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2- CARBAM DE- 4- PHENYLTHI AZOLE DERI VATI VES, PREPARATI ON
THEREOF AND THERAPEUTI C USE THEREOF The inventi on
relates to 2-carbam de-4-phenylthiazole 5

%lé/(%éf&sg 019 the preparation thereof mdft@d@e/om,zg

erapeutic use thereof. A subj ect of the invention is

%@?@ﬁﬁ%ﬁf%ﬂ#‘%. 104k CREREVRERYRR, °( FremarprToN

frHRREGe Z0NTD Uy RS T T 0 g7 SE TﬁERﬂ:ralt'ogen

(C1-C8)al kyl, trifluoro(Cl-C4)alkyl, -OCH,

-0-(C1-Cc8)al kyl, -0-trifluoro(Cl-C8)alkyl, -0 15

(£3: C .al Bpkelyithiazole
cﬁg oé?‘)";??’?ﬂ- oo K=t o aagd%%élé’f a&)dm kylthi o: = (i1)
R%:r:s\restahsm,ed n‘cromhtehepglepapracmcm sthageof Hend to the
hal ogen, - k%flkyl trifluoro (C1-C4) alkyl,
pets %‘o“(‘“clh t}%ﬁ <+ (C3- C10) cycl oal kyl, -0- (G

20 C8) al kyl, -0 (C3-C13) cycloal kyl (C - C8) al kyl ,

-0- (GC3- ClO) cycl oal kyl, -O CH2- CH=CH2 and

(C35E8) eyl ¢al kyhe (EIVeEg) ofl kit ; COPPPERCY cegriesdding

a hydrogen atom.or, 4 hal ogen; -(iv) R3 represents:

Y
S O
L e
N N N
R LN
R
R,
(1)
in which
-(1) R; is selected from the group consisting of H,
halogen, (C1-Cglalkyl, rriflucro(C;—-Cslalkyl, -0OH,
-0-(C1=Cpg)alkyl, -0-trifluoro(C;-Cg)alkyl, -0-

(C3—Cip)cycloalkyl (C1-Cglalkyl, ~0-(C3-Cqi¢)cycloalkyl, -0O-
CH»—CH=CE, and (C;-Cs)alkylthioc;

-(i1) R, is selected from the group consisting of H,
Laiogen, -OF, (C-—Cgyalkyl, trifluocro(Ci-Clarkyl,
perfluoro(C,-Cslalkyl, (C3—-Cig)cycloalkyl, -0-(Cy-
Cslalkv., -0-(C3-Cyy) cycloalkyl (C--Cglalkyl, -0-(Cx-

Cio) cyclocalkyl, =~0O-CHp;-CH=CH; and (C3-Cgicycloalkyli (Cy—
Cglalkyl;
-(iii) Y represents a hydrogen atom or a halogen;

-{1iv) Rs; represents:

al) a group of formula -(CHz}p-A
in which p represents 0, 1, 2, 3 or 4, and:

- when p represents 2, 3 or 4, A represents a group of
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25 al) a group of formula -(CH2)p-A in which p
represents 0, 1, 2, 3 or 4, and: - when p represents
2, 3 or 4, Arepresents a group of Il WO 2006/016039 2
PCT/ FR2005/ 001729 formula: -NO-N-N_ ~R6, or N

%R% 5%4955‘?55?9 olanWhI ghE'B@( ci- Sc’:il) %l Eg %/9&1{569{001720

' 1 2 and -(CH2), NR4R5, where n represents
Ofoim8932 “and R4 and R5 represent, independently of
one another, a hydrogen atom or a (Cl-C8)alkyl,
-CO( C-TCA al kyl or - 0- (C - | group;—10 - or,
wherrN re esents—f, 2,/ 3 or~ 4 NA represents g—igsoup, oy
of forwula: R7 17 F R7 N -~ , in whirdhR7 i's
sel ected fromthe grolyp consistingsof H  (Cl-Cqg)
al kyl, -€0 al kyl, bentyl, -CO O (Cl- 15 Cg)al kyl,
-CO O benzyl, -CO phenyl, -CO heteroaryl, -CO
(GQRG&Q)cycloalkyl, - S2- (C1-C8) al kyl, -SO2- and

o%n Se%ﬁggénéglg%%édMF?%ﬂjHH¥”§¥Eﬂgsc9msﬂstgmggof H,

3 (c1 Calalkyl,  —(CHz),OH, =(CHz)n0(C1-Cy)alkyl and

-7

~ (CH;) ,NRyR;, where n represents 0, 1 or 2, anc Rs and Rs
represent, independently of one another, a hydrogen
atom, or a (C1-Cglalkyl, ~C0(C;-Cyyalkyl or -CO-0-
(C.-Cg)alkyl group:;

- or, when p represents 1, 2, 3 or 4, A represents &

group of formula:

R

0 R
N N N 0 _:—N
S 0.

in which R- is selected from the group consisting of E,

{C1-Cgialkyl, -C0-(C1-Cgralkyl, benzvyl, ~CO-0-(C1—
Cg)alkyl, —-CO-O-benzyl, -CO-phenvyl, -CO-hetercaryl, -CO-
{Cz—Cio)cycloalkyl, -S50:-(C1—Cg)alkyl, -80,—(C3—
Cg)cycloalkyl and -S8SO:;-heterocaryl ;

- or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:

said group being optionally substituted with =z (C1—C4) -

alkyl group;



15

20

20 group of fornmula: or said group being optionally
substituted with a (C1-C4)- al kyl group; WO

2006/ 016039 3 PCT/ FR2005/ 001729 a2) a group of
formula -(CH2)p-CO-Ain which p represents 1, 2, 3 or

r nts a group of; formula: pghy ﬂa\g)@g\l/blol 29
N e N S e S

R6 are as def.ined abov a group of fornmul a
?&C}:’—ﬂz?ﬁoﬂ P ﬁgmﬁOrWUIareéreSeﬁwa@%ﬁ 1, 2, 3 or 4 10 -
whenwpiEBEpPpeseptssdntd, 13 a4, oA Bepresents a group
of formula: -N Q-N-N - ']--R6 or R6 R6 R6

- NRE4ARBPLEPANRAI éth@UPRSfaﬁéfrF%‘lére as defined above:
15 - or, when p represents 0, 1, 2, 3 or 4, A

repreye‘m\c, a group fornmul a: 7 R7 NNNO NR7
i ch R 1s as—gdefined abovey {_———Rs or
’ t ' ._.__N___ ’
RE RG RS
-NR4Rs,

in which R4, Rs; and Rs are as defined above;

a3) a group of formula -CO(CHz)p-A
in which p represents 0, 1, 2, 3 or 4
- when p represents 1, 2, 3 or 4, A represents a group

of formula:

—N o ~w<:;] , _"—& >, ﬂ_&:i__Re , or
Rs Re

Re

-NR4Rs,
in which Rs;, Rs and R¢ are as defined above;
- or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:

R, Ry R,
O ;

N N N N
3.1 O Y.t

in which E; is as defined above;

- or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:
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represents a group of fornmula: WO 2006/ 016039 4

PCT/ FR2005/ 001729 ,or N said group being optionally

substituted with a (Cl1-C4)- al kyl group; a4) a group
represents a group of fo apoofd / BolN7 20

M%B %956%@“§E§§ P -J, or Ff? |npmh|ch %g@%s as /

defi ned above; -(v) a represents 2 or 3. 10 A

preferred hal ogen is uorine. Thegconpounds of

formula (1) may cont e or nor asymetric carbon

atons. They may ther¢f orejexst i theg form of

enanti omers or of dia eoi soners. se 15

enanti omers and di astereoi soners, and al so nixtures

thereof, including racemc mxtures, formp % of &ﬂ

i avent géﬁupm@lé@nmm%n%ﬂﬁr oF%FélFM@ﬁaVlé Ca)

thf § g}g .20 bases or of addition salts with acids.

Sich adartiBh salts formpart of the invention. These

salts are advantageously prepared with

pha naceutlcally acceptabl e acids, but the salts of

284)ht hePTaEPdst hat are useful, for exanpl e, for

Pufi §¥iPBE B represents a group of formula:

R7 R

O B O

in which Ry is as defined above;

—(v) a represents 2 or 3.

A preferred halogen is a fluorine.

The compounds of formula (I) may contain one o©or mere
asymmetric carbon atoms. They may therefore exist in
the form of enantiomers cr of diastereciscmers. These
enantiomers and diasterecisomers, and also miztures
thersof, including racemic mixtures, form part of the

invention.

The compounds of formula (I) may exist in the form of
bases or of addition salts with acids. Such addition

salts form part of the invention.

These salts are advantageocusly prepared with
pharmaceutically acceptable acids, but the salts of
other acids that are useful, for example, for purifying

or isclating the compounds of formula (I) also form
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or isolating the compounds of formula (I) also form WO
2006/ 016039 5 PCT/ FR2005/ 001729 part of the

i nvention. The conmpounds of fornula (1) nay al so exi st
in the form of hydrates or of solvates, i.e. in the

fapmafs,B18850cCi ati ons or coyrbi nations %%?}Fﬁé‘@oﬁ}/ooww
nore water nolecules or wwth a solvent. Such hydrates

aggr§o£¥atﬁg lqbggtggbn1part of the invention. In the

nt ext of resent ‘i nvention: 10 - the term"Ct-z"
where t and z may have the values of 1 to 10, is
i ntended to nean a carbgn chain that. may have fromt

tB13 EAFBORTAEORE, TRaMUedanpi e e Ak ER L 30| ghe form

|@§eng§grggegea5va QﬁerBlQQ@LQ t hat . ”HylﬂaVﬁhafr§8}A of
to 3 carbon atons; 15 - the tern1"kb|" is intended to

neapcal dbl ogen @t omersUch tde e f waodhi nene a awhl opicre, water

b j the t I
ﬁ?g%g %g%o neangane solveﬂ% cth§§%£%%sngydsoivates

“safurat'ed, i near’ or" branc
aklphatbemgpoup copthenahtynsubstituted with a hal ogen
atom By way of 20 exanples, nention nay be made of
nmet hyl , ethyl, propyl, isopropyl, butyl, isobutyl,

tﬁftt@@t¥$nt@§9t¥f th@ ﬁké@é&?thbe9£QHﬂs etc.; the
term"a cycloal kyl group” is intended to nmean a

cycl i ctizé kyErgr 0Gp-: "Bywiwene of @%dnﬁlesaynéﬁvsomhﬁayvalues

25 b nad of cycl [ I c cIobutyI G cl enty
cyclohexy?ogrou ’98 88& & efm "4R A ﬁ%gy gr&ﬁ%F may

Ilsavat emded 4 otaean aarbon atoms, for example the term
“Ci-3” 1s intended to mean a carbon chain that may have
from 1 to 3 carbon atcoms:

- the term “Hal” 1s intended to mean a halogen atom
such zs a fluorine, & chlorine, a bromine or an iodine:

- the term “an alkyl group” is intended to mean a
saturated, linear or branched aliphatic group
optionally substituted with & halogen atom. By way of
examples, mention may be made of methyl, ethyl, propyl,
isopropyl, butyl, isobutyl, tert-butyl, pentyl,
Z2-fluorcethyl groups, etc.;

- the term “a cycloalkyl group” 1is intended to mean
a cyclic alkyl group. By way of examples, mention may
be made of cyclopropyl, cycrobutyl, cycleopentyl,
cyclohexyl groups, etc.;

- the term “an &alkoxy group” 1s intended toc mean an
-0~alkyl radical in which the alkyl group is as defined
above;

- the term “a hetercaryl group” 1s intended to mean
an aryl group carrying one or more hetero atoms,
cpticnally substituted with another hetero atom. By way

of examples, mention may be made of pyrazine,




-0-al kyl radical in which the alkyl group is as
defined above; 30 - the term"a heteroaryl group" is
intended to mean an aryl group carrying one or nore
hetero atons, optionally substituted with another

ero, of exanpl es, nenti op-fRyxzbeoTRAS1 729
h§6p%§a§ 8“%03% 2006/016039ngiPCT/FR2005/001729

pyri m di.ne, pyridazine yridi.n t , o
RULEICN N L e CLS

gFRUPSo1 8t C. bxhhelker mp yidﬁﬁﬂdLﬂﬂimﬂdadoiﬁDup6x®§yr1dine
intended to 5 mean an aIkyI radi cal, as defined

apoversfoet@éhich all the carbon atons are substituted

Wi th f%Hgneg%ﬁuogsperéq%%gogq%yyng¥gm§6 Whi Ghhadr®ied to

subj ects of the Tnvention, mention nay be nmade of a
5 fhesh groud kofl Tk dorpbunds d&fﬁoeduﬁ@qweaanﬁﬂWN#ChYall

ah@eYCQFEOQSaBEPFnéaeaﬁgéSL %ﬁﬁsguﬁéthcg Fée |nvent|on

of formula (l1.a) are those 15 in which RLis in the

2-position and R2 is in the b- ,
Among  the compounds which are subjects of the

invention, mention may be made of a first group of

10 compounds of formula (I.a) below:

Y
1]
— )‘k
N~ N /\
R, 3

(l.a)

in which R;, R., R; and Y are as defined above.

Compounds of the invention of formula (I.a}) are those
15 in which R; is in the Z2-positicn and Rz is in the 5-

pesition with respect to the phenyl.

Amecng the compounds which  are subjects of the
invention, mentiorn may be made of a second group of

20 compounds of formula (I.b) belcw:

Y
N—8 O

|
FSRaas
1
K/N\(CHz)p

R,
(Lb)

in which Ry, Rz, Y, p and A are as defined above.
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position with respect to the phenyl. Anmong the
conpounds whi ch are subjects of the invention,

menti on may be nmade of a second group of 20 conpounds
of formula (1.b) below \-S O i R\ NNNN (CH2)p

(b} ook Ny Rl, R2, Y, poand A are a kPeds /001729
Ciabook o Bhed o060y PCT) R2005/00172%Cﬁ?£hp0unés

Lot S BT ! s 2o )AL o3¢ i ) choes

Wit hyhaspect, tDsthe phenyt-pbSsAnpag tihel c:mnpmmds the 65—
whi ch are subjects of the invention, nmention may be
naelel bica Whr$dr@ﬁﬁastoro EBﬁpBDﬁH§lof formula (1.c)
below Y ~N R NB R2 (I. c) inwiich R, R2, Y and

B are as defined above. 10 Conpounds of the i nvention
ofméogmulwng | . cpmppenthoserhian whiack Rlsisi¢@ts hecf  the
igggﬁ%igg a?%ﬁ%ﬂéﬁ kpb}hgesnmdo of a third group of

compounds of formula (I.c) below:

(l.c}

in which R-, Rz, ¥ and B are as defined above.

Compounds of the invention o¢f formula (I.c) are those
in which R; is in the 2-position and R, is in the 5-

position with respect to the phenyl.

Other compounds of the invention are those for which:
- R, represents a -0-(C;—Cg)alkyl group and/or;
- R, represents a (C--Cglalkyl, (Cz~Cig)cycloalkyl,

perflucro(C;-Cs)alkyl or —-0-{C;-Cg)alkyl group.

Among the compounds of formula (I) of the invention,
mention should in particular be made of the Zfollowing
compounds:

+ (R)~N-[4~(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-
N’ -[4-(l-methylpiperidin-3-yimethyl)piperazin-l-yl]urea
(Compound No. 76),

. N-[4- (2-methoxy-5-propoxyphenyl)thiazol-2-y1]}-N"~-

[4- (Z-morpholin-4-ylethyl)piperazin-l-yllurea (Compouna
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position with respect to the phenyl. 15 O her
conpounds of the invention are those for which: R1
represents a -0-(Cl-C8)al kyl group and/or; R2
represents a (G -C8) al kyl, (CB-Cl0) cycl oal kyl,

2@@;%5?525§%' )al kyl or -G (Cl-C8)al kyl -g% op5 589,/001729

unds of formula (1) of the invention,
mention should in particular be made of the follow ng

cHpotnds:

(R - Nl 4r {5 eyl ohexyl 525 ret hoxyphenyt h L i azep -2+ yHi- - [4-
N -[4-(I-nethy|p_perldln-37y-nethyl{p|€era2|n-1-y| ure
a(325ipeconpound-Noprepyl)piperazin-l-y Jurea {Compound

hﬁé4-£g-nethoxy-5-propoxypheny|)thiazoI-2-yI]-N -
[‘-(2-n%fpho|in-4-y|ethy|)piperazin-l-yl]urea )
( Conpaung: WO 20861 16039 BoPCTp i IR0 D947 R92-No] —Hj 7 [4~

N-[4-(2-neth - 5- | ph [ )t hi -2-yi]-N-[4-
LS b war PR AT PR BEbRo) P oF BEREIT T 9F FOFRa { ContormaCud
o 13}, ,5

N-[4-(2-meth -5- | ph [)thi [-2-yl]-N -[4-

(2 87 neE My AnE NBOT R pbY BBFFRI A Thorpaled yeanplotnd - (2~

N 52 R oS8 Br Sp5T el ERF A8 270 XK [4- (2.
oxOsoRppynaokbdi pol;y-ethy_)pi perazin-1-ylJurea 10
N LA OO et P S 5P o T R SRR KL LT o2 5P R v 4 14
ﬁé;lg%?eﬁﬁ8h22¥yﬁéBMbl)phpe&aéﬁﬁ=1=yhhu&@a ( Conponagpound
No. 21),
. N-[4- (2-methoxy-5-propylphenyl) thiazol-2-yl1-N"-[4-
[2- (tetrahydrofuran-2-yl)ethyllpiperazin-l-yl]urea
(Compound No. 2Z),
N-[4-(2-methoxy-5-propylphenyl)thiazol-2-yl]-N"~[4-
(2-pyrrolidin-1-ylacetyl)piperazin-l-yl]urea {Compound
No. 31),
. N-[4~(2-methoxy-5-propylphenyl)thiazol-2-yl]-N"-1[4-
[2-(3—ethylaminopyrrolidin—1—yl)ethyl]piperazin—l—yl}—
urez (Compound No. 23),
N-[4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-y1]-N’-
[4- (1-methylpiperidin-4-yl)piperazin-l-yl]urea
(Compound No. 47),
. N—{4—(5—cyclohexyl—2-methoxyphenyl)thiazol—Z—yl]—N’—
[4-(_-benzylpiperidin-3-yl)piperazin-1-yl urea
(Compound No. 63),
N-[4-(2-methoxy-5-propylphenyl)thiazol-2-y1l]-N"-[4-

(2-pyridin-4-ylethyl)piperazin-l-yl]urea (Compound
No. 28},
. N-[4-{2-methoxy-5-pentafluorocethylphenyl)thiazol-2-

yl]—N’—[4—(2~pyrrolidin—l—ylethyl)piperazin—l—yl]urea
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N-[ 4- (2- met hoxy- 5- propyl phenyl )t hiazol -2-yl]-N -[4- 15

[ 2- (tetrahydrofuran-2-yl)ethyl]piperazin-I-yl]urea
(Conpound No. 22),

N-[ 4- (2- met hoxy- 5- propyl phenyl) t hi azol -2-yl ]-N -[4-
(,\ﬁopgg?@'/g%aﬁ-y' acetyl) pi pey azi n-1 -yl ] seear{ Conposnd 2 o

N-[.4- (2- net OXy: propyl phenyl )t hi azol -2-yl]-N -f4-
[é&f§§8%ﬂ9|§ % yFrolidin-1-yl)ethyl]piperazin-1-yl]-
UFeaj%(meQMﬂ@b&Kbhéﬁﬂl z- Tothoxyphenyl)tb$azol -2~ vl}
N—54 55 cycl ohexyl - 2- nethoxyphenyl)thlazo L
[hdr1 néFﬁQFBPbéPFH?ﬂlﬁl?rfpVﬁePéE?naFlVFfuyeiu 55

( n 4

?Bgﬂ?g gggﬁohez% L 2-nmet hoxyphenyl )t hi azol -2-yl]-N -
H&NWWWmmmmw&%%MmmmmWHm&l2w%'—

d No
NP T oE Rt Rk o ob b ¥poF BHENGI PERR RSB 1Y PERP- [4- 30
ﬁé@@%%?ﬁh@-ﬁoylsbhyl)piperazin-l-yl]urea ( Conpound
N [ 42t %m&%@ayzlszwﬁlaﬁ Tot ot RyR ey Y1 R Byorebiiazol-

& t rea
Vi 3061 016636 8"pCH) LR %oﬁ?%o?¥5é9“p?%%%ﬁﬁﬁ%hi%}9%¢?

N fdmpbunaciohexyl - 2- T. et hoxyphenyl ) t hi azol - 2- vl ] -
(CommiriP R e L0 i AP S 88 tl,ﬁj\/i;éjf—e?—yl]—w—
h&ﬁ4fﬁ5o£yct@ﬁyxybizdmﬁtmeyy@hapy Ptheazalin21y?1] uNea
[?héépgg;éoleln I-erthyI)plpera2|n 1-yl]urea

. N-[4- (5-cyclohexyl-2-ethoxyphenyl)thiazol-2-yl]-
[4~-(2-oxo-2-pyrrolidin-l-ylethyl)piperazin-l-yl]urea
(Compound No. 109),

. N-[4-(5-cyclchexyl-2-methoxyphenyl)thiazol-2-y>1]-N'~
[4- (2-oxo-2-morpholinc-4-ylethyl)piperazin-l-yl]urea
(Compound No. 116},

. N~[4- (5-cyclohexyl-Z-ethoxyphenyl)thiazol-2-y1]-
[4-(2-oxo-Z-morpholino-4-yiethyl)piperazin-l-yl]lurea
(Compound No. 110},

¢ (S} N-[4-(5-cyclonexyl-2-methoxyphenyl)}thiazol-2-yl;-
N’ -[4-{l-sulphomethylpiperidin-3-yilmethyl}piperazin-1-
yllurea (Compcund No. 112),

. N-[4~(5~-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-N'~
[4-(1-oxo-1-(l-oxopyridin-2-yl)meth-1l-ylpiperidin-3-yl-
methyl)piperazin-1-yllurea (Compound No. 113).

