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THE PREPARATI ON AND THE THERAPEUTI C USE THEREOF The invention relates to
2-am do-4 5 phenylthiazole derivatives, to their preparation and to their
t herapeutic application. One subject of the invention is conpounds
correspondi ng .t Q f I ) below. Y S OH (CH z) I/ (1) 10
in which: - &? %83&&53&?@93 hydr ogen or hal ogen atg#F§§F§?8%§éQﬁﬁﬁgﬁ,
trifluoro(Cl-C4)al kyl, hydroxyl, 15 (Cl-C4)al koxy, trifluoro(Cl-C4)al koxy,
(C3-C o) cycloal kyl (Cl-C4) al koxy, (C3-¥£10) cycloal kyl oxy, allyloxy or
(Cl-A)alkylthio group; - R2 represents a hydrogen or hal ogen atom a
hydroxyl, (Cl-C4)al kyl, trifluoro Cl-Cﬁ%%gk |, 20 perfluoro (Cl-C4) al kyl,
(C3- C10) cyc| ATANARO T RHENYLTRERZOLE\D ‘6';{‘511%%4 B B8 889865 2
(C3-C10) cycl oal kyl (C1-C4). al kox C3-C10) cycl oal kyl oxy, allyloxy or
(C3-C8) cycl oal kyl (C1-C4) ITIH?‘ #&PW% r nTgE%EY‘#}dr ogen atom or a
hal ogen; - R3 represents: 5 a phenyl group substituted with one or nore

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:
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in which:
- R; represents a hydrogen or halogen atom, a
(Ci—-Cy)alkyl, triflucro(C;—-Cs)alkyl, hydroxyl,

15 (Ci=Cy)alkoxy, triflucro(C;-C4)alkoxy,
(C3—Cqg)cycleoalkyl (C1-C4) alkoxy, (C3-Cip)cycloalkyloxy,
allyloxy or {(Ci1-Cy)alkylthio group:

- Rz represents a hydrogen or halogen atom, a hydroxyl,
(C1—Cstalkyl, trifluoro(C:-Cylalkyl,

20 perfluoro{C;-Cs)alkyl, (Cs3~Cyg)cycloalkyl, (Ci1—-Cy}alkoxy,



hal ogen atons and/or wth one or nore of the followng groups: (Cl-C6)
al kyl, (Cl-C6) al koxy, 10 -NO2, cyano, -COR4, -S02R4, -CO2R4, in which
R4 represents a (Cl-C4)al kyl group, 15 -(CH2)gNR5R6, in which R5 and R6
represent, independently of each other, a hydrogen atomor a (Cl-C4)al kyl

group or RS d gether with the nitroge ey are
attached, a gbﬁ%{%ﬁfed cycl oal kyl group and %&&ﬁ%@% 2;
20 a heterocyclic group optionally substituted with one or nore halogens
and/or with one or nore of the follow ng groups: (Cl-C4) alkyl, hydroxyl,
25 (Cl-C4) al koxy, cyano, WO 2006/ 042954 PCT/ FR2005/ 002565 3 norpholi ne,

trifluoro (01 C4) aIkyI -COR4, -SO02R4, in which R4 is as defined
~ her ei nabove, &3-F EﬁENNEQ#H#ﬂQmﬁhhaP%DXRB ARe-GrodFECAS24EYiLAEY

her ei nabove, r|d|ne SCH3; 10 the niitrogen aton(s) of the
heterocyclic:%;lﬁi@ %y C3-Cg} cycloalkyl(C1 C4)alkylg roup 'n( )

- Y represents a hydrogen atom or a halogen;
- Rs represents:

5 ¢ a phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups:

(C1—Ces) alkyl,
(C1—Cg) alkoxy,
10 -NO3;,
cyano,
—CORy,
-502Ry,
-COzRs, in which Ry represents a (C;—Cs)alkyl group,
15 - (CHz} qNRsRg, in which Rs and Rg represent,
independently of each other, a hydrcgen 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 * a heterocyclic group optiocnally substituted with
one or more halogens and/or with one or more of the
following groups:
(Ci-Cq)alkyl,
hydroxyl,
25 {C1-C4) alkoxy,

cyano,



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 heterobicyclic group optionally substituted 15 with one or nore hal ogens
and/or with one or nore hydroxyl, (Cl-C4)alkyl or (Cl-C4)al koxy groups; -

m represents nasa N represents 0, 1 or 2; - represents 0, 1, 2
or 3. 20 Theﬁgb%égﬁﬁg?%%sﬁhe formula (1) may conerE%/F§%93§f§ﬁ2%55
asynmetric carbon atons. They may thus exist in the formof enantiomers or
di aster eoi soners. These enantioners and3di ast er eoi soners, and al so

m xtures thereof, including racemc mxtures, formpart 25 of the

i nvention. WD 2006/0§%$§$_PCT/FR2005/002565 4 The conpounds of formula (1)
may exist in the ™% Nfases or of acid-addition salts. Such addition

salts formpart of_t. inventign, These salts are advantageously prepared
Eia (AT R

with 5 pharmaceutl RVEE ids, but the salts of other acids

that are useful, L%b exanple, for purifying or isolating the conpounds of
the forrmula (I) aIsobern1 part of the invention. The conpounds of formula

(1) may also exi Lol | nid hafof MOl Ul i8S iy Salates g e in the

form of associationS Or co nati ons w one or nore water ‘nol ecul es or

Wi th a solsvent. Suqlp)ydy SiangnsehVval ey, al Q. tq0f:
invention. In the corl;['?)e/%wstgg iLLhe presen%' i never?'?f%, ﬁreé%r f‘f@cflé{ ow ng
definitions appkinabote,-C, ) in which t and z nay take values from1l to

phenyl,
pyridine,
~SCHj;

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;
®* a heterobicyclic group optionally substituted

15 with one or more halogens and/or with one or more
hydroxyl, (C;~C4)alkyl or (C;-Cs)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 diastereoiscmers.
These enantiomers and diasterecisomers, 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
exanpl e (Cl-C3) a carbon-based chain possibly containing from1l 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 grﬁw1% Ut?$§#rwu may be nentioned inc%@ﬁ?fﬁg%EE?UOfﬁéyl’

propyl, isopropyl, sobutyl, 25 tert-butyl, groups; WO
2006/ 042954 PCT/ FR2005/ 002565 5 a cycl oal kyl group: a cyclic al kyl group.
Exanpl es that may be mentioned include %yclopropyl, cycl obutyl,

cycl opentyl, cyclohexyl, etc. groups; - an al koxy group: an -0-al kyl group

in which the 5 alkyl roup i s as defined abave; cycl oal kyl ox roup: an
-0- cycl oal kyl groupyi n%%%&m&%@d@cﬂﬁeﬁmﬁﬁ oﬂg Ay, SRR n]éﬁ vg; -
an allyl ox oup:._ -~ 0-allyl: a_perf.luorpal kyl qar : | K qr.oup as

Gt ined b 363TRo ordas bk BT Yard AfRnien S il R

fluorine atong; s %ng}ggg%y%kL%H%wayeﬁ%qﬁgﬁonatic or non-aromatic cyclic

group, conprising oné or nore hetero atons such as nitrogen, oxygen, or

sul fur. Exanples of 15hetd %cé%ﬁctlé G QURS =dTRN %ﬁrgalggf'églqgiﬁrpcl ude
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, = pyrazol'yl,” i mdazolyl,
thiazolyl 5 i pphmaeeitica1aXazlddpt X azaldd,, rxadizdallss tdg ophenyl
pyrrolyl and furyl groups; 20 - a heterobicyclic group: a heterocyclic

group as debithed akdwe, thusedrd uyeFQl, helohehemoys! IfHoYmup Bfingv th a
phenyl group. Exanples of heterobicyclic groups
or isclating 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 ocne 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 (Ci-C3) a carbon-based chain
possibly containing from 1 te 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:




that may be nentioned include the above heterocyclic groups fused with a
phenyl nucl eus, for exanple 25 quinoxaline, quinoline, isoquinoline,

i ndol e, WD 2006/ 042954 PCT/ FR2005/ 002565 6 i soi ndol e, indoline, indazole,
benzot hi azol e, benzi m dazol e and benzoxazol e groups; - a heterocyclic
group in N-oxi.d r roup having the follow ng_fgrmul a: Oin
whi ch Het regbegghgggézﬁé%erocyclic group as define§°T25g§Pﬁ§65§éﬁugo Anong
t he conpounds that are subjects of the invention, nmention may be made of a
first group of conpounds of fornula (1)%in which: - R and R2 are as
defined herei nabove; - Y represents a hydrogen atom or a hal ogen; 15 - R3
represents: a phenyl group substituted with one or nore hal ogen atons
and/ or with Bne of ﬁﬁFgoéﬂkEHegF@PPéwﬁnﬁyqdﬂ§u@éﬁﬂ?&gngwpfﬂﬂﬂﬁﬂplqﬁ)
(Cl1-C6) al koxy,. -NO2 cyano, , -COR4, WD 2006/ 042954 PCT/ FR2005/ 002565 7

- SO2R4, - oozhﬁ:ati Ra¥hPERTRR tLEPRES dRC USS( EYSERPRRNL g 13iFd P Ut YlaHR)
gNR5R6, in nggﬁ RS R& and gre ?s %&fined her ei nabove; 5 a

het er ocyclic 5r088e85¥'0n§VF30 GBSt t GEEd WEORPS?

- an alkoxy group: an -0-alkyl group in which the
5 alkyl group is as defined above;
- a cycloalkyloxy group: an -QO-cycloalkyl group in
which the cycloalkyl group is as defined above;
- an allyloxy group: -0O-allyl;
- a perfluorocalkyl 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 hetercbicyclic groups
that may be mentioned include the above heterocyclic
groups fused with a phenyl nucleus, for example

25 quinoxaline, quinoline, isoquinoline, indole,




one or nore hal ogens and/or with one or nore of the follow ng groups:
(C1-A4)al kyl, hydroxyl, 10 (Cl-C4) al koxy, cyano, norpholine, trifluoro
(C1-04) alkyl, -COR4, 15 -S02R4, in which R4 is as defined herei nabove,
-(CH2) gNR5R6, in which R5, R6 and q are as defined hereinabove, phenyl,
pyridine, 20Q. - el itrogen aton(s) of the hete i r bei ng
optionally s%%%?ﬁﬁ@ygéa%spk a (Cl-4)al kyl group, gg9%*%P8§éﬁogggﬁks) of
the heterocyclic group being optionally in their N-oxide form WO

2006/ 042954 PCT/ FR2005/ 002565 8 a het € obi cyclic group optionally

substituted w th one or nore hal ogens and/or with one or nore hydroxyl,

(C1-4)al kyl ,or (Cl-C4)al koxy groups; - mrepresents 3;. 5 - n represents
1: - p représ&isog e AdgRlg iRe ¢ dmsErds t Ranzatdiaagidot s of the

i nvention, ntign.nay be nmade of a secqnd group of conpounds of fornula
(1) in whi chPoIgHMREegls RECHPENZORIERLTed I nabove: - Y is as defined
her ei nabove; - R3 represents. . . . .

a hétérocyclic group in N-oxide form: a group

having the following formula:

5
Het N—O~
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 - Rz represents:

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

(Ci—Cg)alkyl,

20 (C1-Cg) alkoxy,

-NOz,

cyano,

—CORy4,



a phenyl group substituted with one or nore hal ogen atons and/or wth one
or nore of the following 15 groups: (Cl-C6)al kyl, (C1-C6)alkoxy, -NC2,
cyano, 20 -COR4, -SO02R4, -CO2R4, in which R4 represents a (Cl-C4)al kyl
group, -(CH2)gNR5R6, in which R5, R6 and q are as defined hereinabove; 25

a pyridyl, p j s imdinyl, pyridazinyl, py I I,
thiazolyl . | &f%"?ze&%@g% 2006/ 042954 PCT/ FR2005] 3@2%2“85??%;# ,

i soxazol yl, oxadi azolyl, thiophenyl, pyrrolyl or furyl group, the said
groups being optionally substituted with one or nore hal ogens and/or with
one or nore of the follow ng groups: 5 (O -C4) alkyl, hydroxyl,
(C1-4) al koxy, cyano nor pholine, 10 trifluoro (ClL-C4) al kyl, -COR4,
-S02R4, in which REQRins defi ned her ei nabove, -(CH2)gNR5R6, in which R5,

R6 and q are as detined  hersipaboye, 15 Phemwl ., RYCLS) DFeyr” S,

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

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

(Ci—Cy)alkyl,

hydroxyl,

(C1-C4) alkoxy,

cyano,

morpholine,

trifluoro(C;-Cq)alkyl,

-CORg,

-8502R;, in which Ry is as defined hereinabove,

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

phenvyl,

pyridine,

~SCHs;

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

the nitrogen atom(s) of the heterocyclic group

being cptionally in their N-oxide form;




the nitrogen atonm(s) of the said groups nentioned above being optionally
substituted with a (Cl-C4)al kyl 20 group, the nitrogen aton(s) of the said
groups nentioned above being optionally in their Noxide form a
quinoxaline qui nol i ne, isoquinoline, indole, isoindole, indoline,

i ndazol e, 5 benzi m dazol e or benzox aid
groups Dbei n&é ?[%0%4%? bstituted with one or %é@ﬁ?#g@#{%@%ss
2006/ 042954 PCT/ FR2005/ 002565 10 and/or _with one or nore hydroxyl, (C-C4)
al kyl or (Cl-C4)al koxy groups; - n1repr%sents 3; - n represents 1; 5-p
represents 0. Anong the conpounds that are subj ects of the invention,
mention may be nade of a third group onpounds _of forrmula (I) in which:
- Rl and R2 are a8 6eh?ﬁ§6°ﬁé?§?ﬁ&50€§ou20OPt¥°PééﬁéééMP§§i gen atom
or a hal ogen; repr esent a phe rou ubstituted with one or
more hal ogelf Hbl‘?éleaﬁ&/ P LR ?’ﬁ‘ ‘%ﬁ?r ‘“Bttﬁb FH DM S groups: 15
(Cl-CB)aIkyI ) Cﬁo C 20 -S02R4, -CO2R4, R4
representing hyd 8fy I ¢4£ﬁ%ﬁ$$16r éﬁ&)dﬁﬂ%ggRy ﬁrﬁﬁpgh R5, R6 and q are
as defined _ m represents 3;

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 Rz are as defined hereinabove;
- Y is as defined hereinabove;
- R3 represents:
* a phenyl group substituted with one or more
halcgen atoms and/or with one or more of the following
15 groups:
(C1-C¢) alkyl,
(C1-Cs) alkoxry,
~NO2,
cyano,
20 ~CORy,
—SO2R4,
-COsR4, in which R4 represents a (C1-Cy)alkyl group,
- (CHz) NRs5Rg, in which Rs, Rgs and g are as defined
hereinabove;

25 ¢ a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,

pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,



her ei nabove; a heterocyclic group optionally substituted with 25 one or
nore hal ogens and/or with one or nore of the follow ng groups: WO

2006/ 042954 PCT/ FR2005/ 002565 11 (Cl-C4)al kyl, hydroxyl, (Cl-C4)al koxy,
cyano, 5 norpholine, trifluoro (Cl-C4) alkyl, -COR4, -SO02R4, in mhich R4

i s as defi negohep@ishaa® (CH2) gNRSR6, in which #
defined 10 herelnazov bgqhen pyridine, -SCH3; PE?ﬁe nPﬁgzggﬁgg on(s)

of the heterocyclic group 15 belng optionally substituted with a
(C1-A4)al kyl group, the nitrogen aton(s§ of the heterocyclic group being
optionally in their N oxide forn1 a heterobicyclic group optionally

substi t ut ed e or._nore ns, .and/.or. MA h one or

hydroxyl , (CZZ E%faV yllgpxeéfl Ya%%ﬁgﬁ e & ﬁﬂﬂhﬁﬁﬁQSeﬁﬂglfaéF'4
and/or - n repr S represent.,s 0,..,1 or 2. Anon

t he corrpoundggtﬁls'l?g}EL su§|ec %Q%L%ro SP %3%%(%§% %%¥1 may be nage

of a fourth 0 nds. .o | | i 0067 042954
e R b OS] Ogggggl%tee FROHNE5 b BT %a(lo)gen@ Wi W20

or more of the following groups:
5 (C1-C4)alkyl,
hydroxyl,
(C1~Cq)alkory,
cyano,
morpholine,
10 trifluoro(C;-Cyq)alkyl,
-CORy,
=-502Rq, in which Ry is as defined hereinabove,
- (CHz2) NR5Rg, in which Rs, Rs and q are as defined
hereinabove,
15 phenyl,
pyridine,
—-SCHs;
the nitrogen atom(s) of the said groups mentioned
above being opticonally substituted with a (Ci-Cy)alkyl
20 group,
the nitrogen atom(s) of the said groups mentioned
above being optionally in their N-oxide form;
®* a quinoxaline, quinoline, isoquinoline, indole,
isoindole, indoline, indazole, benzothiézole,
25 benzimidazole or benzoxazole group, the said groups

being optionally substituted with one or more halogens




12 - Rl and R2 are as defined hereinabove; - Y represents a hydrogen atom
or a halogen; - R3 represents: a phenyl group substituted with one or
nore 5 hal ogen atons and/or with one or nore of the follow ng groups:
(C1-C6) alkyl, (Cl-C6) al koxy, -NO2, 10 cyano, -COR4, -SO02R4, -CO2R4,

in which R4 Cl- 4) al kyl , - (CH2 i i.ch R5,
kg anhcq arekggeﬁﬁﬁﬂﬁ@6%5%5 heré?na%ovggoug pyr§dyl¥c%?E§§§H§nggyé%

pyrimdinyl, pyridazinyl, pyrazolyl, imdazolyl, thiazolyl, isothiazolyl,

oxazol yl , isoxazolyl, oxadiazolyl, thiopfenyl, pyrrolyl or furyl group,
the said groups being optionally 20 substituted with one or nore hal ogens
and/or with one or nore of the follow ng groups: (Cl-C4)al kyl, hydroxyl,

