WD 2006/ 042954 PCT/ FR2005/ 002565 1 2-ANIDC>4-PHENYLTHIAZCLE DERI VATI VES,
THE PREPARATI ON AND THE THERAPEUTI C USE THEREOF The mmmmmwmmmum uates to
2-am do-4 5 phenylthiazol e derivatives, to their prep o their
t herapeutic application. One subject of the invention is eempounds

di t ) bel YO NN(CH - s = -N
o P rs H0 20PBHRE,) nrcnt R represents & FEBRN ONATESLn
atom a (Cl-4) alkyl, trifluoro (Cl-C4) al kyl, hydroxyl, 15 (Cl-C4)

al koxy, trifluoro (Cl-C4) al koxy, (C3-C10) cycloalkyl (C1-c4) al koxy,
(C3-C10) cycl oal kyl oxy, allyloxy or (Ci- CA)aIkyIthio group; - R2

represents a hydrogen or hal ogen _at o a _hydroxyl Cl-C4)_ alk
trifluoro (ClB ' ” HﬁyﬁﬁiQQAﬁﬂﬂg ﬁgb |, Mal kyl ,
(C1-4) al koxy, MO 200 4 4 -C10) cycloalkyl
(C1-A4) al koxy, (C3- CJO) -C8) cycl oal kyl
(C1-c4) al kyl group; - represents a hydrogen atom or a hal ogen;

The invention relates to 2-amido-4-

5 phenylthiazole derivatives, to their preparation and to
their therapeutic application.
One subject of the invention is compounds

corresponding to formula (I) below:

Y
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in which:
- R; represents a hydrogen or halogen atom, a
(Ci—C4)alkyl, trifluoro(C;-C4)alkyl, hydroxyl,

15 (C;-C4y)alkoxy, trifluoro(C;-C4)alkoxy,
(C3-Cio) cycloalkyl (Ci-C4)alkoxy, (C3—Cip)cycloalkyloxy,
allyloxy or (C;-Cy)alkylthio group:;
- Ry represents a hydrogen or halogen atom, a hydroxyl,
(C1-C4)alkyl, trifluoro(C;-C4)alkyl,

20 perfluoro(C:-C4)alkyl, (C3-Cip)cycloalkyl, (C;-Cy4)alkoxy,
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- R3 represents: 5 a phenyl group substituted with one or nore hal ogen
atons and/or with one or nore of the followng groups: (Cl-C6) alkyl,
(Cl-C6) al koxy, 10 -NO2, cyano, -COR4, -SO02R4, -CO2R4, in which R4
represents a (Cl-C4) al kyl group, 15 - (CH2)gNRS5R6r in which R5 and R6

represent, jind of each other, a hydroge

al kyl group g& ggsgzggﬁégﬁornl together with the n?¢$?€%%6%$/%§§%6 i ch
they are attached, a 5- or 6- nenbered ggcloalkyl group and q represents 0,
1 or 2; 20 a heterocyclic group optionally substituted with one or nore
hal ogens and/or with one or nDre of the follow ng groups: (Cl-C4) alkyl,
hydroxyl, 25 (Cl-C4) al koxy ano WO 2006/042954 PCT/ FR2005/ 002565 3
nor phol i ne, ﬁ??ﬁ%@b?&c%éﬁléﬁi glRSA alkerora, (CssERREYGIPAIIP Y i s as

defi ned here| R5 i.n mhlch 5 R6 and q are as defined
her ei nabove, gﬁ@ﬁ?FY Oﬁy#Fa*ﬁQévyigéﬁi (AN Ry 1 80

- Y represents a hydrogen atom or a halogen;
- R3 represents:
5 e a phenyl group substituted with one or more

halogen atoms and/or with one or more of the following

groups:

(Ci—C¢)alkyl,

(Ci-Cg)alkoxy,
10 -NOg,

cyano,

—-COR,,

-SO2R4,

-CO2R4, in which Rsq represents a (C1-Cs)alkyl group,
15 - (CH2) NRsRg, in which Rs and R¢ represent,

independently of each other, a hydrogen atom or a
(C1-C4)alkyl group or Rs and Rg form, together with the
nitrogen atom to which they are attached, a 5- or 6-
membered cycloalkyl group and g represents 0, 1 or 2;
20 e a heterocyclic group optionally substituted with
one or more halogens and/or with one or more of the
following groups:
(C1-Cyq)alkyl,
hydroxyl,
25 (C1-C4)alkoxy,

cyano,



10 the nitrogen atonm(s) of the heterocyclic group being optionally
substituted with a (Cl-C4)al kyl group, the nitrogen aton(s) of the
heterocyclic group being optionally in their N-oxide form a

het er obi cyclic group optionally substituted 15 with one or nore hal ogens

d/ ith d I, (C1-C4 | kyl - I ;
?nn1?;prgsenﬁéeﬁgbgygggz?gy-rgxyeprgsents)o? 1yorO;?ég}%ﬁéé%$é§§%¥ggg?ugf 2

or 3. 20 The conpounds of the formula (1) may conprise one or nore
asynmmetric carbon atons. They may thus xist in the formof enantiomers or
di astereoi soners. These enantioners and di astereoi soners, and al so

m xt ures thereof, incguglng racem c m xtures, formpart 25 of the

i nventi on. WO 2008P6B28§541PCT/ FR2005/ 002565 4 The conpounds of forrmula (1)
may exist in the _form of ses .or, .of. acid-addition salts. Such addition
salts form part oFrﬂﬁghPﬁ9gﬁﬂ*§%faLﬁ¥%§e salts are advantageously prepared
wth 5 pharnaceugkgﬁlly acceptabl e acids, but the salts of other acids
that are useful, for é&xanple, for purifying or isolating the conpounds of

the formula (1) aLg@iﬁp,r My RAtoOfR b pehggveetfii%d TheqaapayRds of formula

(1) may al so exi st O'in the formof hydrates or solvates, i.e. in the

form of associat Long, piNeGRIDI Aakh 088 Nt IR O0BEOY AREE JWabRrr i kel ecul es or

with a solvent. Such ﬁ?drates and solvates also formpart of the
i nvention. |RetBenebBext of the present invention, the 15 follow ng
definitions apply: - (C-CZ) in which t and z may take values from1l to
phenyl,
pyridine,
—-SCHs;
10 the nitrogen atom(s) of the heterocyclic group
being optionally substituted with a (C;-C4)alkyl group,
the nitrogen atom(s) of the heterocyclic group
being optionally in their N-oxide form;
e a heterobicyclic group optionally substituted
15 with one or more halogens and/or with one or more
hydroxyl, (Ci-Cy)alkyl or (C;-C4)alkoxy groups:
- m represents 2, 3 or 4;
- n represents 0, 1 or 2;
- p represents 0, 1, 2 or 3.
20 The compounds of the formula (I) may comprise
one or more asymmetric carbon atoms. They may thus
exist in the form of enantiomers or diastereoisomers.
These enantiomers and diastereoisomers, and also

mixtures thereof, including racemic mixtures, form part

25 of the invention.



10, a carbon-based chain possibly containing fromt to z carbon atons, for
exanple (Cl1-C3) a carbon-based chain possibly containing from1 to 3
carbon atons; 20 - Hal: a hal ogen atom such as a fluorine, a chlorine, a
brom ne or an iodine; an al kyl group: a |inear or branched saturated

al i phatic grgup that may be nmentioned inc yl,
propyl, isoh@ p§PE%Z§?é§§4iszutyl, 25 tert-butyl, %éﬂ?§$£8é$z$oﬁsé ps; WO
2006/ 042954 PCT/ FR2005/ 002565 5 - a cycl oal kyl group: a cyclic alkyl

group. Exanples that may be nmentioned i“ncl ude cycl opropyl, cycl obutyl,

cycl opentyl, cyclohexyl, etc. groups; an al koxy group: an -0-al kyl group in
which the 5 alkyl groug is as defined above; a cycloal kyl oxy ,group: an
-0-cycl oal kyl group inT ﬁhF@ﬁpPHEdéyeﬁoépﬁ?Plérdé M8 Ya§*défi Add t&bove; an
al lyloxy group: -0-allyl; a perfluoroalkyl .group; _an al kyl group as defined
10 above, fo?gﬁﬁiSﬁ 5F¥e?h8rcﬁﬁb8ﬁlgf8ﬁé¥5ﬁ nsﬁ%%??tu 8&% ﬁggﬁtﬁpﬁorine
atons; a hetgggggc%gc groug:o%nt%ronatic Qr_non-aromatic cyclic group,

T, rm ﬁag e 1nvthlon..
conpri sing one or nbre netero atons Suc as ‘nitrogen, oxygen, or sul fur.

Exanpl es of 15 heteroc i S a ti,0 i.nclu pyridyl,
pyrgginyl, pyrinidinyl?ﬁgégiggggﬁyﬁ%g %9?%?8?9??5?%?d§§§P$??dt%ﬁ§§o|y|,

isothiazobylphaemaéehxhcahigxééQE$kab@éanaagLybuttQh@pggnxe,o&yrrolyl _and
furyl groups; 20 - a heterobicyclic group: a heterocyclic group as defined

above, fusedowhth apnetBerhhet aiecyigkifG1gr gup ekampilkh FoRhemyli FYHioWp.
Exanpl es of heterobicyclic groups that may be nentioned include the above
het erocycl i cor isolating the compounds of the formula (I) also form
part of the invention.
The compounds of formula (I) may also exist
10 in the form of hydrates or solvates, i.e. in the form
of associations or combinations with one or more water
molecules or with a solvent. Such hydrates and solvates
also form part of the invention.
In the context of the present invention, the
15 following definitions apply:
- (Ct~C;) in which t and z may take values from 1 to
10, a carbon-based chain possibly containing from t to
z carbon atoms, for example (C;-C3) a carbon-based chain
possibly containing from 1 to 3 carbon atoms;
20 - Hal: a halogen atom such as a fluorine, a
chlorine, a bromine or an iodine;
- an alkyl group: a linear or branched saturated
aliphatic group. Examples that may be mentioned include
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

25 tert-butyl, pentyl, etc. groups:;



groups fused wth a phenyl nucleus, for exanple 25 quinoxaline, quinoline,
i soqui noline, indole, WO 2006/ 042954 PCT/ FR2005/ 002565 6 i soi ndol e,

i ndoline, indazole, benzothiazole, benzimdazole and benzoxazol e groups; -
a heterocyclic group in N-oxide form a group having the follow ng

her oi nabove. FaoP ARBAIIE AR compounds. that ar o subj kSt (T4 RES/ Fiaefoi on:

mention may be nade of a first group of compounds of fornula (1) in which
- R and R2 are as defined hereinabove; > Y represents a hydrogen atomor a
hal ogen; 15 - R3 represents: a phenyl group substituted with one or nore
hal ogen atons and/or with one or nore of the follow ng groups: (Cl-C6)
alkyl, 20 (Tl-C6% arRox§lkylNepouUByafoCYClEORa ! kv ze;eepmﬁgsmp es

PCT/FR2005/00 565 7  -S02R4, -QCO2R4, .in which R4 re resen &Cl C4)
al kyl group, that (W) ahﬁ%ﬁ%loPﬁdmﬁPEHuﬁg Cﬁslaﬁaoaﬁrecag SEPF

her ei nabove; he% oc cI c.qgro p Q tionally substituted with one or
nor e halogengygﬁa?gP %ﬁt h OBg ©6F t HEC gsrlomnng gr oups:

- an alkoxy group: an -O-alkyl group in which the
5 alkyl group is as defined above;
- a cycloalkyloxy group: an -O-cycloalkyl grdup in
which the cycloalkyl group is as defined above;
- an allyloxy group: -O-allyl;
- a perfluorcalkyl group: an alkyl group as defined

10 above, for which all the carbon atoms are substituted
with fluorine atoms;

- a heterocyclic group: an aromatic or non-aromatic
cyclic group, comprising one or more hetero atoms such
as nitrogen, oxygen, or sulfur. Examples of

15 heterocyclic groups that may be mentioned include
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, pyrrolyl
and furyl groups;

20 - a heterobicyclic group: a heterocyclic group as
defined above, fused with another heterocyclic group or
with a phenyl group. Examples of heterobicyclic groups
that may be mentioned include the above heterocyclic
groups fused with a phenyl nucleus, for example

25 guinoxaline, gquinoline, isoquinoline, indole,



(C1-4) alkyl, hydroxyl, 10 (Cil-C4) al koxy, cyano, norpholine,
trifluoro (C1-C4) alkyl, -COR4, 15 -SO02R4, in which R4 is as defined
herei nabove, - (CH2) gNRSR6r in which R5, R6 and q are as defined

her ei nabove, phenyl, pyridine, 20 -SCH3; the nitrogen aton(s) of the

het erocyclic_gr J optionally substituted w group,
t he nitrogenW tgﬁgg{ngagﬁe het erocycl i c group bei %g%ggééﬁgg?égéﬁg%helr
N-oxi de form WO 2006/ 042954 PCT/ FR2005/ 002565 8 a heterobicyclic group
optionally substituted wth one or nor & hal ogens and/or with one or nore
hydroxyl, (Cl-C4) al kyl or (Cl-C4) al koxy groups; - mrepresents 3; 5 - n
represents 1, p represents 0. Anong the conpounds that are subjects of

t he |nvent|bﬁOIHEH%FoanEQIBBenaH@déFOéeseESHaoﬁpééﬁoé?' conpounds of
formula (1) b Q g@ E are as deflned her ei nabove; - Y is as
defined here ﬁﬁBbWé azo ?Eé §85?§azo ©pHERYPS4r oup substituted with one

or more hal ogen gt RuE and(er ; Wi Lh,gne; Q" \TRLEQT (L8 ol Lowna 15 oroups:

having the following formula:

in which Het represents a heterocyclic group as defined
hereinabove.

10 Among the compounds that are subjects of the
invention, mention may be made of a first group of
compounds of formula (I) in which:

-~ Ry and R; are as defined hereinabove;
- Y represents a hydrogen atom or a halogen;
15 - Rj; represents:
® a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups:
(Ci-Ce)alkyl,
20 (C1-Cg)alkoxy,
-NO»,
cyano,

~-CORy,



(C1-C6) alkyl, (Cl-C6) al koxy, -NO2, <cyano, 20 -COR4, -SO2R4, CO2R4r
in which R4 represents a (CL-C4) al kyl group, - (CH2) gNR5R6r in which R5,
R6 and q are as defined hereinabove; 25 a pyridyl, pyrazinyl,

pyri mdinyl, pyridazinyl, pyrazolyl, imdazolyl, thiazolyl, isothiazolyl,

LD e 12988, BRPTBRARRg 2 o0, eEl YL 3?2%@*%&%@5%%@%%5% ¥

substituted with one or nore hal ogens and/or with one nore of the
foll owing groups: 5 (Cl-C4) alkyl, hydrloxyl, (Cl-C4) alkoxy, cyano,
nmor phol i ne, 10 trifluoro (C1-A4) aIkyI -CDR4, -SO2R4, in which R4 is as

defi ned herei nabove (CH2) gNR5Re, in which R5, R6 and q are as defined
her ei nabove, 15 pﬁ 9 ar pyrldlne -SCH3; the nitrogen aton(s) of the

said groups nentio abagve optlonall substituted with a
(Cl-C4)al kyl 20 Egg%é e gRénr§P6ﬁ(5§¥‘t5f 3t 1615 InduEE SHEt i oned

- (CH2) NRsRg, in which Rs, R¢ and g are as defined
hereinabove;

5 ® a heterocyclic group optionally substituted with
one or more halogens and/or with one or more of the
following groups:

(C1-C4)alkyl,
hydroxyl,
10 (C1-Cy)alkoxy,
cyané,
morpholine,
trifluoro(C;-Cy4)alkyl,
-CORg,
15 -505Rs4, in which R4.is as defined hereinabove,
- (CH2) gNRsRg, in which Rs, R¢ and g are as defined
hereinabove,
phenyl,
pyridine,
20 -SCHs;
the nitrogen atom(s) of the heterocyclic group
being optionally substituted with a (C;-C4)alkyl group,
the nitrogen atom(s) of the heterocyclic group

being optionally in their N-oxide form;



above being optionally in their Noxide form a quinoxaline, quinoline,
isoqui noline, indole, isoindole, indoline, indazole, benzothiazole, 25
benzi m dazol e or benzoxazol e group, the said groups being optionally
substituted with one or nore hal ogens WD 2006/ 042954 PCT/ FR2005/ 002565 10

and/ or with e r g droxyl, (d-C4) alkyl or éé}ggni I r oups;
- n1represenﬁ§ %?66?BﬂSP éresents 1, 5-p represe% .2 ﬂgﬁ 8%%@9
conpounds that are subjects of the invention, nention rmay be nmade of a
third group of conpounds of formula (1)®in which: - RL and R2 are as
defined herei nabove; 10 - Y represents a hydrogen atomor a halogen; - R3
represents: a phenyl group substituted with one or nore hal ogen atons
and/ or with one of FoPet®FORheYFblFodi AP gPbupRaliy PeRsSEByURERYI
(C1-C6) al kox h -NO2, cyano, _-COR4, ﬁ9 -S02R4, -CO2R4, R4 representing
a (Cl-C4) aIV%F gPBﬁp?r-m%éﬁzya&ﬂﬁgﬁé,aP RRi YATR5°PR6°&nB 4 are as defi ned
her ei nabove, het er ocycl i roup optional upstituted with 25 one or
nor e halogengygﬁafgg’mﬁ¥h %ﬁégnghﬁ¥£ gﬁ ?ht¥l$%¥Yo%f%ﬁp§foups: WO
2006/ 042954 ECE/EQBQQQQRQ§5§§
5 - n represents 1;
- p represents 0.
Among the compounds that are subjects of the
invention, mention may be made of a second group of
compounds of formula (I) in which:
10 - R; and R, are as defined hereinabove;
- Y is as defined hereinabove;
- R3 represents:
e a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
15 groups:
(C1-Cg)alkyl,
(C1-Cg)alkoxy,
-NO2,
cyano,
20 -CORy,
—SOZR4I
-COzR4, in which Ry represents a (C;-C4)alkyl group,
- (CHz2) NRsRg, in which Rs, R¢ and g are as defined
hereinabove;
25 e a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,



11 (Ci1-cA4) alkyl, hydroxyl, (Ci1-C4) al koxy, cyano, 5 norpholine,
trifluoro (C1-C4) alkyl, -COR4, -SO2R4, in which R4 is as defined
her ei nabove, - (CH2) gNR5R6, in which R5, R6 and g are as defined 10
her ei nabove, phenyl, pyridine, -SCH3; the nitrogen aton(s) of the

heterocyclicw8r9586264?g%?g optionally substituted ﬁ@fﬁF€266§76€%§k§yl
ato

group, the nrtroge s) of the heterocyclic group erng optionally in
their Noxide form a heterobicyclic group optionally substituted wth
one or nore hal ogens and/or with one or hore 20 hydroxyl, (Cl-C4) al kyl or
(C1-4) al koxy groups; - mrepresents 2 or 4; and/or - n represents 0, 1 or
2; and/or - represents O, r 2. Anong.the conpounds_that ar ubj ect s
of the o5 |AUBAORBN: MSRERGALHDY BEARGECMHla FOAPOHEGYSun 8F 2 otspounds
of formula (I% i.n ich: WO %906/045954 PCT/ER2005/0%2565 l12 - Rl and R2
are as defin8d REFEngh3VR: 1§ PEpFe8EREESa RydPodBN*a'8M 8r a hal ogen; -

P e Gl PR (FERUE- PR pHULSH M-8 L3 R bikogen atore
or more of the following groups:
5 (C1-Cq)alkyl,
hydroxyl,
(C1-Cys) alkoxy,
cyano,
morpholine,
10 trifluoro(Ci~Cq)alkyl,
-CORgy,
-S03R4, in which Ry is as defined hereinabove,
- (CH2) NRsRg, in which Rs, Rg¢ and g are as defined
hereinabove,
15 - phenyl,
pyridine,
~-SCHjy;
the nitrogen atom(s) of the said groups mentioned
above being optioconally substituted with a (Ci-C4)alkyl
20 group,
the nitrogen atom(s) of the said groups mentioned
above being optionally in their N-oxide form;
e a quinoxaline, guinoline, isogquinoline, indole,
isoindole, indecline, indazole, benzothiazole,
25 benzimidazole or benzoxazole group, the said groups

being optionally substituted with one or more halogens



groups: (Cl-C6) alkyl, (Ci1-C6) al koxy, -NO2, 10 cyano, -COR4, -SO02R4,
-CO2R4, in which R4 represents a (C1-C4) al kyl group, - (CH2) gNR5R6, in

which R5, R6 and g are as defined 15 hereinabove; a pyridyl, pyrazinyl,
pyrimdinyl, pyridazinyl, pyrazolyl, imdazolyl, thiazolyl, isothiazolyl,

oxazol yl, a i azol yl, thiophenyl, pyrr I oup,
the said groﬁé §§b%684§§s?onally 20 substltuted mﬁtﬁé%ﬁER%§°%z§é£ﬁg$ogens
and/or with one nore of the follow ng groups: (Cl-C4) al kyl, hydroxyl,
(C1-c4) al koxy, 25 cyano, norpholi ne, 2006/ 042954 PCT/ FR2005/ 002565 13
trifluoro (C1-C4) alkyl, -COR4, -SO02R4, in which R4 is as defined

her ei nabove, (CH2) NR5R6r in which R5, R6 and are as defined 5

her ei nabove, aBHéﬁ?IWltByppél RE, morSCHSdroﬁﬁéfnlFﬁd@é@%ﬁXﬁd%ﬁ of the said

ro nment i oned bo e being optionall bstituted th a (Cl1-C4)al kyl
groﬂg? |? ng O;@ grgup pti y substitu Wi ( ) y

- m represents 3;
- n represents 1;
5 - p represents 0.