Some intermediates that are useful for preparing the
compounds of formula (I) may also serve as a Zfinal
product of formula (I), as will emerge in the examples

given hereinafter.
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5

ound No. 30),

(5-cycl ohexyl - 2- net hoxyphenyl ) - 5- -1 uor ot hi azol -
N -[4-(l-nmethyl pi peridin-4-yl)piperazin-Il-yl]ure
(Conpound No. 59),

np
4-
1] -
10
i S e e
nmp

LNz
<|—|

IOI

rolidin-l-ylef I)plpera2|n 1-ylJurea
ound No.

NS[BL (BT Vel oﬁ@m | LW henyT ) t APATEF 2. i N &7 1570
[4n§gn@§gn21ﬂ¥§rggkq%n dsylhethyl)piiperazi thit ylagmar easeful
(Conpound No. 109),

Nipzﬂ; e5<pyeiiofepirzimsish oy fivgii )3 hi Bz otcoeydljog to the
@ %xo 2- nor phol i no- 4-yl et hvl ) pi perazin-1-yl]urea
npo und ' No. 116), 20

N—[4 (5-cycl ohexyl - 2- et hoxyphenyl ) t hi azol - 2-yl ] -

[ 4-(2- oxo- 2- nnrphollno 4 ¥|ethgl)plgerazin-l-yl%urea

(éﬁnpéaﬁd RBbsiﬂBfnt ( pression rotective
m::jﬂ:éugﬁ' &yl QEeMt&d‘@dheavml 3t hgjraiﬁi Zhyt[-makes it
[4- (1 -sul phonet hyl pi peri di n- 3-yi met hyl) Pera2|n | -
Zﬁoyspbﬁea Gﬁbﬁﬁdﬂhd'@b LaaPFSt & reactive function such

4-(5-6 | ohexyl e 1hi, azol VLN )
L(1£oxd%§?x££%xopyrl QéXRF)E%%% q&y%%--égflanFS-in
Ise&ethyy)pwbe&@@emekaﬂﬂlﬂhﬁiidﬁnqnnumh¢¢nva7f@mct3@ﬂ at

Sone i nternedi ates that are seful _for arin
P P%y§ %a?ups and

cofifonds odf Sfyélrtr%ﬂsés(l) AP E S s VRS

product of nfeemuba (ddoras Wil | ener ge i Bebhetexaiphesare
given hereinafter. 2006/ 016039 -0 PCT/ FR2005/ 001729

civen in T“Protective Groups in Organic Synthesis”,

/'\l—|

f]

Green et al., 2nd edition (John Wiley & Sons, Inc., New

York).

n the subsequent text, the term “leaving group X" 1is
intended to mean a group that can be readily cleaved
from a molecule by breakirng a heterolytic bond, with a
pair of electrons leaving. This group can thus be
readily replaced with another group in a substitution
reacticn, for example. Such leaving groups are, for
example, halcgens or an activated hydroxy. group such
as & mesyl, tosyl, triflate, acetyl, etc. Txamples of
leaving groups and also references for the preparation

thereof are given in “Advances in Organic Chemistry”,

J. March, 3rd Edition, Wiley Interscience, D. 310-316.

In the subsequent text, the expression “precursor cf R,
R, or R;” is intended to msan a substituent R’;, R'> cr
R’, that can be converted tc Ry, Ry and R; by one or more

chemical reactions.



10

15

20

25

30

Simlarly, some conpounds of fornula (1) of the

i nvention may serve as internedi ates that are useful
for preparing compounds of fornula (1) according to
the invention. 5 In the subsequent text, the

e%8r§§§g?ﬁl%8ggtectlve groug%gp" is intgngded:t@neam1 729

makes it possi firstly to protect a
h¥d

active function suc xy an.AmNe: .+ onded
d Ti h§=a SSyrcesi e gfhd’it’lot%eecon 19 egener ate the

| Ab acimezeact hve ifdardtricon @fouphecﬁnd @f Symichesingl  acid
Exanpl es of protective groups and also nethod th Gride
pfot ete FoHcandush @EpEdt ectiCor are 1 given Tared anayer

"Protectiy n Q.gaphc; gunt hesis” .13 eennet aciq
§¥ %%d e F&%gﬁe f&hn Wi gy g sons, Ince New 15

Y@pk¢“thnlshecsMbsemﬂﬂmvaﬁﬁdh ﬁhét@#&ﬁpl%avWﬁgWyQﬁ®ZO

[ ed an a t hat adily —
ATSEENE LT 53 oy Y eaRe %hg%ﬁh?g%é ytic "°FF
bonde -¥bhBsph20=pabP) Of el a@ib@m&iﬁmz@g—liﬁlsl\?gmdmp N’ -
can thus be readily replaced with another gro
SUbSEREGERBAUTPRABR] on, F5T BIATRA S S Iead%ﬁg

gé°88§z?£§1a£8i E@nﬁlﬁ yhalegens - Qﬁe@Hv@QEbﬂﬁbﬁd tetra-
hydr oxyl group suc as a mesyl, tosyl, friflate,

atetyrobeteteEX@RPUes of 25 | eaving groups and al so
references for the preparation thereof are given in
"Advances in Organic Chem stry", J. March, 3rd

Eghthongn W | gy |ﬂé§é30éﬁﬂ§@1t@en8§0 B16. H'n thed/cr R';

subsequent text, the expression "precursor of R-,
represent a group contalning an amine OF "mydroxyl
functicn, these functions can be intermediately
protected: an amine function can be protected with an
alkanoyl, benzyl, tert-butoxycarbonyl (Boc), benzyloxy-
carbonyl or S-fluorenylmethoxycarbonyl (Fmoc) group,

for example; a hydroxyl function can be protected 1n

the form of an ether or of an ester, for example.

The compounds of the invention can Dbe prepared
according to various methods described in the present

patent application.

Before  tackling these methods, the methods for
preparing the aminothiazcle derivatives of formala [(II)
and the methods for preparing the amine derivatives of
formula (III}, which are useful for preparing the
COMpPoOUNncs of formula (1) of the invention, are

described below.

The aminothiazole derivatives of formula (II} can be

prepared by kncwn methods such as those described in




1

20

30 R2 or R3" is intended to nean a substituent R 1,

R 2 or R 3 that can be converted to Rl, R2 and R3 by
one or nmore chem cal reactions. WO 2006/ 016039 11

PCT/ FR2005/ 001729 1In the subsequent text, the term

"gro “ls.tintended to naleavi‘rg%:f‘
f@(ﬁc?(ﬁ%é’ffig% deri vativerﬂfguch as ann%:c” C ?%{%%%729
a m xed anhydride _or a_sy trical anhydri or el se
et WErED Bhpb EuRTSt | BBl Py TadtrvaTaas or SRaRHI 6

wi th benzo-

triazol -1 -yl oxytris(dinethyl am no)phosphoni um hexa- .

f Inorsplosphat 8(BOP)Y - bénzdtricazaia | 15| g Nw-th @
tetranet hyl yropi um hexafl ugrophoesphat e TLD- e
g0l SFEPNoN RN SRSty anet Ryl T oham ©0 &
tedTaowilOsf tueroberatenédBIU). When one or nore
substituents R _, R 2 and/or R 3 represent a group
contaé'ni ng an @hne or hydroxyl,s function, theses——r
functfons can pé internedi athy 5 prot étt ed:y 1 apine
functon af ected Wimnan| al kanoyl, ° be

ter i~ bukpoxycar® (Boc), ben?’yll carbonyl org

9-fl uor enyl met hoXycar bonyl (Fno p, for exanp

a hydroxyl functizon can be protec in the form df,

an ether or of an,ester, for exanpfe. 20 The conpounds
of the invention tan be prepared #&tcording to varid
met hods described in the presentwipatient applicat M6hY =F
25 Before tackling these nethods, the nethods for

The substituents R’; and R’; have the values indicated

above, 1.e., R’; and R'; represent, respectively, Ri and
R; as defined for the compound of general formula {(I) or
groups that are precurscrs of Ry and Ry; Hal represents

a halogen atom, preferably bromine, chlorine or iodine.

As indicated on the zbove scheme, the compounds of typde
{II) with Y = H, R’ and R’, having the values indicated
above, can be convertad into compounds of type (II)
with ¥ = F and R’- and R’: having the values indicated
above, by reaction with a fluorination agent, for

example Selectfluor®, in a solvent such as DME or DCM

. ~ 4 o
at a temperature ranging from 0°C <o 50°C.

The halcgenated ketones of formula 1 can be prepared by
processes known to Those skilled in the art. Ffor
example, the bromoketonss can be obtained by reacting
bromine, cupric bromide or phenyltrimethyl-
ammeniumtribromide (PTT) with an acetophenone

derivative of formula:



15

preparing the am not hi azol e derivatives of fornmula

(I'1) and the nethods for preparing the am ne
derivatives of formula (I11), which are useful for
preparing the conmpounds of formula (1) of the

RYCEE b OPy 1 88 &9 30 descri bed; bel ow. The @m natiiezoter729
erivatives of fornmula (I1) can be prepared by known

met hods such as those described in WD 2006/ 016039 12

PCT/ FR2005/ 001729 docunents HP,5"18 731, EP 611 766

and WD 99/ 15525. | n genefhal, en Y =H thiourea is
reacted with a hal ogenatled =Raef formula 1
according to the 5 flibwi ction schene: S i

H2Hal S F ~S F 11 0=C/ H2N—~\ H2ZN N H2N NH2 R |
NR R2R2Rz 1 (I 1) (Il)) (withY=H (wthY =
F) The substituents R 1 and R 2 have the val ues

i ndi cated above, i.e. R1 and R 2 represent,
respeetiveky, b ard rReagrdefinedd amdihe eompoumne, in
of general formula (1) or i0 groups that are _
priecor $of 5C of O RICARdSRZR HEl Srépreséftietea Kal Qe inated
atom pr ef erably, £f o ng. . £hf oripec 0ce | ofli Becords.

i ndi cat ed on the above schene, the conpounds of type

;11) with Y =H R 1 and R 2 having the val ues

i ndi cat %d . . :

When the acetophenons derivative of formula 2 is not

commercially available, it can be prepared by various
methods:

- a Friedel-Crafts reaction with benzene substituted
with R’, and R’,, which is reacted with acetyl chloride
or acetic annydride, in the presence of a Lewis acid
such as AlCls or TiCl,, for exanple;

- the action of acetyl cnloride, in the presence of
palladium, with benzene substituted with R’ and R’;,
after deprotonation of the benzene, for example by the
actien of butyllithium and then addition of zinc
chlcride or of manganese iodide. This procedure can be
used to prepare an acetcphenone derivative of formula 2
in which R’, = R, = (C;-Cs)perfluocroalxyl;

- a Fries rearrangemsnt: from an acetoxybenzene

derivative of formula:

0

CH,-C-0

[

1]
R
by the action of a Lewis &acid, a hydroxyacetophernrone

derivative 1s obtained, of formula:
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15 above, can be converted into conpounds of type (I1)
wth Y =F and R- and R 2 having the val ues

i ndi cated above, by reaction with a fluorination

agent, for exanple Selectfluor(c), in a solvent such

a r at a tenperatuge rangi ng {90
é%&?ygﬁgﬁ%ggﬁ%rogenated ketongs of fornUf% €%§é§§9/901749
prepared by processes kno o those skilled in the
art. For exanple, the bro~-
reacting bromne, c de or ghenyltrinethyl
25 annonluntrlbron1de (Pf?) &t h an aeet ophenone
derivative of fornmul \2-2006/ 016039 13
PCT/ FR2005/ 001729 O C~R1 - RZ 2inwichR1

and R 2 have the val ues indicated above, in an

organi ¢ sol vent such as ethyl acetate, a chlorinated
solvent or a mixture thereof, or else an alcohol. 5

Whies hyera&gﬂomuﬂunuawknwm%&$N@ﬂ@$ ﬁ@r@mQ¥QPQsRnbtWh ch
commercially available, it can be prepare by, S_
nethods: CanérFESSr Eraft PO mﬁi ’bgcnzene@]’[&%I o
sybstitutedis 10 w thp-Rd -apd=a R«21, whi ch nslfkmmiembthoxy,
with acetyl chloride or acetic anhydri & ; h%h
presEheerofThAckew ¢ ldeil Py, (Ca-Ciolcye S21kV1mdtnoxy or

(C3=Ciglcycloalkyloxy.

The conversior of R’; to R; can be carried out either on
the aminothiazole of formula (II), or on a compound of

formula (I).

The benzene derivatives substituted with R’; and R’; are
commercialiy available or are prepared by methods known

to those skilled in the art.

For example, to prepare a compcund in which R is &
group -0-W as definec above, the following procedure 1is

carried ocut:

OH o-W

|
|

A halcbenzene derivative can also Dbe substituted

according to the scheme below:
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15

such as AIC 3 or TiCl4, for exanple; the action of

acetyl chloride, in the presence of palladium wth
benzene substituted with R1 and R 2, 15 after
deprotonati on of the benzene, for exanple by the

act f l'ithiumand then additio ZeMC05 /001729
c“ﬁ#o?@%g/%?g%&rmnganese iod?ge. Thi s pp%(gi{ju%%@ca/n be
used to prepare an acet ophenone derivative of fornmula

2 inwhich R2 = R2 = (Cl-Ca)perfluoroal kyl ;g 20 - a
Fries rearrangenent: from an acet oxybenzene |?
derivative of f | a; 10Pr gt orBULi3 R 2 by
) hei d, _a hydrnyynretophgen-
derivative 15 ‘ot af ned,, of raul a: WO 20 5039 14
?CT/ FR2005/ 001729 HO 8@“3%'@% C R12 The hydroxyl
function corresponds t& R,-group R 1 which can be
converted, in a subsequent step, to a group -OW 5

stgh agz- 0xLEL+EB)al kise t rid tor opet hesgyresents a  (Ci-
trifluoroethoxy, allyloxy, (C3-Cl0) cycloalkyl methoxy
o¥s) e laiaoadyed oal Wy GiER CeThe: T orierat on fof B4t out
3%:8§Pd9§g09£r£§9 QggcgiggeECHQme pelow:

R,
Cul, R,COK
R'; R';
DMFHcluene
7 8

A subject cof =the invention is alsoc the compounds of

formula (II.a):

(H.a)

in which:

- R; represents a halogen atom, oOr an ~0-(C1-Cglalkyl
or (Cz-Cig)cycloalkyl (Ci—-Cg)alkoxy group;

- Ry represents a (C--Cg)alkoxy, (C1—-Cg)alkyl,
(C3-Cic)cycloalkyl, trifluoro(C;-Csalkyl or perfluoro-

(C1-Cy)alkyl group.

Examples of preparation of aminothiazole derivatives of

formula {(II) are civen in the subsequent text.
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10 the am not hi azole of fornmula (11), or on a conpound
of formula (I). The benzene derivatives substituted
with R1 and R2 are comercially available or are
prepared by nmethods known 15 to those skilled in the

gﬁég%ggé/ﬁgg@§be, to prepare, a compound ié&ﬂfﬁf@b§¢o®§729

as defined above, the foll ow ng

procedure is carried out: OH OW | I/ + o
bEse 2BH75 @eIAVﬁEFXBEnféngodgwﬂﬁaﬂﬁéé)cﬁﬁ?ﬂ%ﬁ§W§3é¥s an

spibsthtan ed-qjacgordiagng o the sehenmebebow Mrcribed in
2006/016039 15 PCT/ FR2005/001729 | Rz 1) iPr2MyBr or -h
Butft 12yl @uCNhLicolcumesyRMA § 1/ PhelspeeEi AicEokase dnet e~ e
R?2 represen 1- C4) perf gal,kyl..the procedure
é%htgﬁg% %%g%5??%§Hl%uf%8a%%%$§éng fo the reaction

schenme below R2 Cul, RRCO2ZK R1\ Ri DWM/toluene

In the subsequent text, the group A’ represents a greup
that is a precursor of the group A or a group A as

defined anove.

The compounds of formula (III) in which R’'3 represents &
precursor group of Rz or a group Rz as defined above,
and in which a is as defined above, are obtained from
compounds of formula 9 by deprotection of the nitrogen
of the piperazine or of the homopiperazine, protected
according to methods known to those skilled in the art
or described in the literature (WO 03/:04230 and WO
03/057145).

By way of example, the procedure may be carried out as

follows:
P +,+
N N
-Gp
[N>(CH?_)a —_— E \ (CH,),
I I
R’ R,

The compounds of formula $ are commercial or can be
synthesized fror commercial compounds, according to

methods known to those skilled in the art.

Preparation 2.1
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20

78 5 A subject of the invention is also the
conpounds of fornmula (Il1.a): FS NNH2 R R2 (IT.a)
in which: 10 - Rl represents a hal ogen atom or an
-0-(C1-C8)al kyl or (C8-Co0) cycloal kyl (C1-C8) al koxy

; sents a (C1- | k , 1726
Q@gqggp§?%%§@£ kyl , trI§|UOE§%21 gﬁ¥alﬁ§?;%§9ﬁﬁd©d/oo 2

perfl uoro- roup, 15, Exanpl es ;af s

b Grronsr kA 9 Py 15 BB e 01 o pecnzcor

(d4Jdu@resgrvenyi Bnt he sebseguentnbex .gWhi2006£016639 in

16 PCT/ FR2005/ 001729 The am ne derivatives of formula

(M igh g er ke dYS can  be prepared according to the

nmet hods described in particular in docunent WO

87/017 or accordj ng to the hods described in thqq
@ﬁﬁgak)text t he—stpsequent te&T:~4me gr oup”

A re re nts a g o thati pr ectutot of the— N\‘R

group A or a group 5

defin above.
]

and p 1is 2, 3 or 4, Rg, KRs and Rg being as defined
above, can be prepared by reactlion of the compound 10
with A'H in the presence of a base such as EK»COs,
triethylamine or caesium carbonate in a sclvent such as
THF, acetonitrile, tcluene or DME, at temperatures
ranging from 0°C to 150°C, so as to obtain the compound
11. The compound 11 can then be converted to a compound
of formula 9 by reduction of the amide function, Ifor
example with LiAlH,, diisobutylaluminium hydride
(Dipal), BH: in THF, ether or toluene, at a temperature
of between 0°C and 70°C, so as to give the compound of
formula 9 in which Rs represents - (CHz)p—-A:

Gp Gp
|

N
H- AN
(CH 2y — [ (CH,),
N/

X A Al
oéLH:-x o//l{q@ A

10 11 9

/_\

\?)

/_\
/;

The compound of formula 10 can be prepared by reaction
of a monoprotected piperazine or homopiverazine with a

reactant of formula 12 below:



10 The conpounds of formula (l111) in which R 3

represents a precursor group of R3 or a group R3 as

defined above, and in which a is as defined above,

are obtained from conpounds of formula 9 by

depr o tion the nitrogen._of the piperazi of

tﬁ@ ﬁ@ﬁ%ébg%?gél ne, protectet 15 accor dﬁﬁg@/tz%ﬁn%?%égélwg

known to those skilled in the art or described in the

| +teratife (WOUITOHISE ard WOSV0BFO57IAEY. By way 9F°UF

exampl ey the procedure may . he carrjred Outcagc2dic acid

follows: @ H M & >CH)a (CH)a - f I'" R3 R3 9

(fhh¥tiFheasdnpourgsestnter rulleay iace Somier citala opolvent

can be __synthesized from QNTE( ial _comng ds, :

ateo? diffig f‘%ﬁ S8EREPROAS TR RoWL L0 t Rbse kI ToRS e @
5 afte Prepanabl o 221 pARL0064016683K.LD: or triethylamine

?CT/ FR2005/ 001729 The conpounds of forrmula 9 in whi Cthh ¢

Re3di swhepr BcGFBEESERESUPTof OR3 S5WFh RE rfepreterting 12

a =5 (CH2) B=A dhchich A represents: TehOoMN coT,

-?u@?%‘*i%%em%%ﬂc\ ] "~ "R5 'Re Re Re 5 and p is 2, 3

ox cdorRing RSo anide R6chenagoascdef i ned

&P

Clﬁp
N
\<CH2)S N
e S (CH,)a
N 12 N/

MX

1c

Preparation 2.2

The compounds of formula 2 in which R’3 1is a precursor

group of Rz, with Rz representing a - (CHz)p-A in which A
represents:

T

N N N ® F

) 1 9 9 B

@]

AN S

J

N

15
and p represents 1, 2, 3 cor 4, R; being as defined

above, can be prepared by reaction of the compound 13
with a monoprotected piperazine or homopiperazine in a
sclvent such as THEF, acetonitrile, DME or
20 dichloromethane in the presence of a base such as K:COs;

or triethylamine and, when Z represents an -0OH group,
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above, can be prepared by reaction of the conmpound 10
wth AHin the presence of a base such as K2CGCB,
triethylam ne or caesium carbonate in a solvent such
as THF, acetonitrile, toluene or DMF, at tenperatures

%ﬁarﬁﬁgéﬁg %@9$LOC to 150C, % Cas to obt@, tdenos /001729

mpound 1 e conpound 1 an -hen be converted to

of fornula. 9 b uction of de
f?fﬁc PonekaBl CRRmpre el b g L TR Suen as
dikd s obtityh ab yint pI P By dr i deg {a bat) scBH3=i neTHF;
ether or toluene, at a tenperature 15 of between 0C
and 70C, so asgpo give the conpound of gornula 9in
whi ch R3 repre ents -(CH2)D-A G & Gpl N(CHZ A'"HH
(CH)a - ~ N base \\ NZ N X r OPPIl aA
| 10 11 9 he//dﬁbbhnd of formula 1E;can(®ﬁgprepared
by reaction nonopr ot ect ed  pi per e or
honDplpera2|neFMAth a 2P reactant of fofnula 12 bel ow
z X 12 ~ p-1 WO 2006/ 039A18 PCT/ F 50301729 in
which Z represents a YeaVin§ group or”a grabp

12 11

The compound 11 cbtained can then be converted to a

compound cof formula 9 according to the scheme described

above.