(Cl- C4) al ko@pd/ o5 wdykdn @nensip Msitien &y R Y006/ 2 895al Bl #R2005/ 002565
13 triquoro%Cl-CA al kyl, -COR4, -SO02R4, in which R4 is as defined
her ei nabove, (17 LIENRE RBFOYRS vhi ch R5, R6 and q are as defined

- 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:

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

15 (C1—Cg)alkyl,

(C1-Cg)alkoxy,

—-NO3,

cyano,

—-CORg,

20 -S0zRy4,

-COzRs4, R4 representing a (Ci1-Cy)alkyl group,

- (CH;z) gNRsR¢, in which Rs, Rg¢ and g are as defined
hereinabove;

e a heterocyclic group optionally substituted with

25 one or more halogens and/or with one or more of the

following groups:



5 herei nabove, phenyl, pyridine, -SCH3; the nitrogen aton(s) of the said
groups nentioned 10 above being optionally substituted with a (ClL-4)al kyl
group, the nitrogen aton(s) of the said groups nentioned above being
optionally in their Noxide form a quinoxaline, quinoline, isoquinoline,

i ndole, 15 [soi le...ndol i ne, indazole, benzot hi I i.x.dazol e or
benzoxazol e b@oagﬁ%{ﬁézggid abovenenti oned groups gé&‘§R88p$2ﬁ3gF§g
substituted with one or nore hal ogens and/or with one or nore hydroxyl,
(Cl-C4)al kyl or (Cl-cC4)al koxy groups; 281- mrepresents 2 or 4; and/or - n
represents 0, 1 or 2; and/or - p represents O, 1 or 2. Anong the conpounds
that are subjects of the invention, nention my be nmade of a fifth group
of 25 conpounds oftCioFmalkyd) in which: - Rl and R2 are as defined

her ei nabove; WD 2006/ 042954 PCT/ FR2005/ 002565 14 - Y represents a hydrogen
atom or a hal ogen?YdXoE¥lpepresents: a phenyl group substituted with one
or nore hal ogen %kogg and/or with one or nore of the following 5 groups:
(C1-C5) alkyl, (Cr? 3) ., -NO2, cyano,

cyano,
5 morpholine,
trifluocro(C;-C4)alkyl,
-CORg,
~80;Ry, in which R4 1is as defined hereinabove,
- (CHz) gNRsRg, in which Rs, R and q are as defined
10 hereinabove,
rhenyl,
pyridine,
~SCHs;
the nitrogen atom(s) of the heterocyclic group
15 being optiocnally substituted with a (C;-Cy)alkyl group,
the nitrogen atom(s) of the heterocyclic group
being optionally in their N-oxide form;
e a hetercbicyclic group opticnally substituted
with one or more halogens and/or with one or more
20 hydroxyl, (Ci;-Cg)alkyl or (Ci;-Cy)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 grcup of

compounds of formula (I) in which:



10 -COR4, -SO02R4, -CO2R4, in which R4 represents a (Cl-C4)al kyl group,
-(CH2) 9NR5R6r in which R5, R6 and q are as defined hereinabove; 15 a
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, pyrazolyl, imdazolyl,

t hi azol yl, isothiazolyl oxazol yl, isoxazolyl, oxadiazolyl, thiophenyl,

pyrrol yl ur, he sai d abovenentioned gr i naIIy
substituted \X{q t‘?/dcﬂgoo&%ﬁ# e hal ogens and/or 20 wt ﬁ%?ﬁﬁoggpg%
foll owi ng groups: (Cl-C4)alkyl, hydroxyl, (Cl-C4)al koxy, cyano, 25

mor phol i ne, trifluoro(Cl-C4)al kyl, WO 2606/ 042954 PCT/ FR2005/ 002565 15
-COR4, -SO02R4, in which R4 is as deflned her ei nabove, -(CH2)gNRSR6, in
which R5, R6 and q are as defined hereinabove, 5 phenyl, pyridine,

-SCH3; the ni tRroged 5@0%%%)a%fd?ﬁén%@|Heé?bﬂﬁgoﬁ%nt|oned above bei ng
optional Iy substituted with a (ClL- Cﬁ%gl 10 group, the nitrogen aton(s) -
of the said gr JufSHRRHSYrie ad%/f"bﬁli GhdtdyP9§Pt heir N-oxi de form

a qui noxal i ne, _gqui nol i ne |squ|noI|ne i ndol e, isoindole, indoline,

i ndazol e, beﬁiéﬁ hFSPERESht

e a phenyl group substituted with one or more
5 halogen atoms and/or with one or more of the following
groups:
(C1-Ce)alkyl,
(C1—C¢) alkoxny,
—-NQCz,
10 cyano,
~CORy,
-S02R,,
-COzR4, in which Ry represents a (C1-Cy)alkyl group,
- (CHz) NRsRg, in which Rs, Re¢ and g are as defined
15 hereinabove;
¢ a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, pyrrolyl
or furyl group, the said groups being cpticnally
20 substituted with one or more halogens and/or with one
or more of the following groups:
(C1-Cq)alkyl,
hydroxyl,
(C1—-Cq)alkoxy,
25 cyano,

morpholine,



15 benzi m dazol e or benzoxazol e group, the said abovenentioned groups
being optionally substituted with one or nore hal ogens and/or with one or
nore hydroxyl, (Cl-C4)alkyl or (Cl-C4)al koxy groups; - mrepresents 2 or
4; and/or 20 - n represents O, 1 or 2; and/or - p represents 0. Conpounds

of formula ( j the invention are those. i IeSegl N
position 2 otwot Wﬁ%éﬁnd R2 is in position 5 o?’%&?’%ﬁ@%ﬁ%g
Compounds of fornula (1) according to the invention are those in which Rl
is in position 2 of the WD 2006/ 042954 PET/ FR2005/ 002565 16 phenyl, R1
especially representing a (Cl-C4)al koxy group, and R2 is in position 5 of
t he phenyl, R2 especialhy representing a (Cl-C4)al koxy, (Cl-C4)alkyl or
(C3- C10) cycl oal kyltXdriduPr o Carbmk? + el conpounds of fornula (1) of the
g%rjeci ally be nentioned are the follow ng conpounds:

i nvention that may_
1- (1, 5-di nethyl -1 H &4zol e- 3- carbonyl ) pi peri di ne-3- carboxylic acid

[ 4- (5-cycl ohexyl - 2 10, met hoxyphenyl ) t.hi azol ; 2-.yl 1 e.(cqﬂppund 114),
1- (1-methyl - | Him (‘i'}l)fléf’e-lzq C%I?;b%?ny%‘g &%pgafsl (ﬂeﬁfel}{'ﬁc’]-cazzﬂaes:oeolxnya[ 1C Hcid

[ 4- (5-cycl ohexyl - 2- nﬁ% henyl )t bi.azal - I ' e 112)
1-(pyrinidine-4-ca#é%%§? ﬁ%%ér?éi%gmggcg?boi%ﬁ%gﬁgg?H&g%%P

[ 4- (5- cyclphepepleiZramRiRoxyphenyl) t hi azol - 2-yl Jam de (conpound 107),
1- (pyrazi ne-2-carbonyl ) pi peri di ne- 3-carboxylic acid

[ 4- (5-cycl ohexyl - 2hetrRaxyphenyl ) t hi azol -2-yl ] am de (conpound 98),

pyridine,
~SCHj3;
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 opticnally in their N-oxide form;
® a gquinoxaline, quinoline, isoquiholine, indole,
15 1isoindole, indoline, indazcle, benzothiazcle,
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 (Ci-Cy)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:

- Ry and R; are as defined hereinabove;



20 1-(1-oxypyridine-2-carbonyl)pi peridi ne-3-carboxylic acid

[ 4- (5-cycl opentyl - 2- met hoxyphenyl ) thiazol-2- yl]am de (conpound 118),

1- (2- hydr oxypyri di ne- 3- 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 A= 65 17
1-(1-oxypyriEﬁﬁgpg%%géégﬁﬁf)piperidine-3-carboxy|icpcgéFazoos/oozsss

[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol -2- yl]am de (conpound 115),
1- (5-chi oro-I - net hyl - | H pyrazol e-4 5 catfonyl ) pi peri di ne- 3- carboxylic acid
[ 4- (5-cycl ohexyl - 2-net hoxyphenyl )t hi azol - 2-yl ]am de (conpound 27),
1- (furan-2-carbonyl) pi peri di ne-3-carboxylic acid [4-
(5- cycl ohexyl™ 2- FEPEGRFSEN PIZeaan AGAM £F de N IQFRIbYUnd 28), 10
1- (pyrazi ne- 2- arboagl%gi eridi ne-4-carboxylic acid
[ 4- (5- cycl ohéxyF- 2SHEE Qgﬁhenyl )thiazol -2-yl]am de (conpound 120),
1- (pyrazi ne- 2-caronyl ) pi peri di ne-2-car boxyli.c acid
L (5 el anexyl - 3 RuPRERYEnaAoI . RPEISEoREsH] 2hEle onts o BRgsund 109).
1-(2-pyridin l.acetyl )ni perd dine-.3-c 0 [ [ :
[4-(5-cyc|oh£%§¥¥§5h3¥ﬁ%§§Eﬁ%ﬁgF?ﬁﬁﬁﬁk3ﬁ§§?§{fgﬁgﬁégfﬁﬁﬁ%ﬁﬁﬂﬁ% %iﬁ?
1-(1-oxyp5rig&%%pgﬁcarbonyl)piperidine-3-carboxy|ic 20 acid
[ 4- (5- cycl ohexyl -2- met hoxyphenyl ) thiazol-2- yl]am de (conpound 102),
(S)-1-(1-oxypyri dijag=2zcaaibeny! ) pi peri di ne-3- carboxylic acid
[ 4- (5-cycl ohexyl - 2- net hoxyphenyl )t hi azol - 2-yl ]am de (conmpound 124), WD
2006/ 042954 PCT/ FR2905{ )06y ,

_N02l

cyanoc,

10 —CORy4,

-S5O3Ry,

-CO2Rs, 1n which Ry represents a (Ci1-Cy)alkyl group,

- {CHz) NRsRg, in which Rs, Rs and q are as defined

hereinabove;

15 ® a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, thiazolyl, isothiazolyl,
oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl, pyrrolyl
or furyl group, the said abovementioned groups being
optionally substituted with one or more halogens and/or

20 with one or more of the following groups:

(C1—Cq)alkyl,
hydroxyl,
(C1—C4)alkoxy,
cyano,

25 morpholine,

triflucro{C;-Cs)alkyl,



18 1-(pyrazi ne-2-carbonyl)pi peridi ne-3-carboxylic acid

[ 4- (5-cycl ohexyl - 2- met hoxyphenyl ) t hi azol -2-yl ]am de (conpound 97),
(S)-1-(pyrazi ne-2-carbonyl) pi peridi ne-3-carboxylic 5 acid

[ 4- (5- cycl ohexyl - 2- met hoxyphenyl ) t hi azol -2- yl]am de (conpound 108),

1- (1- oxypyridi.ne-2-car y! ) pi peri di ne- 3-car boxylic '

[ 4- (5-but y! - ?-%é@ﬁé@ﬁ%& )t hi azol - 2-yl ] ani de (coﬁﬁ%h’gzﬂ‘?{?"fé“’

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

[ 4- (5-cycl opentyl - 2- net hoxyphenyl ) t hi azdP-2-yl ] am de (conpound 100),

(R) - 1- (pyrazi ne- 2- car bonyl ) 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¢€&sbonyl ) pyrrol i di ne- 3-carboxylic acid

[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol -2-_yl]an de (conpound 105),

(R) - 1- (1- oxypyri dr§821§4rcaﬂrrgd$m¥<3 Vi 3151 @ish&efinas hgnso AR Saci d

[ 4- (5-cycl ohexyl - 2- phenyl )t hiazgl - 2-yl i de (conpo 239). A
subj ect of the inVéﬁgggg&§§5aI§% ﬁﬁbFﬁc és%R%6$3g?%ﬁﬁ%1ﬁ§PE#§g ounds of
formul a (I)'hE? the Lext her ei nbel ow, the term"protecting 25 group Pg"
means a group Fat'“FaKes it possible firstly to protect a reactive
function guch as %hgﬁgﬁoxyl or an WO 2006/ 042954 PCT/ FR2005/ 002565 19
amine during a syhnthesi$s, and secondly to regenerate the intact reactive
function at the epdrehihRe synthesis. Exanples of protecting groups and of
protection and deprotection nethods are given in

-SCHj;
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 opticnally in their N-oxide form;

¢ a quinocxaline, quinoline, isoquinoline, indole,
isoindole, indcline, indazole, benzothiazole,

15 benzimidazole or benzoxazole group, the said
abovementioned groups being optiocnally substituted with
one or more halogens and/or with one or more hydroxyl,
(C1-C4)alkyl or {(Ci-C4)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) accecrding 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




5 "Protective G oups in Organic Synthesis", Geene et al., 2nd Edition
(John Wley & Sons, Inc., New York). 1In the text hereinbelow, the term

"l eaving group X' nmeans a group that can be readily cleaved from a

nol ecul e by breaking a heterolytic bond, with loss of 10 an electron pair.

Subst Pt ut | on 0, GRUR/BRZSBE campl o Such | cavi ng GPSARERARES 08588, anp ¢,

hal ogens or an activated hydroxyl group such as a nesyl, tolsyl, triflate,
acetyl, etc. Exanples of 15 |leaving grodfs and of references for preparing
themare given in "Advances in Oganic Chem stry", J. March, 3rd Edition,
VVIey I nterscience, pp. 310-316. In the text hereinbelow, the term

'precur sor @PeRylan%ﬁo?sﬂéﬁlﬁ%éﬁsrap§95§ﬂﬁﬁﬂénﬁ KC1-GNA O 2 that 20
may be converted into RL and/or R2 yvia one or. npre chem cal reacti ons known

to those ski PFE@4PirnaPfleRartS 1BrPREIEABNOP RE FBFr BBERYIRLRand/ or R2. In
the text h bel, t |
funct i onal e&%’ﬁ*%&?&%ﬁfzﬁ&é?ﬁ? TR R 35 Al BT RE T ofc SR Y LaR ac d

chl ori de, 1€ hydrl de, or WD 2006/ 042954
PCT/ FR2005/ 03‘%6@”’?53 al ter tl@\]/: %the acid appropriately activated, for

I sth b t | I
ﬁéig}f’l 3o\rMophosSR§1?e“ ?%%g)ng RO RS TR AR PGS RO UHIM

0-benzotri azghvlnyh o, 'Nh'é!b Hayt %tsﬁa-;@itah)ﬂ WiHRNIMEALS e fdeorephosphat e

(HBTU) or O benzotriazol - N -tetramet hyl uroni um
tetrafl uorob(fbauesw(ﬁEBTldbmpo\Aha@ one or nore substituents R 1 and/or R 2
represent a group containing an am ne or hydroxyl function, these
functi ons nay be(lpbedimdthyelyH-pyrazole-3-carbonyl)piperidine-3-
carboxylic acid [4- (5~-cyclohexyl-2-
10 methoxyphenyl)thiazol-2-yl]amide (compound 114),
¢ 1-(l-methyl-lH-imidazole-2-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl~-2-
methoxyphenyl)thiazol-2-yl]amide (compound 112),
- (pyrimidine-4-carbonyl)piperidine-3~carboxylic acid
15 [4-{5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide
(compound 107),
o l-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid
[4-(5-cyclohexyl-2-ethoxyphenyl)thiazcl-2-yl]amide
(compound 98),
20 o 1-(l-oxypyridine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclopentyl-2-methoxyphenyl)thiazol-2-
yl]lamide (compcund 118),
¢ 1-(2-hydroxypyridine-3-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-

25 methoxyphenyl)thiazol~2-yl]amide (compound 101),



10 protected: an am ne function may be protected with an al kanoyl, benzyl,
tert-but oxycarbonyl (Boc), benzyloxycarbonyl or 9-fluorenyl net hoxycarbonyl
(Frmoc) group, for exanple; a hydroxyl function may be protected in ether
or ester form for exanple. 15 The conpounds of the invention may be
prepared accgydi vard ous net hods described hergj |_Qw. f

addr essi ng t%s%&ﬁgﬂ he nethods for prepari n&&ﬂm\“ﬁﬁ% e

derivatives of formula 20 (I1) that are used for the preparation of the

conpounds of forrmula (1) of the inventidn are described below. In the text
her ei nbel ow. - THE = tetrahydrofuran, - BOP =
benzotri azol -1 -yl oxytris(di met hyl am no)- 25 phosphoni um

hexaf | uor oph8sphadtsCxypPEmiding -g-cazpron) Bilbgirdsises 3 We oo/ 1042954

PCT/ FR2005/ 002565 =21 _ - = dinetqylfornanide, - TMB =

t et r anet hyl sPCte, 4~ DG Lohdixdrymediramieiy 1) tiad et thl or omet hane,
5 - TBTU = 2-(;1H-he zqtriazol-ﬂg§%£-1,1,3,3- t et ramet hyl ur oni um
tetrafluorobgﬂ FEL%Fhe SOER )¢ derivatives of formila (1) may be

R B s e b
A e e

2-methoxyphenyl) thiazol-2-yl]lamide (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 l-{pyrazine-2-carbonyl)piperidine-2-carboxylic acid
[4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]amide

15 (compound 109),
¢ 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},
¢ (S)-1-(l-oxypyridine-2~carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-

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



A

+

0O=CH2M z NHZNNHzZ RR N R=Rz FrZz 1 pl) (Il) (with Y =H) (with
Y = F) 15 The substituents R 1 and R 2 have the values indicated above,
i R 1 and R 2 represent, respectively, RL and R2 as defined for the
conmpound of 20 general forrmula (I) or precursor groups of Rl1 and R2; Hal
represents a_hal gge t preferably brom ne, chlaqri r..iodine. WO
2006/ 042054 PeTPARBIOBZRPA65 22 As i ndicated in t%&"’ﬁ'&%@"é&ﬁé’%&ﬁ% he
conmpounds of the type (Il1) with Y =H R 1 and R2 having the val ues

i ndi cat ed above, may be converted intoldonpounds of the type (I1) with Y
Fand R1 and 5 R 2 having the val ues indicated above by reaction with a
fluorinating agent, for instance SelectfluorTMin a solvent such as DVF or
DCM at a teﬁpgréPMr‘féZFaﬁg?ngarbpﬁml(bBlPGIBG‘@PeT@eQ%b@Wét%%Wf fornul a
1 may be prepared 10 _via processes known to those skilled in the art. For
exanpl e, t he Irdro WELOREX Ve Be theiphed XA 4 e 0 lact 30N 3811945 oni ne,
cupric broniqe or é(]B]he‘@eltrimethylarrm)niumtribrom’de (PTT) on an

acet ophenone ‘\G8FPPRA/ & 3f formula 2: 15 R11 R 2

® (S)-1l-({pyrazine-2-carbonyl)piperidine-3~carboxylic

@ I

5 acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]lamide (compound 108),
e 1-(l-oxypyridine-2-carbonyl)piperidine-3~carboxylic
acid [4-(5-butyl-2-methoxyphenyl)thiazol-2-yllamide
(compound 117),

10 e 1-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid
[4- (5-cyclopentyl-2-methoxyphenyl)thiazol-2-yl]amide
(compound 100Q),
¢ (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-
yllamide (compound 105),
¢ (R)-1-(l-oxypyridine-2-carbonyl)pyrrolidine-3-

20 carboxylic acid [4-(5-cyclchexyl-2-
methoxyphenyl)thiazol-2-yl]lamide (compound 239).

