3 SCH3RZS( O) CH3,
5 : S(O2CH3, CN;, 20 R is H F, RBis H Br, O(Cl-C4)
al kyl ;
formula |
- where
10
X is CH2 or a'bond;
R1,R2,R3,R4 are independeritly H, F, Cl, Br, CF3, (C1-C4) alkyl, (CO-C4)
- alkylen-0-(C0-C4) alkylen-H , SCH3, S(0)CH3, S(0O)2CHS3, CN, OCFs,
15 | OCHF2, OCH2F;
4 is a bond or CHZ;
Y ~is O, 8, 5(0) or S(0)2;
20 : .
W is CH2 or CH2CHZ;
one of Uand Vis N the otheris S or O;
25RS6 is selected from the group consisting of (C1-CB) alkyl, (C1-C8) alkylen-O-

- {CO-C4) alkylen-H, (C0-C6) alkylen-phenyl, (C1-C6) alkylen-O-(C0-C4)

alkylen-phenyl, (C3-C6) cycloalkyl, (C2-C8) alkenyl, and where (C1-C8)
alkyl or alkylen can be substituted 1 ~ 2 times by OH or O-(C1-C4) alkyl;

ged at the ‘EP_O on Feb 01, 2006 15:22:14. Pz

AMENDED SHFFT



R4 is H 25 Zis abond or CH; Yis 0, 5 S(O or
S(0)2; 30 Wis CH2 or CH2CH2; Uis S and fed at the
EPO on Feb 01 200615: 22: 14. Pa AMENDED SHEET NM = 128
Vis Nor Uis Nand VisSor Uis Nand 5 Vis O R5
iIs (Cl-C6) al kyl or (C2-C6) al kenyl, where (Cl-C6)

al kyl can be substituted 1 427tinmes by OH; 10, R6 is
in para position and is CF3, SF5, OCH3, phenyl; R7

i sHorF. 15 4, Conpounds of the formula | as clainmed in

o, 2L S 1By G LB -l ol tonc
(CO-CRGIkyI&6-B), BLB3, SR, BLHS-OHFE, OBBIHS O HRIE, @phgﬂ\y%henyx,
alkyl; 25 R4 is H Zis a bond or CH2; 30°Y is 0)'S,

NO2 050 or 3(02; Wis CH2 or CH2CH2; Red at the EPO on
Feb 01, 200615:22:14. Ps AAAFTMFn RHP1=T 129

5 as well as their physiologically acceptable salts and tautomeric forms.

2.  Compounds of the formula | as claimed in claim 1 in which

‘10X isabond.

3. Compounds of the formula | as claimed in claim 1 in which

15 X is 2 bond or GHZ;

" R1 s H, F,Cl,Br, CF3, (C1-C4) aliyl, O-(C1-C4} alkyl, SCH3, S(O)CH3,
S(O)2CH3, CN;

20 RZ  isH,F;
R3  IsH, Br, 0-(C1-C4) alkyl;
R4 IsH:

25 |
Z is a band or CH2;

Y 10,8, S(0)orS(O)2:

30 W s GH2 or CH2CHZ:

U is S and

ged at the EPO on Feb 01, 2006 15:22:14. Pz AMENDED SHEET




<Cc < a<

' 10,R6

R7

15 4.

Ri
20

30 Y

ged atthe EFPO on Feb 01, 2006 15:22:14. Pz

Uis Sand VisNor Uis Sand 5 VisSor Uis Nand V
is 0; RBis (Cl1-C6) al kyl or (02-C6) al kenyl, where
(Cl-C6) al kyl can be substituted I 10 - 2 tinmes by CH
; R6 is in pars position and is CF3, SF5, OCH3,
phenyl; R7 isHorF. 15 5. Conpounds of the fornula I
as clainmed inclaim1l1 in Whhlﬁ Xis a bond; 20 ..,
Rl is d or CH3; R2, R3, R reH 25 Zis a bond; Y
is QO Wis CH2; 30 Uis Sand V isNor Ned at the EPO
eb 01, 2006 15:22:14. Ps A MMM n Pn ¢ WrrT 130 U
iC™MNPBnd Vis Oor Uis Oand Vis N 5 R5 s
%b[ Qi al kyl en-O (C1-C4) al kylen-H or (Cl-C4)
en-O (Cl-C4) al kyl en-

_ iSSQr’

is N and
is Q;

is (C1-C8) alky! or (C2-C6) alkenyl, where (G1-C6) alkyl can be substituted 1
— 2 times by OH ;

is in para position and is CF3, SF5, OCH3, phenyl;

isHorF.