Among the compounds that are subjects of the
invention, mention may be made of a third group of
compounds of formula (I) in which:

- R; and R, are as defined hereinabove;
10 - Y represents a hydrogen atom or a halogen;
- R3 represents:
¢ a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups:
15 (C1-Ce)alkyl,
(C1-Cq) alkoxy,
-NO,
cyano,
—CORy,
20 -SO2Ry,
-CO2R4, R4 representing a (Ci-C4)alkyl group,
- (CH2) NRsRg, in which Rs, R¢ and g are as defined
hereinabove;
® 3 heterocyclic group optionally substituted with
25 one or more halogens and/or with one or more of the

following groups:



the nitrogen atonm(s) of the said groups nentioned above being optionally
in their N-oxide form a quinoxaline, quinoline, isoquinoline, indole, 15
i soindol e, indoline, indazole, benzothiazole, benzimdazole or benzoxazol e
group, the said abovenentioned groups being optionally substituted with

pone or nore I r with one or nore hydrox - | or
(C1-4) alkogg g?@gzg?agég- m represents 2 or 4; an%#%{Fé§%°§ZéPgég%ts 0, 1
or 2; and/or - p represents O, 1 or 2. Anobng the conpounds that are
subjects of the invention, nention maylbe made of a fifth group of 25
conmpounds of formula (1) in which: - RL and R2 are as defined herei nabove;
WO 2006/ 042954 PCT/ FR2005/ 002565 14 - Y represents a hydrogen atomor a
hal ogen; - R3 reéFé?%ﬁF§Jﬂda phenyl group substituted with one or nore
hal ogen at ons and/or mﬁt? one or nore of the followng 5 groups: (Cl-C6)
al kyl, (Cl-cs) al¥8%x§*Yl:Nnoe, cyano, 10 -COR4, -SO02R4, -COD2R4, in
whi ch R4 represents a.(,CL-C4) al kyl group, - (CH2) gNR5R6r in which R5, R6
and gq are as defiﬁéﬂq:ﬂéﬁéﬁﬁéhove; 15 a pyridyl, pyrazinyl, pyrimdinyl,
pyri dazi nyl, pyr@ggbgl, i mdazolyl, thiazolyl, isothiazolyl, oxazolyl,

i soxazol yl, oxadi azol'yl, thiophenyl, pyrrolyl

5 morpholine,
trifluoro(Cy-C4)alkyl,
-CORy,
-S02R4, in which Rq is as defined hereinabove,
- (CHz2) NRsRg¢, in which Rs, Rg and g are as defined
10 hereinabove,
phenyl,
pyridine,
-SCHs;
the nitrogen atom(s) of the heterocyclic group
15 being optionally substituted with a (C;-C4)alkyl group,
the nitrogen atom(s) of the heterocyclic group
being optionally in their N-oxide form;
e a heterobicyclic group optionally substituted
with one or more halogens and/or with one or more
20 hydroxyl, (Ci-C4q)alkyl or (Ci;-C4)alkoxy groups;
- m represents 2 or 4; and/or
- n represents 0, 1 or 2; and/or
- p represents 0, 1 or 2.
Among the compounds that are subjects of the
25 invention, mention may be made of a fourth group of

compounds of formula (I) in which:



or furyl group, the said abovenenti oned groups being optionally
substituted with one or nore hal ogens and/or 20 with one or nore of the
follow ng groups: (Cl1-C4) alkyl, hydroxyl, (Cl-C4) al koxy, cyano, 25
nor pholine, trifluoro (Cl1-C4) al kyl, WD 2006/ 042954 PCT/ FR2005/ 002565 15

--COR4, SO2R4, i i is as defined hereinabove, - in
whi ch R5, Fgwgng°§@é§82§%4defined her ei nabove, 5 h%%%§#§33%§2$5?§%$

-SCH3; the nitrogen aton(s) of the said groups nentioned above bei ng

optionally substituted with a (Cl-C4)al kgl 10 group, the nitrogen aton(s)

of the said groups nentioned above being optionally in their N-oxide form

a qui noxal i ne, _qui noline, isoqujinaline, indole, 1isoindole, indoline,

i ndazol e, benzBt MEdte 2L AFe R IHNES: SIS 9 A& LGxazol e group, the said

abovenenti oned_,groups being optionally substituted . with one or nore
PRSSRACBr 2nBYETHIaRORY ea

hal ogens and/ of WPhEBRBTSr 2nBY 8T RYAP0RTPT ©OFCE- €31 °9FRYI or (Cl-C4) al koxy
groups; - mreprese }géghgr,4; and/or 20 - n represents 0, 1 or 2; and/or
- p represents 0. npound%'of formula (1) according to the invention are

those in which Rloi§ ﬁﬂ%ﬁ§§i5£8@p259gsﬁbguted with one or more

5 halogen atoms and/or with one or more of the following
groups:

(C1~-C¢)alkyl,

(C1-C¢)alkoxy,

-NO3,

10 cyano,

—CORy,

~SO2Ry,

-CO;R4, in which Ry represents a (C;-C4)alkyl group,

- (CH2) gNRsRg, in which Rs, Rg and g are as defined

15 hereinabove;

e a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, pyrrolyl
or furyl group, the said groups being optionally

20 substituted with one or more halogens and/or with one
or more of the following groups:

(C:-Cy)alkyl,

hydroxyl,

(Ci—-Cy)alkoxy,

25 cyano,

morpholine,



phenyl and R2 is in position 5 of the phenyl. 25 Conpounds of fornula (I)
according to the invention are those in which RL is in position 2 of the
WO 2006/ 042954 PCT/ FR2005/ 002565 16 phenyl, Rl especially representing a
(Cl-4)al koxy group, and R2 is in position 5 of the phenyl, R2 especially

representin P oxy, (Cl-4) al kyl or (G3: I group.
5 Anopng thegggnégﬁﬁgéhggggornula (1) of the invenf?%ﬁ;gﬁﬁ§gﬁé§8%§ééciaIIy
be nentioned are the follow ng conpounds:

1- (1, 5- di net hyl - | H pyr azol e- 3- car bonyl ) pfperi di ne- 3- carboxylic acid

[ 4- (5-cycl ohexyl -2 10 net hoxyphenyl)thi azol -2-yl]am de (conpound 114),

1- (I -methyl - 1Hi m dazol e- 2- car bonyl ) pi peri di ne-3- carboxylic acid

[ 4- (5- cyci ohexyl - PrifePRERY e 134 lazol - 2-yI ] ani de (conmpound 112),
1-(pyrinidine-4-c§&§gnyl)piperidine-3-carboxy|ic acid 15

[ 4- (5- cycl ohexyl - 2~nethoxyphenyl )t hi azol - 2-yl Jam de (conpound 107),

1- i ne-2-carb i.per i di ne--3- car hoxyli i .
(2 (5 ycl ohexyl - 258 MEkynEIoNs Riassl 53, YFESRede. ¢ EURFBONA"08) , 20

(2 (5- eyel opent yi -3 RELToRyheny || L azei 3= 51 Far 452 CampgaraTie).
1- (2- hydr exypyrkdhBgs3=car bonyl) pi peri di ne-3- carboxylic acid
[ 4- (5-cycl ohexyl -2 25 net hoxyphenyl)thi azol -2-yl]am de (conmpound 101), WO
2006/ 042954 PCT/ FRgea51002565 17 1-(1-oxypyridine-3-carbonyl)
pi peri di ne-3-carboxylic acid [4-(5-cycl ohexyl -2-nethoxyphenyl)thiazol -2-
pyridine,
-SCH3y;
the nitrogen atom(s) of the said groups mentioned

10 above being optionally substituted with a (C;-C4)alkyl

group,

the nitrogen atom(s) of the said groups mentioned
above being optionally in their N-oxide form;

¢ a quinoxaline, quinoline, isoquinoline, indole,

15 4isocindole, indoline, indazole, benzothiazole,
benzimidazole or benzoxazole group, the said
abovementioned groups being optionally substituted with
one or more halogens and/or with one or more hydroxyl,
(Ci—-C4)alkyl or (C;-C4)alkoxy groups;

20 - m represents 2 or 4; and/or
- n represents 0, 1 or 2; and/or
- p represents 0, 1 or 2.

Among the compounds that are subjects of the
invention, mention may be made of a fifth group of

25 compounds of formula (I) in which:

- R; and R» ére as defined hereinabove;



yl ]am de (conmpound 115), 1-(5-chloro-1-nethyl-1H pyrazole-4 5

car bonyl ) pi peri di ne- 3-carboxylic acid [4-(5-cycl ohexyl -

2- met hoxyphenyl )t hi azol - 2-yl ] ami de (conpound 27),

1- (furan-2-carbonyl) pi peridi ne-3-carboxylic acid [4-

(-5- cycl ohexy, nyl )t hi azol - 2-yl ] am de

1- (pyrazi ne- 9c%§§§2§?¥gpgerldlne 4- car boxylic aC|d§8FP8&§90§§802&85
[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol -2-yl]am de (conpound 120),
1- (pyr azi ne- 2- car bonyl ) pi peri di ne- 2- carbbxyl i c acid

[ 4- (5-cycl ohexyl - 2- nethoxyphenyl)thiazol 2-yll]am de 15 (conpound 109),

1-(2-pyridin-2-ylacetyl)piperidine-3-carboxylic acid

[ 4- (5- cycl ohexy Ir?Pﬁ%FﬁBE§pﬁeﬁyﬁ¥PH?82BFO? §F] &8nf*8é°9€Bénmpound 60),
1- (1-oxypyri di pe-2-carbonyl ) pi peri di ne-3-carboxylic 20 acid

[ 4- (5- cycl ohexy? -ZEREthdkyphenyl ) thiazol -2- yl]am de (corrpound 102),

S)-1-(1- d 3- b |
12 (5. ﬁycf’éﬁﬁiﬁ bI% ALl oheng?) PR LELREESg, FERGRY: clmbib 124)

2006/ 042954 2 8
1- (pyrazine- g 5%% ?éggpgggé?%ewétcarggnglgoggi8f the following

[ 4- (5- cyckohgxyl,p2: met hoxyphenyl )t hi azol -2-yl Jam de (conpound 97),
(S)-1-(pyrazine- % car bonyl ) pi peri di ne-3-carboxylic 5 acid
[ 4- (5-cycl ohexyl - 2e et hexyphenyl ) t hi azol -2- yl]am de (conpound 108),

1- (1- oxypyri di ne-2-carbonyl) pi peri di ne-3-carboxylic acid
[ 4- (5- butyl - 2- met hoxyphenyoxyhi azol - 2-yl ] am de (conpound 117), 10
1-(pyrazine-2-car?ogz))piperidine-3-carboxy|ic acid
cyano,
10 -CORg,
—-SO2Ry,
-CO2R4, 1in which Rgq represents a (C;-C4)alkyl group,
- (CH2) gNRsRg, in which Rs, Re¢ and g are as defined
hereinabove; |
.15 e a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, pyrrolyl
or furyl group, the said aboveﬁentioned groups being
optionally substituted with one or more halogens and/or
20 with one or more of the following groups:
(C1-C4)alkyl,
hydroxyl,
(C1-Cy4)alkoxy,
cyano,
25 morpholine,

trifluoro(C;-Cq)alkyl,

WO



[ 4- (5-cycl opentyl - 2- net hoxyphenyl )t hi azol - 2-yl Jam de (conpound 100),
(R) - 1- (pyrazi ne-2-carbonyl ) pi peri di ne-3-carboxylic acid

[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol -2 15 yl]am de (conpound 121),
1- (1- oxypyri di ne-2-carbonyl ) pyrrolidi ne-3-carboxylic acid

L4 (5-cyel ohgayhodepgbgeypheny) thiazol -2~ yi] am gercompoungot0)

(R)-1-(1-oxypyri carbonyl ) pyrrolidine-3- 20 c

[ 4- (5-cycl ohexyl - 2- net hoxyphenyl )t hi azol -2-yl]am de (conpound 239). A
subject of the invention is also a process for preparing the conpounds of
formula (1). In the text hereinbelow, the term"protecting 25 group Pg"
nmeans a group that makes it possible firstly to protect a reactive
function such as a“H¥eroxyl or an WD 2006/ 042954 PCT/ FR2005/ 002565 19

am ne during a syggg is, and.s cggdLg to regenerake the intact reactive
function at the en art o ™ i 3 BRaftpfé8e8f "FrEt8EPPRE  gr oups and of
protection and degre&;c%ﬁpﬁ nmet hods. are - given_in 5 "Protect,ive G.,oups in
Organi ¢ Synthesis"f EREER lQJW,lgbﬁ%“E ﬁtFB% HIohn @f|8§%&n§ ns, Inc.
New York). hB,thg.te¥t hereinbelow, the term"leaving group X' neans a
group that can be readi [y cleaved from a nolecule by breaking a
heterol ytc bond, pwehbil oss of 10 an electron pair. This group may thus be
readily replaced with another group during a substitution reaction, for
exanpl e. Such | eapiypgdgneyps are, for exanple, halogens or an activated
hydr oxyl group such as a nmesyl, tolsyl, triflate, acetyl, etc. Exanples of
15 | eavi ng groups-aad;of references for preparing themare given in
"Advances in Organic Chemstry", J. March, 3rd
the nitrogen atom(s) of the said groups mentioned
above being optionally substituted with a (C;-C4)alkyl
10 group,
the nitrogen atom(s) of the said groups mentioned
above being optionally in their N-oxide form;
® a guinoxaline, quinoline, isoguinoline, indole,
isoindole, indoline, indazole, benzothiazole,
15 benzimidazole or benzoxazole group, the said
abovementioned groups being optionally substituted with
one or more halogens and/or with one or more hydroxyl,
(Ci-Cy)alkyl or (Ci;-Cy)alkoxy groups;
- m represents 2 or 4; and/or
20 - n represents 0, 1 or 2; and/or
- p represents 0.
Compounds of formula (I) according to the
invention are those in which R; is in position 2 of the
phenyl and R, is in position 5 of the phenyl.

25 Compounds of formula (I) according to the

invention are those in which R; is in position 2 of the



Edition, Wley Interscience, pp. 310-316. In the text hereinbelow, the term
"precursor of Rl and/or R2" neans a substituent R 1 and/or R 2 that 20
may be converted into Rl and/or R2 via one or nore chem cal reactions known
to those skilled in the art, or Rl and/or R2 represent Rl and/or R2. In

t-he text hergpn term"group Z' neans a | I

functi onal d@biggbgzé4%§géerived froman acid funct?@ﬁ{ﬂgﬁgégggogésgcid
chloride, a mxed or synmetrical anhydride, or WO 2006/ 042954

PCT/ FR2005/ 002565 20 al ternatively thelécid appropriately activated, for

exanpl e with benzotriazol-1- yloxytris(di nethyl am no)phosphoni um
hexaf | uor ophosphat e

(BOP), . .
0- benzot ri azBNERYyy - Ri NeFPe R 21 BY r BFREFSF Y URF uin ECHéxarLESHSphosphat e
(HBTU) or O-benzotriazol-1-yl- NN N,N -tetganmethyl uroni um
tetrafluorob8F8P8’(?§éL&?_l Qﬁﬁ??ﬁo%n$eoéu€§§i Q@ﬂﬁ_'Fgﬂ.and/or R2
may bo. i nt or SEAEGE Y Y 165 B ep BB B0 En Thii e Thet on ey BB BY bt 6t e with
an al kanoyl , ~benz t rbonyl (Boc), benzyl oxycarbonyl or
9-f|uoreny|négﬁggﬁzgyg%ﬁéﬁk?gn§§¥ﬁggroup, for exanple; a hydroxyl function

may be peotected in epfghqOEheSEERPHARAL B@rfséﬁﬂﬁge«115o¥h§h%0”P0unds of
the invention may be prepared according to various nethods described

her ei nbel ow. i Betateoaddnassinag bBEé@iH@Hboﬁé,mbh@i@ﬁb60€§e fae preparing
t he am not hi azol e derivatives of formula 20. (Il) that are used for the

preparation éblibeiagnpompdandt:formula (1) of the invention are described
below. In the text hereinbel ow
¢ 1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
10 methoxyphenyl)thiazol-2-yl]lamide (compound 114),
e 1-(l-methyl-1H-imidazole-2-carbonyl)piperidine-3- -
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]amide (compound 112),
e 1-(pyrimidine-4-carbonyl)piperidine-3-carboxylic acid
15 [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide
(compound 107),
e 1-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid
[4- (5-cyclohexyl-2-ethoxyphenyl)thiazol-2-yl]lamide
(compound 98),
20 e 1-(l-oxypyridine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclopentyl-2-methoxyphenyl)thiazol-2-
yllamide (compound 118},
e 1-(2-hydroxypyridine-3-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-

25 methoxyphenyl)thiazol-2-yllamide (compound 101),



- THE = tetrahydrofuran, - BOP = benzotriazol-1-yloxytris(di methylam no)-
25 phosphoni um hexaf | uor ophosphate, - CDI = 1,1'-carbonyldiimdazole, WO
2006/ 042954 PCT/ FR2005/ 002565 21 - DMF = di et hyl formam de, - TMS =
tetramet hyl silane, - DMSO = dinethyl sulfoxide, - DCM = dichloronethane,

o - TBTU = 241 kazol-1-yl)-1,1,3,3- tetra i
tetrafluoroggéa?2662§g&g%?nothiazole derivatives cggﬁiz%ﬁﬁép%*§§25%%y be

prepared via known nethods such as thos described in docunents EP 518
731, EP 611 766 and 10 WD 99/15525. In géneral, when Y = H, thiourea is
reacted with a halo ketone of fornmula 1 according to the follow ng

reaction scheng: CH2Hal . S S F, F H2N 4 HzN HzN/ NH2 N | R1 Rz O
R2 Rz 1 (115 (TR G P T F 2 Fa e RV SPB) TO4RE TheC SHBREY L Hent s R 1
o0 2 Naveal D YALYSScyLo RS SRVl RS 2pcopresent.
yl]lamide (compound 115),
e 1-(5-chloro-l-methyl-1H-pyrazole-4-
5 carbonyl)piperidine-3-carboxylic acid [4-(5-cyclohexyl-
2-methoxyphenyl)thiazol-2-yl]amide (compound 27),
e 1-(furan-2-carbonyl)piperidine-3-carboxylic acid [4-
(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]lamide
(compound 28),
10 e 1-(pyrazine-2-carbonyl)piperidine-4-carboxylic acid
[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide
(compound 120),
e 1-(pyrazine-2-carbonyl)piperidine-2-carboxylic acid
[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide
15 (compound 109),
e 1-(2-pyridin-2-ylacetyl)piperidine-3-carboxylic acid
[4- (5—cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide
(compound 60),
e 1-(l-oxypyridine-2-carbonyl)piperidine-3-carboxylic
20 acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yllamide (compound 102),
e (S)-1-(l-oxypyridine-2-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-

methoxyphenyl)thiazol-2-yl]amide (compound 124),



20 general fornmula (1) or precursor groups of RL and R2; Hal represents a
hal ogen atom preferably bromne, chlorine or iodine. WO 2006/ 042954

PCT/ FR2005/ 002565 22 As indicated in the above schenme, the conpounds of
the type (I1) with Y =H R 1 and R2 having the values indicated above,
may be conv e k ounds of the type (I1) w = and 5
R 2 having ?ﬂé gg?ﬁgéggggggated above by reaction 3% iy%?2?§%g€€%§%%ng
agent, for instance SelectfluorTMin a _solvent such as DMV or DCM at a
tenperature ranging fromOC to 50C. The®hal o ketones of formula 1 may be
prepared 10 via processes known to those skilled in the art. For exanple,
the brono ketopnes may be obtained via the  action of bronm ne, cupric
broni de or bh£ﬁ§?¥?¥ﬁb?%_ E ?%ﬁil?%%?ﬁ HeS T PTIF L BRX %Nt aket Sphenone

deri ti f | 2: 15.0.R 1..11 2 -C 2 i ich.R 1 d R2

hove the. var hasTpmab818hat O Brdr p Sy Eny i en 2ot LA Ve Be ottt
tate, h i d | t i xt th f, | t ti |

acet at e %Célég{g#gqgg52;g SOl ven or a mxture ereo or a ernatil ve y an

al cohol . €T/ FR2005/ 002565 23 When the acet ophenone
derivative of {oymil b 58103 COoPUBE 61 Abl Yo AVA| ) abb e o }h o ERY; De prepar ed
via various nLtLods?pgr% ﬁ?iedel-Craffsﬁée%%tion on b%%ze%g?shgstituted
W th 5 acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-

yl]lamide (compound 108),

. 1—(l—oxypyridine—Z—carbonyl)pi?eridine—3—carboxylic
acid [4-(5-butyl-2-methoxyphenyl)thiazol-2-yl]lamide
(compound 117),

10 e 1-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid
[4—(5—cyclopentyl—Z—methoxyphenyl)thiazol—2—yl]amide
(compound 100),

e (R)-1-(pyrazine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-

15 yllamide (compound 121),
¢ 1-(l-oxypyridine-2-carbonyl)pyrrolidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]lamide (compound 105),

e (R)-1-(l-oxypyridine-2-carbonyl)pyrrolidine-3-

20 carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yllamide (compound 239).