A subject of the invention is also a process
for preparing the compounds cof 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



CH3/+ 2 in which R1 and R 2 have the val ues indicated above, in an
organi ¢ solvent such as ethyl acetate, a chlorinated 20 solvent or a

m xture thereof, or alternatively an alcohol. WO 2006/ 042954

PCT/ FR2005/ 002565 23 Wen the acetophenone derivative of formula 2 1is not

connerciallyweyghgc lfungsla MY be prepared via Varb&§7ﬁg?b§§25£236?hat -

Friedel -Crafts re I'on on benzene substituted with

reacted with acetyl chloride or acetic_anhydride, in the presence of a
Lew s acid such as A1C13 or Ti Cl4, forl xanpl e; - the action of acetyl
chloride in the presence of palladiumon benzene substituted with R 1 and
R 2 after 10 _deprotonation of the .benzene, for exanple via the action of

but yl Ii t hi umP™ ) GWEd Ty Sadditilsit 16y At 5% Y& ort ShaMdEse i odi de.
Thi s procedy%% ngﬁﬁ%%tz%%%%ﬁggepgﬁgar%I@pfﬁp%ﬁgppﬁgfgﬁigﬁggvatlve of

e .
formula 2 in vhi per f1uoroa a Fries

s ' i vat f la 3: O
Cro. 0110 6 35 BB TERETa o, PR, SR e 1T

hydroxyacet ophehene ider iayal idee rft Bl dretnodd 236/44204n
PCT/ FR2005/ 002565 24 HO r
5 M“Protective Groups 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. Exaﬁples of
15 leaving 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 Rs.
In the text hereinbelow, the term “group 2~
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




O4 Il CH3 CR 2 The hydroxyl function corresponds to a group R 1 that
can be converted in a subsequent step into a 5 group -O Wsuch as
(C1-C8) al koxy, trifluoromethoxy, trifluoroethoxy, allyloxy,

(C3-C10) cycl oal kyl net hoxy or (C3-Cl10) cycl oal kyl oxy. The conversion of R 1

into RL may ei ther on the am nothi azo r.ayl L) or on
a 10 conpoung% %%ngbgﬁgs . The benzene derivativgnggﬁégpgnga h R1
and R 2 are conmercially avallable or are prepared via nethods known to
those skilled in the art. For exanple, €8 prepare a conpound in which RL
15 is a group -O-Was defined above, the process is perfornmed in the
following manner: CHOW / R21 / + W1 R2\ \ base 5 6 WO 2006/ 042954
PCT/ FR2005/ 08356511285 VA 1ya [thise AEdSe %ﬁ%ﬁ%ﬁ@%f%@@‘?@@ dif¥sti t ut ed

accordi ng to t he follqmnn schene: RZ 1) iPr2MgBr or BuLi R 1 2)
CUCN Li O R S¥agplgzwith Penggld ﬁé?%ﬂcﬂ1ar case in which R2 represents

yloxytris (dimethylamino)phosphonium hexafluorophosphate
(BOP), O-benzotriazol-l-yl-N,N,N’,N’-tetramethyluronium
5 hexafluorophosphate (HBTU) or O-benzotriazol-1-yl-
N,N,N’ ,N’-tetramethyluronium tetrafluoroborate (TBTU).
When one or more substituents R’; and/or R’
represent a group ccontaining 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 (Fmocc)
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 (IT) 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-l-yloxytris(dimethylamino) -
25 phosphonium hexafluorophcsphate,

- CDI = 1,1 ~carbonyldiimidazole,



a (Cl-C4)perfluoroal kyl, the process may al so be perforned according to
the follow ng reaction schene: R2 Cul, RRCO2ZK R~ R~ DM/ toluene 7 8
10 Exanpl es of preparation of am nothiazole derivatives of formula (I1)
are given as illustrations hereinbelow 15 The conpounds of fornmula (I) of

the inventio repared according to the gen | ow.
2006/ 042954 B&Wé&@%@s% 26 Scheme 1 Y Y ?’Eq'/ %55??20@55&%

(10 (lii) (V) 0 Y Z-1K(CH2)1P1 / NO Pg N N (cH ranz H-~" (1) (CH, M NH
R, (V) According to Schene 1, a conpou of formula 5 (I1) in whichY,

R 1 and R 2 are as defined hereinabove I's coupled with a conpound of

formul a (III) |n which Z, P m and n are as defined herei nabove, via an
MF = dimethylformamide,

- TMS = tetramethylsilane,
- DMSO = dimethyl sulfoxide,
- DCM = dichloromethane,
5 - TBTU = 2-(lH-benzotriazol-1-y1)-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 WC 99/15525.

In general, when Y = H, thiourea is reacted

with a halo ketone of formula 1 according to the

following reaction scheme:

S s Fe S

/‘u + Q=C e HzN—<\ l — HzN—<\N I

\ . N —

YA 4 - )
R,

1 i {n

(with ¥ = H) (with ¥ =F)
15

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

20 general formula {(I) or precurscr groups of Ry and Rp;
Hal represents a halogen atom, preferably bromine,

chlorine or ilodine.




acylation or a coupling of peptide type, in the presence of a base such as
K2CQ3, triethylam ne, caesium 10 carbonate or a coupling reagent, for

i nstance BOP, TBTU or CDI, in a solvent chosen from THF, acetonitrile and
DVF especially, at tenperatures of between O0C and 150C. The conpound of

formula (1V) 'iggﬁi s deprotected to give %l,%gh %%%rve of
formula 15 (\‘)ﬁdﬂl%%r?%@ conpound of forrmula (1V), Y, B T 9359@0 and R 2
are as defined herei nabove. The conpound _of forrmula (V) in which Y, m n,
R 1 and R2 are as defined hereinabove4? then reacted with an acid or an

acid derivative of fornmula (VI) in which R3, Z and p are as 20 defined
her ei nabove, in the presence of ase such _as WO 2006/ 042954

PCT/ FR2005/ 002565 27 W‘arﬁf}‘r’e a&ovc?aesﬁl'tﬁﬁecar ate or a
coupling rea ent r e BTU ,a solv n chosen from
THF, acetoni t 5‘({% Iﬂ&lﬁsci"?p é‘ 51 IS;I r¥per 'u d 8 gtr’?’veen 0C and
150C. 5 “he”hSQﬂh%&Q%ﬁy%%ﬁdg ‘HHEQ&%%%J'Q W& & X

avai |l abl e, they e prepare u5|ng prdcesgés descri e |n t he

Jova 5o ' gades E%E{%l S]OCU Otéﬂ'q:\j/’\%'Jtt 41102 |;}011§ﬁ@p-0rﬁ anl @19 pihe

1974, 39, 893 an ment e conpounds. of type (1)
may al so ke Rp]rgeﬁéf&ﬁgaﬁﬁerdb;ﬂGeEOJﬁ@fﬂ)@%ea st%f b?ch}%g%tgonl)ulth a

deprotection of the P m(Vl) Z1 142). vy
(cHz)~ N\ /(@H)opRaating 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
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:

InNS

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

alcohol.




(cH, 1d~ G 3) Hor OH (M) O(VIIl) with Z=-OH Y (VIIl) + R2 HZ R
(') 15 According to Schene 2, a conmpound of formula (VII) in which R
represents a (Cl-C4)al kyl group and Pg represents a protecting group as
defi ned herei nabove is WD 2006/ 042954 PCT/ FR2005/ 002565 28 deprotected and

t hen condenSﬁg Wbb%g%4ﬁﬁgﬂﬁund of formula (VI) in #%§29E§§E§;0%§§6% are as
I t )

defined herelinabove, e presence of a base suc

triethylam ne or caesium carbonate or a _coupling 5 reagent, for instance
BOP, TBTU or CDI, in a solvent chosen fom THF, acetonitrile and DVF
especially, at tenperatures of between 0OC and 150C. An acid derivative of
formula (VIIl) is obtained after saponificatjon or acid hydrolysis, The

conpound of 10 for mul a"®@n Bhe RGFHEReReremder Wt iyend fodmtia

her ei nabove i,s thgn condensed.-wth a cgggpun of formula (l11) as defined
above, in thé&®pP&leFEBNEE C43 s & VaIdR S a¥% HEHRARIRSE Oh2 caesi um
carbonate o . pli reagent, for instance BOP, TBTU or CDI, 15 in a
sol vent chosgﬁﬁﬁgﬁ%l#ﬁggog%étonitriIe and DMF especially, at tenperatures

of betueen 0C andriad -cba A AAJNSCUP YRR SR Rdd wi
conpounds of formula (VIl) and the eprotecte é%rlvatlves thereof are
commer ci alsl yrs 202 gy art 21521071 Teye 16 &M GPAF R CadiSt PO EREoPL@EESEES
acetic anhydride, in the presence of a Lewis acid such
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; = (Ci1~Cy)perflucoroalkyl;
15 - a Fries rearrangement starting with an acetoxybenzene

derivative of formula 3:

CH,-C-O

o

R',

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

hydrexyacetophenone derivative of formula 4:




described in docunment WD 92/15585. In the two general Schenmes 1 and 2
descri bed above, conpound (VI) is commercially available or may be
obt ai ned by honvol ogati on of the conmmercial 25 carboxylic acid according to
standard net hods, such as reactions of Arndt-Eistert type (Tet. Lett.,
1979, 29, 0 CT/ FR2005/ 002565 29 2667 ., i ni c
Chem stry", J. %@@%ﬁ%&%@gﬁ Edition, WIley Interscieﬁ€§?£%%$%%£8@?%&%$),
according to the following schene: HOR3 1) SoCl2 ~ HOHO ~Ra pR3 0 2)
CH2N2 O repeated p-1 times 0 3) H2O, AgZ& (VI )p=0,Z=OH (VI)Z=OH 5 In the
exanples that follow, when conmpound (VI) with p =0 and Z = -0OH is not
commercially available, it is prepared _according to the process described
inJ. Med. Chem 1977, 20, 1312. 10 | Q general synthetic Schenmes 1 and
2, the starting conpounds and t@ 2, when their node of

preparation is not described, are cd@dmereially afail abl e or described in
the literature, or alternativel. Ay bel prepared according to nethods 15
described therein or known to t €skilped in.the art. According to
another of its aspects, a subject of theZ nvention is also the conpounds
of formula (V') below WD 2006/ 042954 PCT/ FR2005/ 002565 30

The hydroxyl function corresponds to a group

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

5 group -0-W such as (C;-Cg)alkoxy, triflucromethoxy,
trifluoroethoxy, allyloxy, (C3-Cip)cycleoalkylmethoxy or
(C3—Cio)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 1is a group -0-W as defined above, the process is

performed in the following manner:

OH o-w

W-{

+  ——— R!Z
base

n
[




YO(CH2). RRH(CHs)-N- A R1 (V) inwich R1and R 2 represent
precursors of Rl and R2 as defined herei nabove, Y, mand n are as defined
5 herei nabove and A represents a hydrogen atomor a group Pg as defined
for the conpounds of formulae (1V) and M These conpounds are useful as

i nternedi ate t hesis of the compounds o |

Exanpl es of ?gh%gﬁﬁggﬁgg%@brnula (V') are given in E?kzﬁggpﬁsgéﬁgﬁ%gThe
exanpl es that follow describe the preparation of conpounds of forrmula (I)
in accordance wth the invention. Thes§5exarrpl es are not limting and 15

serve nerely to illustrate the invention. The nunbers of the illustrated
conpounds refer to those given in Table I1l, which illustrates the

chemical structures afd DeRrENEa A e iM% S%f L Sulfer of conpounds

according to tEP i.nv%ntion.o .200@/0 953KF / FER2005/002565 31 The
nunbers of tRECSFEFEFEE §5EFF e Y% ifiso BEFOAINETCI 1) refer to
those given in Table |I. In the preparations and exanples that follow 5 -
RT = roomtenperature, - DCM = dichl oronmet hane, - DI PEA =
di i sopropyl et hyl am ne,
i R,
1) iPr,MgBr or BuLi
R/ ~ R
2) CuCN/LiCI
7 3) Rl
5
In the particular case in which R; represents
a (Ci-C4y)perfluorcalkyl, the process may also be
performed according to the following reaction scheme:
| R
Cul, R,CO,K
R'; = R’
DMF/toluene
z 8
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.




- THE = tetrahydrofuran, - BOP = benzotriazol-1-yl oxytris(di methyl am no) -
10 phosphoni um hexaf |l uor ophosphate, - DWMF = dinet hyl formam de, - Boc =
tert-butyl oxycarbonyl, - TFA = trifluoroacetic acid, - TBTU =

2- (1H benzotriazol -1-yl)-1,1,3,3- 15 tetranethyluroniun1tetraf|uoroborate

- HOBT = hydgqx tri oIe - BSA = bis(trinethy t
Et CAc = ethyﬁgaég?§?§429g = acetyl chloride, LEE&%bﬁaﬁgégﬁkgﬁa poi nt
(in degrees Cel sius) as neasured on a Buchi B545 nachlne with a
tenperature gradient of 1C per ninute, 26 M+ = nass spectrum The
conmpounds are anal ysed by HPLC UV-MsS coupling (liquid chromatography- W
detection 25 - nass spectronetry). The nmachine used, sold by Agilent, is
conposed of an HP1100 chronat ograph 2E£hemaslo42954 PCT/ FR2005/ 002565 32
equi pped with an Agfdent diode grray detector andian MSD Quad quadri pol ar
mass spectroneter., Thie anal ytichl conditions are E"Jbll ws: Col um:
symmetry C18 ( . IN"nTiH, 3 5 evfzl uent A; T at pH 3. 15
El uent B: CH3 00596TFA bt‘“Trhe %B 0 Qﬂrﬂp 10 90 15 90
16 0 Pg R, Pg

) (i o

Q
r’k‘mmua
v
- Pg /l\ ¢ c“l,m {n
R (CH:L:"

1

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;CO3, 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 is then reacted with an acid or an acid
derivative of formula (VI) in which Rs, Z and p are as

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



20 0 Colum tenperature: 30C 15 Flow rate: 0.4 nL/mn Detection: %= 210
nm - rt - retention tinme, - NVR = nucl ear magnetic resonance perforned
with a Bruker Avance 200 spectroneter (200 MHz). The solvent 20 used is
deut erated DVSO and the chemical shifts are expressed relative to TM5. The
abbrevi ati ong.u [Cnaca S = Singlet, - d = doubl - = | ed
doubl et 25‘%SD ?%QG?P?EHS#, - m=nultiplet, WO 200%&34;3%%05/%%&%6%

PCT/ FR2005/ 002565 33 - bs = broad singlet, - the optical purity is
measured by HPLC on a Chiral pak AD col #fn (250 nm x 4.6) eluted with an
80/ 20 C02/ MeOH m xture at 30Cwith a flowrate of 3 nL/mn at 5 P = 20
MPa. The congqgﬂds areigggected at 220 nm - (XD = optical rotation. The
optical rotatrofy drie-etdbti @it Pori@ R aEe 21128 MOl BRY net er

for the sodiumD Lin &X.: ?89 nn%p t he concentratigns are_expressed in

10 ng/ n, anae?ﬁséﬁéagﬁ Bt 5Fe "Pakert B0 %4t SHomfefp&odtiire. 1.