The compound 13, when 1t is not commercially available,
can be obtained by homologaticn of the commercial
carboxylic acid according to conventional methods such
2s reactions of Arndt-Eistert type (Tetrahedron Lett.,
1979, 29, 2667; “Advances in Organic Chemistry”, J.
March, 3rd Edition, Wiley Interscience, p. 1405-12407),

according to the scheme below:

1) SOCl,

HO Al
Y R ——
O 2) CHN, repeated
3) H0, Ag,0 p - 2 times

13

Preparation 2.3

The compounds of formula 9 in which 23 represents a
grotp that 1is a precursor of the greoup Rs;, with Rs
representing —(CH;),CO-A as defined above, can Dbe
obtaired from the compounds of formula 14 in which Z 1is

as defined above, by reacticon with A’H in the presence
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20

derived fromthe activation of a carbcxylic acid
function and X represents a leaving group, in a
solvent such as THF, acetonitrile, DM, or

di chl oronethane in 5 the presence of a base such as

ﬁqﬁ%@@%@%& %le am ne and,,yhen Z reprrf‘csle/’“d@cﬁﬁ/‘r%'hw

actant that activates the aci

function, such as BOP, TBTU or CDI cordln to
scherfe B&1Tw & as(cﬁ’rz% crrzsﬂaé“r\ra%“w B a,éah%lum
1G Rrepar at izpn, 2. @nthe zcon@?g@ggneg faar muba Qdoumhi ef  a
R3is a precursor group R3, with R3 representln
a,eac(@m‘g tmatnamwﬁtﬁs EBpr eséft SURFtiony spch Srxr('jl-pr\ﬁD
_ dnp JEpresen gz,
(%é%% ei'n l%sadéglﬁk%NN %gvg é%in ﬁégp%éﬁﬁfé% by
r&ﬁé&¢mﬂtﬁﬁléhercanmoundt1&emmaﬂEUMmmmopa@g9@gedrom 0°c
pi perazj ne or honpp|pera2|ne in a goig&nt such as

THE, L 2k et onf EFP T IOVES of D& Scheme

7P Gp
N
™~
E Ao, A1 ™ o,
N base N
z '
[ q}ﬂ//' [ qbn//A
© 0
14 ]
The compounds of formula 14, when they are not

commercially availlable, can be obtained from a
moncprotected piperazine or Thomopiperazine and the
reactant 15 in which Z 1Is as defined above, by
acylation or peptide-type coupling in the presence of a
base such as K,COs;, triethylamine or caesium carbonate
or cf a coupling reactant such as BOP, T2BTU or CLI, in
a solvent such as, for example, THF, acetonitrile oz
OMF, at temperatures ranging frem 0°C to 150°C,

according to the scheme beslow:

o it
N\ N\(CH)
(CHZ)E / 2/a
N/ N
H i 0Gp
0G 2
15 16

The compound 16 is then converted by reduction cf the

amide function with, for example, LiAlH:. in THF or ethyl



(8}

10

[
{n

20

20 dichl oromet hane in the presence of a base such as
K.--C03 or triethylam ne and, when Z represents an
- OH group, WD 2006/ 016039 19 PCT/ FR2005/ 001729 of a
reactant that activates the acid function, such as
%@’ Bg‘r}bp@gl according 40 the schemebetrovwoGnd3729
éﬁb Nz NHLvJ A /~[ A 13 11 5 The
ound 11 obt ai ned can the e er tved a
é% sound of 3f or mira= o 35%ord$n3) 1o twe ?c 3%% S07C. The
deses ithed 2 abovet aThedcanpaimer d-3:ctwhgnant! ichemotoxidized
comercially available, 10 can be obialned by

Fiohol et Or BT | 1 he Coimibt i 9T TaPBoxyl YL~ Aer 02 ©F WiTh

ageordi ng. 1o coaventd onal, /et hods, Supdk h@ss I gaeki-opsd in
of Arndt-Eistert type (Tetrahedron Lett. 1979, 29,

ZG%WVaﬁwﬂwanne@rganﬁcgﬁhemlSheﬁfstﬂy"MaICh Merch, 2t on,
tion,_ Wle lnterSC|enc 140 -
g 1 T e pe T 3 sl g0 the
ZDAekk e GRN2 O L a 1 repeat ed 0

?91 Gp1 ?p1
N 1)
{ \(CHZ) R [N\(CHz)a o [N>(CH2)a
N/ 2) - Gp, N
OH OH
OJ\ME OGP, LM? { L}Er
16 O

17

The compound 17 is then opticnally converted so as to
give a compound of Zormula 14, or is used in 1its acid

form (2 = OH).

Zlternatively, the compounds of formula 17 <can be
orepared by reacticn of monoprotected piperazine or

homopiperazine with a reactant 18 of formula:

in which X is as defined above and R represesnts a
(C1-Cs)alkyl group, by alkylation of the nitrogen in the
presence of a base such as KOs, triethylamine or
caesium carbcnate in a solvent such as THF,
zcetonitrile, toluene or DMF, at temperatures ranging

from 25 to 150°C, according to the scheme below:
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15

3) H2O Ag20 p - 2 tines 13 Preparation 2.3 The
conpounds of fornmula 9 in which R 3 represents a
croup that is a precursor of the group R3, with R3 20
representing -(CH2) pCO A as defined above, can be

he conpounds formul a I epicdv 1729
%aé(noegl [ﬁ%edéabove rea%jtzlon W th A'H/Ian the/
pr esence WO 2006/ 016039 20 PCT/ FR2005/ 001729 of a
base such as K@g}s triethylam ne or Gpesi um
carbonate and, [when Z represents an ! group, of a
reactant that-Mstivates the acid f such as
BOP, TBTU oy CDI,(CHp, a—solventsu h as %} exanpl e,
THF, 5 aceto r/l/le or DMVF, 1@t tenpémngtures rangi ng
from 0OC to éagc, accor di ng_fo t he scjhene | ow.
(CH2) A '"H( Ya N. N. CbaseT ‘? OO 14
9 The conpounds of formula 14, when they are not
commercially avail able, can be obtai ned“froma 10
nmonopr ot ect ed pi perazi ne or honopi perazithe and the
reactant 15 in which Z is as defined above, by
The compound 19 obtained is then converted to the acid

of formula 17 by sapcnification or acid hydrolysis or

any other method known to those skilled in the art.

Preparation 2.4

The compounds of formula 9 in which R’3 represents a
greoup that is a precursor of the group Rz, with Rj

representing a group -CO(CHz)p-A, in which A represents:

/ N R
—N 8] —_ N | TR, __N/'4
\V —N-— ~R
5

Re Re

Rs

and p representing 1, 2, 3 cr 4, and Ry Ee and Rg being
as defined above, can be prepared using the method

described n preparation 2.1 above.

Prepzraticn 2.5

The compounds c¢f formula 9 in which R'3; represents a
group that 1is a precursor o the group Rs, with Rj

representing a c¢roup -CO(CHz)p—A, in which A represents:
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acyl ation or peptide-type coupling in the presence of
a base such as K2CQO3, triethylam ne or caesium
carbonate or of a coupling reactant such as BOP, TBTU
or CDI, in 15 a solvent such as, for exanple, THF,

t DVF, at te ratures r i A QG725
ﬁf %%&%f iéﬁéédlng to the schene belom?ﬂ%%?gkpfgwh
>CH2)B N HZ /032 OP 032 OP 15 16 The conpound
16 is hen convertﬁd by reduction of the 20 am de
functll with, for EXaane LitAl H4 in THE or ethyl WD
2006/ 6039 21 PCT FR2005/ 001 ether g a /B7

re of n 0 and5! The d'nternedi atg—N
obt ne is dep ected and— oxi dized /to the T_|
car c acid or exanple with Cr or with

other eactants according to the nethods described in
" Ady nces in Orggnlc Chem stry", J. March, 3rd

W1 ey sci ence, p. 1537-1539, accordi ng

chene ow GPj GPi &GP, N1) C~(CHz)a /( z

and p representing 0, 1, 2, 3 or 4, and R; being as
defined above, can be prepared using the method

described in preparation 2.1 above.

Preparaticn 2.6

The compounds of formula 9 in which R’; represents a
group that 1s a precursor of the group R, with ERj
representing a group -B, can be prepared by reaction of
2 monoprotected piperazine or homopiperazine ard of a
ketone B’ that is a precursor of B, by means of a
reduc-ive amination reaction in the presence <f a
reducing agent such as NaHB(OAc):, NaBH3CN in & solvent
such as 1,2-dichloroethane, dichloromethane or TREF at
temperatures ranging from 0°C to 70°C (Synth. Commun.,
1998, 28 (10}, 1897-1%05, C&. Org. Chem., 1992, 57 (11),
3218-3225, J. Org. Chem., 1599¢, €1, 3849-3862,
Tezrahedron Lett., 19%0, 31, 5595-5388), according to

the scheme beslow:

G 6>
N (CH,, NaHB(OAC) N\
/ 2/a - /(CHZ)a
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N2) - GPzNNQg OGPz LOHf L/OH PPI J P16 O 17
The conpound 17 is then optionally converted so as to
10 give a conmpound of forrmula 14, or is used inits
acid form(Z = OH). Alternatively, the conpounds of

&ﬁ £an, be prepared hy reaCt'0”?@T/FR4005/001129
rmnopro ]ted’ pi per azi ne or 15 honopi perazine with a

actat 18 of fornul a; ~I in iC
8FFREA above &Rd° R raerper es%ﬁ%ﬁgog&%é (é//g] E

Qery}pmaeéwza&h kylatiren nef tbe tlid r agemdan tibecrpbeslencte J.
of a base such as K2CO3, tri eth Iam ne or 20 caesi um

Carbordtanin R veht Skt B acetonitrile,

tol uene or DMF, at tenperatures rangi ng from25 to

150C, according to the schene bel ow. WO 2006/ 016039 22
PCH FR2RP5100:72F Cprigpl2CHI)a & CHPe Tgveptipr or: be

prepared according to general scheme 1 below:

Scheme 1
Y
s 1) Coupling agent
LA
N~ TNH,
R1
2)
R
2 N ON—Ry 0

" \\ﬁﬁﬁ

(i
According to scheme 1, the compounds of the invention
are obtained by coupling the amirothiazole derivative
of formula (II}) in which Ry, Ry and Y are as defined
above, with an amine derivative of formula (ITI) in
which R’; represents a precursor group of Rz or a group

Ry as defined above, and a is as definec above.

According to scheme 1, the aminothlazole derivative of
formula (II) is placed in the presence of a coupling
zgent for a perioda of 2 to 1lé hours, and then with the
zmine derivative of formula (III) for a period of 0.5

to 4 hours.

The ccupling agent can be chosen from those that are
known to those skilled In the art, for example
phosgene, di- (N-succinimidyl)carbonate or
1,1 -carbonyldiimidazole, accerding to the methods
described in “Encycleopedia of Reagents for Organic
Synthesis”, L.A. Paquette, volume 2, p. 1006; vo.ume 4,

p. 2304; volume 6, p. 4.07.
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19 The conmpound 19 obtained is then converted to the
acid of formula 17 by saponification or acid

hydrol ysis or any other nethod known to those skilled
inthe art. 5 Preparation 2.4 The conpounds of fornula

%Fﬁgﬁmgfﬂhg%ggrepresents a ->group that Hs aECUEOrT2 9
the group , Wth R3 representing a group

in which A represep -N 1vent
@ R%g‘cﬁlﬁﬁ 1 16° R6caRép eQSané§p regkr[ege%lfll ng 1, 2,
I 4eoxang B4, B"cﬁmﬂraﬁebﬁiaﬁg, asd itef t melf abrove] dean or
be prepared u3|ngathe met hod descri bed ig greparatlon s

Jafgve.  157Pr epBFat i DFE 22 5CThe Tonpbunds®of f ot
gtffl E’iﬁll‘%}nﬁé geprle%e)nt S A& graoupdhattd:% arPhEeHESArom
e group R3, with R3 representing a group

-0CQ GHR2)IB X, Ci n which A represents: WD 2006/ 016039 23
PCT/ FR2005/001729 R7 1 17 RRT NNOJ -0 43 N and p
representing O, 1, 2, 3 or 4, and R, being as defined
ahﬂye@oﬁﬁEU@@spb@p@h%dﬂﬁﬂdﬂlﬂdﬁédﬁﬂﬁ@ﬂmuﬁ&SQE)b&@Iwhlvh
preparation 2.1 above. .
Ry represents a group -CO(CHp)p-A (or -CO{CE:;),-A") n
which A and p are as defined above and A’ represents a
precursor group of R, can also be prepared according to

scheme below.

Scheme 2
v Y (GH)
Q 2’2
;R PE WA
| ;i JL\M/R< 2 AH N~ N’E\J/ N
N N { — RI H [ A
R, H \ / [ " . -
R, ’ z e}
(Vi compound of formula (1) with Ry =-CO{CH,)-A

Rccording to scheme 2, the amincthiazole derivative of
formula (VIII) in which R-, Rz, Y, a and p are as
defined abcocve and ¥ represents a leaving group 1is
reacted with a group AR’H that is a precurscor of the
group A or a group AH &s defined above, TcC give the
compound of formula (XII) (compound of formula (I) in

which R: represents a group -CO{CHz)p—A).

The reaction is carried out in a solvent such as
tetrahydrofuran or dimethylfermamide in the pressnce of
a base such as triethylamine or K;COs;, at temperatures
ranging from zmblent temperature to 150°C, for a period

of 1 to 24 hours.

The compounds of the inventicn of formula (I) in which

R; represents a group - (CHz)p-A can be prepared in the




15

5 Preparation 2.6 The conpounds of fornmula 9 in which
R 3 represents a group that is a precursor of the
group R3, with R3 representing a group -B, can be
prepared by reaction of 10 a nonoprotected piperazine

r h%d'gj j ine and of a tone B that FRD05/002729
&%c rsé)rcpfc;é@% % T

by neans of a reductive am nation

R arenry BT EoBhpTan; “LCpeRTE (RHEN s

:Bé%£H&P|Qb@@Ebam%iégﬁhyO&QﬂEi@@@@tbénTHE’athéScarbonvl
t enper at ures rangi ng fromOC to 70C (Synth
i3

1f998:tj281('v1@)13 2807919659 eP§rtoremn afgéD?dBo‘% Of’i)h‘“*lﬁ‘1
321 . Chem ., 1996, 61, 3849-3862,

e- crgoa]%.Cgl ?_e%r.gem 1990, 31 5595-5598), according to

t he schems below. p Gp g@__ZNaHB(OAC)S (CH2)a NI X

B N HI R3 9 20 WD 2006/016039 24 PCT/ FR2005/ 001729

The ketypnes B' used are commercial or” e
synt hesi csord/( g. t 0 the nmethod_de crj\ y(cf}\
j\k CSF\N 49- 1756. € dbnﬁbunMF
fotle1 th&q/nvl%.[’j.,; oh can’ - —H;
p-1 z

2
X

compound of formula (1) with R, =-(CHz), -A

Alternatively, the compounds of formula (I) can be
prepared from the compound of formula (XII) in which
the group A is protected prior to the reducing
reaction, in particular when the group A contains
functions that are incompatible with the type of
reducing agent vused. After reductiocn, a compound of
formula {(I) is then obtained by deprotection c¢f the

group A and opzional functionalization of the group A.

The compounds of feormula (VIII; can be prepared

according to scheme 4 below:
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20

prepared according to general schene 1 below Schene 1
YI /S 1) Coupling agent N ICl C2). NNHz RHN

RR ~R3 R2) z NHNRs (I) (I 1) (Il'l') According to
schene 1, the conmpounds of the invention 10 are

| ned pling the am fnothi azol e + i 7
g@ﬁﬁ%@§°f§¥§§?g whi ch R1, Rf?gnd Y are ggf%@%%%&g?F601 27
above, with an anmine deriyative of formula (111) in
which R 3 represents a pr%gmﬁg%#fgroup of R3 or a

group R3 as defined above, and a is as defined above.

15 According to scheme 1, the am nothjazole derivative

of forvwula (I1) is placed in the pres : ob a
coupl i ng] agent for "a"YEF? 8 of 2 N f

' H, am ne_derivative ® milatllll) §or a
of 0.5 20 tg 4 hours. chosei ‘kfom those th&P
are TH& coupling agent /ca _pe known to tq%se skilled
in the arth, for exanple osgene,

di - (N-succi ni mi dyl ) car borfafte or 25

1, 1" -carbonyl dii m dazol egnaccording to the nethods
descri bed in "Encycl opedia of Reagents for Organic

Y 8] Hz)e
i op R PN TAW.
— ij\ﬁJ!\/\H R‘@l—hfﬁ 'S
H . z Rz
'l

viny

CHL),

-

According to scheme 4, the amincthiazole derivative of
formula (II) as defined above is coupled to an amine
derivative of formula (IV) in which Gp represents a
prectective group, for example a benzyl or Boc group,
and & is as defined above, <o give the compound of

formula (V).

The reaction is carried out under the same conditions

as those described above for scheme 1.

The compound of formula (V) 1is then deprotected,
according te the methods known to those skilled In the
art, to give the compound of IZormula (VI), which 1is
rezcted with the compound of formula (VII) in which 2
represents a leaving group or a group derived from the
activaticn of a carboxylic acid function and X
represents a _eaving group, te give the compound of
formala (VIII) in which R;, Rz, Y, X and a are as

cdefined above.



Synt hesis", L.A Paquette, volume 2, p. 1006; vol une
4, D. 2304; volune 6, p. 4107. WD 2006/ 016039 25
?CT/ FR2005/ 001729 The reaction can be carried out in
vari ous solvents, for exanple dichl oronethane,

Y L.de or toluen in the presense,@fsa001729
d@@gﬁgué 85@8 riethylam ne %? K2C03 at a ?enper%ture

fr 5 0C to_100C. Th
fats 6hl§ Fyormie TIETH b 6 RS Nept esihis’a =2 °°

OF OBa r X S$ER) Prifn GO o- SXiEHE) p- Be) oln whlch A and p
are as defined above and A represents a 10 precursor
group of A can also be pfep@fed2according to scheme
bel ow. Schene 2 Y Y /(gHz), O OO\\ AHN- RN 'N
NNR H( ~ oA X \Rz (XII Rz (VI11) conpound of

for ) with R =- P4 Accordiriiy to YR
2, the a Gﬁnlﬂ—&zeke—deﬂTv t|ve /& A®H,)d 5—f-ormer (VI LHCH2).
[ ith R, Rz, .Y, a and e as defined above and
X represents a l aV|n group IS B@acted with a rouex
' 8]
AHtH® is a B CH2) (CHy),
Y
S _
| 1) Coupling agent
. MA\NHZ . Vi)
‘ 2) (X)
R,
an
According to scheme 5, the compound of formula (VII) in

which X is as defined above and 72 represents a leaving
group or a group derived from the activation of a
carboxylic acid function can be coupled to the compound
cf formula (IV) by acylation or peptide-type coupling
in the presence of a base such as KCOs, triethylamine
or caesium carbonate or of a coupling reactant such as
BOP, TRTU or CDI, in a solvent such as, for example,
THF, acetonitrile or DMF, at temperatures ranging Ifrom
0°C to 150°C. The compound (IX) is thus obtained. The
compound (X), obtained by deprotection of the compound
(IX), 1s then coupled with an aminothiazcle compound of
formula (II} under cenditions identical to those of

scheme 1.

In the generzal synthesis schemes, the starting

compounds and the reactants, when the method for
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group A or a group AH as defined above, to give the
conpound of formula (XIl) (conpound of formula (1) in
20 which R3 represents a group -CO (CH2) p-A) . The
reaction is carried out in a solvent such as

tf&@@%@'?@i%@ﬁ or dimethylfegmam de in M‘Féﬂt@&?@@f‘ﬁﬁﬂww

ase such as trlethylan1ne or K2C03

B0 b/5a BEFTod Cof 1 o 7 ROUE." THE ConpoURtec of 1Y

theainyenti er ofrd onsukaibbd iim wWi€hliR3reepresentrs alse
group -(CH2)p-A can be prepared in the W 2006/ 016039
252 PCTT szeesreéﬁggor@ﬁ@\%n RaARetodT dhathe oot oed

%é@é{ﬂf'@r(&%% as. Qﬁéweg oabgye. diEeeLhyYihYtne art.

reduction of e carbony unction wth a reducing
agent such as Red-Al or LiAlH4 accordlng to schene 3
elow._ 5 Schene, 3 Y Y fC X / N NN__N_N Ly o
N BRI KR S SeeReHEecarbuRa B e o
fosmpdandd) Wht haBoor GEHR), &1tﬂ|tQM@ﬂlﬂﬁﬂahtiﬁe These
conpounds of formula (lI) can be prepared fromthe
cCopRUN Dl aer nePa OIDTENg wAReh el gr dhpUAtFgte the

‘%f%§@ﬁ@d B%W%ﬁtE%ntheTﬂ%guchﬂ%bers of the compounds
exemplified refer to those given 1in Table II, which
illustrates the chemical structures and the physical
properties of some COmMpPOoUnaGs according to the

invention.