A subject of the invention is also a process
for preparing the compounds of formula (I).
In the text hereinbelow, the term “protecting

25 group Pg” means a group that makes it possible firstly

to protect a reactive function such as a hydroxyl or an



5R1and R2 that is reacted with acetyl chloride or acetic anhydride, in
t.he presence of a Lewis acid such as AIC 3 or Tid 4, for exanple; - the
action of acetyl chloride in the presence of palladiumon benzene
substituted with R1 and R 2 after 10 deprotonation of the benzene,

fo
exanpl e via phe i butyllithium followed by g i
chIgPide or ﬁgnagﬁéégﬂﬁgéﬂde. Thi s procedure my bepé€2€%é§@5g§8%§€§ an
acet ophenone derivative of formula 2 in which R2 = R = (Cl-C4)
perfluoroal kyl; 15 - a Fries rearrangeﬁ%nt starting with an acet oxybenzene
derivative of formula 3: O CH3-CO3 R 2 20 via the action of a Lew s

acid, to give a hydroxyacetophenone derivative of forrmula 4. WO
2006/ 042954 PEFPERBBE5M802568"thgsifp and spcpngly SOCTRISTPRE tRydr oxyl

f i R 1. that b d i b t

Sop into o B PRERctrBrBoRR chrEs E) afhbee bRl PRuGRSmet haxy
i fl th vl -C Lkyl et h -C10

L;LIo;FL§F0x§§¥t?ﬁéE%éﬁéé??&%ﬁSo%9£g¥%%%?5légnﬁﬁﬁgée %égfégﬁed éither on

the ami nothi gzgLecelohotll AchLbLeBr:80 Aelfloaampeung gtalgpmla (1). The

r

benzene derivVvatives substitut an re commercially
avai | abl esor ~aretBE@RdE€Br¥LBs in Organic Synthesis”, Greene et

al., 2™ Edition (John Wiley & Sons, Inc., New York).
In the text hereinbelow, the term “leaving
group X” means a group that can be readily cleaved from
a molecule by breaking a heterolytic bond, with loss of
10 an electron pair. This group may thus be readily
replaced with another group during a substitution
reaction, for example. Such leaving groups are, for
example, halogens or an activated hydroxyl group such
as a mesyl, tolsyl, triflate, acetyl, etc. Examples of
15 1leaving groups and of references for preparing them are
given in “Advances in Organic Chemistry”, J. March, 3*
Edition, Wiley Interscience, pp. 310-316.
In the text hereinbelow, the term “precursor
of R; and/or R;” means a substituent R’; and/or R’, that
20 may be converted into R; and/or R, via one or more
chemical reactions known to those skilled in the art,
or R; and/or R; represent R; and/or R,.
In the text hereinbelow, the term “group Z”
means a leaving group or a functional derivative
25 derived from an acid function, such as an acid

chloride, a mixed or symmetrical anhydride, or



met hods known to those skilled in the art. For exanple, to prepare a
conpound in which RL 15 is a group -O Was defined above, the process is
performed in the following manner: OHOW R/ | WI + Rz base 2 56 W
2006/ 042954 PCT/ FR2005/ 002565 25 A hal obenzene derivative may al so be

substituted C i he foll owm ng schene: | j BuLi
R, 1 -R, ﬁé) 9@:@%6?%?5’7 3) R-1 5 In the part%ﬁ%&ﬁgéégpﬁhz%hh R
represents a (Cl-C4)perfluoroal kyl, the process may al so be perforned
according to the following reaction schéffe: R2 Cul, RROR2K R~ 1 R 1
DMF/toluene 7 8 10 Exanples of preparation of am nothiazole derivatives
of formul a (II%Sare given as illustrations hereinbelow 15 The conpounds

of formula (P} 6FPEREVEAVeRfFoRCIARFPRECpFrepared &EESVAIERE t 3°Che gener al

Schene 1 beggg%ple with benzotriazol-1-

yloxytris (dimethylamino)phosphonium hexafluorophosphate
(BOP), O-benzotriazol-1-yl-N,N,N’,N’-tetramethyluronium
5 hexafluorophosphate (HBTU) ér O-benzotriazol-1-yl-
N,N,N7,N’—tetramethyluronium tetrafluoroborate (TBTU).
When one or more substituents R’; and/or R’
represent a group containing an amine or hydroxyl
function, these functions may be intermediately

10 protected: an amine function may be protected with an
alkanoyl, benzyl, tert-butoxycarbonyl (Boc),
benzyloxycarbonyl or 9-fluorenylmethoxycarbonyl (Fmoc)
group, for example; a hydroxyl function may be
protected in ether or ester form, for example.

15 The compounds of the invention may be
prepared according to various methods described
hereinbelow.

Before addressing these methods, the methods
for preparing the aminothiazole derivatives of formula

20  (II) that are used for the preparation of the compounds
of formula (I) of the invention are described below.

In the text hereinbelow:

- THF

tetrahydrofuran,

- BOP benzotriazol-1l-yloxytris(dimethylamino) -
25 phosphonium hexafluorophosphate,

- CDI = 1,1’ -carbonyldiimidazole,



WD 2006/ 042954 PCT/ FR2005/ 002565 26 Scheme 1 YY OS O\ NNHz (CH)m
(CH) R+ R HI R, N~Pg R, Pg (I() (It1) (1V) 0 Y S OZ(CH)PR3
P9 JCO) ZNN (M) R2 H(I H)m(l) (CH)-NH R, (V) According to Schene
1, a conpound of forrmula 5 (Il) in which Y, R1 and R 2 are as defined

and n are asPlcfPHEACHEPEfnabove, "via an acylat ort et EREedR Fasee T

peptide type, in the presence of a base such as K2CO3, triethylam ne,
caesi um 10 carbonate or a coupling reagéht, for instance BOP, TBTU or CDI,
in a solvent chosen from THF, acetonitrile and DM especially, at
tenperatures of between 0C and 150C.. The conpound of fornula (IV) thus
obtained is “dEFofTeliBathylPvBaPA8eani ne derivative of fornula 15 (V).

I'n the conpoun gf=f roul a %kV%L Iﬁ m n, Pg, R1 and R 2 are as defined
her ei nabove. ~Th¥ coniQJSLtJﬁamS Yf-ormtdl& (V) in which' Y, m n, R1 and R2 are
gfs ](C:Ig]; insfag (\h/??ﬁfsﬁa\%ﬁﬁ%ﬁg%? ;gg% %%Ea(rgéw;h an acid or an acid derivative
- DCM = dichloromethane,
5 - TBTU = 2-(lH-benzotriazol-1-yl1l)-1,1,3,3-
tetramethyluronium tetrafluoroborate.
The aminothiazole derivatives of formula (II)
may be prepared via known methods such as those
described in documents EP 518 731, EP 611 766 and
10 WO 99/15525.
In general, when Y = H, thiourea is reacted

with a halo ketone of formula 1 according to the

following reaction scheme:

s Cl)HzHal S——F
Iod ol ]
\ ‘ —
CAES £
R, :

1
- (n (n
(with Y = H) (with Y =F)

15

The substituents R’; and R’,; have the values
indicated above, i.e. R’; and R’, represent,
respectively, R; and R; as defined for the compound of

20 general formula (I) or precursor groups of R; and Rj;
Hal represents a halogen atom, preferably bromine,

chlorine or iodine.



20 defined herei nabove, in the presence of a base such as WO 2006/ 042954
RCT/ FR2005/ 002565 27 K2C(CB, triethylam ne or caesium carbonate or a
coupling reagent, for instance BOP, TBTU or CDI, in a solvent chosen from
THF, acetonitrile and DVF especially, at tenperatures of between 0C and

150C 5 We h of formula (I11) are not

avai |l abl e, éysﬁggyggygsgpared using the processe%cﬁﬂggfé@%76+%5§ﬁe
literature, for exanple in the publication H Rapoport, J. Og. Chem
1974, 39, 893 and in document WO 97/4149%2. 10 The conpounds of type (1)
may al so be prepared according to Schene 2 bel ow Schene 2 1)
deprotection of the Pg. 0 O 2) H2)ym3) 0 :': gVII) (VMIIT) with
Z=-0H Y~H(l) (VI f*F)lﬁszC?t?dle tb?l? OYS ACREREN na €0 Scheme 2, a
conpound of formula

wh | d
Pg represen?gmgob?g?e8% %BegFXB%C2§§ﬁ ?%Edgﬂéfaﬁngbbv%“%gRC%)2858?842854
PCT/ FR2005/ 002963, 2R-d6RY QLgCt &d;and Lhen gondensed with a conpound of

into compounds of the type (II) with Y = F and R’; and
5 R’; having the values indicated above by reaction with a
fluorinating agent, for instance Selectfluor™ in a
solvent such as DMF or DCM, at a temperature ranging
from 0°C to 50°C.
The halo ketones of formula 1 may be prepared
10 via processes known to those skilled in the art. For
example, the bromo ketones may be obtained via the
action of bromine, cupric bromide or
phenyltrimethylammonium tribromide (PTT) on an
acetophenone derivative of formula 2:

15

1IN

in which R’; and R’; have the values indicated above, in
an organic solvent such as ethyl acetate, a chlorinated
20 solvent or a mixture thereof, or alternatively an

alcohol.



formula (M) in which R3, Z and p are as defined hereinabove, in the
presence of a base such as K2CO3, triethylamne or caesiumcarbonate or a
coupling 5 reagent, for instance BOP, TBTU or CDI, in a solvent chosen
from THF, acetonitrile and DVF especially, at tenperatures of between 0C
and 150C. An_Aacij f,l ive of formula (VII1) is | f
saponificat?%ﬁ %goggﬁébégérolysis. The conpound of gg&?%&%ﬁ?%/é@#?f? in
which R3, m n and p are as defined hereinabove is then condensed with a

conpound of formula (11) as defined abdv¥e, in the presence of a base such
as K2C33, triethylanine or caesi um carbonate or a coupling reagent, for

i nstance BOP, TBTU or 15 in a solvent chosen from THF, acetonitrile
and DMF especial ly, afh ?Enﬁ@?a?ﬁ?é@paﬁnﬁéﬁwééﬁl@étéﬂﬁ PEOECTMHS20Bt ai n t he
conmpounds of ,for 0 rmula (VII) and the

depr ot ect ed ﬁ@rpggtF9é@gFﬁ Eéﬁﬁﬁrcﬁ | FigY E% B€§PF£SQeV6? may be

pr epar ed u5|ngrgh85pr8§ﬁsaes descrlbed i n docunent WD 92/ 15585. In the two
gener al Schelres degcribed above, conmpound (VI) is comrercially

avai | abl e or rgyFrPSdQEL@EQ?gsb¥e§ ?g%ﬂg@higgngg nthg eamereial 2%y

carboxylic ac according to stan SUCh ™ as~ reactions of

Arndt - B sber b § vile (] el tis :LAZBe?%i M0 2006/042954. XTI RR005/ 002565
29 2667 "Advanced in ganic Chemstry", J. March, 3rd Edition, WIley

I ntersci enceacppicldafbyd40dy, aﬁC@hélpgestcthff@|L@Wh@gaﬁﬁﬂe@ﬁchl) SOCl Z
HO-R3 HOHO P. R3 "n'f"~R3 0 2) CH2N2

as AlCl; or TiCl,, for example;

- the action of acetyl chloride in the presence of

palladium on benzene substituted with R’; and R’, after

10 deprotonation of the benzene, for example via the

action of butyllithium, followed by addition of zinc

chloride or manganese iodide. This procedure may be

used to prepare an acetophenone derivative of formula 2

in which R’, = R, = (Cl—C4)perfiuoroalkyl;

15 - a Fries rearrangement starting with an acetoxybenzene

derivative of formula 3:

%)
(oY)

20 via the action of a Lewis acid, to give a

hydroxyacetophenone derivative of formula 4:



O repeated p-1 tinmes 0 3) H2O, Ag20 (VI)p=0,Z=CH (M )Z=CH 5 In the

exanpl es that follow, when conpound (VI) with p =0 and Z =-0Hdis not
conmercially available, it is prepared according to the process described
inJ. Med. Chem 1977, 20, 1312. 10 In the general synthetic Schenmes 1 and

o cparat i on 6 R8PSUBAER Red, ar o commbr cially - avalt BTREGABERPFhed i n

the literature, or alternatively nay be prepared according to nethods 15
described therein or known to those skiPfed in the art. According to
another of its aspects, a subject of the invention is also the conpounds
of formula (V') below. WO 2006/ 042954 PCT/ FR2005/002565 30 Y H2)m R 2 H
(cH2)~1 - A . R | (V) in which R1 afd R\2 represent precursors of Rl and
R2 as defined herei nabove, Y, HQ@nd e)as defined 5 herei nabove and A
represents a hydrogen atomor a grog@p\-Rg/as defited for the conpounds of
formulae (1V) and M These conmpounds”arie useful as internediates for the
synt hesi s of the conpounds of f bittgrCa (Igp. 10 Exanpl es of conpounds of
formula (V') are given in 2

The hydroxyl function corresponds to a group

R’; that can be converted in a subsequent step into a

5 group -O-W such as (C;-Cg)alkoxy, trifluoromethoxy,
trifluoroethoxy, allyloxy, (C3-Cyo)cycloalkylmethoxy or
(C3-Cyp) cycloalkyloxy.

The conversion of R’; into R; may be performed
either on the aminothiazole of formula (II) or on a

10 compound of formula (I).

The benzene derivatives substituted with R’;
and R’, are commercially available or are prepared via
methods known to those skilled in the art.

For example, to prepare a compound in which R;

15 is a group -O-W as defined above, the process is

performed in the following manner:

OH o-w

W-I

base

18]
[e))



Table Il below. The exanples that follow describe the preparation of
conmpounds of formula (1) in accordance wth the invention. These exanples
are not limting and 15 serve nerely to illustrate the invention. The
nunbers of the illustrated conmpounds refer to those given in Table I1I
whi ch il ustfat ical structures and the | [ Les of a
nunber of coﬁgogﬁgépségggghing to the invention. vmﬁg%%gﬁgéggéggfégé

PCT/ FR2005/ 002565 31 The nunbers of the preparations of the conpounds of
formula (1) refer to those given in Table I. In the preparations and
exanpl es that follow = roon1tenperature - DCM = di chl or onet hane,
- DI PEA = dllsopropyleth Ianlne - = tetrahydrofuran, - BOP =
benzotri azol - 1- onxytrﬁs%ﬁﬂﬁQ?H??&ﬁlHSflVf@lHﬁo@EHoﬁﬂﬁﬁ

hexaf | uor oph met h

er - but vl oxSERRboRyFed HCFRACLAE: FPI P oRERLPN AR §ohemeaTy =

2- (1H benzotriazol-1-yl)-1,1,3,3- 15 tetramethyluroniumtetrafl uoroborate,
- HOBT = hydroxybenzotriazole, - BSA = bis(trinmethylsilyl)acetam de, -

Et OAc = ethyl acetate, - Acd = acetyl chloride, 20 - p. = nelting point
(in degrees Celsius) as nmeasured on a Buchi B545 machfnne with a
t enperature gradi ent of er hiiRyMgBror BEK = mass ctrum The
conmpounds are analysqg1 - R
2) CuCN/LICI
7 3) R,
5

In the particular case in which R; represents
a (Ci-Cy)perfluorcalkyl, the process may also be

performed according to the following reaction scheme:

Cul, RZCOZK
R - R
DMF/toluene

I~
|oo

10

Examples of preparation of aminothiazole
derivatives of formula (II) are given as illustrations
hereinbelow.

15 The compounds of formula (I) of the invention
may be prepared according to the general Scheme 1

below.



HPLC- UV- M5 coupling (liquid chromatography-UV detection 25 - nass
spectronmetry). The machi ne used, sold by Agilent, is conmposed of an HP1100
‘chr omat ogr aph WD 2006/ 042954 PCT/ FR2005/ 002565 32 equi pped with an Agil ent
di ode array detector and an MSD Quad quadri pol ar mass spectroneter. The

35 m 5 i 2R08BRE8E Cos0s Thn ar pH 5. 15 B UEr B CaBeR0E55 0050,

TFA Gadient: Tine (mn) %9B 00 10 10 90 15 90 16 0 20 0 Colum
tenperature: 30C 15 Flow rate: 0.4 mi/nfh Detection: A = 210 nm - rt -

retention time, - NMR = nuclear magnetic resonance perforned with a Bruker
Avance 200 spectroneter (200 VHz). The sol vent 20 used is deuterated DMSO
and the chem cal shlfts are express ve to TM5. The abbrevi ations
used are: - s = Si , - d = doublet - = ubl ed doublet, 25 -t =
triplet, - m= nulti Igl\ MD 2 D6/ 042954 PCT/FRQO 5/ 02 5 33 - bs =
broad singlet, g <wm ww
R1‘ (CH, )—N (CH,)—N
n iy
0

r/l\mm)R

VI
e /k - Vi
B —— )
{CH,, )—

|

According to Scheme 1, a compound of formula

5 (II) in which Y, R’; and R’, are as defined hereinabove
is coupled with a compound of formula (III) in which Z,
Pg, m and n are as defined hereinabove, via an
acylation or a coupling of peptide type, in the
presence of a base such as K;COj3, triethylamine, caesium

10 carbonate or a coupling reagent, for instance BOP, TBTU
or CDI, in a solvent chosen from THF, acetonitrile and
DMF especially, at temperatures of between 0°C and
150°C. The compound of formula (IV) thus obtained is
deprotected to give the amine derivative of formula

15 (V). In the compound of formula (IV), Y, m, n, Pg, R':
and R’; are as defined hereinabove. The compound of
formula (V) in which Y, m, n, R’; and R’, are as defined
hereinabove 1is then reacted with an acid or an acid
derivative of formula (VI) in which R;, Z and p are as

20 defined hereinabove, in the presence of a base such as



- the optical purity is neasured by HPLC on a Chiral pak AD colum (250 mm
X% 4.6) eluted with an 80/20 CO2/ MeCH m xture at 30Cwith a flowrate of 3
m./mnat 5 P = 20 MPa. The conpounds are detected at 220 nm - (XD =

optical rotation. The optical rotations are determned with a Perkin-El nmer

oo N&B?L?Qhﬁﬁ%é%?hﬁe and the meacur cment o artoPARR00SG0GEEEEC

tenperature. |. Preparation of am nothiazole derivatives of fornmula (I1)
15 Preparatlon |.1 4-(2-Methoxy-5-propéxyphenyl)-1, 3-thi azol -2-anine A)
1- (2- Hydr oxy- 5- propoxyphenyl ) et hanone 10 g of 2, 5- dihydroxyacetophenone
suspended 20 in 100 nlL of acetone are placed in a 500 nL round- bottoned
flask and 9. 84 oft FEAFHHIGHS €2 OB S il &R P Yo vied i #Dn of
12.4 g of prOQXQSIOd g?? The reaction pediumis refluxed fir 30 hours.

e

After cooling DEoo paFattfe> fhe thedi G 81 7i FPefedOtRRBGgh 25

Cel i t d. th ted. The b | _ght ai ned tak i
Eronc, f11orBiSShaghad GEEn GEEE T CRPLRCWE 20687 042981 ALY FR2005 602565

34 2 M HC sngg ﬁ?gstg?”békk apurated $§g csol ution. The organic

phase is evapor fo give a paste € paste is taken up in

chl orof orm and f'|tefeﬁheﬁh%henﬁghﬂghhéscBECQBEﬁQEQd E?IQ'!?elﬁoﬁ of a
bl ack solid. 5 This solid is taken up in absolute ethano The solution is

placed in a tereéerihonyl@vAkndbes, @H@yama§obbdp9é9§kﬁdt@E@%ga@ﬂe'S
collected by filtration. The filtrate is concentrated, taken up in

et hanol , coopedcesBethdekeeeper andthbenitiekbened, agamnexiﬂpseOQQratlon 10
is repeated 4 tinmes to give 8.35 g of the expected
the publication H. Rapoport, J. Org. Chem. 1974, 39,
893 and in document WO 97/41102.
- 10 The compounds of type (I) may also be

prepared according to Scheme 2 below:

Scheme 2

1) deprotection of the Pg
[¢]

0 2)/l\ 0

z (CHz)pR:
RO (ICHZ)m . (V1) b4 (CHy)m
(CHY—N { N (CH,).R,

“Gp  3)Hor OH CH) \ﬂ/’
O

(Vi)
)\N v
VIl
()]

According to Scheme 2, a compound of formula

(VIIf) with Z=-OH

15

(VII) in which R represents a (C;-C4)alkyl group and Pg

represents a protecting group as defined hereinabove is



compound in the formof a powder. B) 1-(2-Methoxy-5-propoxyphenyl)ethanone
To a solution of 35 g of the above solid in 15 350 nL of DWW are added
49.8 g of K2COB, followed by addition of 22.4 mL of methyl iodide. The
reaction mediumis heated for 12 hours at 60C. After cooling to room

t-enperature, th filtered through Celite I j t her
and washed mF@hEQHE?hg?bEZ sol ution. The agqueous phéé%’?gbé§$$§8%€6§IMAce
with ether. The conbi ned organi c phases are washed with dilute sodi um
hydr oxi de sol ution and then washed twi cé® with water and with saturated
NaCl solution. The organic phase is dried over MgSO4 and then evapor at ed
to 25 give 35.55 of a brown oil. The oil is distilled under WD

2006/ 042954 PEFFR GésﬂoeééeﬁhegsCP@&G@éedeé§§uﬁeCQPPPPBQ 8 give 32.8 g

of the ex e t ed d.in the f f an oi

2- Brono- | - p ﬁﬁFHg§gR§EgrbﬁonbﬁBn P)e h%ﬂ%n% aﬁeT%s adebitefon of 16.4 g of
the oil obta t.he re d| ste in: 100, nL of than re added
dropwi se 4. 8hm§§g Pangﬁf g %ﬁ FSH]ISO§tIrP856f8 ngﬁ%¢§s at room

tenper at ure @g@ekmgmﬁﬁgago%gtsgesInﬁ_fg&boﬂek@' ged.! %ohgﬁﬁﬁ up in

di chl or onet hane trmes w wat er ‘an Fied over MySO4 and

evapor at ed t Qegh¥Rt24r8r9iAE+8nBEOWREOI rsTH) or cDI, in a solvent
4- (2- Met hoxy- 5- propoxyphenyl) 1,3-thiazol-2-anine 'To a solution of 42 g of

the brono kethpeedSrpeppaned khctbaiabeve sheppuFr 208Qekhka0fiyet Banol are
added 24.5 g of thiourea. The nediumis refluxed for 1 hour 30 m nutes.