2 e s s e At T i 2 e geRec iRy, e o O

1'(2'FVdrOthémEE%ggﬁ%EQeg¥lL%EQ%@R”%“%Q %dpgs%p%:dihydroxyacetophenone
0

suspended 20 1| acetone are placed’ina 500 nL round-
5 When the compounds of formula (III) are not

commercially available, they may be prepared using the
processes described in the literature, for example in
the publication H. Rapopert, 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

o)
0 2) 0
N
RO {CH,},., (v1} z {CH,),y
_ - _ (CHy)
(cHa lM‘.\GI-" 3)H* or OH- (CH); N\n/ s
(o]
(v (VIll) with Z=-OH

Y
@9@\ o
H2
v 4 R,
R’

{1}
15

According to Scheme 2, a compound of formula
(VII) in which R represents a {C1-C4)alkyl group and Pg

represents a protecting group as defined hereinabove is



bottoned flask and 9.14 g of anhydrous K2CO3 are added, followed by
addition of 12.4 g of propyl iodide. The reaction nediumis refluxed for
30 hours. After cooling to roomtenperature, the mediumis filtered
through 25 Celite(r) and then concentrated. The brown oil obtained is

taken up in i , washed with water, wt

PCT/ FR2005/_05§’?§§”°#&J4L2’%01 sol ution and then mtﬁcﬁgﬁggé%@%%s
solution. The organic phase is evaporated to give a black paste. The
paste is taken up in chloroformand fil #&red. The nediumis concentrated

to give 11.4 g of a black solid. 5 This solid is taken up in absolute
ethanol. The solution is placed in a freezer for 10 mnutes, and a solid

preci pi t at es BRFITLEESD éeFeP andensesh Wite @ 15amReRE i concent r at ed,
taken up in ethanql, led in the freezer, and_then filtered again. This
oper ati on 10%i°§m|”g|5‘ea1§’g 41 Hhgs %3gi 2ea§5j3§ gr&t atshgeg%&?@t ed conpound
in the form qf : er. B) 1-(2-Methoxy-5-propa henyl ).et ne To a

sol ution of %gr%l(%%\ggoﬁ’ee’aﬁ)éjvéthieolqr(?sleﬁl el?%&%ﬂéyegfs% B tek%g ded 49.8 g

of K2CG3, fOltlr‘?.g%?l r\éinzi?l%diotri %e%fgé@.z.cﬁﬁrggn%ftengyﬂ cpofquﬁ'I The reaction

mediumis heate ours at r cooling to roor% t enper at ur e,

the nmedi um i sehigeh®r eddrhugh ndeelede ( meTudidted | R ethalsapghwashed with
2 M HC1 20 solution. The agueous phase is extracted twice with ether. The

conbi ned or gahicgePhIsem IHF WaTReGnaititl 1<didnd eMrodspadiydrngxi da: sol ution
and then washed twice wth water and with saturated NaCl solution. The
or gani ¢ phaseempediatadesverf MySéeand ‘themdeamocat eoh taxi2b gi ve 35.55 g of
a brown oil. The oil is distilled under WO 2006/ 042954 PCT/ FR2005/ 002565
derivative of formula (VIII) is obtained after
saponification or acid hydrolysis. The compound of
10 formula (VIII) in which R3, 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 KyCO3, triethylamine or caesium carbonate
or a coupling reagent, for instance BOP, TBTU or CDI,
15 in a sclvent 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 22/15585.
In the two general Schemes 1 and 2 described
above, compound (VI) is 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,



35 reduced pressure at 115C to give 32.8 g of the expected conpound in the
formof an oil. C 2-Brono-I|-(2-nethoxy-5-propoxyphenyl)ethanone 5 To a
solution of 16.4 g of the oil obtained in the preceding step in 100 nL of
met hanol are added dropwi se 4.8 nL of bromine. The mediumis stirred for

30 m nutes agFih Oﬁg@@%§§nge and t hen evaporated.PEQ anghg9phgﬁggd IS

taken up in net hane, washed 3 10 tines with water ried
over MgSO4 and evaporated to give 24.5 % of a brown oil. D)
4-(2-thhoxy-5-propoxypheny|)-1,3-thiaz@l-z-anine To a solution of 42 g of
the brono ketone 15 prepared in the above step in 200 nL of ethanol are

added 24.5 g qof _thiourea. The nediumis, refluxed, fo hour 3@ m nutes.
The medi um i € 857en AVARGES o OFGEG ARG TgE 112 n R rardl t hen

filtered. Th l.i d s cqllected is rinsed . w.t fﬂpli amount of cold
20 et hanol aﬁggt SHH i egfﬁ§F§§2§ﬁ§nﬁﬁ'hﬁﬁ?oﬂ?%ﬁ?&g dre FECOVEr8l. The

solid is suspen i t er/ di chl.oromet hane m xture and basified by
addi tion ofegbgﬁ%nFﬁggfgégﬁ%.c%ﬁggﬁqueous phase is extracted 25 twice with

di chl oronet hane. The conbi ned organi ¢ phases are dried over MgSO4 and t hen
evaporated. The oil WD 2006/ 042954 PCT/ FR2005/ 002565 36 obtained is
chromat ographed on_silica gglsoion give 12 g of the expected product in the

formof a powder.H Re 76C 5 Pr eparat | 1.2 HO
4- (5-But yl - 2- met hoxy henyIETITQ?thiagbf%g?%nin€‘f§T‘Z?Buty ez acetate
O ) CHN, 0 repeated p-1tmes O
3) H,0, Ag,0

(Vyp=0,Z = OH (V) Z = OH

In the examples that follow, when compound
(VI) with p = 0 and Z = -OH is 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 mcde 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:




A solution of 10 g of 4-n-butyl phenol, 10 nL 10 of Ac20 and 8 nL of
pyridine is stirred at reflux in 10 nL of dichloronethane. After 2 hours,
the nediumis cooled to roomtenperature, diluted with dichl oronethane,
washed with water, washed with 1 M HC1 solution, washed with saturated
CuS™H4 sol uti gn, with water and dried over t
evaporation,ﬁela&g%gﬁgFﬁgﬁe expected conpound are rgggigﬁéaé%éspﬁgesforn1of
an oil. B) 1-(5-Butyl-2-hydroxyphenyl)ethanone 20 To 5 g of the oi

obtained in the above step in a 100 mL3Pound- bott omed fl ask are added 3.22
g of AlCl13 in several portions. The mediumis heated at 130C for 1 hour.
After cooling to roomtenperatyre, a solution of ice-cold water acidified
with 35% HC1L is 25 added to th rude reaction product. The nmediumis
placed in an ultrasonic bath. EtOfc~Ts°added to obtain, WO 2006/ 042954

PCT/ FR2005/ 002565 37 after 15 m putes)] di sg¢jol uti on of the nmedium The

aqueous phase is extracte e, i Rﬁ” organi c phases are
| saturated Na 6
4 g/of a yellow oil

washed wi th water and ghe n. After drying over
MySO4 and 5 evaporation? are rlecovered. O

1- (5- But yl - 2- met hoxyphenyl )2fhanone To a sol ut 18%GN A g of the oi

obtained in the above step in™10 nL of DVF are added 1.44 g of 10 K2CGCS,
fol l owed by addition of 0.648 nL of nmethyl iodide,  The nmediumis heated at
60C overnight. After cooling to roon1tenperaturea04he mediumis filtered
through Celite(r), diluted with ether and washed with 2 M HCl1 sol ution
The aqueous phase is extracted twice with 15 ether. The conbi ned organic
phases are washed with

in which R’; and R’; represent precursors of R; and R; as
defined hereinabove, ¥, 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
Tabie II below.

The examples that follow describe the
preparation of compounds of feormula (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 III, which illustrates the chemical structures
and the physical properties of a number cof compounds

according to the invention.




di l ute sodi um hydroxi de solution and then washed twice wth water and with
saturated NaCl solution. The organic phase is dried over MgSO4 and t hen
evaporated to give 1.27 g of a brown oil. The oil is purified by 20
chromat ography to give 0.66 g of the expected conpound. D)

4- (5-Butyl - 2: Y, |)-1, 3-thiazol -2-amne To ' 66 g of
t he product Fggkpgﬁé%gggéé step in 10 nL of nethanoFnggégéégyes%égﬁL of

25 brom ne. The nediumis stirred for 10 m nutes and then evaporated and
taken up in dichl oromet hane. The organi é1WD 2006/ 042954 PCT/ FR2005/ 002565
38 phase is washed 3 tinmes with water and then dried over MSO4. 0.79 g of
t he expected product is recovered after evaporation. This conpound is
dissolved in 5 nL of @&bRaRgMbeFst kE pheserepagrtdons §lofthehi ourea and the
5 mediumis refluxed for. 2 hours 30_m nutes. A solid reci pitates out on
cooling to rGOMPPERRE 2fufermene (géﬂi&eﬁﬁﬁstEbFW€§Fe@gW§“rFﬁbed with a
smal | am)untTogl cgld et hanol and then with ether. 0.6 g of the
hydr obr oni de “£§-fhus recovered. 10 The solid is suspended in a

wat er / di chl or onet hane mi xture_an asi.fied di tian f .sqdi ]
hydr oxi de. The aqueousq%hggg Pseg??FEéPg %&% %%aHL%%SdF%ﬁFO&%HQEﬁBne. The
conbi ned a@rganie ph Il over MyS0O4 and then evaporated to give
0.34 g 15%of akgellg%ﬁgingﬁggagﬁggfallizes slowy. The nother |Iliquors are
evaporat ed andpther gtiichniedomdtdanwat er/ di chl oromet hane m xture and

basi fied by addition of sodium hydroxi de. The aqueous phase is extracted
twice wth dichlteranmet Bargoprhpyeerbiynasiaegani ¢ phases 20 are dried over
MySO4 and then evaporated. The oil obtained is chromataqgraphed on silica
gel to give - THF = tetrahydrofuran,

- BOP = benzotriazol-l-yloxytris(dimethylamino}-

10 phosphonium hexafluorophosphate,

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

- TBTU = 2-(1H~benzotriazel-1-y1)-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 (ligquid chromatography-UV detection

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

Agilent, is composed of an HP1100 chromatograph



0.18 g of the expected conpound. mp. = 48C. 25 Preparation 1.22 WO
2006/ 042954 PCT/ TR2005/ 002565 39

4- (5- Pent af | uor oet hyl - 2- net hoxyphenyl ) - 1, 3-t hi azol - 2= am ne A)

1- Met hoxy- 4- pent af | uor oet hyl benzene 5 8.3 g of potassi um

pent af | uor op i t 9.8 g of Cul are introdu

at nospher e, ﬁﬁﬁ?@%%/@d%@%ﬂ t hr ee- necked fl asked equ?ﬁ%égﬂaﬂ?hlgggh%gStark
apparatus and a condenser. 90 nL of DWMF_and 110 niL of toluene are added.
The nediumis heated to 10 140C under APtrogen, and 80 mlL of tol uene are
distilled off. The nmediumis then cooled to RT and then deoxygenated by
sparging with nitroge i.odoanj sol e are then added and the m xture
is then heaF@Hl&Pe%SﬁétPoFnzﬁgﬁéﬁﬂ§ QMQQﬁ'Q§ﬁﬂY REHeStRE a5k 25 nediumi s

diluted with é ter/ethyl ether mxture. The nediumis then
filtered thrl ghQéﬂﬁuﬂBéﬁ 1PotRE 9@§§n§geﬁﬁ§9@qg$gmashed 3 times with
water, dried over and % g d to |ve 4, % glof a brown oi
20 B) 1-(2- Met hoxy- 5- penFaPPu ¥ éF I% fgpﬁa 5ﬁeasT $8i8ition of 3.5

g of 1- rnsthogélflu}1 pe%&ﬁkﬁggao%%ﬁ g%ngeaellﬁm503n% ﬁ%%anherous THE are

added, at i n“héxané. “The mediumis stirred

for 30 m mgut @syaht- KOCHgﬂd t@e@oggr Fﬁ5a€1?Ht§§ 18t 0C. 15.5 nL of a 1 M
sol ution of zinc WO 2006/ 042954 PCT/ FR20057 002565 40 chloride in ether are

then added. Afitentssircupenferol®oss TFA

Gradient:

Time {min) % B

0 0
i0 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:

- 3 singlet,

-d

doublet,
- dd = doubled doublet,

25 -t

fi

triplet,

- m = multiplet,



mnutes at 0C, 1.33 nL of acetyl chloride are added. The nediumis then
deoxygenated with nitrogen and 332 ng of

benzyl (chl oro) bi s(tri phenyl phosphine) 5 palladiumin 5 nL of anhydrous THE
are introduced. The mnmediumis stirred for 2 hours 30 mnutes at 0C and

then for 72 u t achn€ Mediumis poured onto Lt i on
and t hen extgghgégiﬁ% %& er. The organic phase i?cﬁggﬁagbﬁgﬁﬁig&gNchce
in water, with 10 water and then with saturated NaCl solution. After

drying over MySO4 and evaporation, the éfude product is purified by flash
chromat ography on silica to give 2.25 g of a white solid. mp. = 47C. 15
C) 4-(5-Pentafluoroethyl -2-nmethoxyphenyl)-1,3- thiazol-2-amne To a

sol ution of Z.95 § 6f°eRe 53ngd&&t obtained in the preceding step in 10 nL
of nethanol is_.20 added. 0.5 of, brom ne dj ssol in 8 of net hanol .
The e, um i 5 ShEr PBEEGL POTHEN S BAT U IO hIGr Sreck At KA up 1
di chl or onet hgne.. The or ic hgse.i s shed .3, ti_ne It ter .and then
dried over %%SS&IH?FGégé%OFmE%eqbg&nglggggugF%grgnrgé%%%%é%ﬁé@?gﬁ 25
evapor ation. . Thi.§ .goapoynd~ s ;di.ssol [ 5 ol in the
presence of T.%S égogmtﬁpogrgéQgh% FﬁngE§§%béﬁ%ig§gﬂqB%?/ R2005/ 002565 41
medi um i ssrebl uxed {404 .2 TAQUESMEAUSES 6 iy il LSt 2o Gy, cO0ling to RT.
The solid thus collected is rinsed with ethyl ether. The solid is
suspended i n-ag,Wat gpt deghl poeaet baneTRExbpt ecandrbaskibad Byeaddition 5 of
sodi um hydroxi de. The aqueous phase is extracted twice with

di chl or onet hareermhaecdombithed Peg&incEpmase®41-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.1l

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;CO; 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 EtOQOAc, filtered, washed with water, with



are dried over MgpSO4 and then evaporated to give 1.63 g of a yellow solid.
mp. = 125C 10 Preparation 1.3

4- (5- Cycl ohexyl - 2- met hoxyphenyl ) -1, 3-thi azol -2-amine A) To a solution of 5
g of 4-cycl ohexyl phenol in 15 60 nL of DMF are added 7.84 g of K2CGC3,

fol | owed by ddi.ti f.e3- 53 L of nethyl iodide. ' ' ated at
60C overnighpg 2PPS?%8§8Pi g to room tenperature, }ﬁglﬁggpﬁgypénggtered
through Celite(r) and then diluted with ether and hydrol ysed with water.
The 20 aqueous phase is acidified and tHén extracted with 3 tines 50 nL of

et her. The conbi ned organi c phases are washed with dilute sodi um hydroxi de
sol ution, and then twce with water and with saturated NaC

hed
sol ution. Thé 5r§§ﬁig%§H§§@ni§“€r¢@@noWéFhwi§§P§%qulﬂ%?l:ﬁ?%ﬂkﬁﬂﬂ€ued to

give 4.31 g t he expected conpound in the formof a solid.
2006/ 042954 %EY?/ PRIBOBFOBISES 142 eVppprategh Eo give a 613K palie.

1- (5- Cycl ohexyl - 2- net hoxyphenyl ) et hangne A suspensi .qf_ 5.6, g.0f ALC13 in
40 mL of 5 glylghpgg%ﬁetlﬁa 3‘?{{%‘ zc’lgolléld Cth(;io-rfglé 3 Cf)o lc1&(‘:3 eda'n(}%éi3 g of the
conpound obt gj in_t I i ep .are 4 1agded. - The J j tirred
for 1 hour a@EQ?gE gﬁdgspﬁgﬁ%gggggd%%hgg%% &éé%éggég%?%ﬁﬂ?ﬁgyF%ggﬁ?xed W th
35% HCL. sAf bgh sSepakiat 'igntgﬁce%glggﬁgﬁ%%ﬂu%%t o t.herpk0 conbi ned

organi ¢ phases are dried over then evaporated to give 4.54 g of

the expectedspnadieh. i) placedCiel @he@rdezzrmeidioypPhgmivesl, Imidiazol - 2-
e solid precipitates and is collected by 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 KpCO3;, 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 MgS0; and then evaporated to

25 give 35.55 g of a brown o0il. The o¢il is distilled under



15 To a solution of 4.5 g of the product from the preceding step in 25 nL
of nethanol are added dropwise 1.16 nL of brom ne. The nediumis stirred
for 30 mnutes at roomtenperature and then beconmes very viscous. 5 nlL of
nmet hanol are added, followed by 20 addition of 3.23 g of thiourea. The

mediumis reflu for hours. After cooling tor a solid
precipitateswguésgfﬁg4§3%4 is collected and then ggﬂétﬁgﬁﬁ525§5gﬁé

anount of cold nmethanol. The solid is suspended in a mater/dlchloronethane
m xture and 25 basified by addition of $8di um hydroxi de. The aqueous phase
is extracted twice with dichloronethane. The WD 2006/ 042954

PCT/ FR2005/ 002565 43 conbi ned organi ¢ phases are dried over MgSO4 and t hen
evapor at ed t§e§P¢@d3P$§S@U6ﬁ ﬁﬁelgﬁpgcﬁ@dgédﬁp@@n@ ign oft #&ef orm of a solid.
mp. = 113C. 5 Preparation

4- ( 2- Met hoxy EBPEFEHF FRERPIyS d1 13- thieaZ6r T O4nitfe 1Ay

1- (2- Met hoxy- 5- propyl phenyl ) et hanone 10 A suspension of 10.6 g of A1Cl3 in
150 nL of dichloromethane is cooled to -10C. 5.7 nL of AcC and 6 g of

and then poured | ACBER Bedkaf TERNERI A RB L EE PSR A R IS CL, After
separatiog of 15 the phases hy . s8t4! 391 ¢t Re 24eys Rhgsed g&k{acted 3

times with DCM and t he conblnegiorganlc phasgg are washe % water, with
saturated Nagh ?HEUEk%%edQBbeéteﬁv%h YoaOthr a¢ h%%ﬁa%b@p%&%t%@dk@ give 7.86

g of a brown
dropwise 4.8 mL of bromine. The medium is stirred for

30 minutes at room temperature and then evaporated. The
oil obtained is taken up in dichloromethane, washed 3
10 times with water and then dried over MgS0O; and

evaporated to give 24.5 g of a brown oil.