In the preparations and examples that follow:

- CyHex = a cyclohexyl group;

- AT = ambient temperature;

- DCM = dichlorcomethane

- DSC = di-(N-succinimidyl)carbonate

- DIPEA = diisopropylethylamine

- THF = tetrahydrofuran

- ROE = benzotriazol-1l-yloxytris (dimethylamino) -
phosphonium hexaflucrophosphate

- Mp = melting pcint

- CDI = 1,1"-carbonyldi:midazcle

- DMF = dimethylformamide
- DCE = dichleoroethane
- TFA = trifluorcacetic acid

- Red-2al® = scdium bis(2-methoxyethoxy)aluminium hydride
- TBME = tert-butyl methyl ether
- TBTU = 2~{lH-benzotriazol-1-y¥1)-1,1,3,3-tetramethyl-

uronium tetraflucroborate
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10 reaction, in particular when the group A contains
functions that are inconpatible with the type of
reduci ng agent used. After reduction, a conpound of
formula (1) is then obtained by deprotection of the
rou ptional functiopalization of-+4hexgf@uUpofi729
g"égT%%@%?ﬁ‘g%un%s of formula %@I I1) can be p{'?pare P
acordl ng. to schge 4 beI owt VO 206/ 01633[91v2at1ves

Ul Ayt
RNAKERZHGP R 2) NNG (V) (1) 1 \(Ho)e
(1’VT—Cp_YTYFI) ICle GNNJIJIHR NHNX R H-~J Z
F@Olapowdsw??f@\@‘)‘(l%wﬂ) ipwPyChAécording to scheme
4, Lhe. appoLhiaz %§e§§£gv§5hxelo& tbormika (11) as
defi ned- above i s upt éd to an anine 5 derivative of
formdrd (1%) iacahi ﬁ:h G}nheepﬁewﬁslwn and S-position,

respectively, with respect to the phenyl.

of

I

Preparaticon 1.1

4—{2—Methoxy—5—propoxyphenyl)—1,3uthiazol-2mamine
B) 1- (2-Hydroxy-5-propoxyphenyl)ethanone

10 g of 2,5-dihydroxyacetophenone suspended in 100 ml
of acetone are placed in a 500 ml round-bottomed flask,
and 9.14 g of anhydrous X;CO; are added, focllowed by
12.4 g of propyl icdide. The reaction medium 1is
refluxed for 30 hours. After & return tc ambient
temperature, the medium 1is filtered through Celite® and
then concentrated. The brown oil obtained is taken up
in EtOAc, filtered, and washed with water, with a 2ZM
HCi soluticn and then with a saturated KNaCi solution.
“ne organic phase is evapcrated off to give a klack
paste. The paste 1is <taken up 1In chilorcform and
fiitered. The medium -s concentrated to give 11.4 g of
a black solid. The latter is taken up 1in absolute
ethancl. The solution is placed in a freezer for 10
minutes, and a solid precipitates and is collected by
filtration. The filtrate is concentrated, taken up 1in
ethancl, cocoled in a freezer, and then filtered again.
This operation is repeated 4 times to give 8.35 g of
the expected compound in the form of a powder.

B) 1- (Z2-Methoxy-5-propoxyphenyl)ethanone

49.8 ¢ of K;COs followed by 22.4 ml of methyl iodide are
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protective group, for exanple a benzyl or Boo group,
and a is as defined above, to give the conpound of
formula (V). 10 The reaction is carried out under the
same conditions as those described above for schene

Yo Tﬁgja‘fﬁ?&“{f of formula () is then deprotecied001729
rdi g to

acco e net hods known to those skilled in the

15 art, to_give th d_of formula (Vi ichj
AT R S he CaRpaUnd of o1 SRmiTE (1101 A WRTeh 2 >C

LEPr £5ents . a Treavidg- & ®Upmediamgrieuhaerdveflof r da thwirs
activation of a carbox¥lic acid function and

] X
radpr 686At s AL LeavitngTFBED, 1D §¥ethe CORPOLAU-DF’ 207

f.arm (M), d y %) 1 a® X@ANGi 2 Arg @S he> and
U e B T s & R e, 2 |
Aldsraat wvehy,a t Bl cébbownds teforf.or e a @MY cahzpg 1S
prepared according to sche

J me bel 9 '%%ﬂ? Q g?ﬁ*ghases
O Sar ) ReRe] oDy o raps 11 G R RE 7 N
N Fzshabagiti AXdiDaPe( CHARUHCHRER ox(iMlel )so(lhiX)iof¥) and
Y St) Coupling agent N-NH2 (VIII) ,
then washed with water, twice, and with a saturated
NaCl solution. The organic phase is dried over MgSOg,
and then evaporated to give 35.55 g of 2 brown oil. The
0il is distilled under reduced pressure at 115°C, to
give 32.8 g of the expected compound in the form of an
oil.

C) 2-Bromo-1-{2-methexy-5-propoxyphenyl)ethanone

4.8 ml of bromine are added dropwise tc a solution of
16.4 g of the oil obtained in the previous step, in 100
ml of methanol. The medium is stirred for 30 minutes at
ambient temperature and then evaporated. The oil
obtained is taken up in dichlecromethane, washed 3 times
in water, then dried over MgS0O; and evaporated =o give
24.5 g of a brown cil.

D) L~ (2-Methoxy-5-propoxyphenyl) -1, 3-thiazocl-Z-amine

24.5 g of thiourea are added to a solution of 42 g of
the bromoketcone prepared in the previous step, in
200 ml of ethancl. 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
ethancl, and then with ether. 25 g of hydrobromide are

recoveread.
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R2) (X RR (Il) 5 According to schene 5, the

conpound of formula (M) in which Xis as defined
above and Z represents a |leaving group or a group
derived fromthe activation of a carboxylic acid

f ' coupled to t conpound oef ; #F0rdad 01729
(ﬁ&%éiﬁgaci a ?on or peptidéﬁfype coupliégiao in {ﬁg
presence of a. base such_ as K2C@3,. trj s -
cHESi Uty tAY bohat e BrPa “&%coupl i fig f%§%¥%kgﬂgg§ﬂxg£-thane
BB+ TBTW: 98 E€Dketina ts0lrentbssehias achaevedaml egdding
THF, acetonitr-le or DVMF, at tenperatures ranging from
03 50 Fhede onPBEENE US0T sPIHES 0Bt &P Té: .Ct%ﬁie wEtee
C ‘ |hed d t i opr9irnt he gaposntare
(%%%%%dﬁﬂeﬁagi%d v%?%éh g%hgrln%%gt h?agol e cq%ound _
ofriddrouba (bbp,under tdemdi¢vans:dident i Ak ©4 1t Hiseined
of schenme 1. 20 In the general synthesi C , Lh
s PTG EGHBoTHAS & The T Datt ant 00 R (T et fod °
f O MO 2906/ 016089 29 PLTE FRR095/ H03F2Qer pr epar i ng
themis not described, are comercially available or

e deserfbed in the literature, or else can be
prepared according to nmethods that are descri bed

therein or that are known to those skilled in the art.

5F rdyes exaiph €. 2 hat fol | ow descri be the preparation of

compounds in accardance with the invention..These

A) 4-Butvylphenyl acetate

A solution c¢f 10 g of 4-n-butylphenol, 10 ml of Acz0 and
8 ml of pyridine is stirred at reflux in 10 ml of
dichloromethane. After 2 hours, the medium is cocled to
ambient temperature, diluted in dichloromethane, washed
with water, washed with a 1M HCL solution, washed in a
saturated CuSO:; soluticn, washed with water, and dried
ocver MgS0O,. After evaporation, 10.8 g of the expected
compound are recovered in the form of an oil.

RB) 1-(5~Butyl-2-hydroxyphenyl}e¢thanone

3.22 g of AlCl; are added, in several portions, to 5 g

the cil obtained in the previous step, in a 100 ml

th

o)
round-pottomed flask. The medium is heated at 130°C Zor
1 hour. A4fter a return to ambilient temperature, a
solu-ion cf ice-cold water acidified with 35% HCl is
run into <he reaction crude. The medium is placed in an
ultrasound bath. EtOAc is added so as to obtain
solubilization of the medium azafter 15 minutes. The
aqueous phase 1s extracted 2 times in EtOAc, and the

organic phases are washed with water and then with a
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conmpounds are not limting and nmerely illustrate the
present invention. The nunbers of the conpounds 10

exenplified refer to those given in Table Il, which
illustrates the chem cal structures and the physi cal

Qwrd)p%qdé/gﬁ%?sorre conpounds;accordi ng ttheo005/001725

i nvention. n the preparations and exanpl es that

Iﬁoﬁlﬁlioi v\!\gatﬁﬁ e%@ixﬁﬁgg%d Oh%)%ytlergrgygi{léagérezr aﬁBiS%Qt and

Pehl éroret han
divA{N.sicicini nd dylg caf bonad Bl 0@l DhREAreccvered.
di i sopropyl ethylamne - THE = tetrahydrofuran - BOP =
Benzot¥i EZﬁUtlyin?om?fF%@éﬁ’W%)l &t 76Y2€ phosphoni um
hexaf | uor ophosphate - Mp = nelting point 25 - CDI =
|,1"-carbonyl diimdazole - DWW = dinethylformam de -
DCE & di okl df.aekhdnd 1LowERA =v t Pi PhBordacet | @eabivd -1odide

Red-al "' = sodi um hi s(2- nmet hoxyet hoxy)al upmi ni - -
Hydt i geded0t2 ?sﬁ&@blé“f%e%%gﬁ gne%%y%ﬁ%etglér Pergieed
2-{d RZ QLI ag@b%— yid - 1,01, 13-4 &t mamet hybe unemiwm is

tetrafl uoroborate 2006/ 016039 30 PCT/ FR2005/ 001729, .
Praparat pén of " anmiGiBiisrdle GéFFVatd véSTofF ™ fof mi™e ="

(ééﬂperature, the medium is £filtered through celitef,
diluted in ethar and washed with a2 2M HC1l soluticn. The
agqueous phase is extracted twice in ether. The combined
organic phases =zare washed with a dilute sodium
hydroxide solution and then washed with water, twice,
znd with a saturated NaCl sclution. The organic phase
is dried over MgSO; 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—2—methoxyphenyl)—l,3—thiazol—2—amine

0.19 m. of bromine is added to a soluticn of 0.66 g of
the product of the previous step, in 10 ml of methancl.
The medium is stirred for 10 minutes, and then
evaporated and taken up in dichloromethans. The organic
phase is washed 3 times with water, and then dried over
MgSCy. 0.79 g of the expected product is recovered after
evaporation. This compound 18 dissolved in 5 ml of
ethanol in the presence of 0.46 g of thiourea and the
medium is refluxed for 2 hours 30 minutes. A solid
precipitates during the return to ambient temperature.
The solid thus collected s rinsed with a small amount
of cold ethanol and then with ether. 0.6 g of the

hycrocbromide i1s thus recovered.
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Conpounds of formula (I1) in which: Y represents -H
(preparations 1.1 to 1.25), 5 RlL and R2 are in the
2-position and 5-position, respectively, with respect

to the phenyl. Preparation 1.1

-(2; =55 propoxyphenyl),; 1, 3-thi az e /00072
i“)d izc?@é&%%’% E%/-5- pr opoxyphe%{/l ) et hanongjcngrEgﬁéloonﬁ;/00;L 7
2, 5-di hydr oxyacet ophenone suspended in 100,. I
Ao on%g]a%% pt ﬁceﬁgi‘:‘ﬂeﬁggﬁo r und- rJCo rt%lr%eéﬂﬁq%gﬁthan“
and. 9,44 9n9f sanbydraus JK2GB 84 & addedchf elvkdwed ydding
15 12.4 g of propyl iodide. The reaction nmediumis .
resfd uxedh F@ro3hchoulse ATECUE rRtath 1 Srbrenrse twice
tenper.ature, t di um.i.s L t hheld) are
and O{lﬁ%élnﬁocfgﬁncegﬁ}a?rget'edmh?hegg%n%\%ggi Ig%g%llgibﬁe IS

taakiedt upvet MEE@ACand | then edyaandatadhetowst hewdt-gd, 9 of
with a 2M 20 HC  solution a t hen V\jthla satyrar %ther
NaClYSslot i i ot~ ~ THe or g‘érn‘/lsctagg]alszeesfs SVAporat €d of f 10
gi v, & bl agk. pastepcFhecpastenéis waken upcifired in  a
chloroformand filtered. The mediumis concentrated

tvea t e 11cdh Yo e thand| AtKTE6R @RCTRe TREYEF F8 taRerr®S®
up.in ahsolute 25 e l. ol uLi s pl d dN b us
freeZér ‘for Obyrri %%@%2‘? ant gmiow%kggjég%pi tgggs afpnd
ighcod | ectedehy rafitletr atiivaice Thenf i Bticaflerpgethane.  The
concentrated, taken up in ethanql,, cooled.n.a
frerer=C afdotReR HlaEred®hgai .ledTh?‘ée%p“éggPﬁoﬁ“Fs then
repgat ed 41 1i Mase t 0,0l Veork 354k 0fis 3kHMenexpeciatd  on
conpound in the formof a powder. B)

1552t dvetdroky - 5= priopoxypheny| § &t Hamoperected compound.

Mp = 48°C.

Preparation 1.22

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

A 1-Methexy-4-pentaflucroethylbenzene

8.3 g of potassium pentaflucropropionate and 9.8 g of
cul are introduced, under an inert atmosphere, into a
500 ml three-necked flask equipped with a Dean-Starck
apparatus and a condenser. 90 ml of DMF and 1.0 mi of
~oluene are added. The medium is heated to 140°C under
ritrogen; 80 ml of toluene are distilled. The medium is
then cooled to AT and then deoxygenated with nitrogen
bubbling. 6 g of iodoaniscole are then added and the
medium is heated at 155°C for 20 h. After a return to
AT, the medium is diluted ian 200 ml of a water/ethyl
ether mixture. The medium is then filtered through

Celite®. The crganic phase is washed 3 times with water,

dried over MgSC. and then evaporated, to give 4.3 g of a
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49.8 g of K2CO33 followed by 22.4 m of nethyl iodide
are WD 2006/ 016039 31 PCT/5R2005/001729 added to a
solution of 35 g of the solid above in 350 m of DW.
The reaction nediumis heated for 12 hours at 60C.
to anbient t erature, t “red ds 729

Eﬁtejeord’gf %ﬂ%h Celite(r), diluted in eﬁt}%e/r anddHSTﬂ
washed with a 2M HCL sol ution. The agueous phase is
ST HEtEd twi ce in ether. The conbined organic phases
afe weshed w42, 08 4 pid e $OTh e dnyiely Dpdh etey 5ot it a2 oon e
and then washed with water, twce, and with a
saturated NaCl sol ution. The organi ¢ phase is dried

e S a the eV ap t [ 55+9 ofp°c
gyblfroml\/!n%l 9% BA!]EIDL‘n n& ? ?{S?{e%{g% u%%rgggggce
prEessur e ablﬂni56:n too gi \Be 532. § g of t Hemexpected —pPenta-

corrpound in the form of oi |

2L BEOTRE MY PR et Hoxy - 54 p?%boﬂrphe | EhAHOHE 154 8 the
Meof ., br oni ne jarg added gy opwese 0 anisolatidonhefi at 0°C
16.4 g of the oil_ obtained in the previous step

100 f5 of etariol ThE Redtum SUstot rad forcagorids

m_nut anbl t erat u pd then gyapakat gde  <or
e %?eio oﬁ?al g&lg%aﬁen %g ?n di chl olr og?net hane,
vmhﬁohs ti.eEs miln wdt eapetl_qén dhledl@@erawscmdﬁéﬁ?ﬁj The

evaporated no give 24.5 g
3 m

Rt Doy 5 pr GRERYARRRY Y- Tiate i ab1 2L anihe 78 ™
24 5 (0 10f 2 4:hiPunes Ane added o & ﬁﬂpﬂémm‘fo%@@f in
t he bronoketone prepared in the previous step, in ,
5 ml of anhydrous TEF are introduced. The medium is
stirred at 0°C for 2 h 30 min and then at AT for 72
hours. The medium is run into a 2.5M HCl solution and
then extracted in ether. The organic phase is washed
with NaHCO; at 5% in water, with water, and then with a
saturated NaCl solution. After drying over Mg350; and

evaporaticn, the crude is purified by flash

chromatography on silica, to give 2.25 g of a white

solid.
Mp = 47°C.
C) 4—(2—Methoxy—5—pentafluorophenyl)thiazol—E—ylamine

0.5 mi of bromine in solution in 8 ml of methanol is

added tc a solution of 2.25 g of the product obtained

methanol . The medium

=h

in the previcus step, in 10 ml ¢
is stirred for 10 min and then evaporated and taken up
in dichloromethane. The organic phase is washed 3 times
with water and then dried over MgSOs. 2.63 g of the
brominated product are cbtained atfter evaporation. This
compound is dissolved in 15 ml of methano_ 1in the

presence of 1.25 g of thiourea, and the medium 3
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200 m of ethanol. The nediumis refluxed for 1 hour
30 mnutes. The nediumis then placed in a
refrigerator for 12 hours, and then filtered. The
solid thus 30 collected is rinsed with a small anount
G%Iq%/Oegt@%@ol, and then wigth ether. 28Tgraf005/00172%9
d Folromde are recovered. WD 2006/ 016039 32
PC‘U 005/ 00172 T I 3, si4spandedd Ncaring the
WéPFEI%Ch 8Fom%t £t?%nnehﬁmssfgit ul?je z)nd ATreturn to the.
base rins @chihevednky ad]dzldwgthsadtc@mlﬁyidledxﬂd% ripged with
aqueous phase is extracted.tw ce. |n di %é/é’rﬁd) thagg
Fhavdombi TietE or gant ¢S phas8dire &5ri e an
then. /‘é@%@aﬁ%&%@zotﬂ%eo'rhﬁl&% neds &s rehnomategr abhe@ase
on silica gel, to give 12 g of the ted product o
uﬁ.s tbehﬁew&dosza polderd W@d'lu%@i@r@?é‘g%r at’i eh £9%°
( 5- But) t ho henyl.)-.1, hi 2r38REABanA) The
SHTS | pheny T BGErAte A Sorit o of T10 4 b
4 Putad p@@@@hlcldnmse@f zAceQOdamdd 1578 nMg%@a and then
pyridine is stirred at efluxm 1ow§ld
(ﬁvcﬁﬂce?atﬁféirhatrfé SiM% e 2 s, ? the medi umis cool ed
V\ﬁj tenperature, dilut ed i n di chl or onet hane,
she W|th wat er, washed with a 1M HCl1l sol ution,
washed in a saturat ed CuS™4 sol ution, washed with
wat er and dr.i efl 20 over MgSO4. After evaporati on,
pected conpound are recovered in the
f.0r A Ofy @10k by 1 -B)-rde (150 Butlydn 21 hyldr oxyphenyl ) 81 Harohe

A) 7.84 g of KyCOs followed by 3.53 ml of methyl

=1

iodide are added to a solution cf 5 g of 4-cyclcochexyl-
phenol in 60 ml of DMF. The medium is heated at 60°C
cvernicht. After a return TO ambient temperature, the
medium is filtered through Celite®, and then diluted in
ether and hydrolysed with water. The agueous phase 1s
acidified and then extracted in 3 times 50 ml of ether.
The compined organic phases are washed with a dilute
sodium hydroxide sclution, and then washed with water,
twice, and with a saturated NaCl sclution. The crganic
shase s dried over MgSOs and then evaporated, to give
4.31 g of the expected compound in the form c¢f a sclid.
Mp = 67°C.

B) 1—(5—Cyclohexyl—2—methoxyphenyl)ezhanone

A suspensicn of 5.6 g of AlCls in 40 mi of
dichloromethane is cocled to ~10°C. 3 ml of AcCl and
4 g of the compound of the previous step are added. The
medium is stirred for 1 hour at -10°C, and then poured
into a beaker containing ice mixed with 35% HCl. After

separation by settling ocuZ, the combined organic phases
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3.22 g of AIC13 are added, in several portions, to 5 g
25 of the oil obtained in the previous step, in a 100
m  round-bottoned flask. The mediumis heated at 130C
for 1 hour. After a return to anbient tenperature, a

M%QO@@ J£&-cold water agj dified w th35%Hds ich1729

Teaction crude.” The nediumis placed in
an 30 ultrasound bath. c is _added,so as t tain,
SIS T O o Tred R et o 15 hirutes F e 54 ¢
anqueoys phaserds wxddweted 3 tinmes in EtOAc, and the
organi ¢ phases are washed wth water_and t hen V\At%éa_

WD 20067 (6039 B3 PCT FRODUSF 00Ty 1 sat ur at 2tf

sol utel on. After drying over MgSO4 and evaporation,
g of a yeI | ow oi |l are recovered. C)
1 (5-Butyl - 2- met hoxyphenyl ) et hanone 5 1.44 g of K2CO3

fol | owed by 0648rr1 of nmethyl. io |de.are ded t
siol Ut i Bh 8f— PIFPH] hdtoi Iadg%fia' &5 ’he%grgw ool(}'suauLon

st€ps , 4 Ng10 e paf PMuckhes meghanpbiesvibeat edegt 66C25 ml
overni ghct; After a return to anbient tenperature,

he
metli uneicsahiolt er B¢ hr 8&GH el i +&(r STIEFH | ufkd |‘5H“rb ent
(%$@§ef§@ yashed %d1z%fqﬂ€§§ SQ&HJ'Qﬂﬁxih%eé3M5%NE%ery

i's extrac Wi cé I n et’her. The conbi ned
of gati cs phases afemwaslaedlvvau:h acdielut godddivem by 3.23 ¢

hydr oxi de sol utjon and then washed t er,.  Lwc
did Wit P a3 at GPEL EIFRES ?olﬂ?ﬂolffg hg or%a?ﬁoc \pgha?fter

1a5 fét@'fh ed ;0vef, iIM3SO% thenr evaporated, fredgipigates.
of a brown oil. The oil is purified by

dﬁr@rravégdap*w colbegres: 0966 gtléﬁ“tﬁénéﬁﬁedffjeﬂl a small

am Lﬁ@dof cold methznol. The soiid is suspended 1in a
water/dichloromethane mixture and a return tc the Dbase
is achieved by adding sodium hydroxide. The aqgueous
phase 1is extracted <twice in dichloromethane. The
combined organic phases are driesd over Mg50; and then
evaporated, to give 3.33 ¢ of the expected compound 1in
the form of a solid.