The nedi um i sehhenapLaeedoiftnbatweetr 0ger ahar 160rcl2ahoucsd and t hen
filtered. The solid thus collected is rinsed with a small amount of cold
20 et hanol addrtilenhiwet hfefhemulds (§IaAf)hydr obtaennedd arfeéer
saponification or acid hydrolysis. The compound of
10 formula (VIII) in which R;, m, n and p are as defined
hereinabove is then condensed with a compound of
formula (II) as defined above, in the presence of a
base such as K;CO;, triethylamine or caesium carbonate
or a coupling reagent, for instance BOP, TBTU or CDI,
15 in a solvent chosen from THF, acetonitrile and DMF
especially, at temperatures of between 0°C and 150°C,
to obtain the compounds of formula (I).
The compounds of formula (VII) and the
deprotected derivatives thereof are commercially
20 available or may be prepared using the processes
described in document WO 92/15585.
In the two general Schemes 1 and 2 described
above, compound (VI) 1is commercially available or may
be obtained by homologation of the commercial

25 ~carboxylic acid according to standard methods, such as

reactions of Arndt-Eistert type (Tet. Lett., 1979, 29,



recovered. The solid is suspended in a water/dichloronethane m xture and
basified by addition of sodium hydroxi de. The aqueous phase is extracted
25 twice with dichloronethane. The conbi ned organi c phases are dried over
MySO4 and then evaporated. The oil WD 2006/ 042954 PCT/ FR2005/ 002565 36

obtained is r f d on silica gel to give ted
product in tﬁg ?gﬁﬁ?gﬁagggomder. mp. = 76C 5 Prepéﬁ%ﬁ(%§£36g?°8§ggg

4- (5-Butyl - 2- met hoxyphenyl ) -1, 3-t hi azol - 2-anmine A) 4-Butyl phenyl acetate A
solution of 10 g of 4-n-butyl phenol, 10°AL 10 of Ac20 and 8 nL of pyri di ne
is stirred at reflux in 10 nL of dichloronmethane. After 2 hours, the
mediumis cooled to roomtenperature, diluted with dichloropgethane,

washed with #8Pér, AAEeREEIMENCTIRPHE CREBRGETEN; WasNeéd Wit R sat ur at ed
CuSHA sol utign, washed.15 with water _and drie er A. After

evapor ati on. 2836 8%, Bt Bie ThRpERE A" EBmpBlina L4PE 14l 0Ver BESFROLRE  f or m of
an oil. B) 1:(5:Butyl-2-hydroxyphenyl)ethanone 20 To 5 g of the oi
obtained in Féetggoéglé?g%ggiﬁxgeTﬁo nmL round-bottonmed flask are added 3. 22
g of A3 in several portions. The nediumis heated at 130C for 1 hour.

After cooling to roomtenperature, a solution of ice-cold water acidified
wth 35% HC is 25 added to)tbei,crude reaction product. The nmediumis

pl aced in an ul t F&qpife bath. Et OAgoi s ed to obtainH / 042954
PCT/ FR2005/ 002565 gﬁjafte£“%§ghinute ~ di*ssol oriomofr t hel[rrediBs  The
O 22 O

repeated p-1 times O
3) H,0, Ag,0

(Vyp=0,2Z=0OH (V1) Z = OH

In the examples that follow, when compound
(VI) with p = 0 and Z = -OH 1is not commercially
available, it is prepared according to the process
described in J. Med. Chem. 1977, 20, 1312.

10 In the general synthetic Schemes 1 and 2, the
starting compounds and the reagents, when their mode of
preparation is not described, are commercially
available or described in the literature, or
alternatively may be prepared according to methods

15 described therein or known to those skilled in the art.

According to another of its aspects, a
subject of the invention is also the compounds of

formula (V') below:



aqueous phase is extracted 3 times with Et QAc and the organic phases are
washed with water and then with saturated NaC solution. After drying over
MySO4 and 5 evaporation, 4.5 g of a yellow oil are recovered. O

1- (5- Butyl - 2- met hoxyphenyl ) et hanone To a solution of 1 g of the oi

obtained in h pin 10 nL of DMF are ad

fol | owed by g d? §28§?§52648 nmL of net hyl |od|dedsgﬁ}F%%%gﬁZ§?%gﬁ§§ted at
60C over ni ght . ﬁﬁter cooling to roomtenperature, the mediumis filtered
through Celite(r), diluted with ether adfl washed with 2 M HOJ sol ution.
The aqueous phase is extracted twice with 15 ether. The conbi ned organic
phases are washed with dilute _sodi um hydroxi de solution and then washed
twice with water and with satdrated Nad sol ution. The organi ¢ phase is
dried over MgJSO4 and then evapor aljed 1% e 1.27 g of a brown oil. The
oil is purified by 20 chronatogra-hy to givg 0.66 g of the expected

conpound. D) 4-(5-Butyl - 218 %! 2 amne To a
[]
-

solution of 0.66 g of kh p*"n 10 nL of nethanol
is added 0.19 nlL of 25%b The mediumis|stirried for 10 m nutes and
then evaporated and taken Op\ip di chl or onet hare® e for gani ¢ WO
2006/ 042954 PCT/ FR2005/ 002565 138 phase is washed 3 tinmes with water and
then dried over MSO4. 0.79 g of the expected product is recovered after
evaporation. This conpound is dissolved in 5 nL of(V)et hanol in the presence
of 0.46 g of thiourea and the 5 nediumis refluxed for 2 hours 30 m nutes.
A solid precipitates out on cooling to roomtenperature. The solid thus
collected is rinsed with a small anobunt of cold ethanol and then with
ether. 0.6 g of the hydrobrom de is thus recovered.

in which R’; and R’; represent precursors of R; and R, as

defined hereinabove, Y, m and n are as defined

5 hereinabove and A represents a hydrogen atom or a group
Pg as defined for the compounds of formulae (IV) and
(V).

These compounds are useful as intermediates
for the synthesis of ‘the compounds of formula (I).

10 Examples of compounds of formula (V') are given in
Table II below.

The examples that follow describe the
preparation of compounds of formula (I) in accordance
with the invention. These examples are not limiting and

15 serve merely to illustrate the invention. The numbers
of the illustrated compounds refer to those given in
Table II1I1, which illustrates the chemical structures
and the physical properties of a number of compounds

according to the invention.



10 The solid is suspended in a water/dichloronethane m xture and basified
by addition of sodium hydroxi de. The agueous phase is extracted twce

wi t h di chl oronet hane. The conbi ned organi c phases are dried over MgSO4 and
then evaporated to give 0.34 g 15 of a yellow oil that crystallizes slowy.

Fhe not her ' r aporated and then stirred

wat er / di chl o*'@ﬂgﬁhgég’*%?s?ufe and basified by addi (PER/ FRR0Q5(PR7565

hydr oxi de. The aqueous phase is extracted tw ce with dichloronethane. The
conbi ned organi ¢ phases 20 are dried ovét MySO4 and then evaporated. The
oil obtained is chromatographed on silica gel to give 0.18 g of the
expected conpound. mp. = 48C. 25 Preparation 1.22 WO 2006/ 042954

PCT/ FR2005/ 002565 39 ADESNPBRESF| Gér 6BENPFEPAFEERGRYPRENFIE- 1, 3- t hi azol - 2-
am ne A) 1-Met hoxy-4-pentafl uoroethyl benzene 5 3 of, potassi um
pentafluoropF8BP8ﬁ8§§ Sﬁd%o§m§&§ 6E¥tuFe Fé& Fﬁt%gﬂﬁgeﬂ}vﬁﬁdép an inert

at nospher e, 58&8 a 500 nL three-necked fl asked equi pped with Dean- Stark
appar at us ang a condenser. 90 nL of DMF and 110 nlL of tol uene are added.
The mediumis heated t 1 L .ni.t Loge 0 of: t9l uene are
distilled off. The rred?ﬁm%ugg ?Egﬁggggﬁgﬁst SQ%ngﬁ%B?ﬁ%nt%&ofﬁglgr?gfed by
sparging with ArtLogeRm €efpelati,odoani sole are then added and the m xture
is then heated at 155C for 20 hours. After cooling to RT, the 15 nediumis
diluted with-206unkt aficalvebaetethyl ether mxture. The nediumis then
filtered through Celite(r). The organic phase is washed 3 tines with

wat er, dried- DIPEAMgSE4iangrbbetecengpamahed to give 4.3 g of a brown

- THF tetrahydrofuran,

- BOP

benzotriazol-l-yloxytris(dimethylamino) -

10 phosphonium hexafluorophosphate,

- DMF = dimethylformamide,
- Boc = tert-butyloxycarbonyl,
- TFA = trifluorocacetic acid,

- TBTU = 2-(lH-benzotriazol-1-yl1)-1,1,3,3-
15 tetramethyluronium tetrafluoroborate,

- HOBT = hydroxybenzotriazole,

BSA = bis(trimethylsilyl)acetamide,

- EtOAc = ethyl acetate,

AcCl acetyl chloride,

20 - m.p. melting point (in degrees Celsius) as measured
on a Blichi B545 machine with a temperature gradient of
1°C per minute,

- MH+ = mass spectrum. The compounds are analysed by
HPLC-UV-MS coupling (liquid chromatography-UV detection

25 - mass spectrometry). The machine used, sold by

Agilent, 1is composed of an HP1100 chromatograph



oil. 20 B) 1-(2-Methoxy-5-pentafluoroethyl phenyl)ethanone To a solution of
3.5 g of 1-nethoxy-4- pentafluoroethyl benzene in 50 nL of anhydrous THE are
added, at -70C, 7.4 nL of 2.5 MBuLi in hexane. The 25 nediumis stirred
for 30 mnutes at -70C and then for 45 mnutes at OC. 15.5 nL of a 1 M

sol ution of n 42954 PCT/ FR2005/ 002565 4 her are
t hen added. é?tgP s(ﬁ???%g for 10 mnutes at 0C, 1° g%fﬁ$£@¢9?%@$9§£
chloride are added. The nediumis then_deoxygenated with nitrogen and 332
ng of benzyl (chl oro)bis(triphenyl phosphffie) 5 palladiumin 5 nL of
anhydrous THE are introduced The nediun1is stirred for 2 hours 30 m nutes
at 0C and then, for 72 hour mediumis poured onto a 2.5 M HC
sol ution andeﬂHéHpﬁ?tWéEPeanmﬁgﬁlEPEePlO?ﬁearéﬁéaﬁP69658§eaP§ ®shed with
5% NaHCGO3 in g\@tg 5 d wzter and then with saturated NaC sol ution.
After drying-gver ﬂ@@ﬁﬁ anl®ef4pBrati 8 SRECtheMEFGde product is purified by

flash ch t h i 5 wh | id. =
472? 55r2;a40?gagextg?buor%é?ﬁyﬁcg ne?ﬁé%%p enyﬁfg a§|%9%§§Y%I 2n;n1ne To

a sol ution of,2,4R. gs9ég%ggyp&9gquo Qb&ahnﬁg ig th precedlng step in 10

mL of nethanol I'S 0.5 nmL"of bromi ne dissolved in 8 nL of

met hanol . sThegedtum i g, ¢ti rg eshdorrA0 g@qg33§.@§d then evaporated and
taken up in dichloronet ane. The organic phase is washed 3 tines with

wat er and t hepuénted: ogrscN MISDA 0% 68rg of the brono product are recovered
after

Gradient:

Time (min) % B

0 0
10 10 90

15 90

16 0

20 0

Column temperature: 30°C
15 Flow rate: 0.4 mL/min
Detection: A = 210 nm
- rt - retention time,
- NMR = nuclear magnetic resonance performed with a
Bruker Avance 200 spectrometer (200 MHz). The solvent
20 used is deuterated DMSO and the chemical shifts are

expressed relative to TMS. The abbreviations used are:

- s singlet,

- d

I

doublet,
~ dd = doubled doublet,

25 -t

triplet,

I
3
Il

multiplet,



25 evaporation. This conpound is dissolved in 15 nL of nethanol in the
presence of 1.25 g of thiourea and the WO 2006/ 042954 PCT/ FR2005/ 002565 41
mediumis refluxed for 2 hours. A solid precipitates out on cooling to RT
The solid thus collected is rinsed with ethyl ether. The solid is
suspended | Lekegh! oronet hane m xture and qQ§$ I ition 5 of
sodiun1hydrgﬂéd%&eézg4gg%20us phase is extracted tmﬁcéfé¥b§?7665%£é

di chl oronet hane. The conbi ned organi ¢ phases are dried over MgSO4 and t hen
evaporated to give 1.63 g of a yeIIom1§5Iid. mp. = 125C 10 Preparation
1.3 4-(5-Cycl ohexyl - 2- net hoxyphenyl ) -1, 3-thi azol -2-amne A) To a sol ution
of 5 g of 4-cyc|obegglg$enol En 15 60 nmL of DWVMF are added 7.84 g of K2CG3,
fol  owed by ~addi Ti Bhoof 3+B3LGE of nethyl iodide. The nediumis heated at
60C overnight. After. cooling to room tenperatur he nmediumis filtered

t hr ough CEIiteEﬁ? 88810?Fe898%?ﬁté8 WF?ﬁHEFﬂe%yaﬁBLhyapoFyggarﬁﬁ?ﬁkmater.
The 20 aqueo i idifie d extracted,w ] 50 nL of
et her. The c%%b?%ggﬁgrSgﬁﬁcﬂ%hgsgéégrgigggghg%£ﬁﬁ%ﬁ %p?%?eégﬁ;f%%?hydroxide

sol ution, and;then. washgdctyheg Wi khopatgrcand wihh satugated Nad
solution. The organic phase is dried over MgSO4 and then 25 evaporated to

give 4.31sg pf-the expectrd eoenpeundsi Aret Rettorayofirarsol he, WO
2006/ 042954 PCT/ FR2005/ 002565 42 mp. = 67C. B) _
1- (5- Cycl ohexys 2= gt ooy phesyd ) ebhanmine ot sespenst oniefis Sabeg of AIC 3 in
40 nL of

determined with a Perkin-Elmer 241-MC polarimeter for

the sodium D line (A = 589 nm), the concentrations are

expressed in 10 mg/mL, and the measurements are taken

10 at room temperature.

I. Preparation of aminothiazole derivatives of formula

(IT)

15 Preparation I.1

4-(2-Methoxy-5-propoxyphenyl)-1,3-thiazol-2-amine

A) 1-(2-Hydroxy-5-propoxyphenyl)ethanone
10 g of 2,5—dihydroxyacetophenone suspended
20 in 100 mL of acetone are placed in a 500 mL round-
bottomed flask and 9.14 g of anhydrous K,COs; are added,
followed by addition of 12.4 g of propyl iodide. The
reaction medium is refluxed for 30 hours. After cooling
to room temperature, the medium is filtered through
25 Celite® and then concentrated. The brown oil obtained is

taken up in EtOAc, filtered, washed with water, with



5 dichl oronethane is cooled to -10C. 3 nL of AcC and 4 g of the conpound
obtained in the preceding step are added. The nediumis stirred for .1 hour
at -10C and then poured into a beaker containing ice mxed with 35% HC .
After separation of the phases by settling, the 10 conbi ned organi c phases

are dried ov hen evaporated to give 4 cted
pr oduct . ﬁb ggé§2pigg§§l 2- met hoxyphenyl ) -1, 3- th §§'€a§60%ﬁ§%§§§ To a
sol ution of 4, 5 g of the product from the preceding step in 25 nL of

nmet hanol are added dropwi se 1.16 nL of 3Hronine. The mediumis stirred for

30 mnutes at roomtenperature and then becones very viscous. 5 nL of
nmet hanol are_added, followed by 20 -addition of 3.23 of .thiourea. The

nmedi um i s re?lﬂxgﬁl FSFUElHBU?§d BPFErW&BBI?ﬁéufétﬁgoﬁﬁpénﬁ@#éﬁﬁpé a solid
precipitates s.collected a

ut . d. then th a smal
amount  of coft enﬁfﬁﬁﬁ&F P%ﬁéeséﬁlavanréﬁggeﬁaealVﬁ E\ %gﬁgﬁaﬁﬁéﬁﬁoronethane
m xture and %?ﬁfégggleg b¥a gglthggﬁgghﬁgghenlhyiﬁ g%giﬁﬁ % agueous phase

is extracted *di-éhlor o

PCT/ FR2005/ 092363y 43 ggmagg%gﬁ%aa@bc phases are dil gdooues WBPR and then

evaporated to give 3.3 e expec ed compou a solid.

mp. = 113C Th@spégﬁﬁﬁaﬁboeakeﬂ uF in absolute ethanol. The
4- (2- Met hoxy- 5- propyl phenyl ) -1, 3-thi azol - 2-am ne A

1- (2- Met hoxysbipeepyl phepybretihanonerrd@zArsyspensi aAndk 0. 6ng @f AICI 3 in
150 mL of dichloromethane is cooled to -10C. 5.7 nL of AcC and 6 g of
4- propyl ani sebeidr praddedtathe medi um csldtkcreedby filtration. The

filtrate is concentrated, taken up in ethanol, cooled

in the freezer and then filtered again. This operation

10 is repeated 4 times to give 8.35 g of the expected

compound in the form of a powder.

B) 1-(2-Methoxy-5-propoxyphenyl)ethanone
To a solution of 35 g of the above solid in
15 350 - mL of DMF are added 49.8 g of K;CO;, followed by
addition of 22.4 mL of methyl iodide. The reaction
medium is heated for 12 hours at 60°C. After cooling to
room temperature, the medium is filtered through
Celite®, diluted in ether and washed with 2 M HC1
20 solution. The aqueous phase is extracted twice with
ether. The combined organic phases are washed with
dilute sodium hydroxide solution and then washed twice
with water and with saturated NaCl solution. The
organic phase is dried over MgSO,; and then evaporated to

25 give 35.55 g of a brown oil. The o0il is distilled under



for 30 mnutes at -10C and then poured into a beaker containing ice m xed
wth 35% HC . After separation of 15 the phases by settling, the aqueous
phase is extracted 3 tinmes with DCM and the conbi ned organi c phases are
washed with water, with saturated NaCl solution, dried over MgSO and then

evaporated t of a brown oil. 20 B)

2- Brono- 1- (Zﬁﬁekﬁgffoggagépylphenyl)ethanone To a E%Tﬁf?%ﬂ05(09?§%5g of
t he conpound obtained in the preceding_step in 80 nL of nethanol are
added dropwi se 2.46 nL of bromne dilutéd in 40 nL of 25 methanol. The
mediumis stirred for 30 mnutes at RT and then evaporated. The oi
obtained is taken up in dichloronethane, washed 3 tines with water and

t hen WO 2006F@@298@ PG?PPR?80§F0é2§6§ t@4g&W?e§20§e€ Msdieand evapor at ed
to give 11.25 g ﬁ E

4- (2- Met hoxy®5 SFBS?I& @RﬁPP§1}§-F Paz6FM2°4nPRe®i8 - To a sol ution of 8 g of
the conpound obtained in the preceding step in 60 nL of ethanol are added
4.94 g of thiourea. The nmediumis refluxed for 1 hour 30 m nutes. The

nmediumi s th@n pl aced in_a gf% 80%_P%8§0%%§P%ngﬁggﬂa ?gg filtered.

The solid thus 10°col I'ect ed |s rlnse unt of col d et hanol

and then with ether. The praeeduren s epeat gdoz sgeond: LibMBinlhe solid is
suspended in a water/di chl oromethane m xturé and basified by addition of

sodi um hydr oxhdehe Phecaquegustpbase i19oextr act edthwnee WrkhalBed
di chl oronet hane. The conbi ned organi ¢ phases are dried over MJSO4 and t hen

evapor at ed t drgbwesé. 898gmaf od btrewineoi Thehakdduystal siczesesl @slry (670) .
The nother liquors are evaporated and then
30 minutes at room temperature and then evaporated. The
0il obtained is taken up in dichloromethane, washed 3
10 times with water and then dried over MgS0O4 and

evaporated to give 24.5 g of a brown oil.

D) 4-(2-Methoxy-5-propoxyphenyl)-1,3-thiazol-2-amine

To a solution of 42 g of the bromo ketone

15 prepared in the above step in 200 mL of ethanol are
added 24.5 g of thiourea. The medium is refluxed for 1
hour 30 minutes. The medium is then placed in a
refrigerator for 12 hours, and then filtered. The solid
thus collected is rinsed with a small amount of cold

20 ethanol and then with ether. 25 g of hydrobromide are
recovered.

The solid is suspended in a
water/dichloromethane mixture and basified by addition
of sodium hydroxide. The agueous phase 1s extracted

25 twice with dichloromethane. The combined organic phases

are dried over MgSO, and then evaporated. The oil



stirred in a water/dichl oronethane m xture and basified 20 by addition of
sodi um hydr oxi de. The aqueous phase is extracted twice with

di chl oronet hane. The conbi ned organic phases are dried over MgSO4 and t hen
evaporated. The oil obtained is chromatographed on silica gel to give 580

D006/ 040954 BET2EsEBA2H585 65 de'grg;gﬁglg;n7f?;6ﬂ&8/pﬁégé§}855555

4- (5- Cycl ohexyl - 2- met hoxyphenyl ) - 5-fl uor ot hi azol -2-yl amne 5 To a
solution of 2.5 g of the conpound obtaPhed in Preparation 1.3 described
above in 30 nL of DM are added, at 0C, 3.4 g of Selectfluor(r) and the

mediumis stirred for 2 hours at RT. The nmediumis hydrolysed with 2 M
ammoni a i n ePRaASREIcoACEREPRREAIIOPRRE PRefidilFat €8 1 witPh9wdEert2 Phe crude
product is fil&ﬁred of f and thﬁ sglid i% taken up in washed wth
water and th8h WEhSTPRFSSHI BRPAYEForPdEPEndO0™ R 8aPQFEREd NaCl sol uti on.
After drying_of tge7%5ganic phase over MgSO4 and evaporation, the crude
product is 1@'80rified by flash chromat ography. 600 ng of the expected
conmpound are obtained in the formof a white powder. mp. = 159C 20
Preparation 1.27 4-(5-Propyl-2-nmethoxyphenyl)-5-fluorothiazol -2-ylam ne

The conpogndpi-spprgpargdraecording to Preparation 1.26 starting with the
conpound from—25—Preparation 1.4 mp. = 107C WD 2006/ 042954

PCT/ FR2005/ 002%65Butyl-2-methoxyphenyl) -1, 3-thiazol-2-amine

A) 4-Butylphenyl acetate
A solution of 10 g of 4-n-butylphenocl, 10 mL

10 of Acy;0 and 8 mL of pyridine is stirred at reflux in

10 mL of dichloromethane. After 2 hours, the medium is

cooled to room temperature, diluted with

dichloromethane, washed with water, washed with 1 M HC1

solution, washed with saturated CuSO, solution, washed
15 with water and dried over MgSO,. After evaporation,

10.8 g of the expected compound are recovered in the

form of an cil.