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

Te 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 is extracted

25 twice with dichloromethane. The combined organic phases

are dried over MgS0O; and then evaporated. The oil



B) 2-Brono-I|-(2-nethoxy-5-propyl phenyl)ethanone To a solution of 7.86 g of
the conmpound obtained in the preceding step in 80 nL of nethanol are

added dropwi se 2.46 nL of bromne diluted in 40 nL of 25 methanol. The
mediumis stirred for 30 mnutes at RT and then evaporated. The oi
obtained is Kk [ i chl or onet hane, washed 3 (i ' r..and
then WO 2006%4?@9%99éP§&005/ 002565 44 dried oveFC%Z%&‘Oéﬁéﬁﬁéﬁsér at ed
to give 11.25 g of a yellowoil. O

4- (2- Met hoxy- 5- propyl phenyl )-1, 3-thi azoBé2-anine 5 To a solution of 8 g of
t he conpound obtained in the preceding step in 60 nL of ethanol are added
4.94 g of thiourea. The nediumis refluxed for 1 hour 30 m nutes. The
nmedi um i s t heRtpraeEd isnchrpmatiogearhed ofosiliciogied &9d Xifén 14 1% er ed.
The solid thu% 1% collected is rinsed with a small_anpunt. of col d et hanol
and then wi t ATeth&r EXPRETFAOPERGNET $7r éfEattOd M OfeComPWAsve. The solid is
suspended in_a mage%/dhchloronethane m xture and basified by addition of
sodiun1hydro§f8e._ Re aqueous phase is extracted twice with 15

di chl oronet hane. The conbi ned organi ¢ phases are dried over MJSO4 and t hen
evaporated to give 4.89 g of a brown oil that crystallizes slowmy (67% .

The not heg || e _evaporated and then stirred in a
vvater/dic%long : a@ESn,Y.Ere and basified 20 by addition of sodium
hydroxi de. The (gqgaeys-phasenbyPrehgdled Bug awidhh xdiaghiner omet hane. The
conbi ned organic phases are dried over MgSO4 and then evaporated. The oi
obt ai ned i s chromat ographed on silica gel to give 580 ng of the expected
product. 25 Yield (total): 75%

' A) 4-Butylphenyl acetate

A solution of 10 g of 4-n-butylphencl, 10 mL
of Ac;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 HCl
solution, washed with saturated CuSQO; soluticn, washed
with water and dried over MgSO4. After evaporation,
10.8 g of the expected compound are recovered in the

form of an oil.

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

To 5 g of the o0il 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-cocld water acidified with 35% HC1 is
added to the crude reaction product. The medium is

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




mp. = 84C WD 2006/ 042954 PCT/ FR2005/ 002565 45 Preparation 1.26

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

medi umis stity f rs at RT. The nediumis ] 2 M
ammonia in e a%%lo,sofgé%ﬁ]rat ed 10 and then dil ut egaﬁﬁﬁk\}@?zp%%%é crude
product is filtered off and the solid is taken up in DCM washed with
water and then with 1 M sodi um hydroxi dé7and with saturated NaC sol ution.
After drying of the organic phase over MgSO4 and evaporation, the crude
product is 15 purified by flash chromat ography. 600 ng of the expected
conpound ar e 3§hEZi ded I YSTe FGSRYMIE SRhi% Qﬁﬁmﬂﬁqlqﬁ11Th§ 159C 20

P ti 1.27 4-(5-P | - 2- met h | )-5-fl t hi -2-yl am
The conpound “FReGHEn BFEa 0P MG T8 oo iR g O 26 CELAthd T th 1 he

conpound fro .Preparation 1.4 =.107C WO 2006/,042954

PCT/ FR2005/ Og]fgég]lc4€%§fev§or riené“’aaszzﬂcﬁ%r ﬁ%l 5 e aarbcg\}:(eg’eﬁlr (gqclet ures, the
conpounds of _ferpul a1 ri [ ; I h e ed. In the
Coppounne, O spiiubded E‘hrlr“e%ﬁ’%‘”{t%g"E?*fE% ﬁ{ﬁy,“%f W M RN bty
Hex = hexyl . 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 oil obtained in
the above step in 10 mL of DMF are added 1.44 g of
K;CO3, followed by addition of 0.648 mL of methyl
iodide. The medium is heated at 60°C overnight. After
cocling to room temperature, the medium is filtered
through Celite®, diluted with ether and washed with 2 M
HCl sclution. 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 MgS0O, and then evaporated to
give 1.27 g of a brown oil. The oil is purified by

chromatography to give 0.66 g of the expected compound.

D) 4- (5-Butyl-Z2-methoxyphenyl)-1,3~thiazol~-2-amine

To a soluticn of 0.66 g of the product from
the above step in 10 mL of methanol is added 0.19 mL of
bromine. The medium is stirred for 10 minutes and then

evaporated and taken up in dichloromethane. The organic




WO 2006/ 042954 PCT/ FR2005/ 002565 47 Table | Y fS HNR2 NR (11)
Preparation No. R+ R2 Y Salt MP. ('O M# 1.1 -OM -OPr H- mp. - 76
1.2 -O -nBU H- nmm - 48 1.2 a -Ov -nBu HHBr mp. a 186 1.3 -Ov H -
n1p.-113 1 4 -Ov -nPr H- MP.. 84 1.5 -OCkt -Et H- mp.-83 1.6 -Ow

Bt H - t -OH- MP. - 110 1.8 110
1.9 - OBt -nBu |]z&%6/3°4595 65 WO 2006/ 042954 PCT/ FWBG%&&E’%%‘FEM

(conti nued) Preparat|on No. R R Y Salt mP.1C) M+ 1.10 -Owe -CF3 H -
Fn.-P. =144 1.11 -Ove -iPr H- mp.=109% 1.12 -Ow -Me H - MP. =121 1.13
,cl-~V-nBu H- mp. =59 1.14 -OVe -CH /CH2-CH3 H- MP. = 91-93 CHZCH3

1.16 -d CF3 Hse ygpwashe% 3 times with water and then dried over

MgS04. 0.79 g of the expected product is recovered after
evaporation. This compound is dissolved in 5 mL of
ethanol in the presence of 0.46 g of thiourea and the
5 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.

i0 The solid is suspended in a
water/dichloromethane mixture ahd basified by addition
of sodium hydroxide. The aqueous phase is extracted
twice with dichloromethane. The combined organic phases
are dried over MgSO4 and then evaporated to give 0.34 g

15 of a yellow oil that crystallizes slowly. The mother
liquors are evaporated and then stirred in a
water/dichlorcmethane mixture and basified by addition
of sodium hydroxide. The aqueous phase is extracted
twice with dichloromethane. The combined organic phases

20 are dried.over MgS04 and then evaporated. The oil
ocbtained is chromatographed on silica gel to give
0.18 g of the expected compound.
m.p. = 48°C,.

25 Preparation I1.22




1.17 -Cet -Me H- MP. =124 1.18 -Ov -CH(nPr)2 HHC M = 305.4 rt =
7.61 1.19 -OnPr -nBu H- mp. =63 1.20 -OM -nHex H- MP. =43 1.21
-OEt -nHex H- MP. =75 1.22 -OM -CF3CF2 H- MP. = 125 1.23 -CEt
-CF3CF2 H - WH = 338 rt=7.88 5 WD 2006/ 042954 PCT/ FR2005/ 002565 49 Tabl e

| (continued) Pr rat.i No. R R Y San MP. (O _MH - -nPr H -
P - 87 1.28C ég%égéé&é‘myl' H- mp. -128 1.26F¢ °-6§£1°§Eg§§59
1.27 -Ove -Pr F - mp..107 Steps 1.1 and 1.2 of Exanple 1 described

her ei nbel ow for the preparation of conp@8d 120 illustrate the preparation
of the compounds of fornulae 5 (1V) and (V).. By repeating the procedures
described in steps 1.1 and 1.2 of Exanple 1, the conpounds of fornula
(V') of Tabl é-IiP-Bensaiinpreethydpareg@thoxryphemsd)oledpthiagal~4 z LO + z

z .
amine

A) 1-Methoxy-4-pentafluorcethylbenzene
5 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

10 140°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

15 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
over MgSQ,s and then evaporated to give 4.3 g of a brown
oil.

20
B) 1- (2-Methoxy-5-pentafluoroethylphenyl) ethanone

To a solution cf 3.5 g of l-methoxy-4-

pentafluorcethylbenzene in 50 mL of anhydrous THF are
added, at -70°C, 7.4 mL of 2.5 M Buli in hexane. The

25 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 of 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 HCl solution and then extracted with ether. The
organic phase is washed with 5% NaHCO; in water, with
water and then with saturated NaCl soluticn. After
drying over MgS0O, 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-Pentafluocrcethyl-2-methoxyphenyl) -1, 3-
thiazol-2-amine

To a solution of 2.25 g of the product
obtained 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
MgSCy. 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

Uuu
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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 sclid is suspended in a
water/dichloromethane mixture and basified by addition
5 of sodium hydroxide. The agueous phase is extracted
twice with dichloromethane. The combined organic phases
are dried over MgSO; and then evaporated to give 1.63 g
of a yellow seolid.
m.p. = 125°C
10

Preparation I.3

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

A) To a solution of 5 g of 4-cyclohexylphenol in

15 60 mL of DMF are added 7.84 g of K;CO;, followed by
addition of 3.53 mL of methyl icdide. 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

20 aqueous phase is 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
scoluticn. The organic phase is dried over MgS0s and then

25 evaporated to give 4.31 g of the expected compound in

the form of a solid.
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67°C.

B) 1-(5-Cyclohexyl-2-methoxyphenyl)ethanone

A suspension of 5.6 g of AlCls in 40 mL of
dichloromethane is cooled to -10°C. 3 mL of AcCl and
4 g ¢f the compound obtained in-the preceding step are
added. The medium is stirred for 1 hour at -10°C and
then poured intoc a beaker containing ice mixed with 35%
HC1l. 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 precduct.

C) 4-(5-Cyclohexyl-Z2-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 mlL 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 cocling 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 agueous

phase is extracted twice with dichloromethane. The
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combined organic phases are dried over MgS0O; and then
evaporated to give 3.33 g of the expected compound in
the form of a solid.

m.p. = 113°C.

Preparation 1.4

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

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

dichloromethane is cooled to -10°C. 5.7 mL of AcCl and
6 g of 4-propylaniscle 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
15 the phases by settling, the agueous phase is extracted
3 times with DCM and the combined organic phases are
washed with water, with saturated NaCl solution, dried
over MgSQs and then evaporated to give 7.86 g of a brown

oil.
20
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
25 methanol. The medium is stirred for 30 minutes at RT
and then evapcrated. The oil obtained is taken up in

dichloromethane, washed 3 times with water and then
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dried over MgS0O; and evaporated to give 11.25 g of a

yellow oil.

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

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
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 scdium hydroxide.
The aqueous phase is extracted twice with
dichloromethane. The combined organic phases are dried
over MgSQ,; and then evaporated to give 4.89 g of a brown
0il that crystallizes slowly (67%).

The mother liquors are evaporated and then
stirred in a water/dichloromethane mixture and basified
by addition of sodium hydroxide. The aqueous phase 1is
extracted twice with dichloromethane. The combined
organic phases are dried over MgS0O, and then evaporated.
The ¢il obtained is chromatographed on silica gel to
give 580 mg of the expected product.

Yield (total): 75%

m.p. = 84°C
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Preparation I.26

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

5 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

10 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 MgS0O; and evaporation, the crude product is

15 purified by flash chromatography.

600 mg of the expected compound are obtained

in the form of a white powder.

m.p. = 159°C

20 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
25 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
HzN_<\ l R,
N
R
‘ a
Preparation No. Ry R; Y Salt m.p. (°C}
MH+
K] -OMe -OPr H - m.p. =76
1.2 -OMe -nBu H - m.p. =48
1.2 a -OMe -nBu H HBr m.p.= 186
L3 -OMe _O H - mp.=113
I.4 -OMe -nPr H - m.p.= 84

1.5 -OEt

1.6 -OMe

L7 -OEt H - m.p.= 110

-Et
-Et
1.8 -CMe G H - m.p.= 110

1.9 -OEt -nBu H - mp.= 55
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Tabile | {continuad)
Preparation No. Ry R: Y | sar m.p. {*C)
MH+

110 -OMe CF3 H [ - | mp-144

1.11 -OMe -iPr - m.p. =109

112 -OMe -Me - m.p. =121

1.13 CH, -nBu - m.p. = 58

-0/ V
114 -OMe _-CH,CH, - { mp.=91-93
“CH,-CH,

1.16 -Cl -CF3 H - mp.=110

117 -OEt -Me H - mp. =124

1.18 -OMe -CH(nPr}y H | HCl | MH = 3054

n=761

.19 -OnPr -nBu H - mp.= 83

.20 -OMe -nHex H - mp.= 43

1.21 -OEt «nHex H - mp.=75

.22 -OMe -CF:CF; H - mp.=125

1.23 -OEt -CF;CF; H - MH* = 338

rt=7.88
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Tabig | (continued}
Preparation No. R, [ Y Salt ".p ('C.)
MH+

124 -OEt —nPr H - m.p. = 87

1.25 -OEt cyclopentyt H - m.p. =128

.26 -OMe _<:> F - m.p. =159

.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 cf formulae
(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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U rA W 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) piperidine-4-carboxylic acid [4-(5-cycl ohexyl -
2- met hoxyphenyl ) t hi azol - 2-yl ] am de Conpound of general fornmula (I) in
which: RL = 2-Ove; R2 = 5-CyHex; m=2; n=2; p=0; 'ONR3 =N 10 1.1.
Prepar atfon of tert-butyl 4-[4-(5-cyclohexyl-2-

met hoxypmenyl ) t hi azol -[Z=ytcarpamoyprpgri dinedT- c4r boxylate (conpound
11.27) 1868 g of BOP, |0. o g ¢f Bo%éi SO ipecotig 1% acid and then 1.41 nL
of DI PERare added, at| g3tenpsrat i poa s¢l ugonjof 1 g of 4-(2-
met hoxy-%- cycl ohexyl phe -1}e-thia s OBt aimed|in preparation
1.3, in® nL of acetoritﬁ'r%[ e. {¢The | gedi g Brred at3rogmtenperature
for 24 twurs 20 and then Filt¢Ffed. |Ehe i Wbis obtained|is rinsed with
acetonit¥ile and then|dried 13 ' solild are tlhus obtai ned.
mp. = ¥3C WD 2006/ 042954 PCIT/ FR2005/ 0(b2:5c-65 $9 1.2. Prepgration of
pi peri difme- 4- car boxyl ijc acid | 4-(5; cQ - "
cycl ohexyl - 2- met hoxyphenyl )t hj azol {2-yl Fafifle |(com@®ynd 11.3) A solution
of 1.13 g of the corrpcunqlt pre@red - -
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5instep 1.1 in 10 nL of a 4 Msolution of HCL in dioxane is stirred for
30 mnutes at roomtenperature. The mediumis 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. 10 M# = 400 at rt = 7.25 mn. 1.3.
Preparation of 1-(pyrazine-2-carbonyl)piperidine- 4-carboxylic acid

[ 4- (5-cy@l ohexyl -2- met hoxyphenyl ) thi azol -2-yl]anm de 15 0.32 g of BOP, 0.08

g of pyq@zinecarboxylir acid and-th, - EA-af-p—addedy; at a
tenperataire of 0C, tq9 a sol ution of coprpoungd prepafed in
step 1. 2in 3 nl of geetdnityile _ @n dusiRsterfed ap rom
tenperat@re for 12 hqurSs2D andst aﬁe(ﬁ? ﬁhe"‘ med} u s taken up
in Et OA® and washed |3 #-®s W tdh Z 020 Ng2 sol i vn and {he wth
saturatg NaCl sol utifor: EAfter dryin Sevi= FhegE sol ition i s
concent kgqted and then purified by fljash chiromatjography tojgive 0/23 g of a
dar k ye&;ow solid. 25 Tmp. §F I29C V|0 20067042954 PCTf FRZOP57 002565 60
Exanpl e R: (conpound|93) (S)ilz(Pyridine-2- I
car bonyl ) pi peri di ne- 3- car boxid Fccaci [ T 4 ( 2- met hoxy- 5} T 7T
propyl phenyl )t hi azol 42-yl ] anf4g-Aydr|[Sewriide Conpound of [JefeTal |fornul a
(I') inwhich: 5 RlL ¥ 2=<O\k; = 5-In-propyl ; T 3T F= =0 = R3
2.1. Preparation of fert-butyl {S)-3}[ 4 (2-jmet hoxy- 5-
propyl phenyl )t hi azol {2-yl car pangfyP] pi pef+d€ijne-1-| 10 carboxyla?@o( S)
enanti omer of conpound I1.18
£ o o (] ™ (™ (22)
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0.5 g of TBTU, 0.1 g of HOBT, 0.35 g of (S)- N-Boc-nipecotic acid and then
0.3 nL of DIPEA are added, at a tenperature of 0C, to a solution of 0.5 g
of 4-(2-nmethoxy-5-propyl phenyl)-1, 3-thiazol -2-am ne, 15 obtained in
preparation 1.4, in 4 nL of DMF. The medium is stirred at roomtenperature
for 3 hours and then diluted with Et OAc and washed 4 tinmes with 10% Na2CO3
solutiorffand then with saturated Nad solution. After drving over MyS04,
the sol Uyeion is concentrat qd aﬂdﬁ'hf/a‘_zoﬁplﬁlfi ed [by flash ¢hrprat ogr aphy

h

to gived.56 g of d white |solFde NVRS Fos) = 0.[77 (t, BHe L.22 (s, 9H);