Mp = 113°C.

Preparation 1.4

~ (2-Methoxy-5-propylphenyl)-1,3-thiazol-2-amine
iy 1- (2-Methoxy-5-propylphenyl)ethancne

A suspension of 10.6 ¢ of ALCl; 1in 150 ml of
dichloromethane is cocled to -10°C. 5.7 ml of AcCl and
6§ g of 4d-propylanisole are added. The medium is stirred
at -10°C for 30 min, and then poured iInto a beaker
containing ice mixed with 35% HCLl. After separation by
settling out, the agueous phase is extracted 3 times in

dichloromethane, and the compined organic phases are
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D) 4-(5-Butyl -2-nmet hoxyphenyl)-1, 3-thiazol -2-am ne 20
0.19 M of bromne is added to a solution of 0.66 g of
the product of the previous step, in 10 m of
methanol. The mediumis stirred for 10 m nutes, and

mt‘@nm@é//afpoﬁgﬁgd and taken up;in di chl orerethang s /Hel729

nlc hase is washed 3 times with water, and then

d So4. 0.79 f ot "y
50,7108, 0 M0 0 0.0, s e et

MV@%MM'@?SU! ofa em@@nelrapnrhhedpr esende=of’ .B4e of
g of thiourea and the mediumis refluxed for 2 hours
30 i onit st L Al | precipitates during the return to

ng|63§ éﬁﬂpargha &ne 30, osﬁfégvgﬁgényPieﬁﬁéﬁgnéS

ri'nse anoun of col t hanol and then
W th ether 0.6 ¢ of the hvdrobrom de is thus

reco d. NO 2006/0160 34. PCT/ FR2005/ 0047
sol 4 s pBRABA Fn %%wé %t/ &t chﬁr%?re %anég”%ggtgar e ©

a&r@d@dret@g;%wsé he paseai ssachieved by addisfg g sadi umthe
hydrOX| de e aqueous phase is extracted tw.ce 8@” 1 of
di@m@#fﬁre%@éneﬁhel@oﬁﬁ}ehea 6Fdantc phales &ref8 ™

dré§ﬁ%ﬁ% Fﬁl dd hen evaporated, A® gbv¥esz0. 34ng and

a yellow o at crystallizes slowmy. The nother
Itt}qemr Seadeo Bviapdr atBue anoi t herbsting@d 3h gaken up 1n

ter/dichl th d t g
€ el evet by Bddr A S8ar Uk Rodr 4% 48 fné oy 5&3@52 o

phase s extdar tad doraed,n i ohler ametdiane. (dthent . ) of a
conbi ned organi c phases are dried over MgSO4 and t hen
elabbratedl - The oil obtained is chromatographed on

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

4,24 g of thiourea are added To a solution of 8 g of
the compound cbtained in the previous step, in 60 ml of
ethanol. The medium is refluxed for 1 h 30 min. The
med:um is then placed in a refrigerator for 12 h and
then filtered. The solid thus ccllected is rinsed with
& small amount of cold =thanol and then with ether. The
procedure is repeated a second time. The solid 1is
suspended in a water/dichloromethane mixture and a
return to the base is achieved by adding sodium
hydroxide. The agueous phase 1s extracted twice with
dichlorcmethane. The combined organic phases are dried

over Mg$Q:; and then evaporated, to give 4,89 g of a

).

A0

brown oil that crystallizes slowly (67

The mother liquors are evaporated and then stirred in a
water/dichloromethane mixture and a return to the base
is achieved by adding sodium hydroxide. The agueous

phase is extracted twice 1In dichlorcomethane. The



silica gel, to give 0.18 g of the expected conpound.

Mp = 48C. 15 Preparation 1.22

4- (5- Pent af | ur oet hyl - 2- net hoxyphenyl ; - 1, 3-t hi azol - 2-

amine Al -Methoxy-4-pentafluoroethyl benzene 20 8.3 g

%&)g%qggﬁﬁ%%%gntafluoroprop&pnate and %8 grofoosujo1729
r‘'oduced,

are’n under an inert atnosphere, into a 500

m three-necked.flask equipped wi.t| N rcknd th
Pt BhEPE o §%?.g80 ﬁflﬁg %Ngggn§§§?6 of
25; 4,00 Mene ar erraddesh 1 Thestedian iis hedteshattodaq@ed  on
under nitrogen; 80 m of toluene are distilled. T@e

reeidi uma 1321 £ heh S0t etf § GRATO AN T hefP deoxy gehat &Y

4 [ ] ling. 6 g of iodoanisole are then
2%ﬁgﬁpaﬁ%9%ﬁg)'2§%?un1is heated at 155C for 20 h.
Aiger s T@eturn to 30 AT, the mediumis diluted in 200
m of a water/ethyl ether m xture. The nediumis then
filtered through Celiteo. The organi c phase is washed
3ritd mes,pMdun At ek, rdrhedaover: Myj9@kaarithechenn Table 1
evaporated, to give 4.3 g of a WO 2006/ 016039 35
PETY FR2O0S/ D0t F2eed hrown 1 1g 8y the procedures above.
1- (2- Met hoxy- 5- pent af | uor oet hyl phenyl ) et hanone 7.4 ni
of BuLi at 2.5Min hexane are added, at -70C, 5 to a
solution of 3.5 g of 1-nethoxy-4-penta
fl uoroet hyl benzene in 50 m of anhydrous THF. The



mediumis stirred at -70C for 30 min and then at 0C
for 45 mn. 15.5 mM of a 1M solution of zinc chloride
in ether are then added. After stirring at 0C for 10
10 mn, 1.33 m of acetyl chloride are added. The

[ i deoxygenated wth nitrog arch
gﬁgéﬁgééptﬁﬁg%nzvl(chloro)B%%(triphenyﬁgﬁgsmmé§§9q$F729
5 m of anhydrous THE are igaroguced. The nmediumis
stirred at OC for 2 h 30 then at AT for 72 15
hours. The nmediumis run into a 2. 5M HC1 sol uti on and

then exg a ted in ether. The organic phase is washed
m@gp CC3 at 5% in water, with water, and then with
a ‘satufa sl ution. After drying over MJSC4

and evapor at the crude is purified by flash 20
chr omat ogr apt A silica, to give 2.25 g of a white
solid. M =147C. ¢ (I

4- (2- N_et hoxy- 5- pent af | uor ophenyl ) t hi azol - 2-yl am ne
25 0.5 m of bromne in solution in 8 m of nethang

i § Pegdetbri. a solRition of 2.5 a of th&ahroducfPic
obtained in the previous step, in 10{nl of | et hahol .

The—reditm—i-s—stprred-tor—1oggnand then cvauﬁgaﬁed‘“
and takbﬁ up (in dichl oromet hane. The|organic phase is
washed 3 tines 30 with water and then|dri ed|over

gSO4 2263 ¢, of -Ole brom nahBd prodict -are oWpar#éd

afiter evaporation. This| conpound is dissolyed in 15
m|_of nethanol  in the lpre of 1.25 a of

+ hi n
afld thel 3redi um S0 2006/ 018839 36 PCTPERPODS OBT729

1.3 -OMe O - Mp = 113°C

1.4 ~OMe -nPr - Mp = 84°C

Heaa

i 1.5 -OFEt - Mp=83°C

1.6 -OMe - Mp = 100°C

1.7 -OEt - Mp= 110°C

-Et
-Et
1.8 -OMe G - Mp = 110°C

1.9 -QEt -nBu - Mp = 65°C




refluxed for 2 h. A so id precipitates during the
return to AT. The solid thus collected is rinsed with

et hyl ether.

The solid is suspended in a

wat er/ di chl oronet hane m xture and a return to the base

& S @ch @f@@%

pnase 1S ex

conbi ned organi ¢ ph

evaporated, to

. @%ﬁég g 2
gi ve—*t-

racted twice in dichloronethane.

by addi ng sodigm hydr oxi deacrThe: AaquEeausL 729

The

are drjed,Qxay MySO4 and then

125C 10 Preparation 1.3
4- (5- Cycl ohexyl - 2- met hoxyphenyl ) -1, 3-t hi azol - 2- am ne
A) 7.84 g of K2CO3 followed by 3.53 m of nethyl

sol i

d. M =

| odi-ges g awd
15 phenol

overnight. Aft

in 6

D ml of

B A _retur

-t ®, & SOl Uti OR,0f 5 ¢
DVF. The nedi um

n-to-gpbient

o%alt4 -
i s he

cycVph@xyl
ated nat 60

~
hr

medj um i's'0f i | t ¢
et her and hydrol ysed w t

h water. The

fa¥aaaV¥ald
L'IIPCI

or edir ough Celfte, and ther

aqueol

at ittt he
dhlwﬁ) uted i

s phase is

)

aci dirfiedqand
et her.

a dlute

20 The conbi ned ¢
sodi 1

NeoKXT T 4

m hydr.oxi

Dr gani ¢ phases

faYal

Aicted HA 3 tines -50
are washed with

Al
a1

mMMpof 108°C

en

h wat'er,
uti on.

Wi t
sol

t wi céMand
The organic

}

oSOt —oT,

with 3 satura
bhase is dried

ted Na
over

e mperTed
MySO4 and

t he
comnj

1- (5- Cycl ohexyl

evapar at ¢
pound in the

2 -d orm
-2-nmet ho

I, fce, gi ve

> 4.3bBg of t
a solid. 25
yphenyl ) er han

he exp

Vp =

hne A

ecMeg 59°C
7C. B)

of

5.6 g of AL

13 -PMe 40

m &I/CHz"CHJ
T
CH,-CH,

suspensien

CF3

Mp = 110°C

-OEt

Me

Mp = 124°C

-OMe

-CH{nPr}2

HCI

MH™ = 305.4
t=7.61

1.19

-OnPr

-nBu

Mp= 63°C

1.20

-OMe

-nHex

Mp = 43°C

1.21

-OEt

-nHex

Mp=75°C

1.22

-OMe

CF,.CF

Mp= 125°C

1.23

-OEt

CF;CF,

MH" = 338

t=7.88




di chl oronet hane is cooled to -10C. 3 ml of Acd and

30 4 g of the conpound of the previous step are added.
The mediumis stirred for 1 hour at -10C, and then
poured into a beaker containing ice mxed with 35%
HE .- AT E g5 cSeparation by setsling our, ddwe o herh1729
organi ¢ phases WO 2006/ 016039 37 PCT/ FR2005/ 001729

are dried over MySO4_and thep.gvapaeayed. to give 4.54
g of the expected pTUgUCTT_ﬁT-_‘__—__

4- (5- Cycl ohexyl - 2- met hoxyphenyl ) -1, 3-thi azol -2- ani ne
FréarHiontlo OT oM Re_ar € added,R.dr opwi e, Salo o Mp(C)
olution of 4.5 g of the product of the prevjous wm
tep, in 25 mM| of nethanol. The nediumis stirred- =
hbi entl 24t enper at U@t for 30 niMfifes, and then bR iES
ery 10 viscous. 5 m of] nmet hanol are added, foll owed

vy 3.23 g of lthioyrea—Fhe—pedidmt+sreftuxet—Tfr-ss
burs. 'APter la rePorn to a&%?%ﬁ?wtenperaturp a mﬂ?%F
recipitates. The solid is collected, and then rinsed
with a small anount of cold nmethanol. The solid is
suspended in a 15 water/ dichl oronmethane nmi xture and a
return to the base is achieved by addi ng sodi um

hydr oxi de. The aqueous phase is extracted twice in

di chl oronet hane. The conbi ned organi ¢ phases are

dri ed over MgSO™ and then evaporated, to give 3.33 g
of the expected conpound in 20 the formof a solid.

Mp = 113C.

rod ot
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Preparation 1.4

4- ( 2- Met hoxy- 5- propyl phenyl ) -1, 3-thi azol - 2-am ne 25 A)

1- (2- Met hoxy- 5- propyl phenyl ) et hanone A suspensi on of

10. 6 c of AIC13 in 150 ml of dichloronethane is

G § 5.7 mM of Acd and 6 gm@fr/FR2005/001729
propy anisol e are added. The mediumis stirred 30 at

-10C for 30 mn,

-I- 3 axi '-'-

:ﬁﬂﬁﬁmﬂg out ), the aqueous phase |s extracted 3 tlnes
i'n dichloronet hane, and the conbi hed organi c phases
eﬁemwwye@@eteieeeglé% PaT) FR2095 901729 washed wi th
Xg % tsh g safwated Nadn SQbEﬂeEQBatléhlsedl over and
S en evaporated, to give 7.386 g of a brown
dtJZXQMant ). B)
2- Brono- | - ( 2- met hox) ropylLphenyl) ha 5
lcﬁaTﬁoﬁéne?ﬁﬁut%% ﬁ 59 % ka% Qﬁgrg ﬁ%ﬁ?ﬁfoq'
dF QP S8 vd Dy A @ptwtr@@p@aﬁt 7t86tlge oéheﬂitel compound
obtained in the previous step, in 80 m of nethano
The mediumis stirred at AT for 30 mn, and 10 then
§¥9£ rated. The,pil obtained is taken up in
i . washed 3 tinmes in water and then
d4+eﬁ—eym&whéggxynfmmkmm%mmmemeb, tof ghgrohigroy-2-yl-
uant.) of a yellowoil. C
qYJQHEMethoxy 5- propyl phenyl ) -1, 3-t hi azol -2-anine 15
4.94 g of thiourea are added to a solution of 8 g of

2.4 g of gelectfluor® are added to a solution of 2.5 g
of the compound obtained in preparation 1.3 described
above, in 30 ml of DMF, and the medium is stirred at AT
for 2 h. The medium is hydrclysed with 2M ammonia in
ethanol, concentrated, and then diluted in water. The
crude is filtered, and the solid is taken up in DCM and
washed with water, then with 1M sodium hydroxide and
with 2 saturated NaCl solution. After drying of the
organic phase over MgSO; and evaporation, the crude 1is

purified by flash chromatography.

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

Mp = 155°C

Preparaticn 1.27

4—(5—Propyl—2-methoxyphenyl)—E—Eluorothiazol—2—ylamine

The compound is prepared according to preparation 1.26¢,
from the compound of preparation 1.4.

Mp = 107°C
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t he conpound obtained in the previous step, in 60 ni
of ethanol. The nediumis refluxed for 1 h 30 mn.
The mediumis then placed in a refrigerator for 12 h
and 20 then filtered. The solid thus collected is
r smal | anount cold eth anthdhemn 1729
W%W%%ﬁ% procedure igrepeat ed ?@e/cond tinme.

e soli ended in a water/dichl oromet hane

rﬁ Iﬂﬁ%tag}noa%a %'rn to the base is achieved by
agtdi myg, @@dliﬂrﬁégﬁe@y@éDXEE%BThe aqueous phase is
extracted twice with dichl oronethane. The conbi ned
oriyahi € ph@%%@'%ﬁ%c%ﬂfi%d%bver MySO4 and t hen

4, 894 O a brown oil that
cryg‘%laél 26 tﬁg gévx}?/fc 167§ g”%{) The nmother liquors are
evapor at ed and then stirred in a

xRN SO unt hydr ot e TG Sueole Y

18:18xd f@EI 2d; 1 Wce-in( giebten @nem hanel pThey WO-
006/016039 39 PCT/ FR2005/ 001729 conbi ned organic
phiasesa akle- Hry edlev@r MySO4 and then evaporated. The

n h aphed; on., shikga gel, to

odorfé‘?%%‘ga o #én%eég%%tg%dgprgdug? Yield (total):
7@%—5>pr@ 84C FheseonpouRds =of2 -+ Grammtep J(An)4 - ylpropyl);
described in Table | below are prepared according to
t%e:p%ocedur es above. 729 WD 2006/ 016039 40
PCT/ r R2005/ 001 Tabl e |

| /;\NJLN o
N /ﬁ O

L\/N\//\V/N

1.1. Preparation of N-[4- (2-methoxy-5-propylphenyl) -

thiazol~2—yl]-N’—[4—(3—morpholin—4—y;propyl)piperazin—

0.18 g of DSC is added to a sclution of 0.1 ¢ of 4-(2-
(methoxy-5-propylphenyl)-1,3-thiazol-Z-amine, cbtained
in preparation 1.4 above, 1in 2 ml of DME, and the
medium is stirred at AT fer 12 hours. 0.05 g of
1-{morpholin-4-ylpropyl)piperazine 1i1s added and the
medium is stirred at AT for 3 hours. The medium 1is
hydrolysed with a saturated NaHCO; solution and then
extracted in DCM. The organic phase 1is washed with
water and then with 2 saturated NaCl solution, and then
concentrated. After drying over MgS0., the solution is
concentrated and purified by flash chromatography on
silica gel. The solid is taken up in DCM and treated

with a 2M solution of HC1l in ether, and the suspension
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SHNNR (Il) Preparation No. R R2 Salt Mp(C) M
1.1 -Ove -OPr - Mp=76C 1.2 -OWe -nBu - M 48C 1.2a
OVb-nBu HBr Nl P= 1B6C 1.3 -OVe - M = 113C 1.4 -Owe

“nPr - 84C 1.5 -OEt -Et - Mp = 83C 1.6 -OMVe - Et
G é& g/ - OBt - 'Vp: 0C 1.6 -Q¥e: lrzo B A01729
1”‘1%% 4% A %ﬁl -nBu - = 65C WD 2006/ 0160)39 o

PC"/FR2005/ 001729 Tabl e L. (co Py t

NG RORZ SHROIA(D) W 10 o Crh - vpe fadapectes
leddn s\ 4 Rrne ﬁ&km-d@gckslhﬂ&r©£hﬁorﬁﬁe- Mp= 121C

1.13 ,CH2~ -nBu - Mp= 59C 1.14 -OMe -.CHZ CH3 - Mp=

9 93C 2T CHZ- CH3

Example 2: (Compound No. 35) N-[4- (Z-methoxy-5-propyl-
phenyl)thiazol—Z—yl]—N’—[4—[2—(B-ethylaminopyrrolidin—
lwyl}ethyl]—[1,4]diazepanul—yl]urea

Compound of general formula (I} in which:

Ry = 2-0CHs; EK; = 5-(CHz)2CHs; R; = 4-[2-(3-ethylamino-

pyrrolidin-i-yljethyl]; a = 3

N
(NN
N—

2.1 Preparaticn of N—[4—(2—methoxy—5—propylphenyl)—
thiazol-2-y1]-N’-[4-{2-chlorcacetyl ~[1,4)diazepan-1-
vl]ures

4 g of DSC are added to a solution o 3.87 ¢ of 4-(2-
(methoxy~-5-prepylphenyl) -2, 3-thiazol-2-amine, obtained
in preparaticn 1.4 above, in 60 ml of DCM, and the
medium is stirred et AT for 12 hours. 5.7 g of
2-chloro-1-[1,4]diazepan-i-ylethanone and 3.26 ml of
triethylamine are added. The medlum 1is stirred at AT
for 3 hours. The medium is hydrolysed with a saturated
NaHCO; solution and then extracted in DCM. The organic
phase is washed with water and then with brine, and
then concentrated. After drying over MgSO4, the scolution
is concentrated, to give 5.9 g of the expected
compound.

MH+ = 452 at t = 8.53 min
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1.16 -Cl CF3 - Mp = 110C 1.17 -CEt Me - Mp = 124C
1.18 -OMe -CH(NPr)2 HCl M+ 3305.4 t = 7.61 1.19
-OnPr -nBu - Mp= 63C 1.20 OV -nHex Mp = 43C 1.21
_OEt -nHex - Mp= 75C 1.22 -Owve CF3CF2 - Mp= 125C

- Z - M1 = 33§ 4=7.8B WO 2006/QL6039 42 729
é@ﬁ#@g&éﬁ%ﬁzg Tabl e | (‘cet)nti nued) Prep/ar ati on/ No.
%ﬂggz_sigépggéé%ogggEi;éﬁ%ﬁﬂéﬁgg:ﬁégﬁgéj4%§§¥%g§¥§hégyl)—

SAZL A T

2006/ 016029, 43-1PCT{ FRH06E 0037201 arft epayatdohddfi-1-y1) =
am not hirazol'e derivatives of fornula (11) Conpounds
ofcdarmrt B (41913 repmioh Y M FE9R e Se@RROWCE1 38r ihe’ at om

(éporr%%”r% | OfS afh?orr?uila 2¢)y Rl @b are in the

“p 51t on an -position, respectively, wth respect

tio t-he pbenyd . RPreparatHpnCHs; 26316 4-[2-(3-acetylamino-
4- (5- C}/,cl ohexyl - 2- net hoxygh_(_ené/l ) -5-fluorothiazol -2-yl -
pyrrolil =

din-1i-vyl)acetyl;

0.62 g of 3-acetamidopyrrolidine followed by C.612 g of
KoCO3 are added to a solution of 2 g of
4—(2—chloroacetyl)—[l,4Jdiazepane—l—carbcxylic acid
[4—(2—methoxyv5—prcpylphenyl)thiazol—2—yl]amide

prepared in step 2.1, in 10 ml of acetonitrile. The
medium is stirred at AT for 48 h. After filtration, the
medium is washed with a 1M NaOH solution and then with
water and with a saturated NaCl soluticon. After drying
over MgS0,, the solution is concentrated and then
puarified by flash chromatography, tc give 0.95 g of the
expected product.