B) 1- (5-Butyl-2-hydroxyphenyl)ethanone

20 To 5 g of the oil obtained in the above step
in a 100 mL round-bottomed flask are added 3.22 g of
AlCl; in several portions. The medium is heated at 130°C
for 1 hour. After cooling to room temperature, a
solution of ice-cold water acidified with 35% HCl is

25 added to the crude reaction product. The medium is

placed in an ultrasonic bath. EtOAc is added to obtain,



46 By working according to the above procedures, the conpounds of formula
(11) described in Table I below are prepared. In the table that follows:
Me = nethyl, 5 Et = ethyl, Pr = propyl, But = butyl, Hex = hexyl. WO
2006/ 042954 PCT/ FR2005/ 002565 47 Table I 'Y S H2N -<\ R2 N R (I1I)

CheuH - M 2&@6%4?@3‘“ o nBu M HBr M P %a@z%ﬁo#ﬁ Y
113 1.4 -OMe -nPr H - -84 1.5 -CEt -Et H - =83 1.6 -Owe
- mp. =100 1.7 -CH -o H- MP. = 110371.8 - oveu H- MP.= 110 1.9
-CEt -nBu H- MP. = 65 WD 2006/ 042954 PCT/ FR2005/ 002565 48 Tabl e |

(contlnued) Preparatlon No. RR R Y. Salt MP. ("CQ MH+ 1 10 -Ov -CF3 H
- mp. = 1442t8eq115 CN%HuFPF Fplsﬁpbut;gggof the medium.

agueous phase is extracted 3 times with EtOAc and the

P. =
-Et H

organic phases are washed with water and then with
saturated NaCl solution. After drying over MgSO,; and

5 evaporation, 4.5 g of a yellow oil are recovered.

C) 1-(5-Butyl-2-methoxyphenyl)ethanone
To a solution of 1 g of the o0il obtained in
the above step in 10 mL of DMF are added 1.44 g of
10 K,COs3, followed by addition of 0.648 mL of methyl
iodide. The medium is heated at 60°C overnight. After
cooling to room temperature, the medium is filtered
through Celite®, diluted with ether and washed with 2 M
HCl solution. The aqueous phase 1is extracted twice with
15 ether. The combined organic phases are washed with
dilute sodium hydroxide solution and then washed twice
with water and with saturated NaCl solution. The
organic phase is dried over MgSO, and then evaporated to
give 1.27 g of a brown oil. The o0il is purified by

20 chromatography to give 0.66 g of the expected compound.

D) 4- (5-Butyl-2-methoxyphenyl)-1,3-thiazol-2-amine
To a solution of 0.66 g of the product from
the above step in 10 mL of methanol is added 0.19 mL of
25 bromine. The medium is stirred for 10 minutes and then

evaporated and taken up in dichloromethane. The organic



1.12 -Ove -Me H- MP. =121 1.13 CH2 -nBu H- MP. =59 -01.14 -Ow
/CHz-CH3 H- mp. = 91-93 -CH CH2-CH3 1.16 -Cl -CF3 H- MP.= 110 1.17
-CEt -Me H- MP. =124 1.18 -Ove -CH(nPr)2 HHO MH = 305.4 rt = 7.61
1.19 -OnPr -nBu H- MP. = 63 1.20 -OVe -nHex H- MP. = 43 1.21 -CEt
-nHex H- MP. = -OMe -CF3CF2 H- mP. = - - CF3CF2 H
_ M = 338 {;9 go@?églzége\o 2006/ 042954 PCT/ FR200 /]%g%%%%’%@%?gl
(continued) Preparation No. RR, RR Y Salt MP. (CC M+ 1.24 -CeEt -nPr H -
ni . =87 1.25 -Oft cyclopentyl. H- MP. =128 1.26 -Ove -0 F - MP. =159

1.27 -Owve -Pr F - MP. = 107 Steps 1.1 and 1.2 of Exanple 1 descri bed

for the preparation of conpound 120 illustrate the preparation
of the conpoBR8seofSfyraliFde> 51PF®) "ahh roFerBgnFfepbati AgiERe OfFScedur es

%ggb?gz é&%ﬁ%&gﬁéﬂé$g%ggégngéfpéﬁdégg fgnnggggrgé a%gégU|a

her ei nbel ow

described in
(V') of Tabl

10

15

20

25

evaporation. This compound is dissolved in 5 mL of
ethanol in the presence of 0.46 g of thiourea and the
medium is refluxed for 2 hours 30 minutes. A solid
precipitates out on cooling to room temperature. The
solid thus collected is rinsed with a small amount of
cold ethanol and then with ether. 0.6 g of the
hydrobromide is thus recovered.

The solid is suspended in a
water/dichloromethane mixture and basified by addition
of sodium hydroxide. The aqueous phase is extracted
twice with dichloromethane. The combined organic phases
are dried over MgSO; and then evaporated to give 0.34 g
of a yellow o0il that crystallizes slowly. The mother
liquors are evaporated and then stirred in a
water/dichloromethane mixture and basified by addition
of sodium hydroxide. The aqueous phase is extracted
twice with dichloromethane. The combined organic phases
are dried over MgSO, and then evaporated. The oil
obtained is chromatographed on silica gel to give
0.18 g of the expected compound.

m.p. = 48°C.

Preparation I.22
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4-(5-Pentafluorocethyl-2-methoxyphenyl)-1,3-thiazol-2-

amine

A) 1-Methoxy-4-pentafluoroethylbenzene

8.3 g of potassium pentafluoropropionate and
9.8 g of Cul are introduced, under an inert atmosphere,
into a 500 mL three-necked flasked equipped with Dean-
Stark apparatus and a condenser. 90 mL of DMF and
110 mL of toluene are added. The medium is heated to
140°C under nitrogen, and 80 mL of toluene are
distilled off. The medium is then cooled to RT and then
deoxygenated by sparging with nitrogen. 6 g of
iodoanisole are then added and the mixture is then
heated at 155°C for 20 hours. After cooling to RT, the
medium is diluted with 200 mL of a water/ethyl ether
mixture. The medium is then filtered through Celite®.
The organic phase is washed 3 times with water, dried
dver MgSO, and then evaporated to give 4.3 g of a brown

oil.

B) 1-(2-Methoxy-5-pentafluorocethylphenyl)ethanone

To a solution of 3.5 g of l-methoxy-4-
pentafluoroethylbenzene in 50 mL of anhydrous THF are
added, at -70°C, 7.4 mL of 2.5 M BuLi in hexane. The
medium is stirred for 30 minutes at -70°C and then for

45 minutes at 0°C. 15.5 mL of a 1 M solution of zinc
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chloride in ether are then added. After stirring for 10
minutes at 0°C, 1.33 mL of acetyl chloride are added.
The medium is then deoxygenated with nitrogen and

332 mg 0of benzyl (chloro)bis(triphenylphosphine) -
palladium in 5 mL of anhydrous THF are introduced. The
medium is stirred for 2 hours 30 minutes at 0°C and
then for 72 hours at RT. The medium is poured onto a
2.5 M HC1l solution and then extracted with ether. The
organic phase is washed with 5% NaHCO; in water, with
water and then with saturated NaCl solution. After
drying over MgSO, and evaporation, the crude product is
purified by flash chromatography on silica to give
2.25 g of a white solid.

m.p. = 47°C.

C) 4-(5-Pentafluoroethyl-2-methoxyphenyl)-1, 3~
thiazol-2-amine

To a solution of 2.25 g of the product
obfained in the preceding step in 10 mL of methanol is
added 0.5 mL of bromine dissolved in 8 mL of methanol.
The medium is stirred for 10 minutes and then
evaporated and taken up in dichloromethane. The organic
phase is washed 3 times with water and then dried over
MgSO;. 2.63 g of the bromo product are recovered after
evaporation. This compound is dissolved in 15 mL of

methanol in the presence of 1.25 g of thiourea and the
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medium is refluxed for 2 hours. A solid precipitates
out on cooling to RT. The solid thus collected is
rinsed with ethyl ether. The solid is suspended in a
water/dichloromethane mixture and basified by addition
of sodium hydroxide. The agqueous phase 1s extracted
twice with dichlorométhane. The combined organic phases
are dried over MgSO4s and then evaporated to give 1.63 g
of a yellow solid.

m.p. = 125°C

Preparation I.3

4-(5-Cyclohexyl-2~-methoxyphenyl)-1,3-thiazol-2-amine

A) . To a solution of 5 g of.4—cyclohexylphenol in

60 mL of DMF are added 7.84 g of K;CO3, followed by
addition of 3.53 mL of methyl iodide. The medium is
heated at 60°C overnight. After cooling to room
temperature, the medium is filtered through Celite® and
then diluted with ether and hydrolysed with water. The
aqueous phase 1s acidified and then extracted with 3
times 50 mL of ether. The combined organic phases are
washed with dilute sodium hydroxide solution, and then
washed twice with water and with saturated NaCl
solution. The organic phase is dried over MgSO; and then
evaporated to give 4.31 g of the expected compound in

the form of a solid.
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m.p. = 67°C
B) 1-(5-Cyclohexyl~-2-methoxyphenyl)ethanone

A suspension of 5.6 g of Al1Cl; in 40 mL of
dichloromethane is cooled to -10°C. 3 mL of AcCl and
4 g of the compound obtained in the preceding step are
added. The medium is stirred for 1 hour at -10°C and
then poured into a beaker containing ice mixed with 35%
HCl. After separation of the phases by settling, the
combined organic phases are dried over MgSO,; and then

evaporated to give 4.54 g of the expected product.

C) 4-(5-Cyclohexyl-2-methoxyphenyl)-1,3-thiazol-2-
amine

To a solution of 4.5 g of the product from
the preceding step in 25 mL of methanol are added
dropwise 1.16 mL of bromine. The medium is stirred for
30 minutes at room temperature and then becomes very
viscous. 5 mL of methanol are added, followed by
addition of 3.23 g of thiourea. The medium is refluxed
for 2 hours. After cooling to room temperature, a solid
precipitates out. The solid is collected and then
rinsed with a small amount of cold methanol. The solid
is suspended in a water/dichloromethane mixture and
basified by addition of sodium hydroxide. The aqueous

phase 1s extracted twice with dichloromethane. The
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combined organic phases are dried over MgSO, and then
evaporated to give 3.33 g of the expected compound in
the form of a solid.

m.p. = 113°C.

Preparation I.4

4-(2-Methoxy-5-propylphenyl)-1,3-thiazol-2-amine

A) 1- (2-Methoxy-5-propylphenyl)ethanone
A suspension of 10.6 g of A1Cl; in 150 mL of

dichloromethane is cooled to -10°C. 5.7 mL of AcCl and
6 g of 4-propylanisole are added. The medium is stirred
for 30 minutes at -10°C and then poured into a beaker
containing ice mixed with 35% HCl. After separation of
the phases by settling, the aqueous phase is extracted
3 times with DCM and the combined organic phases are
washed with water, with saturated NaCl solution, dried
over MgSO; and then evaporated to give 7.86 g of a brown

oil.

B) 2—Bromo¥1—(2—methoxy—5—propylphenyl)ethanone

To a solution of 7.86 g of the compound
obtained in the preceding step in 80 mL of methanol are
added dropwise 2.46 mL of bromine diluted in 40 mL of
methanol. The medium is stirred for 30 minutes at RT
and then evaporated. The oil obtained is taken up in

dichloromethane, washed 3 times with water and then
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dried over MgSO,; and evaporated to give 11.25 g of a

vellow oil.

C) 4-(2-Methoxy-5-propylphenyl)-1,3-thiazol-2-amine

5 To a solution of 8 g of the compound obtained
in the preceding step in 60 mL of ethanol are added
4.94 g of thiourea. The medium is refluxed for 1 hour
30 minutes. The medium is then placed in a refrigerator
for 12 hours and then filtered. The solid thus

10 collected is rinsed with a small amount of cold ethanol
and then with ether. The procedure is repeated a second
time. The solid is suspended in a water/dichloromethane
mixture and basified by addition of sodium hydroxide.
The aqueous phase is extracted twice with

15 dichloromethane. The combined organic phases are dried
over MgSO; and then evaporated to give 4.89 g of a brown
oil that crystallizes slowly (67%).

The mother liquors are evaporated and then

stirred in a water/dichloromethane mixture and basified

20 by addition of sodium hydroxide. The aqueous phase is
extracted twice with dichloromethane. The combined
organic phases are dried over MgSO, and then evaporated.
The oil obtained is chromatographed on silica gel to
give 580 mg of the expected product.

25 Yield (total): 75%
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Preparation I.26

4- (5-Cyclohexyl-2-methoxyphenyl)-5-fluorothiazol-2-yl
amine

To a solution of 2.5 g of the compound
obtained in Preparation I.3 described above in 30 mL of
DMF are added, at 0°C, 3.4 g of Selectfluor® and the
medium is stirred for 2 hours at RT. The medium is
hydrolysed with 2 M ammonia in ethanol, concentrated
and then diluted with water. The crude product is
filtered off and the solid is taken up in DCM, washed
with water and then with 1 M sodium hydroxide and with
saturated NaCl solution. After drying of the organic
phase over MgSO, and evaporation, the crude product is
purified by flash chromatography.

600 mg of the expected compound are obtained
in the form of a white powder.

m.p. = 159°C

Preparation I.27

4-(5-Propyl-2-methoxyphenyl)-5-fluorothiazol-2-ylamine

The compound is prepared according to
Preparation I.26 starting with the compound from
Preparation I.4

m.p. = 107°C
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By working according to the above procedures,
the compounds of formula (II) described in Table I
below are prepared.

In the table that follows: Me = methyl,

5 Et = ethyl, Pr = propyl, But = butyl, Hex = hexyl.
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Table I
Y
S
H2N_<\ ’ R,
N
R,
(1
Preparation No. R, R, Y Salt m.p. (°C)
MH+
1.1 -OMe -OPr H m.p.=76
1.2 -OMe -nBu H - m.p. =48
1.2 a -OMe -nBu H HBr m.p.= 186
1.3 -OMe O H m.p.= 113
1.4 -OMe -nPr H m.p. = 84
1.5 -OEt -Et H m.p. =83
1.6 -OMe -Et H m.p.= 100
1.7 -OEt _O H m.p.= 110
1.8 -OMe G H mp.= 110
1.9 -OEt -nBu H m.p. = 65
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Table | (continued)
Preparation No. R, R, Y Salt m.p. (°C)
MH+
1.10 -OMe -CF3 H - mp. = 144
KE “OMe ~iPr H | - m.p. =109
1.12 -OMe -Me H - m.p. =121
.13 CH -nBu H - m.p. = 59
-0/ : V
1.14 -OMe _CH,-CH,[ H - mp.=91-03
~CH__
CH,-CH,

.16 -Cl -CF3 H - m.p.= 110
117 -OFEt -Me H - mp =124
1.18 -OMe -CH(nPr); H [ HCI | MH" =305.4

=761
1.19 -OnPr -nBu H - m.p.= 63
.20 -OMe -nHex H - mp. = 43
.21 -OEt -nHex H - m.p.=75
.22 -OMe -CF4CF, H - mp. =125
1.23 -OEt -CF4CF, H - MH" = 338

rt=7.88
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Table | (continued)
Preparation No. R, R Y | sat m.p. '(;Cj
MH+
.24 -OEt -nPr H - m.p.= 87
.25 -OEt cyclopentyl H - m.p. =128
1.26 -OMe _<:> F - m.p.=1569
.27 -OMe -Pr F - m.p.= 107
Steps 1.1 and 1.2 of Example 1 described
hereinbelow for the preparation of compound 120
illustrate the preparation of the compounds of formulae
5 (IV) and (V).

By repeating the procedures described in
steps 1.1 and 1.2 of Example 1, the compounds of

formula (V') of Table II below may be prepared.
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WO 2006/ 042954 PCT/ FR2005/ 002565 58 The exanples that follow illustrate
the invention without limting it. Exanple 1. (conpound 120) 1-(Pyrazine-2
5 carbonyl) pi peri di ne-4-carboxylic acid [4-(5-cycl ohexyl -

2- met hoxyphenyl ) t hi azol - 2-yl ] am de Conpound of general fornmula (I) in
which: R1 2-0Ove; R2 = 5-CyHex; m= 2; n 2, p=0, .NR3 N 10 1.1.
Preparatd on of tert-butyl 4-[4-(5-cycl ohexyl -2-

met hoxyghenyl ) t hi azofl - 2- yI cdr bandyl ] pi pdri di ne-|1- car bjoxyl at e (conpound
11. 27) 68 g of BOH 0575 dgof Boc-isonipgcotiic 15 acjd apd then 1.41 ni
of DI PER are added, at B, t gipeRdt ure of| 0@ td a Bol utgon pf 1 g of 4-(2-
met hoxy¥h- cycl ohexyl pf;f_@gl ) - I 3=t|hi akol -|2- ami neg, Ybtajimed | n preparation
1.3, in m. of acetiogifTil T The di um i stirrg‘d grOO”ntenperature
for 24 urs 20 and théh fillered. The solid thus obtained |s rinsed with
acetonit&lile and thepn dried! 1. 13 g of white [ solidare thus obtained.
mp. = §P3C WO 2006/(042954 RCT/ FFQO@S/ 002565 99 }.2. |Preparation of
pi peri difne- 4- carboxy|lic acid [4- (|50 oo lgo o rO o
cycl ohexyl - 2- net hoxyphenyl ) tlhi azqb-R<y! 1[ami de  [Ccfpound 11| 3) A sol ution
of 1.13 g of the conpoupd prigpargd {5 in step 1.1{in 1Q.nL pf a 4 M
solution of HC in |dioxane|ls stfirped floro30 ninotes fat ropm tenperature.
The mediumis diluted with ethyl |et hFoand );k@n >:o
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filtered. The solid thus obtained is rinsed with ether
.give 1.01 g of a white solid. 10 MH = 400 at

rt

7.25 mn.

and then dried to

1.3.

Preparati on of 1-(pyrazine-2-carbonyl)piperidine- 4-carboxylic acid
[ 4- (5-cycl ohexyl - 2- net hoxyphenyl )t hi azol -2-yl]am de 15 0.32 g of BOP, 0.08

g of pyrazinecarboxyli
t enper atire of 0C,

c

to a solution of 0.25 g of the

acid and then 0.37 nL of DI PEA are added, at a

conpound prepared in

step 1.ibhin 3 nL of agetonitrjite. rhe diamjs stjrred af room
tenperaﬁhre for 12 hoyrs ;20 and then concentraﬁpd. The nmedjumis taken up
in EEOA2 and washed B gigmes @ th D% Na2GB3 si@ utipn @nd then with
sat ur at NaCl soluti)ﬁzm ter dryj pg over uMgS@, fheuwsol ution is
concentat ed and t hen pg@?iexﬁby faashl chrongdogrpphg toj give 0.23 g of a
dark yeld ow solid. 25 nEp. 35290 8\0 2006F0429%54 PCT/ FR20D5/ 002565 60
Exanpl e (conpound 93) (S)-N-(Pyridine-2-
car bony[) pi peri di ne- 3; carboxy|l ic acid [@- (2- met hoxyr 5=
propyl penyl )t hi azol - -yl ] am|de hydroch|.o5i de Cbnpounﬁ of peneral formula
(1) in which: 5 Rl =|2-Ove; R2 = 5-n-popyl; Im= 35 h& p=0 R3=
2.1. Preparation of tert_butyl. (S)r3-[4( -net?pxy-5-
propyl phenyl )t hi azol - -yl car banoyl [ pi pefi & ne-{I- 10| car boxyl ate ((9S)
enanti omer of conmpounfl 11.18)} 0.5 |g of [TBTW.,0. 1 g pf T, 0.35 g of (9S)-
N- Boc- ni pecotic acid and then 0.3 |mL of| DI PEA [are jaddged, pt a tenperature
of 0C, to a solution pf 0.5 g of
4-(2~nethoxy-5-propy|phenyl)a&t3-thiazol-2-anine, 15 obtaiped in
preparation 1.4, in 4| nL of . The nmgdium iis stifred at|{roomtenperature
for 3 hours and then £ o e <« < o
c -~ -~ o o —
N
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diluted with Et OAc and washed 4 tines with 10% Na2CGC3
Mmth saturated Nad sol ution

After

dryi ng over

sol ution and t hen

MpSH4, the solution is

concentrated and then 20 purified by flash chronmatography to give 0.56 g of

a white solid. NVR S (ppm
2.43 (m 2H);
2 (d, 1H)

-TH) ;
3H)
(bs,

6
1

(S)-piperidine-3-car
[4-(2- &
dided,
conmpoung pr epar ed
roomt enper

TFA is

2 hours
in 20
with sa

0.36 g &f a white so

(1/1))
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over MgSO4, the solution is concentrated. The crude WO 2006/ 042954

.PCT/ FR2005/ 002565 62 product obtained is taken up in DCM The
hydrochloride is formed by addition of 2 Mhydrochloric ethyl ether. The
solid obtained is filtered off and rinsed with ethyl ether. The free base
+s obtained by treatment 5 with 1 M sodi um hydroxide and is then extracted
into D@V and the organic phase is dried over MySO4 and then evaporat ed.
The freeibase is taken up i|m DEM: The_. hydeochljoriide is abtained by
addi ti o of 2 M hydrechlor'c%ﬁtﬁyl elhex . <The |solli d obtaingd fis 10
filtere& of f, rlnsecﬁ‘wmth ebh @ther"argl thep |@riedgo |GilR 91 ny of a
white s id. mp. + I8Z Exanp e33g (¢orfpoBner 1F) = o
(R,S)-Igil-oxypyr|C|mg 2- 16 Qarbomyl pymrﬁllﬁlne-s-carbcgy Ec acid [4-(5-

cyclohe§%l-2 nethoxypﬁenyl hthgI ILanbde Compound qf general fornula
(1) in ich: Rl =|2-OMe; 5-OpHex—m—2—h—F1—p—30 ON R3 =20
3J“F%@wannoftmthﬂyl(RS)3[4(5 =

cycl ohe®yl - 2- met hoxyphenyl )t hi azol - 2-{yl carbamoyll ] {~o -
pyrrolidine-1-carboxylate (conmpound 11.25) WO 20063.442954 PCT/|FR2005/ 002565
63 2.1 g of BOP, 0.9 geof B-Bac- pyrnrol4di necarboxw ic agi g-gnd then 1.2
mL of DI PEA are added, at|a tenperatjure of OC/| to asoluytipn jof 1 g of

4- ( 2- met hoxy- 5- cycliohexyl phenyl ) -1, 3t hi azol - 2-lam| ne, gbtained in
preparation 1.3, in 6 nL of acetonitrile. '
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The nediumis stirred at roomtenperature for 12 hours and then filtered.
.The solid thus obtained is rinsed wth acetonitrile and then dried to give
1.37 g of a white solid. 10 mp. = 188C 3.2. Preparation of