1.24-1. 8 (m 7H;| Z#3 (e o 2. 55 (& @H; % 79 m [@)KR B.6-3.75 (m

2H); 3.8 (s, 3H); [6a%E(d,|T1 °’7<94 42 1) |= 5 =54 |es,|"1f); 7.82 (d,

1H): 1:_§9 (bs, 1H)| WO 20(6/%295 FD 2BR2'005/ (04565~ 61/D.|Z | Preparati on
lf o

of (S)-meperidine-3-c& boxy
[ 4-(2- hoxy- 5- pr opw pher“ fh' 97“ ar-der—Ge
TFA i s @ided, at a terrperature of 0G, to a solyutifo 0. 56 g|of the
conpounddprepared |in step{2.1, in 3 inL of DCM| The wrgdi um ifs stirred for
2 hours at roomtenperature. The medijumis concpentjo and t hen taken up
in 20 nL of DCM and waghed |3 t4nmes 10 wi+h 10% Naj sol ¢t i|@en| and t hen
with saturated NaCl| solutijon. The or|lgani c phase ijs @vaporatiedito gi ve
0.36 g of a white qgolid. ap = +0.78 (jc = 1.66 inh gn CHE13| m xture
(/1)) 15 2.3. Prgparation of (S)-1-[(pyridine-pR-
car bonyl ) pi peri ding-3-carbexylic acid [4-(2-nmethoXy-5-
propyl phenyl )t hi azql -2-yl ] am de hydrdgchl oride 0Ol 041 g of [pi gol | noyl
chloride and then

erpouhe—3+—0) 5 1 nL of
f
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0.12 nL of DIPEA are added, at a tenperature of 0C, to 20 a solution of
0.12 g of the conpound prepared in step 2.2, in 1 nL of acetonitrile. The
mediumis stirred wuntil it has returned to roomtenperature. After 1 hour
at roomtenperature, the nediumis hydrolysed and then diluted with Et OAc
and washed with 10% Na2CO3 sol ution 25 and then with saturated Nad

solutiolff After dryi OVell MgSOF, T The soruatjion i s concentrated. The crude
WO 2006/{@42954 PCT/FR205)5/ 002565 6P fdroduct lobtained is taken up in DCM
The hydmachl oride ilsgf@rmeq byBaddi@ ilon 8f 2 M hydr&chloric ethyl ether.
The sol i obt ai ned |s=~fﬂf§tered pff lgnd ripsed with ethyl ether. The free
base isgbtained by |t g Nt 5awi tfnad M godijum hydr 8xi de and is then
extract into DCM[an&th or g&ni cf'Hhase€is |dri ed over MySO4 and t hen
evapor atged. The freg base |s taken Jup|in DCM| The h¥drochloride is
obt ai ned_ by addition of 2 M| hydrochlari¢ ethyl etheg. Fhe solid obtained
is 10 fiBtered off, |rinsed W _tth ethyl etIher gnd then'drled to give 91 ny
of a white solid. mjp. = 162 npl e |8 conpound L@S)
(R S)-1- (| -oxypyri difine-2- 15> onyl) oI|d|ne3(e,arl§axyI|c acid (4-(5-
cycl ohexyl - 2- met hoxyphefiyl ) thi hzo 223 m dg Conmpoynd.pof general formula
(1) inwhich: R = 2-0OWwe; R2 =15-CjHe 4, n=1-p%E=0 O0t+ R3-
20 3.1. Preparationjof tert-{but ° R,‘:) % -1( 5- N
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cycl ohexyl - 2- met hoxyphenyl ) t hi azol - 2-yl car banoyl | -
pyrrolidine-1-carboxylate (conmpound 11.25) WD 2006/ 042954 PCT/ FR2005/ 002565
63 2.1 g of BOP, 0.9 g of 3-Boc- pyrrolidinecarboxylic acid and then 1.2 nL
of DI PEA are added, at a tenperature of 0C, to a solution of 1 g of

4- (2- met hoxy- 5- cycl ohexyl phenyl ) -1, 3-thi azol -2-am ne, 5 obtained in
preparatfon 1.3, in 6 nL of acetonitrile. The nediumjs stirred at room
tenper at@ir e for 12 hOUfST‘ and then fidtered. The solidthus obtained is
rinsed avth acetonitrif® and then drfed o give 1.37+ of a white solid.
10 M P. & 188C 3.2. Preparation of (RYS)<pyrrolidine-3-carboxylic acid

[ 4-(5- c@l ohexyl - 2- net hoxyphenyl ) t hi azol - 2-yl ] am de % nfound 11.26) 15 A
solutiomof 1.35 g of the conmpound prepaged in step 1,~in 40 nL of a 4 M
sol utio%of HCl in dioXane, is stirred Eg 2 hours at.roamtenperature.
The medilimis diluted wifh ethyl etheg and then filtéed) The solid thus
obt ai ne(gl s rinsed with-ether 20 and the® taken up in 2 BEM sat ur at ed
Na2CO3 sl ution . mxturer (1/1). The aﬁueous phase is &xtracted with DCM
washed with water and tfRen dried over 8 and evapeiated to give 1.02 g
of a white solid. MP. ¥ 181C 25 V\DQOO@/ 042954 PCT/ IE,'BZQ’f)S/ 002565 64 3. 3.
Preparation of (R §)-1- (;1 oxypyri di ne»2- car bonyl ) pyrrolidi ne-3-carboxylic
acid (4-(5- cycl ohexyl - rret hoxypheny:l:) th1 azol - 2-yl ) am der
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0.108 g of picolinic acid N-oxide, 0.4 g of 5 BOP and then 0.23 nL of DI PEA
are added, at 0C, to a solution of 0.25 g of the conpound prepared in step
3.2, in 3 nL of acetonitrile. The nediumis stirred for 12 hours at room
tenperature and then filtered. The solid collected is rinsed with
acetonitrile and then 10 purified by flash chronmatography to give 0.23 g of

the exdfcted conpound. mp. = 161C By fol |l owi ng these procedures starting
vvlth (% 3- Boc- pyrrol i di necar boxylic acid, compound 239 is 15 obtai ned:
5C, aD =4-3% (c = 1.6, CHC13), optical purity = 96.4% (HPLC on

Ch| ral pa® AD H (250rmm X 4.6), technique: SFC, mobile phase:

C02/ i sof8opanol +20.5% | PA 70/30 2 m/min, 200 bar, 30C, UV detection at
254 nm rt = 12x56-mn). 20 By follow ng these procedures starting with
(S)-3- Bg- pyrrolidi necarboxylic acid, conpound 240 is obtained: mp. =
157C, abl= +30 (cg= L 6, CHC13), optical purity = 97.6% (HPLC on Chiral pak
AD- H (25@ mm x 4.8), B echni que: SFC, nobile phase: 25 C02/i sopropanol +

0. 5% | PA70/ 30 20g1 &ld 200 bar, 30C, UV detection at 254 nmat rt =
13.99 mn). 6/ 842954 PCT/ FR2005/ 002565 65 Exanpl e 4: (conpound 99)
(R'S)-1-(pyr a2| nes2-car bonyl ) pi peri di ne- 3- carboxylic acid [4-(5-butyl -

et hoxyphenyl ) t hi &2ol -2-yl]am de 5 Conpound of general formula (1) in which:
RI:2ethoxyR2—| butyl; m=3; n=1, p=0; N R3 =N4.1.

Preparati on of (RpS)P")l (pyra2| ne- 2-
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10 carbonyl ) pi peri di ne-3-carboxylic acid 7.7 nmL of BSA are added to a
solution of 2.1 g of nipecotic acid in 50 nL of DCM The m xture is |left
for 1 hour at roomtenperature. 2.1 g of pyrazinecarboxylic acid chloride,
obtained by treating 15 pyrazi necarboxylic acid with SOC12 (Advanced in
Organic Cheg.str\,. Ak rch, 3rd Edition, Wley In I 223 and
cited refs.) ré°¥ﬁ4#4§¥%@6, at a tenperature of 0%?&?ﬁ§§§§§?ﬁﬁggésétirred
at room tenperature for 12 hours and is then concentrated. The 20 crude
product is taken up in a water/nethanol 58i xture 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 takenTi§ ieFapeNesattat ROl2oo6/ 1042554 FET/H2005/ 002565
66 filtration, the filtrate i s evapgorated to give 2.1 g of a white solid.
M = 234 at *PFeDt30§) Wiithosity I3 migiag, A4 on of (R S)-1- (pyrazi ne- 2-
car bonyl ) pi peri di ne- 3-carboxylic acid [4-(5-butyl-2-
et hoxyphenyl )t hi azol -2-ylJam de 0.3 g of 4-(2-ethoxy-5-butyl phenyl)-1, 3-
t hi azol - 2- am t gi,.n | gy QN 8.0 of 10 BOP and then
0.76 nmL of Mdggﬁggh??ﬁ e?at%r‘%aozgn%c,ﬁto a solution of 0.40 g
of the ComPouRfoRraRRsgdrifisleel 4akndil il dladiiy 44! Gdydidhexylie medi um
is stirred at room'ténperature for 12 hours and then filtered. The solid
t hus obt ai ned-ng thoRsehehd 1Wihi azeat-onidinidn &nd then dried to give 0.34 ¢
of a white solid. mp. =7182C

Compound of general formula (I) in which:

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

L)

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

R3

10

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

carboxylate (compound II.Z27)

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




Table 11l below illustrates the chemcal structures and the physical
properties of a nunber of 20 exanples of conpounds according to the
invention. In this table: - mp. = nelting point, in degrees Celsius (O,
- M+ = mass spectronetry, - rt = retention tine, in mnutes (mn.), 25 -

CyHex represgnt Xyl group, and CyPent entyl
group, WO 20@@/22952§%§§$ﬁFR2005/002565 67 - in th§552§ﬁ%§°§é§ﬁéh§g )
represents a conpound in free base form whereas "HCLl" represents a
compound in its hydrochloride form - P9 indicates that the conmpound is a
dextrorotatory 5 enantioner, and (-) indicates a | aevorotatory

enanti oner, - gR) i ndi cates that the conpound is an R enantioner, and -

(S) i ndi cat ed-2n_Brepasptaesr ofi pipggidineyd-ganiporyliic achd f[A-\M5 o Lc)
CG U) ci |

rdZ+u+ll d \ E~~~ ~ N_w
cyc%ohexyl—2—methoxyphenyl)th%azol 2- yl]amlcfVI

(compound II.3)

A solution of 1.13 g of the compound prepared
5 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 socolid.

10 MH" = 400 at rt = 7.25 min.

1.3. Preparation of 1-(pyrazine-Z-carbonyl)piperidine-

4-carboxylic acid [4-(5-cyclohexyl-2-

methoxyphenyl)thiazoli-2-yl]amide

15 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 1s stirred at room temperature for 12 hours

20 and then concentrated. The medium is taken up in EtOAc
and washed 3 times with 10% Na,C0; solution and then
with saturated NaCl solution. After drying over MgSO.,
the solution is concentrated and then purified by flash
chromatography to give 0.23 g of a dark yellow solid.

25 m.p. = 129°C
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Example 2: (compound 93) (S)-1-(Pyridine-2-
carbonyl)piperidine-3-carboxylic acid [4-(2-methoxy~-5-
propylphenyl)thiazol-2-yllamide hydrochloride

Compound of general formula (I) in which:

5 Ry = 2-OMe; Rz = S5-n-propyl; m = 3; n = 1; p = 0;
®
R = 2

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

propylphenyl}thiazol-2-ylcarbamoylipiperidine-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-Bcc-nipecotic acid and then 0.3 mlL of DIPEA are
added, at a temperature of 0°C, to a solution of 0.5 g
of 4-(2-methoxy-5-propylphenyl}-1,3-thiazol-2-amine,

15 obtained in preparation 1.4, 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,COs
solution and then with saturated NaCl solution. After
drying over MgSQ,, 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, 1lH):

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) thiazeol~2-yl]lamide

(compound II.20)

5 1 mL of TFA 1s 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

10 with 10% Na»CO; solution and then with saturated NaCl
solution. The organic phase is evaporated to give
0.36 g of a white solid.

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

15 2.3. Preparation of (S)-1-(pyridine-2-

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

propylphenyl)thiazol-2-yllamide hydrochloride

0.071 g of picolincyl chloride and then

0.12 mL of DIPEA are added, at a temperature of 0°C, to
20 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 EtQOAc and washed with 10% Na,CQs; solution
25 and then with saturated NaCl solution. After drying

over MgS0,, the solution is concentrated. The crude
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product obtained is taken up in DCM. The hydrochloride
is formed by addition ¢f 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
BCM and the organic phase is dried over MgSO4 and then
evaporated. The free base is taken up in DCM. The
hydrochleride is obtained by addition of 2 M
hydrochloric ethyl ether. The scolid obtained is
filtered off, rinsed with ethyl ether and then dried to
give 21 mg of a white solid.

m.p. = 162°C

Example 3: (compound 105) (R,S)-1-(l-oxypyridine-2-
carbonyl)pyrrolidine-3-carboxylic acid [4-(5-
cyclohexyl~2-methoxyphenyl)thiazol-2-yllamide

Compound of general formula (I) in which:

R; = 2-OMe; R, = 5-CyHex; m = 2; n = 1; p = 0;
O
Iil*
l -~
R3 = /

3.1. Preparation of tert-butyl (R,S8)-3-[4-(5-

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

pyrrolidine-l-carboxylate (compound II.25)
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2.1 g of BOP, 0.9 g of 3-Boc~-
pyrrolidinecarboxylic acid and then 1.2 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 mlL 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.

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)

A solution of 1.35 g of the compound prepared
in step 3.1, in 40 mL of a 4 M solution of HC1 in
dioxane, is 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
and then taken up in a DCM/saturated Na,CO; solution
mixture (1/1). The agueous phase is extracted with DCM,
washed with water and then dried over MgSC, and
evaporated to give 1.02 g of a white solid.

m.p. = 181°C

r
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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]lamide

0.108 g of picolinic acid N-oxide, 0.4 g of
BOP and then 0.23 mL of DIPEA are 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
solid 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
obtained: m.p. = 155°C, op = -32 (¢ = 1.6, CHCl,),
optical purity = 96.4% (HPLC on Chiralpak AD-H
(250 mm x 4.6}, technique: SFC, mobile phase:
COz/isopropanol + 0.5% IPA 70/30 2 ml/min, 200 bar,
30°C, UV detection at 254 nm at rt = 12.56 min).

By feollowing these procedures starting with

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

obtained: m.p. 157°C, op = +30 (¢ = 1.6, CHCls3),

it

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, 20C 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:

]
i

Ry 2-ethoxy; R; = 5-butyl; m

)

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

3; n=1; p = 0;

carbonyl)piperidine-3-carboxylic acid

7.7 mL of BSA are added to a sclution 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,
p. 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
sclid is collected by filtration. It is taken up in
DCM. After filtration, the filtrate is evaporated. The

gsolid thus obtained is taken up in DCM. After

U
0
O

N

C14

hMNGCs C LOII 11 11 11 11 11
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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

5 4.2. Preparation cf (R,S)-1-{pyrazine-2-

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

ethoxyphenyl)thiazol-2-yl]lamide

0.3 g of 4-(2-ethoxy-5-butylphenyl)-1, 3~
thiazol-2-amine, obtained in preparation I.9, 0.67 g of
10 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
15 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
20 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.),
25 - CyHex represents a cyclochexyl group, and CyPent

represents a cyclopentyl group,
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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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| eukocytes and endothelial cells. Chenokines control many bi ol ogical
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N tO O O N 110 2006/ 042954 PCT/ FR2005/ 002565 105 The

cording to the invention underwent pharnacol ogical tests to

eir nodulatory effect on the activity of the chenokine

to the
i s of

processes and are associated with infl afatory disorders appearing during
ress, or during injury or infection; nodulation of the effects

states of st

of chenoki nes nmakes it possible to prevent or treat

pat hol ogi es such as

asthma, arthritis, all&hgi eompoandsi aeesddinge dsed heatinaregddiasy osi s or

angi ogenesi s

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, atherosclerosis or angiogenesis
(C.D. Paavola et al., J. Biol. Chem., 1998, 273, (50),
33157-33165).

Among the chemokines, hMCP-1 (human monoccyte
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 CCRZb receptor was measured. The concentration of
natural hMCP-1 agonist that inhibits 50% (ICsg) of the

activity of the CCR2b receptor is 0.57 nM. The



(C.D. Paavola et al., J. Biol. Chem, 1998, 273, (50), 33157-33165). Anong
t he chenoki nes, hMCP-1 (human nonocyte chenotactic protein) is

di stingui shed, which belongs to the group of CC chenokines and which is a
natural agonist of the CCR2b receptor. The inhibitory activity of the

Caceptor uac MHogbaPEae2oRd concont ration of  nat ur aPCR(ER2R0SORPERS, nar”

inhibits 50% (1 C50) of the activity of the CCR2b receptor is 0.57 nM The
WD 2006/ 042954 PCT/ FR2005/ 002565 106 cdHpounds according to the invention
have an 1C50 generally of less than 1 M For exanple, conmpound 20 has an
| C50 of 25 nM conpound 31 has an | C50 of 44 nM conpound 1 has an | C50
of 290 nM anﬂoﬁsﬁﬁﬁéﬁda?G?rﬁé§gaﬁ°IGQ@ dnvengienTRa viendpbilCson of
chenotaxi s was al s red on hupgan THP-1 nonocytes (sold by DSMZ -

Ger many) usiﬁﬁnSrFE&HnPg geéﬁaﬁgéﬁ Ha&wlthat described by A Alb|n| et

| ., Ca R 1987, 47 323 - 3245, t t 1 h
o 50 ot 6 oM The | Eghr BAARD LEe . SREPRUAL, 20n et FEa i 'Cwiv?é 2

general |y of olgss,has 1M, The ;LNIY tg P10l omeprrqgnad«f}p : Goppounds

according to PAVenti BR°i €%t R ign o agonls ctivifty on the

chermokine  egenbgnsyaNdnliico %th&“'l@ﬁ 8 sCGR2Ac. | o NiSuAppears that the

conmpounds according to vention are antagonlsts of the effect of
chemokines, in partlcuhgé QBhEBE?ién tlire cpappeuRds @aeohdiseg to the

i nvention may
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 ICsg 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 invention is the sign of their
antagonist activity on the chemokine receptors and in
particular on CCRZb.