- Compounds of the formula | as claimed in claim 1 in which

is a bond;

is H, F, CI, Br, CF3, (C1-C4) alkyl, O-(C1-C4) alkyl, SCH3, S(O)CHS3,
S(0)2CH3, CN;

isH, F;

is H, Br, 0-(C1-C4) alkyl;

is H;

is a bond or CHZ;

is O, S, S(Q) or S(0)2;

-is CHZ2 or CH2CHZ;

AMF—"-NDFD SHFFT




. Rs
" 10

R6

- R7
15

X
- 20
. R4

phenyl, where al kyl en can be substituted by O (Cl-4)
alkyl; R6 is in para position and CF3 or OCH3; 1 10
R7 is H 6. Conmpounds of the formula | as clained in
claiml in which 15 Xis a bond; R is OCH3 or F;, 20
R2, R3, RA are H Zis abond; Yis Oor $ 25 Wis
CH2 or CH2CH2; Uis S and isNor 30 Uis Nand V
is Sor UisOand ted at the™PO on Feb 01, 2006
15:22:14. Pe AVFNr)Ffn CHFFT 131 Vis Nor Uis N and
Vis QO 5Ris (Cl-C4) alkyl, (C1-C4)

al kyl en-O (C1-C4) al kylen-H or (C1-C4) al kyl en-O

(s gA)d al kyl en-phenyl, where al kyl en can be
substituted by O0-(Cl-G4) alkyl; R6 is in pars position
dAdNPE CF3 or OCH3; 10 R7 is H.

s N and
isSor
is N and
is O

is (C1-C6) alkyl or (C2-C8) alkenyl, where (C1-C6) alkyl can be substituted 1
— 2 times by OH ;

is in para position and is CF3, SF5, OCH3, phenyl;

isHorF.

Compounds of the formula | as claimed in elaim 1 in which

is a bond;

is Cl or CH3;

RZ2,R3,R4 areH:

25 Z

Y

30

(s

fred atthe EPO on Feb 01, 2006 15:22:14, Pz AMENDEDR QUEET

is a bond;

is O;

is CH2;

is 8 and

is N or




7. Conpounds of the formula | as clainmed in claiml or
2 inwhich 15 Xis a bond or CH2; RLis H F, d. Br,
OCH3, SCH3, C173, GH3, ON, S(OCH3, S(O2CH3; 20 R2
isH F, RBis H OCH3, Br, RAis H 25 Z is a bond
or CH2; Yis 0, S, S(O or S(O2; 30 Wis CH2 or
CH2CH2; Uis S and red at tg%?EPO on Feb 01,
200615: 22: 14. P2AKAFWNnFn cu 132 VisNor Uis N and
Vis S 5 R is (Cl-C4) alkyl or (C2-C4) al kenyl,
@N?n Cl-C4) al kyl can be substituted | - 2 tines by
5 1s (CLl-C4) alkylen-O (Cl-C4) al kyien-H or

GQD&A) al kyl en-O (Cl-C4) al kyl en- phenyl, where

| en can be substituted by O (Cl-C4) aI kyl; 10 R6
|'% am#3 or p-SF5; and R7 is H 15 8. Conpounds of
E)§ﬂforwla | as clained in claiml in which Xis a
ond: R is C, CH3; 20 R2is H RBisH 25 R4 is

< C < cC

R5 is (C1 ~-C4) alkylen-0-(C1-C4) alkylen-H or (C'f -C4) alkylen-0-(C1-C4) alkylen-
phenyl, where alkylen can be substituted by 0O-(C1-C4) alkyt;

R6  isin para position and CF3 or QCHS3;

Sy

S 10
R7 isH.
6. Corpounds of the formula I as claimed in claim 1 in which
15
X Is a bond;

| R1 | is OCH3 or F;
20 R2, R3, R4 are H;
Z is a bond;

Y is O‘ orS;

25
w is CH2 or CH2CH2Z;