(R ' S)-pyrrolidine-3-carboxylic acid

1 4- (5-cycl ohexyl - 2- met hoxyphenyl ) t hi azol - 2-yl ] am de (conmpound 11.26) 15 A

sol utioff of 1.35 g gf the cqnpound [prgpared |in step 3.1, in 40 nL of a 4 M
sol utiof of HCL in |dioxane, is stirred for 2 hours at room tenperature.
The medeumis dil ut edgvg Lh ethy@ etlgen ardl then filfiered. The solid thus
obtaine€is rinsed Wi Hﬂet har 20 and, tthen, taken up in a DCM sat ur at ed
Na2CC3 &bl ution m)tgr‘z(ll 1) .a Thelldaqueodis phase isgEextracted wi th DCM
washed W th water and then dri €8l ovieF My gnd evaporated to give 1.02 g
of a whide solid. m{p. = 181C 25 2006/ 042954 PCITLFR2005/ 002565 64 3. 3.
Preparatd on of (R, S)-1-(1-oxypyridijneq{2 cartonyl ) pyLr o di ne- 3- car boxylic
acid [4§5- cyclohexyl - 2-net h@xyphenyl Ltqﬁl azgl -2-ylJamde 0.108 g of
pi colinifc acid N oxiide, 0.4 ofr 5 |BOR- and tHen 0.23~mlwf DI PEA are added,
at 0C, to a solution of 0.254g°f [t hdé>doRpound prepare®in step 3.2, in 3
mL of acetonitrile. |TheXnediluniis s@nred forl 12 hours-at roomterrperature
and then filtered. The solild colldcted s rijnsed with &cetonitrile and
then 10 purified by|flash chro%%graphy)ﬁ? ive 0. goof the expected
conpound. M P. = 161C By fol/l oWi ng |t hgse procedures gt artl ng with
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(R) -3-Boc-pyrrolidinecarboxylic acid, conpound 239 is 15 obtained: mp. =
.A155C, CCD = -32 (¢ = 1.6, CHA3), optical purity = 96.4% (HPLC on Chiral pak
AD-H (250 mm x 4.6), technique: SFC, nobile phase: CQ2/isopropanol + 0.5%
| PA 70/30 2 mM/mn, 200 bar, 30C, UV detection at 254 nmat rt = 12.56
fmn). 20 By follow ng these procedures starting with
(S)-3-BHe-pyrrolidinecarboxylic acid, conpound 240 is_ obtained: mp. =
157C, Cg—+30(c = 1.6 CHCO 3), opjslcal purity = 9%6%(HPLCon '

Chi r al p AD-H (250 mm % 4.6), techniue® SFC, nobil e.phage: 25

C2/ i soft opanol + 0.5%TPA 70/30 2 m¥nigd, 200 bar, 30C~ UV detection at
254 nm & rt = 13.99 min). WO 2006/ 042954 PCT/ FR2005/ 802565 65 Exanpl e 4:

(conpou 99) (R S)-1- (Eyra2| ne-2- cat b(}ﬁyl ) piperidi Re- 3=car boxylic acid
[ 4- (5-b@ yl - 2- et hoxyphenyl )t hi azol - Tylﬁam de 5 Conpound of general
forrrula 1) |n which: Bl = 2-ethoxy;cR2 = 5-butyl; E:B\' n=1 p=20; N

R3 =N {:)'1 Preparation—of (R S)-I-(pyrazl ne-2- 10

car bony™ pi-peri di ne- 3- car boxylic acido 7.7 nmL of BSA age added to a solution
of 2.1 g of nipecotic adid in 50 nL &t BM The m xture i.s left for 1 hour
at roomtenperature. 2.f g of pyr azi™hecdr boxylic acig ctforide, obtained
by treating 15 pyrazi necarboxylic acid with SO 2 (Advanced in O ganic
Chem stry, J. March, Srd: Edi tion, WI:ey 4I\nterSC| encesy @ 523 and cited
refs.) are then added Q& a terrperature—uof OC. The nediumis stirred at
room tenperature for 1% hours and iscthen concentrated. JJhe 20 crude

product is taken up in & water/nethanol Hixture = <
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and then diluted with ethyl ether. After trituration, a solid is collected
by filtration. It is taken up in DCM After filtration, the filtrate is
evaporated. The solid thus obtained is taken up in DCM After WO

2006/ 042954 PCT/ FR2005/ 002565 66 filtration, the filtrate is evaporated to
give 2.1 g of a white solid. M# = 234 at rt = 3.91 min 5 4.2. Preparation
of (R SE 1- (pyrazi ne-2- carbonyl) pi peridi ne- 3-carboxylic acid

[ 4- (5-butyl-2- ethoxyphenyl)thiazol-2-yl]amde 0.3 g of

4-(2-et Qoxy-S-bur(\yl enyl)-1,3- thiazol-2-amne, obtained in preparation
1.9, 0.8 g of 10 BOP and then 0.76 nL of DI PEA are added, at a
tenperafire of 0§ tqQ a solution of 0.40 g of the conpound prepared in

step 4. in3 mofEaCetonitrile. The nmediumis stirred at room
terrpera&re for 12 heurs and then filtered. The solid thus obtained is
rinsed with acggtonitrile and then dried to give 0.34 g of a white
solid. fp. = 182C T8ble IIl belowillustrates the chemical structures and
the phy#ical propertjes of a nunber of 20 exanples of conpounds according
to the inventionEIm this table: - mp. = nelting point, in degrees
Celsius (C, - MH & nass spectronetry, - rt = retention tine, in mnutes

(min.), 25 - CyHex represents a cycl ohexyl group, and CyPent represents a
cycl opentyl gr OupH WO 2006/ 042954 PCT/ FR2005/ 002565 67 in the "salts”

colum, "-" represenbs a conpound in
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free base form whereas "HO " represents a conpound in its hydrochloride

.form - (+4) indicates that the conpound is a dextrorotatory 5 enantioner,
and (-) indicates a | aevorotatory enantionmer, - (R) indicates that the
conpound is an R enantioner, and - (S) |nd|cates an S enanti oner. %D

Uawi 11 or2deebiZast ¢ o Ta g 06 N1 tc%ﬁz@%m%%sc A

a w
Z O \'LL\ .z Z I fZ U Ux N\ (358

CC

The examples that follow illustrate the

invention without limiting it.

Example 1: (compound 120) 1-(Pyrazine-2-
5 carbqnyl)piperidine—4—carboxylic acid [4-(5-cyclohexyl-
2-methoxyphenyl)thiazol-2-yl]amide
Compound of general formula (I) in which:

R, = 2-OMe; R; = 5-CyHex; m = 2; n = 2; p = 0;
N
|
L)
N

1.1. Preparation of tert-butyl 4-[4-(5-cyclohexyl-2-

10

methoxyphenyl)thiazol-2-ylcarbamoyl]piperidine-1-

carboxylate (compound I1I1.27)

1.68 g of BOP, 0.75 g of Boc—isonipecotic

15 acid and then 1.41 mL of DIPEA are added, at a
temperature of 0°C, to a solution of 1 g of 4-(2-
methoxy-5-cyclohexylphenyl) -1, 3-thiazol-2-amine,
obtained in preparation I.3, in 6 mL of acetonitrile.
The medium is stirred at room temperature for 24 hours

20 and then filtered. The solid thus obtained is rinsed
with acetonitrile and then dried. 1.13 g of a white
solid are thus obtained.

m.p. = 193°C
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Preparation of piperidine-4-carboxylic acid [4-(5-

cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide

(compound II.3)

A solution of

1.13 g of the compound prepared

in step 1.1 in 10 mL of a 4 M solution of HCl in

dioxane is stirred for 30 minutes at room temperature.

The medium is diluted with ethyl ether and then

filtered. The solid thus obtained is rinsed with ether

and then dried to give 1.01 g of a white solid.

MH"

1.3.

400 at rt = 7.25 min.

Preparation of 1l-(pyrazine-2-carbonyl)piperidine-

4-carboxylic acid

[4-(5-

cyclohexyl-2-

methoxyphenyl)thiazol-2-yl]amide

0.32 g of BOP,

0.08 g of pyrazinecarboxylic

.acid and then 0.37 mL of DIPEA are added, at a

temperature of 0°C, to a solution of 0.25 g of the

compound prepared in step 1.2 in 3 mL of acetonitrile.

The medium is stirred at room temperature for 12 hours

and then concentrated. The medium is taken up in EtOAc

and washed 3 times with 10% NayCO; solution and then

with saturated NaCl solution. After drying over MgSQ,,

the solution is concentrated and then purified by flash

chromatography to give 0.23 g of a dark yellow solid.

m.p.

129°C

Ninz 01M NO O O
OCCLOC (D00 OpL

00 if
111
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Example 2: (compound 93) (S)-1-(Pyridine-2-
carbonyl)piperidine-3-carboxylic acid [4-(2-methoxy-5-
pfopylphenyl)thiazol—2—yl]amide hydrochloride

Compound of general formula (I) in which:

5 Ry = 2-OMe; Ry = 5-n-propyl; m = 3; n = 1; p = 0;
N .
~N

Z

2.1. Preparation of tert-butyl (S)-3-[4-(2-methoxy-5-

propylphenyl)thiazol-2-ylcarbamoyllpiperidine-1-

10 carboxylate ((S) enantiomer of compound II.18)

0.5 g of TBTU, 0.1 g of HOBT, 0.35 g of (S)-
N-Boc-nipecotic acid and then 0.3 mL of DIPEA are
added, at a temperature of 0°C, to a solﬁtion of 0.5 g
of 4-(2-methoxy-5-propylphenyl)-1,3-thiazol-2-amine,

15 obtained in preparation I.4, in 4 mL of DMF. The medium
is stirred at room temperature for 3 hours and then
diluted with EtOAc and washed 4 times with 10% Na,CO0s
solution and then with saturated NaCl solution. After
drying over MgSO4, the solution is concentrated and then

20 purified by flash chromatography to give 0.56 g of a
white solid.

NMR & (ppm) = 0.77 (t, 3H); 1.22 (s, 9H); 1.24-1.88 (m,
TH); 2.43 (m, 2H); 2.55 (m, 2H); 2.79 (m, 2H); 3.6-3.75
(m, 2H); 3.78 (s, 3H); 6.92 (d, 1H); 7.04 (d.d, 1H);

25 7.54 (s, 1H); 7.82 (d, 1H); 12.19 (bs, 1H).
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2.2. Preparation of (S)-piperidine-3-carboxylic acid

[4- (2-methoxy-5-propylphenyl)thiazol-2-yl]lamide

(compound II.20)

1 mL of TFA is added, at a temperature of
0°C, to a solution of 0.56 g of the compound prepared
in step 2.1, in 3 mL of DCM. The medium is stirred for
2 hours at room temperature. The medium is concentrated
and then taken up in 20 mL of DCM and washed 3 times
with 10% NayCOz; solution and then with saturated NacCl
solution. The organic phase is evaporated to give
0.36 g of a white solid.

ap = +0.78 (¢ = 1.66 in an MeOH/CHCl; mixture (1/1))

2.3. Preparation of (S)-1-(pyridine-2-

carbonyl)piperidine-3-carboxylic acid [4-(2-methoxy-5-

propylphenyl)thiazol-2-yl]amide hydrochloride

0.071 g of picolinoyl chloride and then

0.12 mL of DIPEA are added, at a temperature of 0°C, to
a solution of 0.12 g of the compound prepared in step
2.2, in 1 mL of acetonitrile. The medium is stirred
until it has returned to room temperature. After 1 hour
at room temperature, the medium is hydrolysed and then
diluted with EtOAc and washed with 10% Na,C0O; solution
and then with saturated NaCl solution. After drying

over MgSO4, the solution is concentrated. The crude

I
I
0
U
I

I
+
0
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product obtained is taken up in DCM. The hydrochloride
is formed by addition of 2 M hydrochloric ethyl ether.
The solid obtained is filtered off and rinsed with
ethyl ether. The free base is obtained by treatment
with 1 M sodium hydroxide and is then extracted into
DCM and the organic phase is dried over MgSO; and then
evaporated. The free base is taken up in DCM. The
hydrochloride is obtained by addition of 2 M
hydrochloric ethyl ether. The solid obtained is
filtered off, rinsed with ethyl ether and then dried to
give 91 mg of a wﬁite solid.

m.p. = 162°C

Example 3: (compound 105) (R,S)—1—(1—o§ypyridine—2—

carbonyl)pyrrolidine-3-carboxylic acid [4-(5-

cyclohexyl-2-methoxyphenyl)thiazol-2-yl]lamide
Compound of general formula (I) in which:

R,

2-OMe; Ry = 5-CyHex; m = 2; n = 1; p = 0;

O
|«

N
<

s

R; =

3.1. Preparation of tert-butyl (R,S)-3-[4-(5-

cyclohexyl-2-methoxyphenyl)thiazol-2-ylcarbamoyl] -

pyrrolidine-l-carboxylate (compound II.25)

OONOITOto
p=11 =it + yl

N O
O

| =
Q 0s

U
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2.1 g of BOP, 0.9 g of 3-Boc-
pyrrolidinecarboxylic acid and then 1.2 mlL of DIPEA are
added, at a temperature of 0°C, to a solution of 1 g of
4- (2-methoxy-5-cyclohexylphenyl)-1,3-thiazol-2-amine,

5 obtained in prepafation I.3, in 6 mL of acetonitrile.
The medium is stirred at room temperature for 12 hours
and then filtered. The solid thus obtained is rinsed
with acetonitrile and then dried to give 1.37 g of a
white solid.

10 m.p. = 188°C

3.2. Preparation of (R,S)-pyrrolidine-3-carboxylic acid

[4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide

(compound II.Z26)

15 A solution of 1.35 g of the compound prepared
in step 3.1, in 40 mL of a 4 M solution of HCl in
dioxane, 1is stirred for 2 hours at room temperature.
The medium is diluted with ethyl ether and then
filtered. The solid thus obtained is rinsed with ether

20 and then ﬁaken up in a DCM/saturated Na,COs; solution
mixture (1/1). The aqueous phase is extracted with DCM,
washed with water and then dried over MgSO, and
evaporated to give 1.02 g of a white solid.

m.p. = 181°C

25
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3.3. Preparation of (R,S)-1-(l-oxypyridine-2-

carbonyl)pyrrolidine-3-carboxylic acid [4-(5-

cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide

0.108 g of picolinic acid N-oxide, 0.4 g of
BOP and then 0.23 mL of DIPEA ére added, at 0°C, to a
solution of 0.25 g of the compound prepared in step
3.2, in 3 mL of acetonitrile. The medium is stirred for
12 hours at room temperature and then filtered. The
sqlid collected is rinsed with acetonitrile and then
purified by flash chromatography to give 0.23 g of the
expected compound.
m.p. = 161°C

By following these procedures starting with
(R)-3-Boc-pyrrolidinecarboxylic acid, compound 239 is

155°C, oap = -32 (¢ = 1.6, CHClsy),

obtained: m.p.

optical purity 96.4% (HPLC on Chiralpak AD-H
(250 mm x 4.6), technique: SFC, mobile phase:
CO,/isopropanol + 0.5% IPA 70/30 2 ml/min, 200 bar,
30°C, UV detection at 254 nm at rt = 12.56 min).

By following these procedures starting with

(S)-3-Boc-pyrrolidinecarboxylic acid, compound 240 is

obtained: m.p. 157°C, op = +30 (¢ = 1.6, CHCls),

optical purity 97.6% (HPLC on Chiralpak AD-H
(250 mm x 4.6), technique: SFC, mobile phase:
CO,/isopropanol + 0.5% IPA 70/30 2 ml/min, 200 bar,

30°C, UV detection at 254 nm at rt = 13.99 min).
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Example 4: (compound 99) (R,S)-1-(pyrazine-2-
carbonyl)piperidine-3-carboxylic acid [4-(5-butyl-2-
ethoxyphenyl)thiazol-2-yl]amide

Compound of general formula (I) in which:

R,

2-ethoxy; R, = 5-butyl; m = 3; n = 1; p = 0;
N
| AN
‘\\[: ;J
N

4.1. Preparation of (R,S)-1-(pyrazine-2-

carbonyl)piperidine-3-carboxylic acid

| 7.7 mL of BSA are added to a solution of
2.1 g of nipecotic acid in 50 mL of DCM. The mixture is
left for 1 hour at room temperature. 2.1 g of
pyrazinecarboxylic acid chloride, obtained by treating
pyrazinecarboxylic acid with SOCl; (Advanced in Organic
Chemistry, J. March, 3*® Edition, Wiley Intersciences,
jo 523 and cited refs.) are then added, at a
temperature of 0°C. The medium is stirred at room
temperature for 12 hours and is then concentrated. The
crude product is taken up in a water/methanol mixture
and then diluted with ethyl ether. After trituration, a
solid is collected by filtration. It is taken up in
DCM. After filtration, the filtrate is evaporated. The

solid thus obtained is taken up in DCM. After
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filtration, the filtrate is evaporated to give 2.1 g of
a white solid.

MH+ = 234 at rt = 3.91 min

4.2. Preparation of (R,S)-1-(pyrazine-2-

carbonyl)piperidine-3-carboxylic acid [44(5—butyl—2—

ethoxyphenyl)thiazol-2-yl]amide

0.3 g of 4-(2-ethoxy-5-butylphenyl)-1, 3-
thiazol-2-amine, obtained in preparation I.9, 0.67 g of
BOP and then 0.76 mL of DIPEA are added, at a
temperature of 0°C, to a solution of 0.40 g of the
compound prepared in step 4.1, in 3 mL of acetonitrile.
The medium is stirred at room temperature for 12 hours
and then filtered. The solid thus obtained is rinsed
with acetonitrile and then dried to give 0.34 g of a
white solid.

m.p. = 182°C

Table III below illustrates the chemical
structures and the physical properties of a number of
examples of compounds according to the invention. in
this table:

- m.p. = melting point, in degrees Celsius (°C),
- MH+ = mass spectrometry,

- rt = retention time, in minutes (min.),

- CyHex represents a cyclohexyl group, and CyPent

represents a cyclopentyl group,

0 LON O O(0OMCDp NCDM(AO) NMNNOO cy) r- 0) r- o)
Ly O2 11 11 1T O 11 11 d) Il 11 Q Od +11 +11 +11 +11
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- in the “salts” column, “-” represents a compound in

free base form, whereas “HCl” represents a compound in

its hydrochloride form,

- (+) indicates that the compound is a dextrorotatory
5 enantiomer, and (-) indicates a laevorotatory

enantiomer,

- (R) indicates that the compound is an R enantiomer,

and - (S) indicates an S enantiomer.
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The compounds according to the invention
underwent pharmacological tests to determine their
modulatory effect on the activity of the chemokine
receptors.

Chemokines are low molecular weight proteins
that belong to the family of proinflammatory cytokines
and are involved in the chemotaxis of leukocytes and
endothelial cells. Chemokines control many biological
processes and are associated with inflammatory
disorders appearing during states of stress, or during
injury or infection; modulation of the effects of
chemokines makes it possible to prevent or treat
pathologies such as asthma, arthritis, allergies,
autoimmune_diseases, atherosclerosié or angiogenesis
(C.D. Paavola et al., J. Biol. Chem., 1998, 273, (50),
33157-33165) .

Among the chemokines, hMCP-1 (human monocyte
chemotactic protein) is distinguished, which belongs to
the group of CC chemokines and which is a natural
‘agonist of the CCR2b receptor.

The inhibitory activity of the compounds
according to the invention on cells expressing the
human CCR2b receptor was measured. The concentration of
natural hMCP—llagonist that inhibits 50% (ICs9) of the

activity of the CCR2b receptor is 0.57 nM. The
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to the invention wunderwent pharnacol ogical tests to determne their

:nodul at ory e‘%e%oﬂpégﬁsgct Ivity of the chenoki ne %éffgﬁé(%gé?@gggki nes

are | ow nol ecul ar roteins that belong to t
proi nfl ammat ory cytokines and are i nvollov6ed in the chenotaxis of |eukocytes
and

compounds according to the invention have an ICsg
generally of less than 1 uM.

For example, compound 20 has an ICsg of 25 nM,
compound 31 has an ICsg of 44 nM, compound 1 has an ICsg
of 290 nM and compound 107 has an ICso of 5 nM.

The inhibition of chemotaxis was also
measured on human THP-1 monocytes (sold by DSMZ -
Germany) using a technique adapted from that described
by A. Albini et al., Cancer Res., 1987, 47, 3239-3245.
Under these conditions, hMCP-1 has an ICsy of 6 nM. The
compounds according to the invention have an ICsg
generally of less than 1 uM.

The inhibition of chemotaxis by the compounds
according to the invéntion is the sign of their
antagonist activity on the chemokine receptors and in
particular on CCR2b.

It thus appears that the compounds according
to the invention are antagonists of the effect of
chemokines, in particular of hMCP-1.

The compounds according to the invention may
thus be used for the preparation of medicaments, in
particular medicaments that antagonize the effect of
chemokines.