EA: 3%C = 5¢€.94 2H = 6.89 $N = 14.52 (2H:0)

ME+ = 543 at t = 5.85 min.

2.3. Preparation of N-"4-(2-methoxy-5-propylphenyl) -

thiazol—z—yl]—N’—[4—[2—(3—ethylaminopyrrolidin—1—yl}—

ethyll-[1,4]diazepan-1-yl]urea

2.2 ml of a 65% solution of Red-al in toluenes are
added, at 0°C, to a solution of 0.79 g of
4—[2—(3—acetylaminopyrrolidin—l—yl)acetyl]—[1,4]—

diazepane-l-carboxylic acid [4-(2-methoxy-5-propyl-
phenyl)thiazol-2-yl]lamide prepared in step 2.2, in 3 ml
of DCM. After stirring at AT for 3 hours, the medium is
concentrated and then taken up in DCM and washed with
1M sodium hydroxide, with water, and then with a

saturated NaCl solution. After drying over MgSO;, the
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amne 3.4 g of Selectfluor(c) are added to a sol ution

of 2.5 g of the conpound obtained in preparation 1.3
descri bed 15 above, in 30 ml of DMF, and the medi um

is stirred at AT for 2 h. The mediumis hydrol ysed
\C/}Mh%g ?5‘?@6‘{39 in ethanol 4€oncentrate£q;Tag<;g12@¢@m01729
ITuted

The crude Is filtered, and the

solid s kenuplnDCMand h Wi t
v@?%aliwsé%?‘iﬁﬁ hy'df of’lmgeéﬁ&afﬁds f%g'da ég?}ﬁ’?a?%al%g@& oy
so] Mt Ol rAft@lgdyitng of ot ke veor gani c gphase toeerexpected
MySO4 and evaporation, the crude is purified by flash
cmlf@@‘a@égraphy 600 ng of the expected product are

aine éhg form,25,9f a white powder. M = 159C
Pr epar a i on
4- (5- Propyl - 2- et hoxyphenyl) 5- fI uorothl azol - 2-yl am ne

30 The, conpound par e co L -
TESmOLE .y RS of T80 cpl st Ton 1. N 2 07
V%ég99§§9ﬂ§£§9)6H1E§315529@5L901729 lEheﬂﬁpﬂﬁhperldln 3-
anal ysi s: 59.06 (theoretical 58.63) %1 5.85

(the@t@ylbmp@r%}n B4 10uP23(t heoretical 10.52) 5
Efoﬂgoun& o£c¥gP8Hﬁg %@ 9), Mgk 4r(2- met hoxy-5-propyl -

Ry = 2-0CHsz; R, = 5-CyHex; Rz = (R)~4={l-methylpiperidin-

Ii
[N

3-ylmethyl); a

3.1. Preparation of (R)-3-methanesulphonyloxymethyl-

piperidine-l-carboxylic acid tert-butyl ester

2.16 ml of methanesulphonyl chloride followed by 3.86
ml of triethylamine are added to a soluticn of 5 g of
(R) -3-hydroxymethylpiperidine-l-carboxylic acid tert-
putyl ester in 80 ml of DCM cooled to 0°C. The medium
is stirred at 0°C for 1 h 30 min and 0.7 ml of
triethylamine and 0.54 ml of methanesulphonyl chloride
are again added. After 30 min at 0°C, the medium 1is
hydrelysed, =and the organic phase 1s washed twice in
water and then with a saturated NaCl sclution, and then
dried over MgS30:;. The medium 1s evaporated, to give

6.8 g of a pale yellow ol.
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phenyl )t hi azol -2-yl]-N -4-(3-norpholin-4-yl propyl) -

pi perazi n-1-yl]urea Conpound of general fornmula (lI) in
which: 10 Rl = 2-OWe; R2 = 5-nPr; R3 =

3- (nor phol i n- 4- yI propyl) a=250 0 1. 1.

P N-[ 4- (2- met hoxy- 5- propy| phema005 /001729
Vﬁg%gﬁé %Eﬂf{ -[4- (3-nor pholin-4-yl propyll)pi perDazi n-
Py loted 0459 ol DSGile A9ded Loy & SOl a0, Of-y 1 -

G{@Mﬁ%ﬁwyﬁ@hﬂwﬁbdxﬁii@l az0l - 2= and Inet, y bbt af aed
i preparation 1.4 above, in 2 nl of DM, and the 20

mediumis stirred at AT for 12 hours. 0.05 g of

ot phol opy! LpLperazi ne ig addedand themi of
1H§ P um |&s)es }??‘—F&e{zj&gt E%\T ?b? 3 hours. 'Fhe mediumi s
twcdmélyé;ed M1b a sat beatedpNabCEBisel atricormcaivd! t lpers the

extracted in DCM  The or has ed , Wijt]
VR bl RN GF 5 St At RACE so\é\@?‘?o%t b2 sor

t@e@ou§9n0@@£é§t§dre6ﬁkﬁre@rﬂﬁngtﬁﬁehdM£ﬁa1ldlﬁﬂlueed in
solution is concentrated and purified by fl|ash

cawomegna@ma@ﬁ ngkbpga ger'l) Theneorw €8 {Ak&R Jpr = @
M an e i utd Qi HGnd nthen with

ciher- oA ens }gaéugsoel\rgsu%nrﬁvg&l%e/ B il dnd e

PCTA FRA0A5LA0 1229 scsl_tttue:m evhpoeat ddying givee 019%% @nd

of the expected corrpound |n the form of |t

e e brpde. MpAe 22§E-0° o py  flash

chromatography on silica gel, to give 5.73 g of the

expected solid.

MH+ = 374 a3t t = 5.26 min

3.3. Preparation of (R}-1-benzyl-4-(l-methylpiperidin-

3-ylmethyl)piperazine

5 g of the compound obtained in step 3.2 dissolved in
415 ml of THF are added to a solution of 1 g of LiAlH. in
45 ml of THF cooled to 0°C. The medium is stirred at AT
for two hours and then cooled to 0°C. 0.96 ml of water
and then 3 ml of 5M NaOH are added, the medium is then
filzered, and the solid 1is rinsed with ether. The
filtrate is evaporated, taken up in ether, and washed
twice wi-h a saturated NaHCOs; solution and then with a

caturated NzCl sclution. After drying over MgSO:. and

evaporation, 3.5 g of the desired compound are
recovered.
ME+ = 288 at © = 5.68 min
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5 Exanple 2: (Conpound No. 35)

N-[ 4- (2- met hoxy- 5- propyl -

phenyl )t hi azol -2-yl]-N -[4-[2-(3-ethyl am nopyrrolidin-
1-yl)ethyl]-[1, 4] di azepan- yl]urea Conpound of genera

f. which: Rl = 2;0CH3; R2 = & (GHR)o 2@ 729
F@?r§%é%ﬁéﬁ6?§9ethylanino- 10 pyrrolidin_-1-yl)ethyl];

{%3,EhN~N %:1 Prep%{athglgf l-methylpiperidin-3-yi-

rnn Ao

I\v [T & e UTTORXYy PyT 'JIICII_yI )'

tﬁg@gﬁﬂyﬁ&p@ﬂaftné4 (2-chioreacety )-[1, 4] di azepan-| -

yl'Turea 15 4 a of DSC are added to a solution of 3.87

g of 4- (2- (nethoxy 5- propyl phenyl) -

.% EBEQ%Q@ &mﬁ“%6 %t@En%@e'ébﬁﬁ@ﬁﬁ@aébgﬁlﬁeé in step
and mediumis stirred at

Aﬂ.?prle hOUrsmLSOE grefh@0cl, is hydrogenated in the

2-chloro-1-] i azepan-| -yl etha a 6

Ty e af ¢ Sdded "R nddr GG gl fae of

fﬁydﬁb@Qﬂf§ve£@@r6€dhynu030hmﬁﬁolyse@umﬁtt?heamedamed_e

NaHCO3 sol uti on and then extracted i n DCM Th§6 anlg -
add 2

phiakiee Tod wastied thieth GEEBPTaRE heh® widH br idn
tgep concentrated. After drying over MgSO4, the

fon 1s concentrated to give 5.9 g of the
expected conpound. M+ = 452 at t = 8.53 mn WO

2000/ 01503, 4 PCTT P00 00UTED 2.2, PYEPRLAL o0 ol

\zll

4pﬂéh§§te§§5Xé?ﬂ@n@PVINOL[Q*Ul*m&thy piperidin-3-yl-

methyl piperazin-l-yllurea

mP

The synthesis of this compound is carried out according
to the procedure described in Example 1, from 4~ (5-
cyclohexyl—2—methoxyphenyl)—1,3—thiazol—2—amine
described in preparation 1.3 and from the compound
obtained in step 3.4.

Mp = 108°C; [al,® = -27° (c = 1.05; MeOH)

Example 4: (Compound No. 70) N-[4~(5-cyclohexyl-2-

me~hoxyphenyl)thiazol-2-y1]1-N’-[4-(l-isopropyi-
piperidin-3-yl)piperazin-l-yl]jurea

Compound of formula (I} in which:

Ry = Z2-0CEz; Ry = 5-CyEex; Rz = 4-{1l-isopropylpiperidin-
3~-yly; a = 2

b
? K’WQ
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15

acetvl]-["1, 4] di azepan-| -yl ]urea (Conpound No. 32)
Conmpound of general forrmula (1) in which: 5 R =

2-0CH3; RZ = 5- (CH2) 2CH3; R3 = 4- [2-

(3-acetylam no- pyrrolidin-i-yl)acetyl; a =3 0.62 g
%&9@}@{% pyrrolidine fold owed by C.;_Q;Jl.I(Z)/Eg;gqfog)/oong

are" added to a solution of 2 g of

4-(2-chl oroacetyl)-]1,4]di azepane-l.- yligc acli o 15—
[ f'z net%}@ﬁg#%{vy! p.’*?ef.*.yl Yhi ‘ézo?eﬁxgﬁgﬁﬁ@c& T
psepar e o stepridedy1in 40ial coftacetpni tsiee. The
mediumis stirred at AT for 48 h. After filtration,
the mediumis washed with a 1M NaCH sol uti on and t hen

' 5. pat erpand i 1h a,saturated Nacl solatd orided to a
VA\%Q r(grPﬂd(?3;!/ViangE‘LOovg?gﬁll\/ggoél,y%lt he sol utoi on is concentrated
angspdeni opur i Efed By 9Fl ash chredmat ograptay 1 1o Kiraridone

0.95 g of the expecte roduct. EA:. oC = 56.94 =
o s Srme Do e eard0 S g A o
2@ . Prepan@atdqnn of s Nstd(rZdret hedy thepropytphenphhse is

thiazol -2-yl]-N -:-4-[2-(3-ethyl am nopyrrolidin-I-yl).-
etdpRr2ad 414 azerahl 129 |Utea P51 2.0 dfa%“%%%"ylgh =

SSO| y\%“LaO@e@f WR%g' aéoit?tf&ll.ueﬂ?t@-re dﬁgﬂﬁﬁja 08kr0@gd®,a the
sol u .79 g o

Ton of .
4o f @af Be acetadaniinopyorokindiretedyl ) 8bet yEFm[ 1¢4jained  1s

di - - | | id [4-(.2- et - 5-, -
R Lo oREBoSY) B BEkg, 1 oy BB UAR T and
Mn30 o BCM AftgerBtDAE) Ngzat ABdeer shdouns, mehgum is

mediumis concentrated and then taken up in DCM and
waisheresi 8 AT for 12 h. The medium is concentrated and

then taken up in EtOAc. The organic phase 1is washed
twice with a saturated NaHCOs solution, and then with a
saturated NaCl solutisn. After drying over MgSOs, the

organic phase 1is concentrated, to give 18.63 g of the

expected product.

Mp = 103°C.
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1M sodi um hydroxi de, with water, and then with a
saturated NaC solution. After drying over MgSOX4, the
WO 2006/ 016039 47 PCT/ FR2005/ 001729 organi c phase is
concentrated and then purified by flash

82"&% A to give 0.27-g of the emﬁ/ﬁa@@oow 01729
%rm%uc@% 9515att:8 7 mn. 5 Exanple 3:

(Co oundDNo 76). (R -N-[4-(5- 1Y, | Boeridin=3- —yl)—-
oW dEE hyld pi perazin-1-yl] urea Con'pound of for rrul a
(T)yin which: 10 RlL = 2-OCH3; R2 = 5- CyHex; (R

-4 (1 rrethylpiperidin- 3-ylmethyl); a =2 o0 NN)~N

i an. of 3z pethapesul phanyoxynetiybs the

pi pelgl c? ﬂc%&beoxaéﬁ%d aglgg tert-butyl ester 2. (%16 m
Ofodimtlkr&mes)bltphmleyﬂ x:rlnl etiede 40l owed Yy Bl 6>f nPCHs The
triethylam ne are adde qut| f S
(A§IBIRyHF oxyiet By f)Fpgrrri g?ﬁe%l - Carab oXy hleg1 R R
buty! cesterohha 8Pl i0f tDMhcapl ed EQMO@ndﬂﬁhanﬂMaﬂhed 4
20 is stirred at OCfor 1 h 30 mn and 0.7 % ;
trirethyviahi e ZZhd iy nlrwéw%é%aﬁgéarlbﬁanyﬁ e ergan:c

orjde_ ar ded. L 30 9P as0Gribhe After
nge}llsuem i§ %V es yse‘g}‘JI g ﬁhe otrganl Cc phgge |§ washed
tont end rbva\atmgsand ttrmemzvgarnca watag dtedMa@ntrated, to
solution, and the

give 6.32 ¢ of Sl expected product.
4 NMR: § (ppm) = 7.28 (salt, 5H), 3.43 (salt, 2H), 2.88
(d, 1H), 2.70 (d, 1H), 2.64 {(m, 4H), 2.43-2.22 {m, 5H),

1.85-1.58 (m, 4H), 1.39 (ddd, 1H), 1.15 (ddad, 1H).

4,3, Preparaticn of N-[4-(5-cyclohexyl-2-methoxy-

phenyl)thiazol—2—yl]—N’—fé—(1—benzylpiperidin—3—yl)—

viperazin-l-yljurea (Compound No. 68)

Compound of general formula (I) in which:
Ry = 2-0CHi; Ry = b-CyHex; Rz = 4—-(l-benzylpiperidin-3-
vl); a = 2

The procedure 1s identical to that described in Example
1, using the 4- (5-cyclohexyl-2-methexyphenyl) -1, 3~
thiazol~2-amine described in preparation 1.3 and <the
compound obtained in step £.2.

Mp = 90°C

4.4, Preparation of N-[4-(5-cyclohexyl-Z2-methoXy-

phenyl)thiazol—2—yl]—N’—[4—piperidin*B—ylpiperazin—1—

yl]urea (Compound No. 69)

Compound of the formula (I) in which:

Ry = 2-~0CHz; R; = 5-Cydex; Rz = 4-(piperidin-3-yl}; a = 2
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25 dried over MgSO4. The nediumis evaporated, to give
6.8 g of a pale yellow o-1. WD 2006/ 016039 48

PCT/ FR2005/ 001729 3 2 Preparation ci

(R) - 3-(4- benzyl pi perazin-| -yl -
qﬁ£hxﬁag}@f%égéne-1-carboxy|3§ aci d tertpdyutpdoestern1729

e crude obtained in step 3.1 is dissolved in 75 ni

of 5 toluene. 12.16.9 .of .benzyl pi perazin dded, pe°
ot S, SOt GR e | & el i Had{ hea Reated at’
150C.f 0501 5 hour s.r At 8 @ &t uthet @cAfourte oedaineds in
diluted in an_ether/pentane nixtureugﬁﬁ%%, and washed ,
tsiee With &0 58t UFaPéd PNEHOEB S HIFGH8h t 5t Wide e &°
r,.and n yi a saturated NaQ soluti@iium is
2?%§r H?yiEgggve?%Eggégdangé—evagoration, the crude is
purifd e by fdrashthehr onateyr aghy ion 01 ica gél MgeH and

give 5.7 of _.the _expected solid. + = 3 at..t. =
g%%l%%g %%rglglil-pr g&f{)a(ﬁ% St gllMe_t'-eH, Zi%d tthe sclid

(R - k1hepayhri4+(lcvmi-hykpapearidiEn- to give 1.27 g of the
3-yl nethyl ) pi perazine 5 g of the conpound obtained,in
stepe gt od diesebwed ih 9 USTH O%fa%%lf%f%‘aeaf%%ea
éﬁ%u;iggooé 1 gof LIAHA in 45 m of THE cooled to

. The nmediumis stirred at AT for two hours and
tien €opf£dzt 06 0€C. 0196 nl of water and then 3 nl of
5M NaCH are added, the nediumis then filtered, and
the solid is rinsed with ether. The 25 filtrate is
eyapor at ede,Lakenodp i kret hers [ and vastleth ety ¢e-mwa o=y -
a saturated NaHCO3 solution and then with a .
phenyl)thiazol-2—yl}—N’—[4—(l—isopropylp1per1d1n—3~

yl)piperazin-1l-yl]urea (Compound No. 70)

Compound cof formula (I) in which:

Ry = 2-0CEs3; R = 5-CyHex; Rz = 4-(l-isopropylipiperidin-

C.05 ml of acetone followed by 0.15 g of Na3H{OAc)s: are
added to a solution of 0.2 g of zthe compound obtained
in step 4.4, in 1.2 ml of DCE, and the medium is
ctirred at AT for 3 h. 0.1 ml of EtsN and then 0.1 mg of
NaBH (OAc): are added. The medium is stirred at AT for 12
k.. The medium is concentrated and then taken up in
EtOAc. The organic phase is washed twice with a
sa-urated NaHCO; solution, and then with a saturated
NaCl solution. After dryirg over MgSOs, the organic
phase 1is concentrated anc then purified by flash
chromatography to give 0.11 g ¢f the expected product.
Mp = 130°C

MH+ = 526 at t = 7.06 min
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20

saturated NaCl solution. After drying over MgSO™4 and
evaporation, 3.5 g of the desired conmpound are
recovered. 30 M+ = 288 at t = 5.68 mn WO 2006/ 016039
49 PCT/ FR2005/ 001729 3.4. Preparation of

0 pi peridin-3-yls nethyl)pigerazing#col7rz
@?Lﬁ?éﬁfﬁfégyé of the conpound obtained in step 5

in 100 m th no drogenat ed - thevi1-2-
é%eeé%ge—eg 8 %8%)P Qé u%%é¢@800 Pa of

WW}M@BW@&O%@-iDI -3 how+ s1-Thehnedi peridine-
filtered and then evaporated to give 2.26 g of a

T GRS 07 1P enFE B 5L P BpaFat i on of

( SrC y t

¢?$§#% %I&ZO¥§%9€P§ k% gﬁ(ﬁQﬁeﬁhylplperldln 3-yl -
mmhﬂ&@@Haﬁmerﬂmﬁm The! -siyimtidsivel refeahigine -2 -
cggggunqbls carried out according to the procedure

de in* Exahple 1, from 4-(5-

cycl ohexyi _-2- nethoxyphenyl)-l,S-thiazol-2-an1ne
described in par ati on i s an@ from the conpound

obtai ned i n stig . 4...20 G a]D2 = -27 (c =
1.05; MeOH) Exa '
N-[ 4- (5-cycl ohexyl N
-neThoxyphenyI)thlazol-2$yl]- -[ 4- (1 opfopyl -
pi peridi n-3-yl)pi perazin-1-yl]Jurea 25 é%npound of

fgyfylgréé;régigglgg:4~(1—benzyloxycarbonylpiperidine—Z-

carbonyl)piperzzine-l-carboxylic acid tert-butyl ester

26.6 g of BOP, 13.6 g of 1-(carbobenzyloxy)-2-
piperidinecarboxylic acid and  then 11.2 ml of
triethylamine are added, at 0°C, tc a sclution of 8 g
of 1-Roc-piperazine in 80 ml o¢f acetonitrile. The
medium 1is stirred at AT for 12 hours and then
concentrated. The medium is tzken up in EtOAc, and
washed three times with a saturated Na,C0s; sclution and
then with a saturated NaClL solution. After drying over
MgS0O, and evaporation, 35.45 ¢ of reaction crude are
recovered. It is taken up in DCM and then washed twice
with 5M sodium hydroxide, and with a saturated NaCl
solution, and then dried over MgSOs. After evaporation,
the solid is triturated in TBME, filtered, rinsed with
TBME, and then dried, to give 17.93 g cof the desired
compound.