) is S and

v is N or
U is N and
v is S or

U is O and

.R(ed at the EPQ on Feb 01, 2006 15:22:14. Pz AMENDED SHEFT




Zis abond; Yis O 30 Wis CH2; red at the EPO on
Feb 01, 200615:22:14. Pe A Ji Nh n GHFFT 133 Uis N
and VisOCor UisCGand Vis N 5 R5is (Cl-C4) alkyl,
(C1-4) alkylen-O (Cl-C4) al kylen-H or (Cl-C4)
al kyl en-O (Cl1-C4) al kyl en-phenyl, where al kyl en can
be substituted by O(Cl-C4)1§B<)yI; R6 is p-OCH3 or
p- phenyl; and 10 R7 is H 9. npounds of the fornmula
| as claimed in clains 1 to 8 in which 15 R1,R2 are
L ndependently H F, d, Br, OCH3, SCH3, CF3, CH3, CN,
% S(O2CH3; X is a bond and 20 Z is a bond;
U B3N 44y are independently H OCH3; R6 is in para
position and is H F, CF3; CH3, SF5, OCH3, Phenyl; 25
\'4 IB7is H 10. Conpounds of the fornula | as clainmed in
clains 1 to 8 in which 30 RI,R2 are independently H,
. F, d, Br, OCH3, SCH3, CF3, CH3, ON, S(O) CH3,
5 8( 0 2CH3;
RS is (C1-C4) alkyl, (C1-C4) alkylen-O~(C1-C4) alkylen-H or (C1-C4) alkylen-O-

(C1-C4) alkylen-phenyl, where alkylen can be substituted by O-(C1 -C4) alky;
R&  is in para position and is CF3 or OCH3;

T
R7 is H.

- 7. . Compounds of the formula I as claimed in claim 1 or 2 in which
15
X i$ a bond or CHZ;
R1 isH, F, Cl, Br, OCH3, SCH3, CF3, CH3, CN, $(0O)CH3, S(0)2CH3;
20R2 isH,Fi
'R8  isH,OCH3,Br;
R4 isH;
25
z is & bond or CH2;
Y is O, 8, S(0) or S(0)2;

30 W s CH2 or CH2CH:

U is S and

jed at the EPO on Feb 01, 2006 15:22:14. Pz 1=y "2 (o




5 RS

RS

10 R&

R7

15 8.

R1
20

R3

25 R4

30

Jred at the EPO on Feb 01, 2006 15:22:14. Pz , . .

Wed atthe EPO on Feb 01, 2006 15:22:14. P2 ARAFnnFn
QUGGT 134 X is a bond and Wis CH2; 5 R3, R4 are

i ndependently H, OCH3; R6 is in pars position and is
H F, CF3, CH3, SF5, OCH3, Phenyl; R7 is H 10. 11.
Conmpounds of the fornmula | as clained in claim1l in
which Uis Sand 15 VisNor,..,Uis Nand VisSor U
is 0and VisNor 20 UisNahd? V is O 12. Conpounds
of the formula | as claimed in clains 1 to 11 in which

25 Uis' S, Vis N Zis a bond. 30 13. Conpounds of

M eornula | as claimed inclainms 1 to 12 in which
ti@ﬂl%‘. t he EPO on Feb 01, 2006 15:22:14. Pa AMVPNnPn
cW g C135 Uis N, Vis 0, zis a bond, X is a bond.

is S;

is (C1-C4) alkyl or (C2-C4) alkenyl, where (C1-C4) alkyl can be substituted 1 —
2 times by OH or

is {C1-C4) alkylen-O-{C1-C4) alkylen-H or {C1-C4) alkylen-O-(C1-C4) alkylen-
phenyl, where alkylen can be substituted by O-(C1-C4) alkyl:

is p-CF3 or p-SF5; and

is H.

Compounds of the formula | as claimed in claim 1 in which
is a bond;

is ClI, CH3;

is H;

is H;
Is H;
is & bond;
is O;

is CH2;
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5 14. Conpounds of the formula | as clainmed in clains
1to 13 in which X is a bond, and 10 z is a bond. 15.
Compounds of the formula | as clained in clains 1 to
14 in which 15 ROis in para position. 16. Conpounds
of the formula | as clainmed in clains I to 15 in which
20 R7 is Hor F. 17. CorrpouEg%hof the formula | as
claimed in clainms 1 to 16 i ich 25 R2, R3, R4 are
H R is H F, d, Br, CF3, (Cl-C4) alkyl, (COC4)
al Iﬁ/len O (C0-A4) alkylen-H  SCH3, S(Q CH3, S(O) 2CHS,
and 18. Compounds of the formula | as clainmed in
%@gp 1to 17 in which Yis Oor S d Mat the EPO on
1, 200615:22:14. Pa AWMMFNnPn. quGFT 136 19.
Gopanids of the formula | as claimed in claims 1 to
18.in which 5 Wis CH2. 20. Corrpounds of the fornul a
ISBE claimed inclaims | to 19 in which 10 R5 is
5 (C1-c4) alkyl or (Cl-C4) alkylen-O (CO C4) al kyl en~H,
: where al kyl en can be substituted by O (CO C4)
RS & (¢1-Gjaliof, @bﬁﬂ) aif@len@ma hmtﬂgawehhq cfr‘{U’lUC@ alidfen-O-