Thus, according to another of its aspects, a
subject of the present invention is medicaments that

comprise a compound of formula (I), or an addition salt



endot helial cells. Chenokines control many bi ol ogi cal processes and are
.associated with inflamatory disorders appearing during states of stress,
or during injury or infection; nodulation of the effects of chenokines
makes it possible to prevent or treat pathologies such as asthma,
—arthritis, eLd| oi mune di seases, atheros QSl I pogenesi s
(C.D. Paavo?gbeégg??943§ggiol. Chem, 1998 273, (5€#f/8§%q%§1%§€g§§. Among
t he chenoki nes, hMCP-1 (human nonocyte chenotactic protein) is

di stingui shed, which belongs to the gﬂéUb of CC chenoki nes and which is a
natural agonist of the CCR2b receptor. The inhibitory activity of the
conpounds according to the invention on_cells expressing the human CCR2b
receptor was hBa&8fedithnhe PHACBACEELLGALOY 2RSEBFAPLIRMEPIF, a§éni st t hat

i nhi bits 50% LCSO% of ghe gctivity of the CCR2b receptor is 0.57 nM The
WD 2006/ 042984 PEFFERBE0E/ 80286852208 c8nP8tNa5according to the invention
have an 1 C50 generall f less.than M. .FEqr . exanpl e, co und 20 has an

| C50 of 25 nM conpouﬁagif W%@lgﬁmFE%ﬁ 5%n§4t§ﬁfrcBﬁsoﬁﬁggﬁeﬁﬁgyan | C50

of 290 nM an 7 S f n Lnhibi ti f

chenot axi s mggggﬁgggmgeégqug 82@ﬁ5§§%O$Hsﬁf g%ﬁ%%@?@% ?goké&g§u%swz -

Ger many) USiE?tﬁoi@ haiqugcadapted fromthat described by A Al bini et

al ., Cancer Res., 1987, 47, 3239-3245. Under these conditions, hMCP-1 has

an 1 C50 of 6-nhkutbean60rp@UAES a@@g&ﬁhngetaibaasb@vaﬂbi@gnaawaeéo | Cso
generally of less than 1 M The inhibition of chenptaxis by the conpounds
accordi ng tofbheinetenteonthervbeleirgsief theikenosis, chronic
pulmonary diseases, 1in particular COPD (chronic
obstructive pulmonary disease); respiratory distress
syndrome; bronchial hyperactivity; colitis; silicosis;
fibrous pathologies, pulmonary fibrosis, cystic
fibrosis; viral or bacterial infections, AIDS (acquired
immunodeficiency syndrome), meningitis, malaria,
leprosy, tuberculosis, herpes, cytomegalovirus
infections; septic shock, septicaemia, endotoxic shock;
graft rejection; bone pathologies such as osteoporosis,
osteocarthritis; conjunctivitis; atypic dermatitis or
contact dermatitis; eczema; glomerulonephritis;
pancreatitis; ulcerative colitis, autoimmune diseaées,
for instance rheumatoid arthritis, multiple sclerosis,
amyotrophic lateral sclerosis, Crohn’s disease, lupus
erythematosus, scleroderma, psoriasis; Parkinson’s
disease; Alzheimer’s disease; diabetes; cachexia;
obesity;

- treatment of cancer;



ant agoni st activity on the chenokine receptors and in particular on CCR2b.
.1t thus appears that the conpounds according to the invention are

ant agoni sts of the effect of chenokines, in particular of hMCP-1. The
conpounds according to the invention may thus be used for the preparation

Chemoki nos. 1Ru2008(BRRRRRG To Anot her of 1o aspecker/ Boaln(efesEF (he

present invention is medicanents that conprise a conpound of forrmula (1),
or an addition salt WO 2006/ 042954 PCT/#R005/ 002565 107 thereof with a
pharmaceutically acceptable acid, or alternatively a hydrate or a sol vate.
These nedi canents find their use in therapy esp ecralléﬁrn the prevention

and treat ment BF695WFBEsOpr?HBPo@Pe§a§Géﬁu§§r neyEgPetand erfonic

aut oi nmune drsgises gnd iﬁndrones for instance atheroscl erosis,
restenosi s, ATE2“BaY nBAAFY di seases, in particular CCPD (chronic

obstructrve pu nar drs e res |rat dis ess . rone; bronchi al
TPRALY Ohgeasel. 123pl 1A shhes

hyperactivity; coli I'COSfs roﬁsCSa |es eﬁﬁﬂnﬁﬁg y

fibrosis, Cyﬁ&%@asé‘sbrggc?mav' rﬁhnerlgackgprn@hawf 'e?gli_ns'lo_‘ltg§l(: cquired

|nnunodef|crency syndr one reni Ngiti s, aria rosy, erc Iosrs,

her pes, cytoggrgakevhiHg hgggggghg@§lvgg9trc shock, septicaem a, endotoxic
shock; graft rejection; bone pathologres such as osteoporosis,

osteoarthrltdelgeasé@cahMIahsorabyal@ndehﬁ@hlthé ghgiegBhaet dermatitis;
eczema; glonerul onephritis; pancreatitis; ulcerative colitis, autoimune
di seases, fprotastancerehenwaiokd afbhreka&plﬁuhhtabeumetenosrs,
angiogenesis), and retinal diseases (age-related
macular degeneration: ARMD);
- cardiac pathologies: haemodynamic shock; cardiac
ischemias; post-ischemic reinfusion attack; myocardial
infarction, coronary thrombosis, cardiac insufficiency,
angina pectoris.

According to another of its aspects, the_
present invention relates to pharmaceutical
compositions comprising, as active principle, a
compdund according to the invention. These
pharmaceutical compositions contain an effective dose
of at least one compound according to the invention, or
a pharmaceutically acceptable salt, a hydrate or
solvate of the said compound, and alsoc at least one
pharmaceutically acceptable excipient.

The said excipients are chosen, according to
the pharmaceutical form and the desired mode of
administration, from the usual excipients known to

those skilled in the art.



anyotrophic | ateral sclerosis, Crohn's disease, |upus erythematosus,
.scleroderma, psoriasis; Parkinson's disease; Alzheiner's disease;

di abet es; cachexia; obesity; treatnment of cancer; WD 2006/ 042954

PCT/ FR2005/ 002565 108 - treatnment of pain, in particular neuropathic and

A Y i e by L

hypersensitivity; - diseases and disorders in which the angi ogenic
processes are involved (for exanple int{%&t unoral angi ogenesis), and
retinal diseases (age-related nacular degeneration: ARMD); - cardiac

pat hol ogi es: haenodynam c¢ shock; cardiac ischem as; post-ischemc
rei nfusion attack; myoéBr8&l PhprPaFeEfbR21c6PBRAFY LERPENMBESEES car di ac

i nsufficienc angi na _pectoris. Accordin Eo anogher of its aspects, the
present inve%??ﬁﬁngeFaYggtf8np§8Fn85@ tiégP 188Hpdsi FPBRECEBRAFFsi ng, as
active princiﬁkgamgscg n?oundtaccording %o thelinéent&on. These

é 4

phar maceut i cal "conposi PohsTCONRTarn an’ et FBet v 858 7of at |east one

conpound a00959£Q9r593%9f iﬂxggghggalortrgn9832§3§3§5igghkglacceptab'e

salt, a hydrate or  solvate o e sal d conpoln SO at | east one

pharmaceuti cabhyn2geept 88he exei pbente fhensajdeexei pLep3aane)chosen,
according to the pharmaceutical formand the desired node of

admi ni strati 8povEl 08xt BReUpYBL1iBX6i PheB} Ssknowhet 8r hhaggrskilled in the
art. WD 2006/ 042954 PCT/ FR2005/ 002565
thereof, may be administered in unit administration
form, as a mixture with standard pharmaceutical
excipients, to man and animals for the prophylaxis or
treatment of the above disorders or diseases.

The appropriate unit forms of administration
include oral-route forms such as tablets, soft or hard
gel capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal, intratracheal,
intraocular or intranasal administration forms, forms
for administration by'inhalation, topical, transdermal,
subcutanéous, intramuscular or intravenous
administration forms, rectal administration forms and
implants. For topical application, the compounds
according to the invention may be used in creams, gels,
pomades or lotions.

By way of example, a unit form of
administration of a compound according to the invention
in tablet form may comprise the following components:
Compound according to the invention 50.0 mg

Mannitol 223.75 mg



109 In the pharmaceutical conpositions of the present invention for oral,
..sublingual, subcutaneous, intranuscular, intravenous, topical, |ocal,
intratracheal, intranasal, transdermal or rectal admnistration, the
active principle of fornula (1) above, or the possible salt, solvate or
-hydrate th o] dmnistered in unit adm niStatl as a
nyxture mﬁtﬁﬁ t%ﬂ8§?§4gﬁa maceuti cal excipients, ?%Eﬁéﬁ&%§§5éé$%%%§ for
the prophylaxis or treatnment of the above disorders or diseases. The
appropriate unit forms of administratidnd®include oral-route forms such as
tablets, soft or hard gel capsules, powlders, granules and oral solutions
or suspensions, sublingual, buccal, intratracheal, intraocular or
i ntranasal aﬂﬁPﬁF%F?ﬁ??gﬁsﬁoﬁﬁg}upornB for adnini st Pafi BA by i nhal ati on,
topi cal, trapsdernal subcut aneous, intranmuscul ar or _i ntravenous
adni ni strati ﬂr?ogﬁﬁ?cpectal adni nistration fornms and®-PnPPants. For
topi cal applij,cation, the,comound ccording to the,inpyention may be used
in creans, gg¥§FOX§8ﬁ88§%m8gHVgFF§%Eioéﬁ way of exanﬁrgg Sunit form of

adm ni stratig 2,50 ccording to the inventi in tablet form may
conprise the ggﬁ%gmfngggggggﬁgnts: Conmpound accordiggetgbthe i nvention

50.0 mg Mannitol 223.¢5,nyn¥0,20064042954 RETAEE0Q%/ Q02365 110
0 ng 15.0 ny

Croscar anel | ose sodi um 6. Corn starch
Hydr oxypr opypaehbypcel huhoses2e28dmperMagnesbynbst eapat 6.3. @ony Via the

oral route, the dose of active
1000 mg/kg, in one or more dosage intakes.

There may be particular cases in which higher
or lower dosages are appropriate: such dosages do not
depart from the context of the present invention.
According to the usual practice, the dosage that is
appropriate to each patient is determined by the doctor
according to the mode of administration and the weight
and response of the said patient.

According to another of its aspects, the
present invention also relates to a method for treating
the pathologies indicated above, which comprises the
administration to a patient of an effective dose of a
compound according to the invention, or a
pharmaceutically acceptable salt or hydrate or solvate

thereof.



principle adm ni stered per day may be from0.1 to 1000 ng/kg, in one or
..nore dosage i ntakes. There nmay be particul ar cases in which higher or

| ower dosages are appropriate: such dosages do not depart fromthe context

of the present invention. According to the usual practice, the dosage that

-is approprigake tient is determ ned by t ng to

t he node of Qén?hﬁg?ﬁgngg and the weight and resB§%£ZE%$6QﬁZS§§$gg
patient. According to another of its aspects, the present invention also
relates to a method for treating the ﬂdﬂhologies i ndi cat ed above, which
conprises the admnistration to a patient of an effective dose of a
conpound according to the invention, or_a pharmaceutically acceptable salt
or hydrate or solvate thereof. WO 208BAEMS954 PCT/ FR2005/ 002565 111
CLAIM5 1. Conpound of formJIa(I) below Y SONN(CH2). ZR2H(CH2)~
N(CH)PR3 --r R O in mhrch Rl represents a hydrogen or hal ogen
atom a (C1-C4) aIkyI tr| uor Q hy (C1-4) al koxy,
trifluoro (Cl-C4) alkoxy, é@ EEB gfgéfwyﬁ &t! C%f9 %koxy (C3-C10)

cycl oal kyl oxy,

(CH)m

<CHz>n—-N\ﬂ/<0H2>p—-R3

o)

(1

in which:
- R; represents a hydrogen or halogen atom, a
(C1-C4)alkyl, trifluoro(C;-C4)alkyl, hydroxyl,
(C1-Cy)alkoxy, trifluoro(C;-C4)alkoxy,
(C3-Cyo) cycloalkyl (Ci1-Cy4)alkoxy, (C3-Cip)cycloalkyloxy,
allyloxy or (C;-Cyq)alkylthio group;
- Rz represents a hydrogen or halogen atom, a hydroxyl,
(C1-C4)alkyl, trifluoro(C;-C4)alkyl,
perfluoro(C;-C4)alkyl, (C3~Cip)cycloalkyl, (C3-C4)alkoxy,
(C3-Cy0) cycloalkyl (C1-C4)alkoxy, (C3-Cig)cycloalkyloxy,
allyloxy or (C3—Cg)cycloalky1(Cl—C4)alkyl group;
- Y represents a hydrogen atom or a halogen;
- R3; represents:

e a phenyl group substituted with one or more
halogen atoﬁs and/or with one or more of the following
groups:

(C1-Cg)alkyl,



allyloxy or (Cl-C4)al kylthio group; - R2 represents a hydrogen or hal ogen
.atom a hydroxyl, (Cl1-C4) alkyl, trifluoro (Cl1-C4) alkyl, perfluoro

(C1-4) alkyl, (C3-C10) cycloal kyl, (Cl-C4) al koxy, (C3-Cl10) cycl oal kyl

(Cl1-c4) al koxy, (C3-C10) cycloal kyl oxy, allyloxy or (C3-C8) cycloal kyl

-(Cl1-C4) al kyl g 7 represents a hydrogen ato r..= R3
represents: hg %ﬁgﬁép45§83p substituted wth one o?ﬁﬁﬁnggﬁéggggﬁsg?ons
and/or with one or nore of the follow n groups: (Cl-C6) al kyl, WO
2006/ 042954 PCT/ FR2005/ 002565 112 (Ci-@6) al koxy, -NO2, cyano, - COR4,
-S02R4, -CO2R4, in which R4 represents a (Cl1-C4) al kyl group, - (CH2)
gNR5R6, in which RS and R6 represent, independently of each other, a
hydr ogen at om or écli%ﬂf¥9bo%¥'kyl group or R5 and R6 form together with
the nitrogen ato o which they are attached, a 5- or 6- nenbered

cycl oal kyl group and?q represents 0, 1 or 2; a heterocyclic group
optionally substi%ug%g with one or nore hal ogens and/or with one or nore
of the followng 5roups: (C1-4) alkyl, hydroxyl, (Cl-C4) alkoxy,
cyano, nnrpholingCORgfifluoro (C1-&4) al kyl,

—-SO2Rq4,

-CO2Rs, in which Ry represents a (C;-C4)alkyl group,

- (CHz2) NRsRg, in which Rs and R¢ represent,
independently of each other, a hydrogen atom or a
(Ci-C4)alkyl group or Rs and Rg form, together with the
nitrogen atom to which they are attached, a 5- or 6-
membered cycloalkyl group and g represents 0, 1 or 2;

® a heterocyclic group optionally substituted with
one or more halogens and/or with one or more of the
following groups:

(C1-C4)alkyl,

hydroxyl,

(C1-Cy4)alkoxy,

cyano,

morpholine,

trifluoro(C;-C4)alkyl,

—-CORgy,

-S02Rs, in which R; is as defined hereinabove,

- (CH2) gNRsRg, in which Rs, Rg and g are as defined
hereinabove,

phenyl,

pyridine,



- COR4,

-t he nitroge

-S02R4, in which R4 is as defined herei nabove, - (CH2) gqNRSR6r in

.which R5, R6 and q are as defined hereinabove, phenyl, pyridine,
2006/ 042954 PCT/ FR2005/ 002565 113 -SCH3; the nitrogen aton{(s) of
het erocyclic group being optionally substituted with a (Cl-C4)al kyl gr

N oxtde o i AORE{F28PAycl i c. oroup opt Lonal |y SUBRITH 0o/ §peRe

nore hal ogens and/or with one or nore _hydroxyl, (Cl-C4) alkyl or (Cl-C4)
al koxy groups; - mrepresents 2, 3 or 413 - n'represents 0, 1 or 2;

represents 0, 1, 2 or 3.

WO
t he

hei

oup,
»

ne or

in the formof base or of addition salt with a

pharmaceutically acceptable acid, in the formof hydrates or solvates,
also in the form oP“Benantiomers or diastereoi somers, and a nixture

t her eof .
and R2 are as def

hal ogen;

hal ogen at ons an

al kyl ,

2.

o aer ERBAT hes!

1£§P5§§?8%%llxesgggg¥kugrgugﬁ%Hbgt'E 8 QTle %@%ﬂ?él

nore o

(Cl1- Co) a%KQXMLtroagg’atom (s) of the heterocyclic group

being optionally in their N-oxide form;

® 3 heterobicyclic group optionally substituted
with one or more halogens and/or with one or more
hydroxyl, (C;-Cyq)alkyl or (Ci1-Cy4)alkoxy groups;

- m represents 2, 3 or 4;

- n represents 0, 1 or 2;

- p represents 0, 1, 2 or 3.

in the form of base or of addition salt with a

pharmaceutically acceptable acid, in the form of

hydrates or solvates, and also in the form of

enantiomers or diastereoisomers, and a mixture thereof.
2. Compound according to Claim 1, of

formula (I) in which:

- R; and R; are as defined in Claim 1;

- Y represents a hydrogen atom or a halogen;

- R3 represents:

e a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups:

(C1-Cg) alkyl,

(C1-Cg) alkoxy,

-NO,,

i i 1 f f | | i whi ch:
R g"épFégehﬁfég%gﬁygﬁéaéﬂkgyad or

a
nor e
C6)

and

R1



WD 2006/ 042954 PCT/ FR2005/ 002565 114 cyano, -COR4, -SO2R4, -CO2R4, in
.which R4 represents a (Cl1-C4) al kyl group, (CH2) gNRSR6r in which R5, R6
and q are as defined in Caiml1l; a heterocyclic group optionally
substituted with one or nore hal ogens and/or with one or nore of the

morpol 1 e, WEr PPPREPAZERACH) bl Goka, - scorke T ERENpRAOHESRS

defined in daim1l, - (CH2) gNR5R6r in mhlch R5, R6 and q are as defined

in daim1, phenyl, pyridine, -SCH3; 1li%he nitrogen atom(s) of the

het er ocyclic group being optionally substituted with a (Cl-C4)al kyl group,
the nitrogen atonm(s) of the heterocyclic group being optionally in their
N- oxi de form WO 288BP042954 PCT/ FR2005/ 002565 115 a heterobicyclic group
optionally substltgbgd wi th one or nore hal ogens and/or with one or nore
hydr oxyl, (Cl-C4) or (Cl-C4) al koxy groups; - mrepresents 3;

=-SO2Ry,

-CO2R4, 1n which Rgq represents a (C;-C4)alkyl group,

- (CH2) NRsR¢, in which Rs, Re¢ and g are as defined
in Claim 1;

® 3 heterocyclic group optionally substituted with
one or more halogens and/or with one or more of the
following groups:

(C1-C4)alkyl,

hydroxyl,

{C1-Cy4)alkoxy,

cyano,

morpholine,

trifluoro(C;-Cy4)alkyl,

-CORy,

-S02Ry, in which Ry is as defined in Claim 1,

- (CHz) NRsRg, in which Rs, Rg and g are as defined
in Claim 1,

phenyl,

pyridine,

~-SCHj3;

the nitrogen atom(s) of the heterocyclic group
being optionally substituted with a (C;-C4)alkyl group,

the nitrogen atom(s) of the heterocyclic group

being optionally in their N-oxide form;



- nrepresents 1; - p represents 0; in the formof base or of addition
..salt wwth a pharmaceutically acceptable acid, in the formof hydrates or
solvates, and also in the formof enantionmers or diastereoisoners, and a
m xture thereof. 3. Compound according to Caim1, of formula (1) in

\iml f:hR?,- r eRérg gnﬁﬁs%gzgﬁég;ri S(raguipnsugbzit |mt ﬁt ed-vm t%é%@“%&%&gﬁﬁ%?og;nm

atons and/or with one or nore of the following groups: (Cl-C6) alkyl,
(C1-C6) al koxy, -NO2, cyano, -COR4, LISOPR4, -COR2R4, in which R4
represents a (C -C4) alkyl group, V\D 2006/ 042954 PCT/ FR2005/ 002565 116 -
(CH2) gNR5R6, in which R5, R6 and are as defined. in Caiml a pyridyl,
pyrazinyl, pyrini Hidyreteier Jd%ké‘FH/‘F grﬁﬂ/ﬁ?a%%H/‘PnaHWd%‘i}éﬁ/}tu?ﬁ‘?azol yl,

ot szl y wf5§X§§$b¥abxaé§%éﬁﬁ?8§aas8?38'65%82#5 ikt TR
\(IMéELhCz;]eaFrkyH?&§ﬂg§!rL82$?S &r} j}c}%&) E(chng al}gg)g}sa é)éothe foll ow ng groups:

-~ m represents 3,

- n represents 1;

- p represents 0;

in the form of base or of addition salt with a

pharmaceutically acceptable acid, in the form of

hydrates or solvates, and also in the form of

enantiomers or diasterecisomers, and a mixture thereof.