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



thus be used for the preparation of nmedicanents, in particular nedi canents
t hat antagoni ze the effect of chenokines. Thus, according to another of
its aspects, a subject of the present invention is nedi canents that
conprise a conpound of forrmula (1), or an addition salt WO 2006/ 042954

it ernat i vel YOo2R96/ ARS8 27 Col vat e Those. modi cant LPRRAge [RRFSEELE o

therapy, especially in the prevention and treatnent of various

pat hol ogi es such as: - acute and chronil®7aut oi mune di seases and syndr ones,
for instance atherosclerosis, restenosis, chronic pulnonary diseases, in
particular COPD (chronic obstructlve uInDnar di sease); respiratory

di stress syhRagsRet B%thﬂlahaﬁvaeﬁaE%Féﬂ%y aEGPPFP§195PFF€osP§ fi brous
pat hol ogi es, fulnnnar% ilbrosﬁaﬁ éStIC rosis; viral or bacterial

i nfections, AfBRIPAEYUELEI® MHAGAD e?Fc?eﬁe velfidr one) meni ngi tis,

mal aria, |eprosy, tub CU|OSI§ hergg CX gaIOV|rus % fections;
septic shock, septicaenira>ceNadtGRPE ERERN gE tt PEFetli 6RF*BBNe
pmmm@%é%&ﬁﬂf?@@?%m%ﬁ@%@%@@%@ﬁ%%%ﬁ atypi c
dermatitis or ~contac erna ephritrsj
pancreatitisg, H$8§6§£é goLi Lks, autoimmune diseases, for instance
rheumatoid arthriti tlple sclerosis, anyotrophic lateral sclerosis,

Crohn's di seasgeut&Pafd SRYEHERRE 0EYSmakk 0 0HEE BBS RAAT kgAkgomBar ki nson’ s
di sease; Al zheiner's di sease; diabetes; cachexia; obesity; - treatnent of
cancer,; for instance atherosclerosis, restenosis, chronic

pulmonary diseases, in 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,

ostecarthritis; conjunctivitis; atypic dermatitis orx

contact dermatitis; eczema; glomerulonephritis;

pancreatitis; ulcerative colitis, autoimmune diseases,

for instance rheumatoid arthritis, multiple sclerosis,

amyotrophic lateral sclercosis, Crohn’s disease, lupus

erythematosus, scleroderma, psoriasis; Parkinson’s

disease; Alzheimer’s disease; diabetes; cachexia;

obesity;

- treatment of cancer;



WO 2006/ 042954 PCT/ FR2005/ 002565 108 - treatnent of pain, in particular

neuropathic and inflammtory pain; - allergic diseases, for instance
allergic respiratory diseases, asthma, rhinitis, pulnonary
hypersensitivity and del ayed hypersensitivity; - diseases and disorders in
whi ch the angj.o i esses are involved (for e Lpti, a
angiogenesi2§§ gﬁgk?89?%§§ di seases (age-rel ated né@ﬂ?%ﬁthSéﬁégg? on:
ARMD) ; - cardi ac pat hol ogi es: haenodynam ¢ shock; cardiac ischem as;

post-i schenic reinfusion attack; nyocardd®l infarction, coronary

t hronbosi s, cardiac insufficiency, angina pectoris. According to another
of its aspects, the present invention relates to pharnaceutical

conposi ti ons™ cbRPREBEAE, CAsPaéri vénpPRAkipHdargnepsapathd caddsr ding to the
i nvention. The har maceuti cal conpositions contain an effective dose of
at | east onelEgﬁﬁ%ﬁﬁHOEEcB?HPhg to the invention, or a pharmaceutically
acceptabl e salt sol.vate _of _the Sihd conmpound, _and _al so at

a_hydrate or
| east one pﬁa?ﬁﬁ%ﬁ%¥?chF§a385epF85!éng gfpFeft e?ﬁécsﬁﬁapgféfﬁfghts are
chosen, aCCP&FéQgs%gft%gﬁhBQafgﬁiﬁykhga'gﬁgﬁghg990k9§ﬁggéhéggﬁ§gg§.Of

admi ni stration, TF ustal ~exci pi eht nown 0S€''S in the

art. V@)200659?28ﬁfa§g§7ﬁgﬁgggéggg@@@it%QQ I n the pharmaceuti cal
conpositions of the “present irnvention for oral, sublingual, subcutaneous,
intranuscul ar, gi BE53¥ENQHSE. d198+88Ls LACRhich the angiogenic
processes are involved (for example intratumoral
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
compound 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 also 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.



intratracheal, intranasal, transdermal or rectal admnistration, the

active principle of fornula (I) above, or the possible salt, solvate or
hydrate thereof, may be adm nistered in unit admnistration form as a
m xture with standard pharnaceutical excipients, to man and ani mals for

appr opr 1 at ¢ 0% 20P6/HAZBa0n ni st rat ton i nci ude. oPSFZTERPEST BPARSRuch as

tablets, soft or hard gel capsules, powders, granules and oral solutions

or suspensions, sublingual, buccal, irftd%tracheal, intraocular or
intranasal admnistration forns, forns for admnistration by inhalation,
topical, transdernmal, _subcutaneous, intranuscular or intravenous

adnini stration forms, rBcthP RBAFRASEHALF8A FOFRESifdorsSnplatt® For

topi cal application, ,the conpounds accordj to the ipvention may be used
n creans gBFESCRBONRUSREOPD] HOFoREAL R, SHEY 1BAUERanBNECOr AR or m of

adm nistration_of a conmpound_according to the invention in tablet form may
LR B npoREAEL=nots b

cgngrise thel?BF?%ﬂFﬁﬁ 5hp8H ﬁ?g?n7 A Rﬂcgléo gFﬁ 'to the ingention
. npnj ; 4 11
20.0 My Nengil oh 223221 10; M0, 20061.942854 BETLAEI005/ 902565

Croscaranel | 0sé sodi um rn sfarc

FVdrOxyprOpyé&ﬁiﬂiéﬁfékﬂbﬁsetﬁezécﬂﬂveNPgﬂg %Pﬁth%akg&ﬁu§a0<&9 Via the

oral route, the dose o acfive princip _ nistered per day may be from
0.1 to 10002p84KY, okNtRBEROEsHBIE dasdgesbiiakesorThgueatay be particul ar

cases in which higher

therecf, 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
incliude oral-route forms such as tablets, soft or hard
gel capsules, powders, granules and oral solutions or
suspensiocns, sublingual, buccal, intratracheal,
intraocular or intranasal administration forms, forms
for administration by inhalation, topical, transdermal,
subcutaneous, 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




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 appropriate to each patient is determ ned by the doctor
according to the node of admi nistration and the weight and response of the

sai d patient i anot her of its aspects, } ntion
al so relatesw?éggaﬁgpﬁgaggor treating the patholog#gglgﬁgﬁgg?égkgégve,

whi ch conprises the administration to _a patient of an effective dose of a
conpound according to the invention, ort pharmaceutically acceptabl e salt
or hydrate or solvate thereof. WD 2006/ 042954 PCT/ FR2005/ 002565 111
CLAIMS 1. Cbngound of gornula &% below Y SONN(CH2)m R2 H(CH2) N
/(CH2)P R3 REOFFargmelipse pRAfHMCh: - R1 represent £-8 AYdrogen or hal ogen
atom a (Cl-C4)alkyl,. trifluoro(Cl-C4)alkyl, hydroxyl, Cl- C4) al koxy,
trifluoro(ClB% aFE%}Z%?? (C3-C10) cycl oal kyl (Cl-C4) I ( C3- C10)

oyl oo oy R B 8 0Tt B8 gpresents
Magnesium stearate 3.0 mg

Via the oral route, the dose of active
principle administered per day may be from 0.1 to
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.
Accecrding 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.




perfluoro(Cl-04)al kyl, (C3-010) cycloal kyl, (Cl-C4 )al koxy, (C3-010)
cycl oal kyl (Cl-C4)al koxy, (C3-d o)cycl oal kyl oxy, allyloxy or

(C3-08) cycl oal kyl (C1-C4)al kyl group; - Y represents a hydrogen atomor a
hal ogen; - R3 represents: a phenyl group substituted with one or nore

hal ogen ato one or nore of the follow .

(C1- 06) al ky%%ﬂé&%&%ﬁgém PCT/ FR2005/ 002565 11%@%&7 92385 -

cyano, -COR4, -S02R4, -CO2R4, in which R4 represents a (Cl- Cn)alkyl
group, -(CH2)gNR5R6, in which R5 and R81llepresent, independently of each
other, a hydrogen atomor a (Cl-C4)alkyl group or R5 and R6 form together
with the nitrogen atomto which they are attached, a 5- or 6- nenbered
cycl oal kyl group and g represents 0, GLAIMS. 4 het er ocycli c group
optionally substituted with one or nore hal ogens and/or with one or nore
of the follow ng groups: (Cl-C4)alkyl, hydroxyl (C1-C4) al koxy, cyano,

nor phol i ne, trlfluoro (Cl al k 4 in. which R4 is as
defi ned herei nabove, 5m%p°un¥ of formula %§¥F£él

S 0
L
R; <@9\_N' ;jl (THz)m
(CHy—N (CH):—R,4
R, Y

0

()

in which:
- R; represents a hydrogen or halogen atom, a
(C1=Cq)alkyl, trifluocrec(C;-Cy)alkyl, hydroxyl,
(C1-Cy)alkoxy, trifluoro(Ci-Cy)alkoxy,
(C3-Cip)cycloalkyl (C1-Cy)alkoxy, (C3-Cip)cycloalkyloxy,
allyloxy or (Cl—Cq)alkylthio group;
- R; represents a hydrogen or halogen atom, a hydroxyl,
(C1-CsYalkyl, trifluoro(C;-Cy)alkyl,
perfluoro(C;-Cs)alkyl, (C3-Cip)cycloalkyl, (C;-Cs)alkoxy,
(C3—Cipgycycloalkyl (C1-Cy)alkoxy, (C3-Cyp)cycloalkyloxny,
allyloxy or (C3~Cg)cycloalkyl(C;~C4)alkyl group;
- 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:

(C1-C¢)alkyl,



- (CH2) gNR5R6, in which R5, R6 and q are as defined hereinabove, phenyl,
pyridine, WO 2006/ 042954 PCT/ FR2005/ 002565 113 -SCH3; the nitrogen
aton(s) of the heterocyclic group being optionally substituted with a
(Cl-4)al kyl group, the nitrogen atom(s) of the heterocyclic group being

optionally ipn.thej iLde form a heterobicyclic é
substituted Hvﬁgﬁbéﬁﬁhgéggnre hal ogens and/or with %ﬁt?%ﬁZﬁ@#é&&% é%oxyl
(G -C4)alkyl or (Cl-C4)al koxy groups; - mrepresents 2, 3 or 4; -
represents 0, 1 or 2; - p represents 0112 2 or 3. in the form of base or

of addition salt with a pharmaceutically acceptable acid, in the form of
hydr at es or solvates and also in the formof enantioners or

di ast er eoi soners, e aikeXYre t hereof. 2. Conpound according to Caiml,
of formula (1) in mhlch - Rl and R2 are as defined in daiml;, - Y
represents a hydroﬁ@ﬁ atomor a halogen; - R3 represents: a phenyl group

substituted with gne or nore halogen atons and/or with one or nore of the
following groupst¥{®22ce) alkyl, (Cl-C8) al koxy, -NO2 WD 2006/ 042954
PCT/FR2005/002565_C0R4'

-SO2R4,

~COz2R4, in which Rs; represents a (C;-C4)alkyl group,

- (CHz) NRsRg, in which Rs and Rg 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 &-
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-Cy)alkyl,

hydroxyl,

(Ci1—-Cq)alkoxy,

cyano,

mocrpholine,

trifluoro(C;-Cs)alkyl,

~CORy,

-S80:R4, in which R; is as defined hereinabove,

- (CHz) NRsR¢, 1in which Rs, Rg and g are as defined
hereinabove,

phenvyl,

pyridine,



114 cyano, -COR4, -SO02R4, -CO2R4, in which R4 represents a (Cl-C4)al kyl
group, -(CH2)gNR5R6, in which R5, R6 and q are as defined in Caiml, a
het erocyclic group optionally substituted with one or nore hal ogens and/ or
with one or nore of the follow ng groups: (Cl-C4)al kyl, hydroxyl,

(C1-C4) al koyy, rpholine, trifluoro (C1- = :
"Soora. in wAP-ROBE7PE2984 10 i Caim 1. - (qﬂg@éﬁé&?/%%ch =3
R6 and q are as defined in Claim1, phenyl, pyridine, -SCH3; the
nitrogen aton(s) of the heterocyclic gr bei ng optionally substituted
with a (Cl-C4)al kyl group, the nitrogen atom(s) of the heterocyclic group
being optionally in their N oxide form WD 2006/ 042954 PCT/ FR2005/ 002565
115 a heterobi cy&PFH3group optional ly substituted wth one or nore

g?ggggps_aggﬁggregégtgggrggen atomqu o?ythe %tgAO%b% ic gr%01 4) al koxy

being optionally substituted with a (Ci1-Cy)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
hydroxyl, (C;-C4)alkyl or (C;-Cy)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 solwvates, 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:

® 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,

_NOZI



- nrepresents 1; - p represents 0; in the formof base or of addition
salt with a pharnmaceutically 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
which: - Rl d I defined in daiml1l;, - Y| i Ln.Cl aim
1, - R3 repr@geﬁsés?ogzgﬁényl group substituted mﬁtkéﬁzéngﬁaﬁzﬁgzgﬁalogen
atons and/or with one or nore of the follow ng groups: (Cl-C6)alkyl,
(Cl-08) al koxy, -NO2, cyano, -COR4, LIZ02R4, -CO2R4, in which R4
represents a (Cl-C4)al kyl group, WO 2006/ 042954 PCT/ FR2005/ 002565 116 -
(CH2) gNR5R6, in which R5, R6 and q are as defined in Claiml;, a pyridyl,
pyrazi nyl, pyrim @8aP; pyridazinyl, pyrazolyl, imdazolyl, thiazolyl,
i sot hi azolyl, oxazalyl, isoxazolyl, oxadiazolyl, thiophenyl, pyrrolyl or
furyl group, the 55PH&+abovenent i oned groups being optionally substituted
with one or nore hglogens and/or wth one or nore of the follow ng groups:
(Cl-c4) alkyl, hy Pa§y|,

-CO2R4, in which Ry represents a (Ci-C4)alkyl group,

- (CHz) JNRsRg, in which Rs, R¢ and q are as defined
in Claim 1;

¢ a heterocyclic group coptionally 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;-Cs)alkyl,

-CORy,

-502R4, in which Ry is as defined in Claim 1,

- (CH2) NRsRg, in which Rs, Rs and g are as defined
in Claim 1,

phenyl,

pyridine,

-SCHj3;

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

the nitrogen atom(s) of the heterocyclic group

being optionally in their N-oxide form;



(C1-A4) al koxy, cyano, norpholine, trifluoro(Cl-C4)alkyl; -COR4, -SO02R4,
in which R4 is as defined in daim1l, -(CH2)gNRSR6r in which R5, R6 and q
are as defined in daim1l, phenyl, pyridine, -SCH3; the nitrogen
aton(s) of the said groups nentioned above being optionally substituted

with a (Cl- a I , the nitrogen aton(s) of I

nment i oned gﬁ%véhééfﬂg5gggionally in their N-oxide ?%EZFﬁghﬂigé§#8§§954
PCT/ FR2005/ 002565 117 a qui noxal i ne, qui noline, isoquinoline, indole,

i soi ndol e, indoline, indazole, benzot hi | e, benzim dazol e or benzoxazol e
group, the said abovenentioned groups being optionally substituted with
one or nore hal ogens and/or W th_one or nore hydroxyl (C1-4)al kyl or
(Cl1- C4) al koxy grofipd; hetarPhprESehtsIgoup.- Oﬁtﬁéﬁﬁé§¥n§§b§tltutﬁdrepresents

O0; in the for f base or of ition salt, w har naceut i cal
Secent abl e SURER PRE; A TRR BRLoRSRR. PR gr MathacBe omdoHeso i n the form

according toneRaniv e SFTCOAIG (5 T fnl chkokd bogLEg:- 4 Compound
- 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 solivates, and also in the form of
enantiomers or diastereoisomers, and a mixture thereof.
3. Compound according to Claim 1, of

formula (I) in which:
- R; and R; are as defined in Claim 1;
- Y is as defined in Claim 1;
- Rz 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,

-NO3,

cyano,

—-COR4,

—-502Rq,

-COz;R4, in which Ry represents a (C;-Cs)alkyl group,



- Rl and R2 are as defined in Caiml; - Y represents a hydrogen atomor a

hal ogen; - R3 represents: a phenyl group substituted with one or nore
hal ogen atons and/or with one or nore of the follow ng groups:
(C1l-C6) al kyl, (Ci1-C6) al koxy -NC2, cyano, -COR4, WD 2006/ 042954