o Rl eBHaR ) dutaoasvion in Be substittad byiaqGdCA) alkyl

inclalrrslt021|nvvh|ch 20R5IS(C1C4) al kyl .
_ 23. Compound of the formula | as clained in clains |
R6  jeop-83CHR an-phenybamd i s CF3, SF51 phenyl, OCH3.

10

< cCc < C

"R7  isH.
9. Compounds of the formula I as claimed in claims 1 to 8 in which
15
R1,R2 are independently H, F, CI, Br, OCH3, SCH3, CF3, CH3, CN, S(O)CHS3,

S(0)2CH3;

X isa bohd and
20 Z is a bond;

R3,. R4 are independently H, OCH3;

R6 s in para position and is H, F, CF3, CH3, SF5, OCHS3, Pheny!;
23
R7 isH.

10.  Compounds of the formula | as claimed in claims 1 to 8 ih which
30 '

R1.R2 are independently H, F, Cl, Br, OCH3, SCHS3, CF3, CH3, CN, S(O)CHS3,
S(0)2CH3;

Fred atthe EPO on Feb 01 2006 15: 22 14. Pe
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24. A pharmaceutical conprising one or nore conpounds
of the formula | as 30 clained in one or nore of
claims | to 23. 25. A pharmaceutical conprising one or
nore conpounds of the formula | as clained in one or
nore of clains 1 to 23 and one or nore active
substances which d at the on Feb 01, 2006

15: 22:14. PE AVENDED SHFFT have favorable effects
on netabolic disturbances or disorders frequently
associated therewth. 26. A pharmaceutical conprising
one or nore conpounds of the formula | as 5 clained

k re of clainms 1 to 23 and one or nore
gﬂ??ﬁfggéyygs. 27. A pharnmaceutical conprising one or
imEel2; onpounds of the formula | as clainmed in one or
nore of clains | to 23 and one or nore |ipid

nodul ators. 10 28 Conpounds of the fornula | as

5 R3, R4c! ai magly iy

6

\ R7

12,
25

<

30
13.

é?éﬁdéhl Gy laims 1 to 23 for use in
the treatnent and}g?{prgggﬁtlon of disorders of fatty
acid netabolismand glucose wutilization disorders.

0 I clained in one or
edp SRR o 15,5 FES, Bks, s GOITS Rienntinent
and/ or prevention of disorders in which insulin
resistance is involved. 30. Conpounds of the fornmula
g claimed in one or nore of clains | to 23 for use
in the treatnment and/or ‘prevention of diabetes
mel litus including the prevention of the squel ae
associ ated therewith. 20 31. Conpounds of the fornula

i in_on r re of.clains 1 to 23 for use
CofRrEndp 23 e R il o SFEVEH GAraT iasiion: dent as
and their squelae. 32. Conpounds of the fornmula | as
clainmed in one or nore of clains 1 to 23 for use 25
I #H@ treatnment and/or prevention of conditions which
iggyope associated with the netabolic syndrone. 33.

npounds of the fornula | as clainmed in one or nore
ioNahdins 1 to 23 for use in the treatnment and/or
.géfvention of neurodegenerative di seases and/or 30
: H?él?nating di sorders of the central and periphera
i9ey¥aes systens and/or neurol ogi cal diseases
i nvol vi ng neuroi nfl ammatory processes and/ or her

il 9hher al

is N and
is O,

Compounds of the formula | as claimed in claims 1 to 11 in which

i S,

isN,

is a bond.