3. Compound according to Claim 1, of

formula (I) in which:

- Ry and R; are as defined in Claim 1;

- Y is as defined in Claim 1;

- R3; represents:

* a phenyl group.substituted with one or more
halogen atoms and/or with one or more of the following
groups:

(C1-Cg)alkyl,

(C1-C¢) alkoxy,

-NOg,

cyano,

-CORg,

—S02Ry,

-CO2Rs, in which Rs; represents a (C;-C4)alkyl group,



cyano, norpholine, trifluoro (Cl-C4) alkyl, -COR4, -SO02R4, in which R4 is

,.as defined in daim1l,
in daim1l, phenyl,

(CH2) gNR5R6r
pyridi ne, -SCH3;

in which R5, R6 and q are as defined
the nitrogen atom(s) of the said

groups menti oned above being optionally substituted with a (Cl-C4)al kyl

2858 /B35t
bengglﬂfgégfé,

-group, the nhb
optionally in

gui noxal i ne,
i ndazol e,

i soqui nol i ne,
benzi m dazol

abovenenti oned groups being optionally substituted with one or

H R

salt with a pharmaceutically acceptable acid,
and also in the form of

hal ogens and/or with one or nore hydro
groups; - m represéhtis) @RsRs, nlp gpiech
of base or of aggitiog_
the formof *Rydr&tBs‘ér solvates,
di ast er eoi soners, d.a nixi

of formula (1) EA el

ure thereo

RIPARA*RDY

L form W 2008/ 042354 P ELOBREIBYGREE"

{

a

g
117 a
i ndol i ne,
the said

nor e
Cl-4) alkyl or (Cl1-C4) al koxy
andndr ggeegéntlefdnedn the form
in
enanti omers or

i 43 "

ndol e, i soi ndol e,
benzoxazol e group,

accor

 Sus BIRERTE, AROR

fep'rl

represents ap9¥95899@,a5BqHQEo§yﬁglQgﬁgiolyl, isothiazolyl,

oxazolyl, isoxazolyl,

oxadiazolyl,

thiophenyl, pyrrolyl

or furyl group, the said abovementioned groups being

- optionally substituted with one or more halogens and/or

with one or more of the following groups:

(C1-Cy)alkyl,
hydroxyl,
(C1-C4)alkoxy,
cyano,
morpholine,

trifluoro(C;-C4)alkyl,

-CORy,
-S0O3R4, in which Ry is as
—(CHz)qNR5R6, in which Rs,

in Claim 1,
phenyl,
pyridine,
~SCHj;;

the nitrogen atom(s)

above being optionally substituted with a

group,

defined in Claim 1,

R¢ and g are as defined

of the said groups mentioned

(C]_‘Cq) alkyl

the nitrogen atom(s) of the said groups mentioned

above being optionally in their N-oxide form;



R3 represents: a phenyl group substituted with one or nore hal ogen atons
sand/or with one or nore of the follow ng groups: (Cl-C6) alkyl, (Cl1-C6)
al koxy, -NO2, cyano, -COR4, WD 2006/042954 PCT/ FR2005/ 002565 118
-S02R4, -CO2R4, in which R4 represents a (Cl1-C4) al kyl group, - (CH2)

Sroup opti ondpt 9OBEKeRPERRCA W't R “oneor more hal cEREERARR SEERE Ve or

nore of the follow ng groups: (Cl-C4) alkyl, hydroxyl, (Cl-C4) alkoxy,
cyano, norpholine, trifluoro (Cl-c4) adi%yl, -COR4, -SO2R4, in which R4 is
as defined in Cdaiml, - (CH2) gNRSR6, in which R5, R6 and g are as defined
in Cdaim1l, phenyl, pyridine, -SCH3; _the nitrogen aton(s) of the

het erocyclic group defREopHE i bt I‘}ué‘&%%%‘il‘?ut sCdRiRohipel- eafal Ryl group,

f. h r [ i
the nltrogenlatgn 0 e? tggllgg? OC gzo e, gegzothlazole,

benzimidazole or benzoxazole group, the said

abovementioned groups being optionally substituted with

one or more.halogens and/or with one or more hydroxyl,

(Cl—C4)alky1 or (C;-C4)alkoxy groups;

- m represents 3;

- n represents 1;

- p represents 0;

in the form of base or of addition salt with a

pharmaceutically acceptable acid, in the form of

hydrates or solvates, and also in the form of

enantiomers or diastereoisomers, and a mixture thereof.
4. Compound according to Claim 1, of

formula (I) in which:

- R; and R; are as defined in Claim 1;:

- Y represents a hydrogen atom or a halogen;

- R3 represents:

e a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups:

(C1-Ce) alkyl,

(C1-C4) alkoxy,

-NO2,

cyano,

-CORy,



being optionally in their N-oxide form WO 2006/ 042954 PCT/ FR2005/ 002565
:.119 a heterobicyclic group optionally substituted wth one or nore

hal ogens and/or with one or nore hydroxyl, (Cl-C4) al kyl or (Cl C4) al koxy
groups; - mrepresents 2 or 4; and/or - n represents O, 1 or 2; and/or -

“ohar macout i cHPi §0REZ88PHBRe acia. in the form of - marorRdoer/Ehtvefes

also in the formof enantiomers or diastereoisoners, and a m xture
thereof. 5. Compound according to Caimi® of formula (1) in which: - R
and R2 are as defined in Claim1l; - Y represents a hydrogen atom or a
hal ogen; - R3 represents: a phenyl group substituted with one or nore
hal ogen at ons and78P2Ré't h one or more of the foll ow ng groups: (Cl-C6)
R Tepresents a (CIOGH &|%N%lg%¥m Boer 36661542085 Fo A 2%@%62“ 750
pyglcggl) , ggsfgg: nlyln p|§/(r:‘ih Rgf’ nyt’ Vgfﬁllr Zlgfi n?ﬁ% g%%;ﬁg%SF;/g Cldﬁf‘caﬁfgl yl,
thiazolyl, isgthiazglyl,
® a heterocyclic group optionally substituted with
one or more halogens and/or with one or more of the
following groups:
(C1-Cq)alkyl,
hydroxyl,
(C1-C4q)alkoxy,
cyano,
morpholine,
trifluoro(C;-C4)alkyl,
—COR4,
-SO2R4, in which Ry is as defined in Claim 1,
- (CH2) NRsRg, in which Rs, Rg and g are as defined
in Claim 1,
phenyl,
pyridine,
-SCHjs;
the nitrogen atom(s) of the heterocyclic group
being optionally substituted with a (C;-C4)alkyl group,

the nitrogen atom(s) of the heterocyclic group

being optionally in their N-oxide form;



oxazol yl,

i soxazol yl, oxadi azolyl, thiophenyl, pyrrolyl or furyl group,

-t he said abovenenti oned groups being optionally substituted wth one or
nore hal ogens and/or wth one or nore of the follow ng groups: (Cl-C4)
hydr oxyl ,

al kyl ,
-al kyl ,
gNRS5RG6r
pyri di ne,

qui nolin

in

- SCH3;
bei ng optionally substituted with a (Cﬂjé%)alkyl group, the nitrogen
aton(s) of the said groups nentioned above being optionally in their
N-oxi de form WO 2006/ 042954 PCT/ FR2005/ 002565 121 a qui noxali ne,

e, |squ|ho?l%%te¥%ﬁb$%C1l?s%F%H%l%Pt%ﬁﬂéiihesuPﬁHaEBF@d

be

(C1-4) al koxy, cyano, norpholine, trifluoro (Cl-C4)

P RTRE 382580 o arc as derined | n O BFRITCIREAOPESES

the nitrogen atom(s) of the said groups nentioned above

nzi m dazol e, o

benzoxa the said
abovenentlongatar8UESOBeWﬁﬁeoB?ﬁSHﬁpﬁyaEéggfig BdoﬁFtﬁr RELSr nore

benzot hi azol e
hal ogens andéo
groups; - m ré

[, W
drox
pr es

d I Ik Cl-4 | k
%nfsqg QE nﬂjﬁhd%brqﬁy CFe% %ﬁ%t%§% i or (' Yoo <Y

r 2; and/or -

represents 0_ } QEpgesttEhQ E?rﬂlogn898? or of addition salt with a

- n represents 0, 1 or 2; and/or

- p represents 0, 1 or 2;

in the form of base or of addition salt with a

pharmaceutically acceptable acid, in the form of

hydrates or solvates, and also in the form of

enantiomers or diastereocisomers, and a mixture thereof.

5. Compound according to Claim 1, of

formula (I) in which:

- R; and R; are as defined in Claim 1;

- Y represents a hydrogen atom or a halogen;

- R3 represents:

a phenyl group substituted with one or more

halogen atoms and/or with one or more of the following

gr

oups:

(
(

C

Ci1-Ce¢)alkyl,
C1-Cs)alkoxy,
NO2,

yano,

CORy,

SO2Ry,

COz2Rq, 1in which Ry represents a (C;-C4)alkyl group,

p



pharmaceutically acceptabl e acid,
..also in the formof enantioners
t her eof .
and R2 are as defined in Claim1;

6. Conpound according to Caiml,

in the formof hydrates or solvates, and
or diastereoisoners, and a m xture
of formula (1) in which: - Rl

- Y represents a hydrogen atomor a
group substit

“hal ogen at orROaRAPEI O PR%one b more of Lhe Tol | oursly ¥et808L002bs8Ce)

al kyl, (Cl-C6) al koxy, -NQ2,
PCT/ FR2005/ 002565 122 - SO2R4,
al kyl group, - (CH2) gNR5RG,
Caiml; a pyridyl, pyrazinyl,
i m dazolyl, thiazol§H

t hi ophenyl ,

rrolyl _or furyl group,
optionally sg%sggﬁﬁPe&’mﬁth one or nore hal ogens and/ or

of the follow ng

nor pholine, trifluor

pyrazolyl,
oxazolyl,

or furyl group,

cyano,
in which R5, R6 and q are as defined

pyrim di nyl
NRsRR aZdl Yiich okaz Gley BN Sor&2oRyl dedtagtazol yi |

imidazolyl,

isoxazolyl,

-COR4, WD 2006/ 042954
-C2R42% n which R4 represents a (Cl-C4)
in

pyri dazi nyl, pyrazolyl,

t he sai d abovenenti oned groups being

with one or nore
roups; 401 CA) alkyly - bydrexyl s (Gl Sl alkexy.  cvano.
) T,
thiazolyl, isothiazolyl,
oxadiazolyl, thiophenyl, pyrrolyl

the said abovementioned groups being

optionally substituted with one or more halogens and/or

with one or more of the following groups:

(C1—-Cyq)alkyl,
hydroxyl,
(C1-C4)alkoxy,
cyano,

morpholine,

trifluoro(C;-Cy4)alkyl,

—-CORy,

-S05R4, in which
- (CH2) ¢NRsRg,

in Claim 1,
phenyl,

pyridine,

-SCH3;

the nitrogen atom(s)

above being optionally substituted with a

group,

the nitrogen atom(s)

in which Rs,

Ry is as defined in Claim 1,

Re¢ and g are as defined

of the said groups mentioned

(Cl—C4) alkyl

of the said groups mentioned

above being optionally in their N-oxide form;



-COR4, -SO02R4, in which R4 is as defined in daim1l, - (CH2) gNR5R6r in
-which R5, R6 and q are as defined in Claiml, phenyl, pyridine, -SCHS;
the nitrogen atom(s) of the said groups nmentioned above being optionally
substituted with a (Cl-C4)al kyl group, WD 2006/042954 PCT/ FR2005/ 002565

opti onal 1y 1RO RRPP/RBRERe form - a quinoxal i ne. i HARRL S/ ERR ol i ne.

i ndol e, isoindole, indoline, indazole, bhenzothiazole, benzim dazole or
benzoxazol e group, the said abovementil@ded groups being optionally
substituted wth one or nore hal ogens and/or with one or nore hydroxyl,
(C1-c4) al kyl or §c1-c4) al koxy groups;_.- mrepresents 2 or 4; and/or - n
represents 0, 1 of 2;9&mP¥rlinen dehpekbits DSOHRRRLIRSr niBfObRse or of

ddi ti It _wit h ticall table acid, in the f f
hydrat 65 o SBPVATELS: BRACATSREr ' CHEZPOm BF 2BRBACFORErS or

di ast ereoi so m xt.u t hereof. 7. Caonpounds_acgcording to any one
of d ains 1€§%§%¢§§%6§%% PFoégnzoxazoie group, %He salg

1- (1, 5- di met byl : -3-carb ipet i.dine: 3- ' id
Lol (5 eyel onalyr 5 RLERECL S Be P OB PbPSAL e, G echonvbli, e
1- (1- et hyl - bhei gl dagekengiegehRonyhipbpeli dhnend- ocafBexyhi,aragid,

[ 4- (5-cycl ohexyl - 2-
(C1-Cq)alkyl or (C;-C4)alkoxy groups;
- m represents 2 or 4; and/or
- n represents 0, 1 or 2; and/or
- p represents 0, 1 or 2;
in the form of base or of addition salt with a
pharmaceutically acceptable acid, in the form of
hydrates or solvates, and also in the form of
enantiomers or diastereoisomers, and a mixture thereof.
6. Compound according to Claim 1, of

formula (I) in which:
- Ry and R; are as defined in Claim 1;
- Y represents a hydrocgen atom or a halogen;
- R; represents: |

e a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups:

(C1-Ce)alkyl,

(C1-C¢) alkoxy,

-NOy, -

cyano,

-CORyg,



met hoxyphenyl ) t hi azol - 2-yl ] am de,

..1-(pyri mdi ne-4-carbonyl) pi peri di ne-3-carboxylic acid

[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol - 2-yl ] am de, WO 2006/ 042954

PCT/ FR2005/ 002565 124 1-(pyrazi ne-2-carbonyl) pi peri di ne-3-carboxylic acid

‘[4-(5-cyclo yLzR= henyl )t hi azol - 2-yl ] am de,
1-(1-0xypyr?§§négg§gg?gg§gl)piperidine-3-carboxy|icpc%é¥%F°°5/°02565

[ 4- (5-cycl opentyl - 2- net hoxyphenyl ) thiazol-2- yl]am de,
1- ( 2- hydr oxypyri di ne- 3- car bonyl ) pi peri di4fe- 3- carboxylic acid
[ 4- (5-cycl ohexyl -2- net hoxyphenyl) thiazol-2-yl]am de,
1- (1- oxypyri di ne- 3-car bonyl ) pi peri di ne-3-carboxylic acid
[4-(5-cyc|ohexy|-259%5%0xyphenyl) t hi azol - 2- yl]am de,
1-(5-chloro-I-nethyl-1H pyrazal e-4- carbonyl)pi peri.di ne-3-carboxylic acid
[ 4- (5- cycl ohexyl - ‘%bf%vh&iyﬁs’rz?éﬁ% )AptﬁhFS%F?%?%%E] §m<8é785 &Y e,
1- (furan-2-carbonyl ).pi i di ner 3-carboxyli ¢ aci 4- :
(5-cyc|ohexyl-2-neé%o%§bﬁ%%?1)% i§§%§b -VI%%W?H%,E are as defined
1- (pyrazi ne- 2xcafhonyl ) pi peri di ne-4-carboxylic acid
[ 4- (5- cycl ohexyl -2-met hoxyphenyl ) t hi azol - 2-yl ] ami de,
1- (pyrazi ne- 2- car poayhy pi @1 | dbpea 2t £Q1 bogyliki @ghd, idazinyl,
[4-(5-cyc|ohexyl-2-ne%%ox€%heﬁ%?)thiagoi?%yyl]gnidg, pyrrdaziny
1- (2-pyridinp2rykacelyl jpipetbdiyne- 8neaeboxyl i €saehdazolyl,
[ 4- (5-cycl ohexyl - 2- met hoxyphenyl )t hi azol - 2-yl ] am de,
1- (1- oxypyri dkaee2ytar beayb}ypipeéri dkadidzoayboxyhiephaayd, pyrrolyl
[ 4- (5- cycl ohexyl - 2- met hoxyphenyl ) t hi azol -2- yl]ani de, WO 2006/ 042954
PCT/ FR2005/ 002568ry125ro(B) - thel sexypgbbdenen2icarbogyblpispeeidigne- 3-
carboxylic acid [4-&5-cyclohexyl-2-
optionally substituted with one or more halogens and/or
with one or more of the following groups:
(Cl—C4)alkyl,
hydroxyl,
(C1-Cyq)alkoxy,
cyano,
morpholine,
trifluoro(C;~-C4)alkyl,
-CORy4,
-S02Ry4, in which R4 is as defined in Claim 1,
- (CH2) NRsR¢, in which Rs, Re¢ and g are as defined
in Claim 1,
phenyl,
pyridine,
—SCHy
the nitrogen atom(s) of the said groups mentioned

above being optionally substituted with a (C;-Cg4)alkyl

group,



met hoxyphenyl ) thiazol -2-yl]am de,

..1- (pyrazi ne- 2- car bonyl ) pi peri di ne-3-carboxylic acid

[ 4- (5-cycl ohexyl - 2- met hoxyphenyl )t hi azol - 2-yl ] am de,
(S)-1-(pyrazi ne-2-carbonyl ) pi peri di ne-3-carboxylic acid

‘[4- (5-cycl ohgxyl =2 phenyl) thiazol-2 yl]am
1- (1- oxypyri énggg?ggéggégl)piperidine-3-carboxy|ing%éF%F°°5/0°2565

[4-(5-buty|-2-nethoxypheny|)thiazol-2-y%%§nide,

1- (pyr azi ne- 2- car bonyl ) pi peri di ne- 3- cartsoxyl i ¢ aci d

[ 4- (5-cycl opentyl - 2- net hoxyphenyl )t hi azol - 2-yl ] am de,

(R) -1 -(pyrazi ne-2-carbonyl) pi peri di ne-3-carboxylic acid ,

[ 4- (5- cycl ohexyl - BRFePhok§BRENGF LAY a2bl Foe §REdnPgeupPs mentioned

1-(1- i di ne- 2- b | i di ne- 3- b l,i id
D L o e L SO o
[4-(5-cyc|oﬁgiyl-%ﬁgﬁéfﬂgéggggﬁ%ryéﬁ}%ég ggﬂy? %%%ﬁ%?Yl%?’F%%g%ég’for

reparing a of . ayla ¢ r di e of Claims 1 to 7,
gha?acterizegg?gggﬁg?'alggg%gﬁﬁﬂ %#&?gggg{ab?%§582?§%39 2006/ 042954

PCT/ FR2005/ 092R65m1d2801 €5 LenzBkN6CERYMbuR2 EheNEREG 121n R I (V) in
which R1 and R 2 represent precursors of Rl and R2 as defined in Caiml
and Y, m andaboae®ensideéingdoiips being optionally substituted with
one or more halogens and/or with one or more hydroxyl,
(C1-Cyq)alkyl or (Ci;-C4q)alkoxy groups;
- m represents 2 or 4; and/or
- n represents 0, 1 or 2; and/or
- p represents 0;
in the form of base or of addition salt with a
pharmaceutically acceptable acid, in the form of
hydrates or solvates, and also in.the form of
enantiomers or diastereoisomers, and a mixture thereof.
1. Compounds according to any one of Claims
1 to 6, chosen from:
e 1-(1,5-dimethyl-1H-pyrazole-3-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]lamide,
¢ 1-(l-methyl-1lH-imidazole-2-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]amide,
. 1—(pYrimidine—4—carbonyl)piperidine—B—carboxylic acid

[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide,



Claiml, is reacted with a conpound of fornula (VI) below. O Z (CH2)pR3
..(M) inwiich Zis a leaving group and R3 and p are as defined in Caiml,
in the presence of a coupling agent, at a tenperature rangi ng between 0C
and 150C. 9. Conpound of formula (V): YO (i H2)m R2 H(CH)7-N- A R

“brecut sor s ofORACSRICAETEA ot ined in Claim 1 v, REMERRO0 (OUEEET | noq

in Caim 1, and A represents a hydrogen atomor a protecting group -Pg.
10. Medi canent, characterized in that ‘24 conprises a conpound of-fornul a
(1) according to any one of Clainms 1 to 7. 11. Pharnaceutical conposition,
characterized jn that jt conprises a conpound of _ formula (l) according to

any one of CTa}ﬁﬁgﬂF?%ﬁﬁ?‘%ﬁﬁFrQﬁ%ﬁﬁb@l?%%%?l%%é3b%%¥9%%éh%?c%$+9
ccoeptanle £0|Ble0t otz 105 ol somound i LoIm g, ( Ly, according to
and preventingl—(1—oxypyridine—2—carbonyl)piperidine—B—carboxylic
acid [4-(5-cyclopentyl-2-methoxyphenyl)thiazol-2-
yllamide,

¢ 1-(2-hydroxypyridine-3-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]amide,

e 1-(l-oxypyridine-3-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yllamide,

¢ 1-(5-chloro-1-methyl-1H-pyrazole-4-
carbonyl)piperidine-3-carboxylic acid [4-(5-cyclohexyl-
2-methoxyphenyl)thiazol-2-yl]amide,

. 1—(furan—é—carbonyl)piperidine—B—carboxylic acid [4-
(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide,

¢ 1-(pyrazine-2-carbonyl)piperidine-4-carboxylic acid
[4—(5—cyclohexyl—2—methoxyphenyl)thiazol—Z—yl]émide,

e 1-(pyrazine-2-carbonyl)piperidine-2-carboxylic acid
[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide,

e 1-(2-pyridin-2-ylacetyl)piperidine-3-carboxylic acid
[4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide,

. l—(1—oxypyridine—2—carbonyl)pipéridine—3—carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-

yl]lamide,



acute or chronic i munoinflamratory di seases and syndrones, such as
..atheroscelerosis, allergic diseases, cancer and al so diseases in which

angi ogeni c processes are involved. 13. Use of a conpound of fornmula (I)

according to any one of Clainms 1 to 7, for the preparation of a nedi canent

‘for treat'ngwangoBE égg% g viral or bacterial d'seﬁéﬁfpafé69/882565

pathologles esli cancer.
125

® (S5)-1-(l-oxypyridine-2-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]amide,
e 1-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid
[4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide,
e (S)-1-(pyrazine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]lamide,
¢ 1-(l-oxypyridine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-butyl-2-methoxyphenyl)thiazol-2-yl]amide,
. 1—(pyraziﬁe—Z—carbonyl)piperidine—B—carboxylic acid -
[4—(5—cyclopentyl—2—methoxyphenyl)thiazolF2—yl]amide,
. (R)—l—(pyrazine¥2—carbonyl)piperidine—3—carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]lamide,
e 1-(l-oxypyridine-2-carbonyl)pyrrolidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]amide,
e (R)-1-(l-oxypyridine-2~-carbonyl)pyrrolidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]amide.

8. Process for preparing a compound of
formula (I) according to any one of Claims 1 to 7,

characterized in that a compound of formula (V) below:
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Y
! S
/)\ N
N CH
R, H (P

(CH,7—NH

R"]

V)

in which R’; and R’;, represent precursors of R; and R, as
defined in Claim 1 and Y, m and n are as defined in

Claim 1,

is reacted with a compound of formula (VI) below:

O

o

PR3

(V1)

in which Z is a leaving group and R; and p are as
~defined in Claim 1, in the presence of a coupling

agent, at a temperature ranging between 0°C and 150°C.

9. Compound of formula (V'):
Y
l O
PN
(CHZ)m
R, H |
(CH)—N - A
R',
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in which R’; and R’, represent precursors of R; and R; és
defined in Claim 1, Y, m and n are as defined in Claim
1, and A represents a hydrogen atom or a protecting
group -Pg.

10. Medicament, characterized in that it
comprises a compound of -formula (I) according to any
one of Claims 1 to 7.

11. Pharmaceutical composition,
characterized in that it comprises a compound of
formula (I) according to any one of Claims 1 to 7, and
also at least one pharmaceutically acceptable
excipient.

12. Use of a compound of formula (I)
according to any one of Claims 1 to 7, for the
preparation of a medicament for treating and preventing
acute or chronic immunoinflammatory diseases and
syndromes, such as atheroscelerosis, allergic diseases,
cancer and also diseases in which angiogenic processes
are involved.

13. Use of a compound of formula (I)
according to any one of Claims 1 to 7, for the
preparation of a medicament for treating and preventing
viral or bacterial diseases, cardiac pathologies,

obesity and cancer.