Mp = 102°C
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R =2-CCH2; R = 5-CyHex; R3 =

4-(1-isopropyl piperidin- 3-yl); a=25 0 QD- NN N~

0 LN WD 2006/ 016039 50 PCT/ FR2005/ 001729 4. 1.
Preparation of 4-(l-benzyl piperidin-3-yl)-

pi.pe rboxylic acidcggert-butyl gst ng@omo@hzg
Wgoéb%%&sﬁr%no%sdr oxi de sol utlgn are added tg a

suspensi on of 9. 96 |pe&iggn§_cﬁrbgml>
ZUU 111

DM The i Aedh Uuphi-osiillicedc: andethebargankeectplase i s
separated by settlTing out and then washed with a
saturated NaCl solution. After drying over MgSO4, the

1 rgani c-p cendrated..;the gum Qptaknadsd spd/c
tgkgng@p |8ﬁ I%g’(s)celrﬁ%}%% 10. 1 gnof Boc- plqageram ne
argdtht hen 51%. 9wgtoet Na;BH(@tc)@r&r ezdddéd antiahean inert
mediumis stirred at AT for 12 h erredu IS
COhEEEPaFBa drd ot s b Gp ih B oo Shhd "5t ganr R

phasgihaqwashed 45 twiceiw tih amBauﬂrated NaiHeOBnedium 1s
sol ution, and then vvlth a saturated NaC soal ution.

ASterrdflyi ag dvier IMGSOA4 t ReUIBr il ¢ Pridseig tered. The
concen t f. he gexpectredthe 4 d
Foaatt ng - TS TS 20057 0fagse 5 Do rhe desire
PEE{nERQQGSI 001729 4 2 Preparation of

| - (1-benzyl pi peridin-3-yl)- piperazine

of 1i _-beanlF-gi

5.3. Preparation of 4-(l-methylpiperidine-2-carbonyl) -

piperazine-l-carboxylic acid tert-butyl ester

0.54 ml of 37% aqueous formaldehyde and then 1.41 g of
NaBE (OAc)s are added to a solution of 0.99 g of the
compound obtained in step 5.2, in 11 mi of DCE, and the
medium is stirred at AT for 12 h. The medium is diluted
in DCM and filtered through cotton wool. The organic
phase is washed twice with a saturated NaHC0O: solution,
and tThen with a saturated NaCl solution. After drying
over MgS0O, ana evaporaticon of the sclvents, 0.84 g of

the expected product is recovered.

5.4. Preparation of (1-methylpiperidin-Z2-yl)piperazin-

l-yvimethanone

2 ml of TFA are added tc a soluzion of 0.84 g of the
compound obtained in step 5.3, in 2 ml of DCM. The
medium is stirred at AT for & h. The medium 1is
evaporated, taken up several times in DCM, and
evaporated so as to entrain the TEFA. The medium 1is

taken up in DCM and then treated with a 10% NH40H



13

15

24

30 g of TFA are added to a solution of 9.2 g of the 5
conpound obtained in step 4.1, in 8 nm of DCM The
mediumis stirred at AT for 5 h, and then

concentrat ed. The crude obtained is taken up in DCM

%@%d times witkh a 2M sodi pmrhygroxisd@01729
e

organic phase is washed with a

sat ur at ed Cl sol ution, After S[ 103[ dela/lcp\gﬂo\{@gsdvgg% tnen
a t

e Brigani ¢ phased s T ohcent r 0 give ®.
the d for epued .0 1K NVRi£ Etr(qam@pe;ct?edzam(cyamt
5H) - 3.43 (salt, 2H). 2.88 (d, 1H), 2.70 (d, 1H),
2.64 (m 4H), 2.43-2.22 (m 5H), . 85-1.58 (m 4H),
. 39 (ddd, AH),. 1,15 (ddd, LH) 415 4.3 1Brepanati-on tofoxy -
N-T4—(5-eyctohexyt=2=-Tret ioxy-

@T%MD)tﬂﬁlaamjl—Z-W]] AR =i A (1 ey b e AT ) -
L (Conpound No. 68) Conpound of

# 20 R = 2-OCH3; R2 =
5-CyHex; R3 = 4-(1-benzylpiperidin-3- yl); a = 2 The

procedure is identical to that described i anpl
lfhmsw\tgmfherﬂ 15- Jenbhexy| F2- ﬁ@ﬁﬁo%ﬁﬁéﬁgﬁg 13 Eexfé“ple

t.hi azo - 51 £m ne desgri kaa@y&o@lreg@@r_@t%@thbx&mmhel 3-

co’n'poun tained in step
W@I*Z}mﬁné\k [dé-s(cﬁ-lw@il ohrex;pnezam@amm(y 13g and the

q‘ﬁ}‘ll)thlazol ZyN]bI\E | )1per|d|n3ylp|pera2|nl-
npound of the formula (1)
|I\ppvxm§jg o

Example 6: (Compound No. 88) N-[4-{5-cyclohexyl-2-
me:hoxyphenyl)thiazol—2—yl]*N’—[é—(l—methylpiperidin—Z—

ylmethyl)piperazin-l-yl]urea
Compound of Zormula (I) in which:
Ry = 2-0CHs; Ry = 5-CyHex; Rz = 4-(l-methylpiperidin-2-

ylmethyl); a = 2

6.1. Preparation of 4-{1-benzyloxycarbonylpiperidin-2-

ylmethyl)piperazine—l—carboxylic acid tert-butyl ester

162 ml of a molar solution of borane in THE are added,
at 0°C, to a solution of 14 g of the compound prepared
in step 5.1, in 50 ml of THE, over a period of 30 min.
The medium is stirred at AT for 24 hours anc then
hydrolysed by the addition of water at 0°c. After

dilution in EtOAc, the medium is washed three times
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R = 2-0OCH3; R = 5-CyHex; R3 = 4-(piperidin-3-yl); a
= 2 40 2006/ 016039 52 PCT/ FR2005/001729 1.26 g of

chl oroet hyl chloroformate are added, at 0C, to a
solution of 1.69 g of the conpound obtained in step

3, | f DCE. Th fumis ret T
3%6%49%@@;5@% e mgiumis re .4¥%%ddgg%/001729

| uxed for 45 mMn. The nediumis

evaporated and thepn taken up in 10 m of d. .
refifuxet ot afe h@aéﬁﬁae ?%ﬂftrlr?ré’r efn%%%{; &5 e
S, 4 nsedy Witk et herwangh dr izedhert odgiyvegl. @7y dfysthe and
expected conpound in the formof a trihydroch oride.

My ap@Z0G.orL0 M#- & 484 af 658% nFPEo5edpr 5P Gn 35°
of N-‘{ 4%{? cycl ohexyl - 2- net hoxy-

prneecn%/ eﬁ fazol -2-yl]-N -[4-(1-isopropyl pi peridin-3-

yl ) pi perazi n-1-yl Jurea (Conpound No. 70) 15 Conpound

% £ {1 FTanptobybRi Bor Lamo S T T g e

rl

acetone ol |.oved by-0-25: g ofsNa8H(OAc) 3 are 20 added

to a soluttorm of 0.2 g of the conpound obtained in

step 4.4, in 1.2 mM of DCE, and the nediumis stirred

t, AT for 3 h 0.1 t3N;and Lhen Q.1 By ef 108 pa/c
ﬁjb% d&c)%ga%cg%k&%g%d%ggné%lllum °s s?i rred@gt AT for
¥25ving The Juedi watés coencentr ated andethennékienagp et

25 Et OAc. The organic phase is dtwice wth i
ST R e Na HEER %olsﬁtli”&ﬁ,onan‘afmr}‘% W{Ié mpound

n-w Eh 4 saturate
NaQl - solwti gnscAtt er dryifngsoven MySGhct heTpegamiccum is

stirred at AT for 48 nours and then filtered. The
filtrate is evaporated, to give 3.63 g cof the desired

compound.

6.3. Preparation of 4-(l-methylpiperidin-2-ylmethyl) -

piperzzine-l-carboxyliic acid Tert-butyl sster

1.91 ml of 27% agueous fcrmaldehyde and a few beads of
4A molecular sieve, followed by 5 g of NaBH(OARc)s, are
added to a solution of 3.34 g of the compound prepared
in step 6.2, in 40 ml of DCE, zand the medium is stirred
at AT for 4% h. The medium is diluted in DCM, and
filtered through cotton wocl. The organic phase 1s
washed twice with a saturated NaHCO; solution, and then
with a saturated NaCl soclution. After drying over MgSO;
and evaporation of the solvents, 2.28 g ¢ the expected

product are recovered.



phase is concentrated and then purified by flash
chromat ography to give 0.11 g of the expected product.
30 M = 130C M+ =526 at t = 7.06 min WO 2006/ 016039
53 PCT/ FR2005/ 001729 Exanple 5: (Conpound No. 74)

ﬁ%{ﬁg&@%F ﬁ%ﬁh?xyl-Z- PCT/FR2005/001729
hi azol - 2-yl ] - M [4-(1- nethylplperldlne-
2 carboqyl; pigfra2|n lﬁx ]ur%%_ngﬁggﬂﬂiﬁﬂgépﬁﬂﬁqfinyl)—
o= CyTiEX,T RO —

QL( et fwgplper =di ne-2- carbonyl); a =2 O e-~:N NN
. 1. Preparation of
4- (I-benzyloxycarbonylpiperidine 2-
carppnyt) B 359%}:&'1' G rAGi 01 81d - but yhaest efo a
g éf zﬁgg§¢f§%i%ﬁ of 1-(carbobenzyl oxy)-2-
Kﬁdmﬁﬂfbmec&rbaxyBlg aﬁidtamj¢¢mﬂpqmd90@¢thed in step

triethyl am ne ar dded, to.,a sol.uti
o5 Bhed Bor avtne ke m o Beetel e | S fhel e AT
mﬁﬁiuq%iShStEMﬁﬁdmahlﬁ% for ¥21Reuks,anshdheme solid is

concentrated. The nediumis taken up in EtQAg, .and £ the
wansrtmmw*e@ t3|"Ch'§§ WCh st st ed Na2BEBSs6l dt iFor?

a.églrh ;saturated ?aCl solution. After drying
%ﬁ evaporatlon 35.45 g of reaction crude
6.5, Preparaticn of N—[4—(5—cyclohexylu2—methoxy—

phenyl)thiazol—2—yl]—N’—{4—(l—methylpiperidin—Z—yl—

methyl)piperazin-l-yljurea

"he procedure is identical to that described in Example
1, using the 4—(5—cyclohexyl—2—methoxyphenyl)—1,3—
thiazol-2-amine described in preparation 1.3 and the
compound obtained in step 6.4.

Mp = 103°C



20 recovered. It
tw ce
NaCl  sol ution,
evapor at i on,

w th 5M sodi um hydr oxi de,
and then dried over
the solid is triturated in TBME

nd then drded,rrQ @A 1729

Is taken up in DCM and then washed

and with a saturated

My SO4.

Af t er

filt r'q}gﬁd with TBME, @

P#Sé?é?k%lﬁ e desired 25 conpound. M = 102C WO
2006/ 016039 54 PCT/ FR2005/ 001729 5.2. Preparation of
4- (pi peri di ne-2-carbonyl) -

pi per azi ne-1-carboxylic

acid tert-butyl ester 3.9 of _cvcl ohexadi-ene—and
then 1.3 g of 10% Pd/ G- 5 with a b0%waterl content are
added, under an inert Zatnpsghere; tg a sql uti on |of
1.79 g of the conpoungs obtai¥ied |n Step §.1,°in {14 n
of EtOH. The nmediumi$__stirred at AT for-24-heurls and
then filtered. The filtrafe is eyvaporated, to give
1.02 g of the desired{%10 ponpound. 5.3. PRreparat| on
of 4-(1-nethyl pi peridifie -p-carbopyl)-

pi per azi ne- 1-carboxyl ic_acld tertibutyl ester—35-0. 54
m of 37% aqueous formgl dehydq angd tken 1.|/41 g of
NaBH( OAc) 3 are added ta a solutioh of 0-99-g-ef—the
conpound obtained in step 5.2 in{1l1lzm of| DGE, and
the nmediumis stirred_at AT for 12 h- The-rmedi-um i s
diluted in DCMand filtered through cotton wool .| The
organi ¢ 20 phase is washed|{twice wth a saturated
NaHCCO3 sol ution, and|then|with a|saturated NaC
solution. After drying over MySO} and evapogatiop of

t he soggent ' 0.84 g of
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t he expected product

of (1-nethyl pi peridin-2-yl)pi per azin-
m of TFA are added to a solution of 0.84 g of the
conpound obtained in step 5.3,

aporat S0

ed at AT for §§

en up s

ever al

in 2 mM of DCM The
h. The ”EOBGW*@OOWOO 729

is recovered. 25 5.4. Preparation

1-yl met hanone 2

30

times in DCM and
evaporated so as to entrain the TFA. The nediumis
taken up in DCM and then treated with a 10% NH4AOH WO

2006/016339 56 PCTFR2005/ 001729 sol Ution. The
organi c ghase| is dpied ower ¥VaS04tand then e
evaporated, =tp givg 0.[15% of thevexpéctﬁd product.
F.S. Prepd&ratjon of N-[4-(5-dyclohexyll-2- net oxy- b5
phenyl )t hiazol-2-yl]-N -[4-(1-net hyl pi|peri di pe- 2-
car bonyl )& perazin-1-y+-]Jurea| The procgedure |s '
i denti cal{t o that descyibed iln Exanple 1, using the
4- (5-cycliohexyl - 2- nethkxvnhprvl)-1,q 0
t hi azol - 2gzam he descripedvin |preparatijon~l. 3] and the
product abtainhed in step 54+ M=135CExanpte——=6:
(Compound>No. | 88) N[ 4- (5 cygl ohexyl -2- X5 T
met hoxyphenrytHthiazet—2—yH-N—-1t4(t=methytpiperidin-
- yl met hyl ) pi perazin-1yl]Jurea Conpound of fornula
(I') inwijich:]R = 2-OCH3; RZ = 5-CyHgx; Ra ¢
4- (1-met hyl pi peridin-2+ ylnmethyl); a 3 2 \ | {NN-N~
o] =]
o o
e OOy O
i - i ’
P
e}
=
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ON N 20 6.1. Preparation of 4-

(1- benzvl oxycar bcnvl pi peri di n- 2-

yl met hyl ) pi perazi ne-1-carboxylic acid tert-butyl ester
162 m of a nolar solution of borane in THE are added,

ok solution of 14.g of the c
Qpérogg/o el fep 5.1, in sotal of THF, g\%?%gg%?i/%”zg
of 30 mn. The mediumis stirred at AT for 24 hours

and then hydrolysed by the addition of water at OC.
After dilution in EtOAc, the nmediumis washed three

ti mes WHO-2006/016039-56—PCHFR2005/-061729—wth—=a

sat urat®d Na2@O solubion and thenpow th ap satureted
NaCl spf uEi on.&Aftero'%ryi ng [ver MPBOA andgy o
evapor gki on, .6 g t he eXpected—conpound afe -

r ecovefetd—5—6-—2Preparation—of

4- pi peridin-2-yl met hyl pi perazi nerl -_carpoxylic|acid
tert-bygyl jest@r 14.2n of Lycl phe¥adi enelf ol | owgd by

ng a 50% wat ef content are
rosphere—to arsotutton—of
btaNned i nNstep 691, iIn 80 n

P

\Y

+

T

o)

o H AT £ A0, [} |
stirred-at—ATfpr—48—hours—and
r

-

o)

3.3 gof 10%Pd/C}| 1
added, —dhder—an—inet
6. 43 g of the cconpou
of Et OH—Fhe—+redtum-i
then fitterled.xTheg f
3. 63 grof—the—destjred

of 4- (| - metfhyl pi peri di n-

at eTi s pvaporated+ to|gi ¥e
conpotund—6- 37 Preparation

-yl met hyl ) -

3

@] ] ™
X -
OO O D K3
- z =z z Z/ ‘i_
5| % { z ;
@
3
k=
=
o
L
P
£
o
[ )
£ £ £ £ £ £
O Q Q Q o Q
o P —~ -~ _~ ~A —~
e £ £ £ £ £ £
3] c c S S 3}
o o = Rl hard b
X I ey €I I I
o Q Q O Q Q Q
Q Q o Q Q Q
g > e ha o @ X




pi perazi ne-|-carboxylic acid tert-butyl
m of 37% aqueous fornal dehyde and a few beads of

nol ecul ar sieve, followed by 5 g of NaBH (OAc) 3,

ester 20 1.91
4A

are

added to a solution of 3.34 g of the conpound prepared

isF‘YiO? s 6%5’6&%3%

and 25 filtered through cotton wool .

40 m_of DCE
or 48 h. The

and the me
fedi umis d

PriTEa2oRs e 72

The organi ¢ phase

is washed twice with a saturated NaHCO3 sol uti on, and
then wth a saturated NaCl solution. After drying
over MySOA—and—evaporationrof—the—soelvents—3—28—gof
t he exng;ed pfodudt ane recoyered. 3@ WD|2006/ 16039
57 PCT/ =R2g05/ 0R1729 6n4. Preparat| onpof =
1- (1- met@yT p| ped di n- 2-§1 methyd - pj peRazine 1 nf of |a
AM sol ution of HA iin dioxame is added to a .5
solution of 3.28 g df the conpound lobtained in step
6.3, ing nl|of zdi odanes The nggli um i sgstinred aBg AT
for 48 ¥? The n&diumistfilferé&d, and Fhe golid s
rinsed With ether and then dried, tjo give 2.9 g of the
desi red/ conppund. 1(0 6.5. Preparatijon gf ~
N-[ 4- (5-%ycl phekyl - 2- mt hoxy-
phenyl ) thrazot=2=yI [N -[4-({1T-net hy| pi er|C|n-2-¥J-
met hyl ) pi perazi &1 -yl ] tFea 15 ¥he procedure is
i dent i cat—torthat—describedim Exanmpte I, [USIng tNhe
4- (5-cycl ohekyl - 2- mgt hoxyphenyl ) -1, 3-
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thi azol 2-am ne described in preparation 1.3 and the
conpound obtained in step 6.4. rip = 103C WO
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PCT/ FR2005/ 001729 The conpounds according to the

i nvention were subjected to pharnacol ogi cal assays in

order to determne their nodulatory effect on the

agh! Yoy /8h (eAgTDKI Ne T ecephars. S Che”?'ékﬂ?ﬁz@b?/h@%z_q
cula ght proteins that belon

pr o- |nflannatory cytokine famly and are involved in

| eukocyte and endothelial cell chenotaxis. Chenokines

control many blologlcal processes and are 10

associ at eqwitth— T nfTammtory di SOfders that [appear

during stabes |of stress, during injéries or duyring

i nfectionsga fodg ati ng t{hg ef fect |oE chenokin&s makes

it possibl® tg prevent gr treat pathol ogi essuch as

asthma, anthrijtis, allengies, autoi mune diseases, 5

at her oscl egosi|s or angi ggenesis (C. D. Paavolia et al.

J. Biol. CAem|, 1998, 273, (50), 33157-33165). Anpbng

t he chenokines, hMCP-1 (hyman nonocyte chenotactic

protein) which belongs tla the CC ¢henpkine 20 group

and whichlikis a matural ageani st of |[the CCR2b| meceptor,

i s distingi-shed-
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The inhibitory activity of the conpounds according to
the invention on cells expressing the human CCR2b 25
receptor was neasured. The concentration of natura
agoni se hMCP-1 that inhibits 50% (I1C50) of the

acti vi. f e CCR2b receptor is 0.57 ,
ﬁpguh§§oq§@§§rding to the %%vention exE&%f%EQROFég8l729

that is generally less than 0.1 pM 30 For exanpl e

CORBOGRIPRONCES S5 T51 1et h 1e3C Bfen bl 9p38e PRy Sublected

Coppaund No., 28 exly bited,an IO%%&%I t@z%éﬂgrmlne their
Conpound No. 55 exhi bited” an of 0.014 pM WO

20061036039 86ePEH¢FR2G06/O®m¢29 aGﬁEVlhhlbpﬁioanﬁmokln°
enot axi s was al so neasured on human THP nonocyte

c§FF§p?§6Fd by DSMZ - Gernany), using a technique

adapted fromthat described by A Al bini et al.

Cancer Res., 1987, 47, 3239-3245. Under these 5

cOREIEkSASS hFER- 1 loxhi BIake @h-a1C50vof 96" npr Theins  that

tﬁat IHgdﬁ;oa éP?emﬂﬁxﬁ:ﬁlégé{gg/f 'cglﬂo%xgleblftanﬁr%}%fpd ire

gener a ss t he inhibitio
phenoﬂa&dSbe lamkaompeuadd ann%wﬂhaﬂ;allaxtblThbemotaxis

ention is of their.a stlc activit
CHERORI nE=Focapt bl dHiH nPbar PRLardr e Sty e re
re@@@b@éteht hﬁ%&efGﬁﬁﬂﬁﬁﬂ%%B%ﬁ'“ﬂlé&ﬁb&&ﬂDOMMQ§ appear
according to 15 the invention are antagonist of the

eflt&eéngof stehefokihesst 498 par tdigdirgr SRIRMEPS| . °Fheduring
'9HEQEE9E¥S?CHﬁ dJﬁé{gnéhﬁhQOQHQ%Q9§ gfcgﬁﬁﬂgifﬁ%s makes

it pessible to prevent c¢r treat pathologies such as
asthma, arthritis, allergies, autoimmune disezses,
athercsclerosis or angiogenesis (C.D. Fzavola et al.,

J. Bicl. Chem., 19958, 273, (50), 33157-331€b).

Among the chemokines, hMCP~-1 (human monocyte
chemotactic protein) which belongs to the CC chemokine
group and which is a natural agonist of the CCRZb

receptor, is distingulshed.

The inhibitory activity of the compounds according to
the invention on cells expressing the human CCRZb
receptor was measured. The concentration of natural
agonist hMCP-1 that inhibits 50% (ICsg) of the activity
cf the CCRZb receptor is 0.57 nM. The compounds
caccording to the invention exhibit an ICsy that 1is
generally less than 0.1 uM.