Compounds of the formula | as claimed in claims 1 to 12 in which

ged at the EPO on Feb 01, 2006 15:22:14. Pz AMENNER CUEET
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PaAMENNFf) SHFFT 138 34. Conpounds as clainmed in one
or nore of claims | to 23 In conbination with at
| east one further active conpound for use in the
treatnment of disorders of fatty acid netabolism and
gl ucose utilization disorder 5 35 Conmpounds  as
clainmed in one or nore of cﬂé to 23 in
conbination with at |east one further active conpound
for use in the treatnent of disorders in which insulin
U d®eM, st ance is involved. 10 36. A process for preparing
v armaceutical conprising one or nore of the
corpounds as clainmed in one or nore of clains | to 23,
Z vhadlondonpri ses mixing the active conpound with a
X %?arnaceutically suitable carrier and bringing this
into a formsuitable for admi nistration. 15
d at the EPO on Feb 01, 2006 15:22:14. PE AMENDED

SHFFT

14.  Compounds of the formula | as claimed in claims 1 td 13 in which
o X is a bond, and
’10 Z  isabond.
15.  Compounds of the formula | as claimed in claims 1 to 14 in which

15 R6 is in para position.

16, Compounds of the formula | as claimed in claims 1 to 15 in which

20 R7 isHorkF.

-17.  Compounds of the formula | as claimed in claims 1 to 16 in which
25 R2,R3,R4 areH,
R1 is H, F, Cl, Br, CF3, (C1-C4) alkyl, (CO-C4) aikylen—O—(CO-C4) alkylen-H ,
‘ SCH3, 8(0)CH3, S(0)2CHS3, CN.

30 18.  Compounds of the formula | as claimed in claims 1 to 17 in which

Y isOors.
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19.  Compounds of the formula | as claimed in claims 1 to 18 in which

5W is CH2.

20. Compounds of the formula | as claimed in claims 1 to 19 in which

10 R&  is (C1-C4) alkyl or (C1-C4) alkylen-O-(C0-C4) alkylen-H, where alkylen can be
substituted by O-(C0-C4) alkylen-H or phenyl.

21, Compounds of the formula | as claimed in claims 1 to 20 in which

15
R1 is F, Cl, CH3, CCHa3.

22. Compounds of the formula | as claimed in claims 1 to 21 in which

20 |
R5 s (C1-C4) alkyl.

23.  Compound of the formula [ as claimed in claims 1 t0 22 in which |
25
R6 is CF3, 8F5, phenvl, OCH3.

24. A pharmaceutical comprising one or more compounds of the formula | as
30 claimed in one or more of claims 1 to 23,

'25. A pharmaceutical comprising one or more compounds of the farmula [ as
claimed in one or more of claims 1 to 23 and one or more active substances which

fd at thq EPO on Feb 01, 2006 15:22:14. Pz AMENDED QHEET
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have favorable effects on metabolic disturbances or disorders frequently associated
therewith.

26. A pharmaceutical comprising one or more compounds of the formula | as
5 claimed in one or more of claims 1 to 23 and ohe or more antidiabetics.

2/. A pharmaceutical comprising one or more compounds of the formula | as
claimed in one or more of claims 1 to 23 and one or more lipid modutators.

10 28 Compounds of the formula ! as claimed in one or more of claims 1 to 23 for use
in the treatment and/or prevention of disorders of fatty acid metabolism and glucose
utilization disorders,

29. Compounds of the formula ] as claimed in one or more of claims 1 to 23 for use
15 in the treatment and/for prevention of disorders in which insulin resistance is involved.

30. Compounds of the formula | as claimed in one or more of claims 1 fo 23 for use
in the treatment and/or prevention of diabetes mellitus including the prevention of the
squelae associagted therewith,

20
- ,':',5 31.  Compounds of the formula | as claimed in one or more of claims 1 to 23 for use

in the treaiment and/or prevention of dyslipidemias and their squelae.

32. Compounds of the formula | as claimed in one or more of claims 1 to 23 for use
25 in the treatrment andfor prevention of conditions which may be associated with the

- metabolic syndrome.

33. Compounds of the formula | as claimed in one or more of claims 1 to 23 for use
in the treatment and/or prevention of neurodegenerative diseases and/or
30 demyelinating disorders of the central and peripheral nervous systems and/or
neurological diseases involving neuroinflammatory processes andior cher peripheral
- neuropathies. |
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34. Compounds as claimed in one or more of claims 1 to 23 in combination with at
least one further active compound for use in the treatment of disorders of fatty acid
“metabolism and glucose utilization disorders.

5
35.  Compounds as claimed in one or more of claims 1 to 23 in combination with at

least one further active compound for use in the treatment of disorders in which insulin
resistance is involved.

B ) 10 36. A process for preparing a pharmaceutical comprising one or more of the
compounds as claimed in one or more of claims 1 to 23, which comprises mixing the
active compound with a pharmaceutically suitable carier and bringing this mixture into
a form suitable for administration.

15
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