PCT/882005/0025 02R4 -C02R4, in which R4_repre
(Ol - C4) al kyl ™9 gggs}&fz%iz) gNRSR6, i n :I\/nl ch . W§$7°§%5®%f| ned

in Cdaiml; a heterocyclic group optionally substituted with one or nore
hal ogens and/or with one or nore of thédlé ollow ng groups: (Cl-C4) alkyl,
hydroxyl, (Cl-C4)al koxy, cyano, norpholine, trifluoro (Cl C4) al kyl,

- COR4, -802R4 in which R4 is as defined in Cdaim1l, - NR5R6, in
which R5, R6 and 7(BH® H#&sBef iedhigh Baj Me1angh@ngre aﬁyﬁ?%ﬂﬁ@?‘ - SCHB;

in Claim 1;

e a pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl,
pyrazolyl, imidazolyl, thiazolyl, 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(Ci-Cy)alkyl,

-CORgy,

-50:;R4, in which Ry is as defined in Claim 1,

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

phenyl,

pyridine,

-SCH3»

the nitrogen atom(s) of the said groups mentioned
above being optionally substituted with a (C;-Cs)alkyl
group,

the nitrogen atom(s) of the said groups mentioned

above being optionally in their N-oxide form;



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 WD 2006/ 042954 PCT/ FR2005/ 002565
119 a heterobicyclic group optionally substituted wth one or nore

oroupe, - m PG EREMRESE I 20/t TN | cpresentiH/ FREGRSE00LRHE (Y

represents 0, 1 or 2; in the formof base or of addition salt with a
pharmaceutical |y acceptable acid, in tRd7ormof hydrates or solvates, and
also in the formof enantioners or diastereoisoners, and a mxture

t hereof. 5. Conpound according to Claim]1, of fornula in which: - Rl
and R2 are as def'f oY Hneral Frey, quw‘i’@pﬁ%seh%%q‘alwlfﬁ%%enl%@%%?or
hal ogen; - resents

substlguted with one or nore

n
hal ogen aton%s%hﬂ %}emn%%dﬁ%éng h%?%gﬁiethEeFBPF wPRgL®gr oups: (Cl- C6)
al kyl,  (C1-C6)_al kox CO2R4, in which R4

represents a {ear 5(*’%%/%? glozﬁﬁn¥9%?§66%/6£§584 E%?/E?éﬂoaoozs% 120

abovementioned groups being optionally substituted with
one or more halogens and/or with one or more hydroxyl,
(C1-C4)alkyl or (Ci1-Cy4)alkoxy groups;
- m represents 3;
- n represents 1:
- p represents (;
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:

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

(C1-Cg)alkyl,

(C1-Cs) alkoxy,

-NO3,

cyano,



- (CH2) gNR5R6r in which R5, R6 and q are as defined in Claiml;, a
pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, pyrazolyl, imdazolyl,

thiazolyl, isothiazolyl, oxazolyl, isoxazolyl, oxadiazolyl, thiophenyl,

pyrrolyl or furyl group, the said abovenentioned groups being optionally

substituted wt re hal ogens and/or wth e
fol |l ow ng gr%ﬁ QOSEERRéﬂgglkyl hydr oxyl , (c1-cn)8§f&§§§$8£29§%6§9
norpholine, trifluoro (Cl-C4) alkyl, -COR4, -SO2R4, in which R4 is as
defined in daim1, -(CH2)gNRS5R6, in WHikch R5, R6 and q are as defined
Claim1, phenyl, pyridine, -SCH3; the nitrogen aton(s) of the said
gr oups nentloned above being optionally substituted with a (Cl-C4)al kyl
group, the nltrogeﬁ dtoen(s) of the said groups nentioned above being
optionally in their N-oxide form WO 2006/ 042954 PCT/FR2005/002565 121
qui noxal i ne, qui notPaky o dlley ﬁﬁerepﬁ@EPQtS Bsdftidot )@ L d g
i ndazol e, benzot hi l.e enzj m benzgxazol e qr th sald
abovenent i oned grogég b%?%éspr?o b§$l?ﬂge8 ﬁFthg é@g}
hal ogens and{grcfgiﬂ pne or nore hydroxyl,
e a heterocyclic group optionally substituted with
one or more halogens and/or with one or more of the
following groups:
(Cl—'C4) alkyl,
hydroxyl,
{Ci-Cs)alkoxy,
cyano,
morpheoline,
trifluoro(C;~C4)alky1,
-CORy,
-302Rs, in which R; is as defined in Claim 1,
- (CHz)4NRsRg, in which Rs, Rs and g are as defined
in Claim 1,
phenyl,
pyridine,
—SCH3;
the nitrogen atom(s) of the heterocyclic group
being opticnally substituted with a (C;-C4)alkyl group,

the nitrogen atom(s) of the heterocyclic group

being optiocnally in their N-oxide form;

a



(Cl-A)al kyl or (Cl-C4)al koxy groups; - mrepresents 2 or 4; and/or - n
represents O, 1 or 2; and/or - p represents 0, 1 or 2; in the formof base
or of addition salt with a pharnmaceutically acceptable acid, in the form
of hydrates or solvates, and also in the formof enantioners or

di ast er eoi soger i, xture thereof. 6. Conpoun ' aiml
of formula gﬁ)iPH%aﬁ#?Rgh- Rl and R2 are as definegcﬁzgg?gpﬁ?gpagg$
represents a hydrogen atomor a halogen;. - R3 represents: a phenyl group
substituted with one or nore halogenz%%ﬁm and/or with one or nore of the
following groups: (Cl-Co6)al kyl, (Cl-C6) al koxy, -NO2, cyano, -COR4, WO
2006/ 042954 PCT/ FR2005/ 002565 122 -SO02R4, -CO2R4, in which R4 represents
a (Cl-C4) alkyl gPodphetererbsyRRER6ITPHPWAPERCRSL1RGSHREtEtYFEas def i ned
in daiml; a pyridyl, razinyl , pyrimdinyl,, ridazinyl, pyrazolyl,

| m dazolyl . PREEYBPSI OF R BEAPYRTS GRA/GR ML tR GRS, Gt MO8 hdi azol yi

t hi ophenyl , r.r.ol furyl, grou e sal d, abovenentioned groups being
optionally sﬁ%ngﬁﬁﬁéd?&?tﬁdéﬁ%%grc%%réﬂhgi agﬁgxgnaf8F i th one or nore
of the f0||0mﬂﬁgrgbggg§hts 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 sclvates, and also in the form of

enantiomers or diastereoisomers, and a mixture thereof.
5. Compound according te Claim 1, of

formula {I) in which:

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

- Y represents a hydrogen atom or a halcgen;

- R3 represents:

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

(Ci—-Cs)alkyl,

(C1-Ce) alkoxy,

-NO2,

cyano,

-COR4,

-SO0,Ry,

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




(C1-A)al kyl, hydroxyl, (Cl1-C4)al koxy, cyano, norpholine,
trifluoro(Cl-C4)al kyl, -COR4, -SO02R4, in which R4 is as defined in Caim
1, - (CH2) gNRSR6r in which R5, R6 and q are as defined in Caiml,
phenyl, pyridine, -SCH3; the nitrogen aton(s) of the said groups

menti oned abgve, hei ionally substituted with a - CA oup,
2006/ 042954 ﬁ?;T?EEEBg&%ééS% 123 the nitrogen at o%“ff%l’%?z’%zxéﬁﬁgggroups
menti oned above being optionally in their N-oxide form a quinoxaline,
qui nol i ne, isoquinoline, indole, isoindddle, indoline, indazole,
benzot hi azol e, benzi m dazol e or benzoxazol e group, the said
abovenent i oned groups being optionally substituted with one or nore

hal ogens and/ or wrtRHohdlFsRenoie Wybelxgd, Re( endcq) arrypsofefeneds) al koxy
groups; - mrepresents 2 or 4; and/or - n represents O, 1 or 2; and/or - p
represents 0iRi G18AB #érm of base or of addition salt with a
pharmaceutically acceptable acid, in the formof. hydrates or,solvates, and
also in the form 8f2 RAEhTYbneP¥I3F1RY stBYEbW%%ﬁEYi: BRE 42 A Q¥ br e

t her eof .

S

pyrazolyl, imidazolyl, thiazolyl, 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:

(Ci—C4) alkyl,

hydroxyl,

(C1-C4) alkoxy,

cyano,

morpholine,

trifluoro(Ci—-Cs)alkyl,

-CORg4,

-805R4, in which R; is as defined in Claim 1,

- (CH2) NRsRs, in which Rs, Rs and q are as defined
in Claim 1,

phenyi,

pyridine,

-SCHj;

the nitrogen atom(s) of the said groups mentioned
above being optionally substituted with a (C;-Cs)alkyl
group,

the nitrogen atom(s) of the said groups mentioned

above being optionally in their N-oxide form;



7. Conpounds according to any one of Clains 1 to 6, chosen from

1- (1, 5-di nethyl -1 H pyrazol e- 3- car bonyl ) pi peri di ne-3- carboxylic acid
[ 4- (5-cycl ohexyl -2 met hoxyphenyl) thiazol-2-yl]an de,

1- (1-nmethyl -1 H i m dazol e- 2- car bonyl ) pi peri di ne-3- carboxylic acid

[ 4- (5-cycl oh - 2- yphenyl ) thi azol -2-yl]am d
1-(pyrinidingézkgéﬁﬁgﬁ§gg i peri di ne-3-carboxylic aC§GT/FR2005/002565

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

PCT/ FR2005/ 002565 124 1-(pyrazi ne- 2- cedbonyl ) pi peri di ne- 3-carboxylic acid
[ 4- (5-cycl ohexyl - 2- et hoxyphenyl ) t hi azol - 2-yl ] am de,

1- (1- oxypyri di ne-2- car bonyl ) pi peri di ne-3-carboxylic acid
[4-(5-cyc|openty|92anﬁvh69§9£én9r)gﬁiaﬂénngf yEpaHigeline, indole,

1- (2- hydr oxypyr i di ne- 3- car bonyl ) pi peri di_ ne- 3- carbaoxylic acid

[ 4- (5- Cycl ohoX§EPIo et RBRGRRERY| L oERZRLSY - Doppstiidgole,

1-(1- i di - 3= b | i i di - 3- b i i d
[ (52 cyel onBRJEBLABERE) BRERIFoPREaLS S50 aneaaii

Lot o BBl S BB SIS AR 201

L4 ° £ e noxyEhenyt ) ] ¢
(5! eyt onery 8- B, RBEESRRRLERrA, 39EPERY it ool U more nyaromy,
1- (pyrazi ne- 2cgat hnyvidier icdieey 41 £e% ?gy% sacid

[ 4- (5-cycl ohexyl - 2- met'hoxyphenyl )t hi azo am de,
1- (pyrazi ne- 2- parbph¥kEAtBeRi dirnas2aaaybexylic acid
[ 4- (5- cycl ohexyl - 2- met hoxyphenyl ) t hi azol - 2-yl ] am de,
1- (2- pyri di n-2aykapeegkhpspoyi di be- 2;canbgwyl i ¢ aci d
- 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.
6. Compound according to Claim 1, of
formula (I) in which:
- Ry and R; are as defined in Claim 1:
- Y represents a hydrogen atom or a halcgen;
~ R3 represents:
¢ a2 phenyl group substituted with one or more
halogen atoms and/or with one or more of the following
groups: |
(C1~Cs)alkyl,
(C1-Cs) alkoxy,
~NQg,
cyano,

-COR4,



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

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

[ 4- (5-cycl ohexyl - 2- met hoxyphenyl ) thiazol-2- yl]am de, WO 2006/ 042954
PCT/FR2005/002565 125 (S)-1-(1-oxypyridine-2-carbonyl) pi peri di ne- 3-

carboxylic ﬁbﬁg%gﬂ%ég ohexyl - 2- et hoxyphenyl ) t hiazal > 6-yl,1 agide,

1- (pyra2|ne erldlne 3-carboxylic acid

[ 4-(5- cyclohexyl 2- met hoxyphenyl ) t hi azol - 2-yl ] am de,

(S) - 1- (pyr azi ne- 2- car bonyl ) pi peri di ne- 3%&r boxylic acid

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

1- (1- oxypyri di ne- 2-car bonyl) piperidine-3-carboxylic acid
[ 4- (5- butyl - 2- net K8¥gPhenyl )t hi azol - 2-yl ] ami de,

1- (pyrazi ne- 2-car bgnyl ) pi peri di ne-3-carboxylic acid
[ 4- (5- cycl opent y| “2CRRth M@ﬁﬂ)%mr&%@wnm &m(&e CUalkyl group,

(R -1-(pyrazine-2- bh§§§éplperl ne 3-car lic

[ 4- (5- cycl ohexyl - ?ﬁé? Rend?) ¥ BhFRZB- fp ﬁ|8§e S5 defined
1- (1-oxypyrigin l% ﬁa?bonyl)pyrrolldlne 3- carboxyllc acid

[ 4- (5- cycl ohexyl=2-nef' hoxyphenyl ) thiazol-2- yl]anide,

(0 oy 47 BrEsspen PRI B asbe Ol a0kt
preparing a 59B995m910f1m£95E3h§1(|kh@%%%&?&”gl%gtﬁﬁﬁz% neiof Caims 1 to 7,
characterized in that a conpound of formula bel ow. 2006/ 042954
PCT/ FR2005/ 00258881y176is¥xazolyl, oxadlazolyl 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-C4)alkyl,
hydroxyl,
{C1—Cy)alkoxy,
cyano,
morpholine,
trifluoro (C;~C)alkyl,
-CORy4,
-S0z2Rq, in which Rs is as defined in Claim 1,
- (CHz) NRsRg, in which Rs, R and q are as defined
in Claim 1,
phenyl,
pyridine,
-SCHj;
the nitrogen atom(s) of the said groups mentioned

above being optionally substituted with a (C;-C4q}alkyl

group,



O )ZNN(CH2). Rz HcHZ)r N\H R, in which R1 and R 2 represent
precursors of RlL and R2 as defined in daiml1l and Y, mand n are as
Claim1, is reacted with a conpound of formula (VI) below. OZ

defined in

(CH2)pR3 (VI) in which Zis a leaving group and R3 and p are as de

et woon 0 MR 26867982888muound of Formul a (v )|  ¥oB/FEEBOa70pREsh

- A RI1 (V) W 2006/ 042954 PCT/ FR2005/ 002565 127 in which R1 and R 2
represent precursors of Rl and R2 as defined in aim1, Y, mand n
defined in Caim 1, and A represents a hydrogen atomor a protecting

group -Pg. 10. Medicanent, characterized in that it conprises a conpound
of formula (1) acétbedpa§regeanptomie)opfcthensaidt grpupsl repkdomgceut i cal

in Claim1,

conposition,

above being optionally in their N-oxide form;

¢ a gquinoxaline, quinoline, isoquinoline, indole,
isoindole, 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,
(C1-C4)alkyl or (Cy-Cy)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.

7. Compounds according to any one of Claims

1 to 6, chosen from:
e 1-({1,5-dimethyl-lH-pyrazole-3-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]amide,
¢ 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-3-carboxylic acid

[4-(5-cyclohexyl=2-methoxyphenyl)thiazol~Z~yl]lamide,

fined
angi ng
CH2) - N

are as



characterized in that it conprises a conpound of formula (1) according to
any one of Clains 1 to 7, and also at |east one pharnmaceutically
acceptable excipient. 12. Use of a conpound of formula (1) according to
any one of Clainms 1 to 7, for the preparation of a nedicanent for treating

and preventi roni c i mmunoi nfl anmatory (i dr ones,
such as athe sgépg?ggﬁgggallergic di seases, cancegbgzgigﬁggpgpggéges I n
whi ch angi ogeni ¢ processes are involved. 13. Use of a conpound of fornula
(1) according to any one of Claims 1 t3#%, for the preparation of a

medi canment for treating and preventing viral or bacterial diseases, cardiac

pat hol ogi es, obesity and cancer. ) L . i
¢ l1-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid

[4-(5-cyclohexyl-2-ethoxyphenyl)thiazol-2-yliamide,

¢ 1-(l-oxypyridine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclopentyl-2-methoxyphenyl)thiazol-2-
yl]lamide,

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

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

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

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

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

¢ 1-(pyrazine-2-carbonyl)piperidine-2-carboxylic acid
[4- (5-cyclcochexyl-2-methoxyphenyl)thiazol-2-yllamide,

¢ 1-(2-pyridin-2-ylacetyl)piperidine-3-carboxylic acid
[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yliamide,

o 1-(l-oxypyridine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclohexyl~-2-methoxyphenyl)thiazol-2-

yl]amide,
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¢ (S)-1-(l-oxypyridine-2-carbonyl)piperidine-3-
carboxylic acid [4-(5-cyclohexyl-2-
methoxyphenyl)thiazol-2-yl]lamide,
¢ 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]amide,
s 1-(l-oxypyridine-2-carbonyl)piperidine-3~carboxylic
acid [4-(5-butyl-2-methoxyphenyl)thiazol-2-yl]amide,
¢ l-(pyrazine-2-carbonyl)piperidine-3-carboxylic acid
[4- (5-cyclopentyl-2-methoxyphenyl)thiazol-2-yl]amide,
¢ {R})~1-(pyrazine-2-carbonyl)piperidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]amide, |
¢ 1-(l-oxypyridine-2-carbonyl)pyrrolidine-3-carboxylic
acid [4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-
yl]lamide,
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 cf formula (V) below:
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Y
I S O
NAN
CH,),.
. N (CHy)
{CH,)>=—NH
R,

V)

in which R’; and R’; represent precursors of Ry 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

z/[k (CH,).R,

(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 0]
PN
(CH2)m
R H |

(CH)—N - A

R',

(V)
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in which R’; and R’; represent precursors of R; and R:; as
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
cne 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,

obkesity and cancer.