For example, Compound No. 14 exhibited an ICs; of
0.0033 uM;

Compound No. 28 exhibited an ICsy of 0.028 nuM;

Compound No. 55 exhibited an ICsp of 0.014 uM.
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25

the invention was al so neasured on PBMCs (periphera
20 bl ood nononucl ear cells) infected with the H V-1
Bal virus, according to a techni que adapted fromthat
described by V. Dolle et al., J. Med. Chem, 2000, 43,
3 9, ording to thig_technique,

% egpégééﬁﬂ%%alv-l Bal and ?ﬁe conpoundg&??Fggwgéé?bg729
25 are then added to.the culture nedjumfor yS. .
i ih R AT A o R E AL G
t PARSEr inPLRSE dn ddhe supesnat apt pissizneasty@ghnthi Chsing a
correlates with the | evel of viral replication in the
céklcsnigeeUridtr 1dtksérepndingitonss s AZed bEf éredfetlint et

l,ecul |nh|b| ir ep t exhishits
wg ICSOE%P”Fess “than %é%?’ %Lﬁp Jaggaétgg%dlﬁgd?o fasse
|@%eﬁht@@nalsoHWDHHMMﬂéMMKEEt£7 EﬁT/EE&QOEﬁDOlGZ@M The
exhibit 1 C50 values of less than 1 uM For % e,
CERPBEHAE R0, 238°Eholed &h FB50 oR7eR 6 oM ite an  ICs
cenpeunds jaceondhng 1@<t hennventi on can therefore 5
be used for preparing nedicinal products, in
particul ar ned|C|naI _products that are agonlsts of
t eff I nes._.Thu ac rdin n
E% %égﬁ n"o Su Jeé% a%15 ﬁg ﬁng gggggdlng

ItS a res I nventi on

-ISOnedhélnahvph@dUQtslmhlah sagnprbSe ﬁhémﬁpOHnda@bnls_ic

formula (1) or an addition salt of the |latter MAth a

pR&FAHEENT i°¢al FIEBeEpt abFECREPHS, 6%|Sk RERyrater the
OFcargohuateror

It therefore appears that the compounds according to
the invention zre antagonist c¢f the effect of

chemokines, in particular of hMCP-1.

The inhibitory activity of the compounds according to
the invention was also measured on PBMCs (peripheral
blood moncnuclear cells) infected with the HIV-1 Bal
virus, according to a technigue adapted from that
described by V. Dolle et al., J. Med. Chem., 2000, 43,
3949, 3962. According to this technique, the PBMCs are
infected with HIV-1 Bal and the compounds to be tested
are then added toc the culture medium for 5 days. At the
end of this exposure, the emount of reverse
transcriptase in the supernatant i1s measured, which
correlates with the level of wviral replication in the

cells.,

Under these conditions, AZT, a reference molecule which
inhibits wviral replication, exhibits an ICs; of less

than 1 uM. Compounds according to the invention also
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15 These nedicinal products find their use in
therapeutics, in particular in the prevention and
treatment of various pathol ogies, such as: - acute and
chroni ¢ i munoi nfl ammat ory di seases and syndrones,

such t.herqgscl erosis, restenoses, chr
pﬁfnﬁﬁgpzuggggéses, in parti%ﬁlar COPD (g ro%?%Q05/001729
obstructive pul nopary disease); respiratory distress
STROLBRb: B SncTR Ao hy Hr actrs: (YooRol 15, SPFI CRerpLe:
f tbhgdsnpakhol agi esowpll BRNALY, fddbrooses.cystic

fibroses; viral or bacterial 1nfections, ADS 25
meningitis, malaria, |eprosy, tuberculosis, herpes,
C¥E%U%%ﬁ%g%ﬁ%%S§Aﬁé¥aﬂﬁ)SEOS%BE|9n%% %ﬁ%m can therefore
septi caem a, endot 0x1 ¢ Shocks: transplant rejections;
boseuspat Felrogires ssuch asdistieopormsidicts, in particular
osteoarthritis; conjunctivitis; atypical_or. contact
derfafitRs; FCAMTES 30NYt ofBRPUISSEPIT it t0e sftect of
panereat htks; ulcerative colitis, autoi mmne diseases
such as rheumatoid arthritis, multiple sclerosis,
anyotrophic |l ateral sclerosis, Cohn' s disease, |upus

eryt hemat osus,. scl eroder na, 2006/016039 88 _, .-
P@%PERQ@G%FO%E?EQtop?&?ﬁggfs¥EL§Tﬁﬁﬁgsﬁngai§%a%é?jeCt ot
Atzbei pee'ssndi saasentidinabeates;mecaichexila, wbesidtys -which
the treatment of pain, in_particular neuropathic and B
i RETERMEEORY GRAInRUIs Ofg) TeFit? dif Seasds 3Sudfaetton salt

alkergi.C rAsRif at pry -di %_@ﬁ%%eu%eﬂcmgy g S$H1e acid,

pul nonary hyper- senstifivity, del aye
hypeesenasit hyftyre or a solvate.

These mediciral products find their use in
therapeutics, 1in particular in the prevention and
treatment of various pathologies, such as:

- acute and chronic immunoinflammatory diseases and
syndremes, such as atherosclerosis, restencses, chronic
pulmonary diseases, in particular COPD (chronic
obstructive pulmonary disease); respiratcry distress

syndrome; bronchial hyperactivity; colitis; silicosis;

fibrous pathologies, pulmenary fibroses, cystic
fikbroses; viral or bacterizl infections, AIDS,
meningitis, malaria, leprosy, tuberculosis, herpes,

cytomegalovirus infections; septic shocks, septicaemia,
endotoxic shocks; transplant rejections; bone
pathologies such as ostecporosis, ostecarthritis;
conjunctivitis; atypical or contact dermatitis; eczema;
gilomerulonephritis; pancreatitis; ulcerative ceclitis,
autoimmune diseases such as rheumatcid arthritis,
multiple =sclerosis, amyotrophic lateral sclerosis,

Crohn's disease, lupus erythematosus, scleroderma,
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- di seases and disorders in which angi ogeni c processes
are involved, such as cancers (intratunoral 10

angi ogenesi s), retinal diseases (age-related nmacul ar
degeneration ARMD) ; - cardi ac pat hol ogi es:

3%”%?%?%0?@“‘( cardiac J.schaem as; PCT(FRA005/001729

reperfusi on attacks; nyocar
|nfarct|on coronary t hr onbosi s, hear& 15 fai,lure,

amgica SFectior iFe.7 KACESTdishg HE &6t he P 16f SF ' Taspe i § 8ase
the pesent cJdauentdongelates to pharmceutical

conposi tions conprising, as active principle, a
conpoundt aegorneinngo20 oee ity hel ti nvent}onlaThegeropathic and
phar ceutlcal conpositions contain an effective dose
of-at- BN Toh&Sifpound  according to the invention,

or- a @hpgﬁ@@@utUggbbyesaceﬁnﬂablissatlleﬁgla hyée@ueatory
or solvate of said conpound and al so at | east one .
pﬁﬁ#ﬁﬁ@%ﬁblcalﬁﬁthﬂﬁracceﬁtéﬁﬂé~éx0|pl@Hﬂmo§§F& hyper-

excipi.ent Glos: dargﬁ%ﬂg% 410 -1:he,
phaf%gcgdi?bép fornﬁgﬁd t'he net hod of'adn1n|strat|on
desuhamaéémnahhedusoaﬁeeﬁmqm(Mhscmhanca©@ekh@w@rp@esses

30 -hose,skilled in the art. In the harnace tica
cSiposi t +ORSIEF It he prédent aneﬁ?ﬁ or oga tatumoral

subldinguales isUhcut-anaqus, WDs2006/-016038- &%lated macular
PCT/ FR2005/ 001729 i ntranuscul ar, intravenous,

t GFiccaleratdedl:, ABMa- tracheal , intranasal,
tran%ﬂﬁ&ﬂ%! ory Iﬁ%%f%?T§gn1nh§éﬁ§&§QQm &heSHBEkve cardiac

principle of formnu
1sckaem1as, post-ischaemic reperiusiocn attacks:
myocardial infarcticn, coronary thrembosis, heart

failure, angina pectoris.

According to another of 1ts aspects, the present
invention relates te pharmaceutical compositions
comprising, as active principle, a compound according
to the invention. These pharmaceutical compositions
contain ar effective dose of at least one compound
according to the invention, c¢r a pharmaceutically
acceptable salt, or a hydrate c¢r sclvate of sald
compound, and also at least one pharmaceutically

acceptable excipient.

Said exciplents are chesen, according to the
pharmaceutical form and the method o¢f administration
desired, from the usual excipients that are known to

~hose skilled in the art.

In the pharmaceutical compositions of the present

invention for oral, sublingual, subcutaneous,
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above, or its possible salt, solvate or hydrate, can
be 5 adm nistered in unit admnistration form as a
m xture wth conventional pharnmaceutical excipients,
to animals and to human beings for the prophylaxis or
t of the disordggs or of thg-di
g§v656%86$EQEQU|table uni t ggn1n|stratlgng{§§9§§§/001729
onprise oral forns such as tablets, soft

ard |, _
géPéFPﬁuééﬁ%BFes IBVidET S r anaPBS “@nd oéé?’q' Intre-
seluthens or suspensi-ens, Sublifpgualsmdbuccalsr rectal
intratracheal , intraocular and intranasal .
adﬁmmnsﬁtaﬁronntorh@e fortevd orpdiBicdiasni stfr afperupy (1)

al ation, .topic t.ransder mal ubcut b
i ﬁ Paruseal éﬁz Posﬁtlﬁoa\/eerlsoalus n}admvnai St rat e}g‘ﬁ&?ﬂr cas oo
r eehahiadarabstinati-on f osmsn: andzciopl ants, ker a mixture
topical application, the conpounds according to th

i WY Eht FORTEAR BB ks BH AT eRE 2 lgeﬁ}%“plﬂ?to"?'nt%n?%lmals
Of ., jot i %ns hhgyaﬁ’vayb@lmfﬁ(an?o aneni to AP NISHAL IO the
form of conpound accordlng to the |nvent on in the
forﬂabmeat pabktee danocdmpri s& thethel Fowerges above.
constituents: 25 Conmpound according to the invention

50.0 nmg Mannitol 223.75 ng Sodium croscaranel | ose
6rlemMsu Gl St @rch 15:AiAYstration forms comprise oral

Fydroxypropylnethylcellulose 2.25 ng 30 Magnhesi um
ste&Rat 6930 3y tWReATEr verr for aP Tyl aERe %@éﬁl&r GREFVESS

PB;E%EE, 0.0 stered per.daysgan 1&ach0. 1st9,4009:ns,
ny/ kg, take

sublingual, buccal, intratracheal, intraccular and
intranasal administration forms, forms for
administration by inhalatiocn, Toplical, transdermal,
subcutaneous, intramuscular or intravenous

administration forms, rectal administration forms, and
implants. For topical applicaticn, the compounds
according to the invention can be used in creams, gels,

ointments or lotions.

By way of example, a unit administration form of a
compound accerding to the invention in the form of a

tablet can comprise the following constituents:

Compound according to the invention 50.3 mg
Mannitoel 223.75 mg
Sodium croscaramellose €.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulcse 2.25 mg
Magnesium stearate 3.0 mg
When given ©orally, the dose of active principle

administered per day can reach 0.1 to 1000 mg/kg, taken
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WD 2006/ 016039 90 PCT/ FR2005/ 001729 in one or nore
doses. There nmay be specific cases where higher or

| oner dosages are appropriate; such dosages do not
depart 5 fromthe context of the invention. According

pAPi ene S S GBVer mi ot by t hephys o1 an’ BELOFBPRG B0~ 25

the nethod of adm nistration, and the wei ght and

r e8pGRSe O6f "9&iEd d9F&Si-ent . 10 According to anot her of

Its aspects, the present invention also relates to a

nmet hod of treating the pathol ogies indicated above,
wihehlecompyi ses téeecalihd nictgs | omeofe anietfact bve lower
dase _of a conpound 15 according.to_.the inventian, or_
o§858f3e'r’5t s phatceuti a1y ° %gep?%%f‘%”ial G ot depart
hydeat eshor coselovat esr tha pabkant onSAQ 20064016039 the
91 PCT/ FR2005/001729 CLAI M5 Conpound of fornula (1) |
b8BywL pvagﬁlﬂfy’tqq|@qsquF@pp¢gpqqate for each patient

is determined by the physician according to the method

of administration, and the weight and response of said

patienct.

According to another of its aspects, the present
invention also relates <o a method o©f treating the
pathologies indicated abkove, which comprises the
administration of an effective dose of a compound
according to the invention, or one of its
pharmaceutically acceptable salts or hydrates cr

sclvates, to a patient.
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in which 5 -(i) RLis selected fromthe group
consisting of H, halogen, (Cl-CB)alkyl,
trifluoro(Cl-C4)al kyl, -OH, -0- (C -CB) alkyl,

-O trifluoro (Cl-C8) aI kyl, -0- (C3- ClO) cycl oaI kyl

(6 G e 0 (S Cl0) syeration 0 g drge ..

group consi sting of H haI Lgegg - OH, (C—-C8) al kyl ,
trifluoro (Cl1-4)al kyl, 8ro (Cl1-C4) al kyl,
(€3-Aepg: %%hﬁ@l%flfor%LQg ’I@Bheﬁb&yl -0- (C3-Cl10)
cycl oal kyl (CI-C8) alkyl, -0- (C3- 013) cycl oal kyl ,

- 0- CH2- CH=CH2 and (C3- g8) cycl cal kyl (C1- 15 C8) al kyI

-(iii) Y represents a h | n agtomor a hal ogen;

-(iv) R3 represents: al)jla oufy of f(a:m la -(CH2), -
20 in which p repr /gll* /g\ 2[-!“ and: - when
p represents 2, 3% A represe ﬁgroup of
formula: -N O-N-N -N JR6or R6 Rs - NR4AR5,
WO 2006/ 016039 92 PCT/ 005/ 001 729 in which R6 is
selected fromthe group consisting of H)y F,

(Cl-&A)al kyl, -(CH2)OH, -(CH2)10(Ci1-C4)al kyl and -
(CERYhnNRARST where n represents 0, 1 or 2, and R4 and

D 4 eR S, bOSERERAETLI, o 08 BUR NGB of

- B618gen, (C1-Cglalkyl, trifluorc (Ci~Csyaikyl, -0H,

-0-(C:~Cg)aikyl, -C0-trifluoroc (C;-Cs)alkyl, -0-
(C3~Cip) cycloalkyl (C1—-Cg)aikyl, -0-(C3-Cig)cycloalkyl, -0O-
CH,-CH=CH, and (C.;-C4)alkylthic;

- (11} R; is selected from the group consisting of H,
halogen, -0H, (C--Cgla’kyl, trifluocro(Ci—-C4)alkyl,
perfluore (C1~Cs)alkyl, (C3-Cigicycloalkyl, -0=(C--
Cglalkyl, ~0={C3-Cyg)cycloalkyl (Ci-Cglalkyl, -0-(C3=-

Cip)cycloalkyl, -0-CH;-CHE=CH, and {(C3-Cg)cycloalkyl(Ci-
Cg) alkyl:
-(iii) Y represents a hydrogen atom or a halocgen;

= (iv) R3 represents:

al) =z group of fermula - (CHz),-A
in which p represents 0, 1, 2, 3 or 4, and:
- when p represents 2, 3 or 4, A represents a group of

formula:

—N —N l———_RB

and —N— , Or

-NER4Rs,
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(A -CE) al kyl group; - or, when p represents 1, 2, 3

or 4, Arepresents a group of fornula: R7 R7 R7 RN N
NO7 Oor 1-0D1 10 in which R7 is selected from

the group consisting of H (Cl-CE) alkyl, -CO (Cl-C8)

a .~ ~0e l,.-CO O (Ci1- al kyl -CO R
-%%gﬁﬁg%fﬁﬁ%p heteroaryl,cg (C3-C_O§hgzé%%gFE§P91729
-S2- (Cl-CE) .al kyl,, -SQ2-_(C3- .C8) cycloal kyl and "
- $02 et dr v, SEoCtEE MiREh 0 epredentehots1ing, o5 H
of- 4, fclepfgsenus a - gfpupoal formutg. oe,LZ,)21881d  and
gr oup ﬁ%{nﬁ)opt?onalIyggd%stituted wth a %cfic4)-

akKyH: hitoups - 20ha2y a gepupsehtfoPmulla oX G2)FCBEAaNd R

i n _which represents 1. .2, or_4 - represen
gr 6ab S6F For B st o1toer By Aa R0 oot gagouen
Oz+Nm, N orF3-R6 or;-CY) N1IR61R6 REC (<NRARS 1yl whdéch RED-G-

R5 and R6 are as defined above; 5 a3) a group of
f oF-nofe 21O 'CHY K i n which p represents 0, 1, 2, 3

oL %m, when p represents 1, 2, 3 or 4, A represents a

group of formula:

R R R
!7 7 I? R7

'SR SE YRl

in which R; is selected from the group consisting of H,

(C1-Cglalkyli, -CO0~(C1-Cg)alkyl, benzvl, ~CO0-0-1C1-
Cg)alky?, -CO-O-benzyl, -CO-phenyl, -CO-heteroaryl, -CO-
{C3-C-gicycloalkyl, -30,— (C1~Cg)alkyl, ~50,~ (Cy-
Cglcycloalkyl and -3S0;-neteroaryl;

- or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:

said ¢roup being optionally substituted with a (Ci=Cy)-

alkyl group;

a2) a group of fcrmula - (CHp)p—-CO-A
in which p represents 1, 2, 3 or 4,

- A represents a group ¢f formula:
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10

- when p represents 1, 2, 3 or 4, A represents a croup

of formula: -NO-N-N- F- R or N R6 R6 R6 10

-NR4R5, in which R4, R5 and R6 are as defined above; -

or, when p represents 0, 1, 2, 3 or 4, Arepresents a
graou f_fornmula: R7 R7 R7 NN NO NR7  -Q., = = a
1@%i20 V@ﬁ6 s as definedggbove; - or?gaﬁé%2%83/08ﬁ72’
represents 0, 1, 2, 3 or 4, Arepresents a group of

formul a—or said group bei ng opt) 1y substituted

witha (CkC4) alk oup; MD\w2006/A016039 2 I

PCT/ 00567 001729 )ja:group AB_in whichuB. 1 6 r O
represeints a group formula: RY R7' <> 1JRR N

__CN-NEB,N R7 , or iRywhich R7 i$&sas defined above;
5 -(v) arepresents 2 or 3;

—NR4Rs,

in which R4, Rs and Rs are as defined above;

a3) a group of formula -CO(CH;),-A
in which p represents 0, 1, 2, 3 or 4
- when p represents 1, 2, 3 or 4, A represents a group

of formula:

—N, 0 —N —N | T Re or
\ ? H 1 ___N__, I
Rs Rg

Re

-NE Rz,
in which Ry, Rz and Rg are as defined above;
- or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:

Ry
N

Ry

in which R, 1s as defined above;

Ry

- or, when p represents 0, 2, 2, 3 or 4, A represents a

group of formula:

said group being opticnally substituted with a (Ci-Cy)-

alkyl group;
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in the formof a base or of an addition salt wth an
acid, and also in the formof hydrates or of solvates.
2. Conpound according to Claiml1, of formula (l1.a) 10
beloww YNNN R \ NCR Rz 3 (I. a) in which: Rili
Y are as defined ahgve, in The
bg‘?e%&%6o/fo 3}dm tion salt wth an 58%4%2198%&001729
in the formof hydrates or of solvat es 3. Conpound
acdor di iFX® ABaim 1, of fornula (1.b) below Y SO
Il 2006/ 039 95
PC%TN;IQ:}%Z%& 001 Zlféeseinﬁémm ((%J?)DW% Y, L%ngagnd A are as
defi nedg above, in the form of base or of an addition
salt with an acid, and also in’the form of hydr at esoﬁ
7

or of gg@l vates. . Conpound gccording o CAaiml
formuf'a . C
‘U, ! N—FR,, Q _<_7,or _—D ’

in which Ry is as defirned above;

- (V) a represents 2 or 3;

in the form of a base or of an addition salt with an

acid, and also in the form of hydrates or cf solvates.

2. Compound according to Claim 2, of formula (I.z)

below:

NiNj\ /\

in which:

Ry, Rz, R; and Y are as defined above,

2

in —he form of a base or of an addition salt with an

acid, and zlso in the form of hydrates or of solvates.

3. Compound according to Claim 1, of formula (I1.Db)

below:
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below YSON R OB R2(l. ¢c) inwhich Rl R2, Y
and B are as defined above, in the formof a base or

of an addition salt with an 10 acid, and also in the
formof hydrates or of solvates. 5. Conmpounds

aﬁ@ dingtosigther one of Cuains 1 and 2¢,£h9§8€8 001729
13% E4 (5- cyclohexyl (fEtQ£§¥Qﬂ§Q¥Lch' zel -2-yl]-

R, "Re, ¥, 'p an. 1ne above,

Ni=l 4Hd - pethyLpi peridia- 3rylorethyl Jphperazi sa1t- With an
ur ea,

Naf4dd( 2 amet kdgy- BrpicbpoXyphRemfl NWHirazels- 2ryf- Rolvates.

[ 4- (2-nmor phol i n-4-yl et hyl ) pi perazin-1-yl]urea,

N-[ 4- (2- met hoxy- 5- propyl phenyl )t hiazol -2-yl]-N -[4 20
(3-pi peeigonnt- yd propylnpi per aziaid- yl,] usa,formula (I.c)
N-[ 4- ( 2- met hoxy- 5- pr opyl phenyl )t hi azol -2-yl]-N -[ 4-
(22dPiét hyl ani noet hyl ) pi perazi n-1-yl ] urea,

N-[ 4- (2- met hoxy- 5- propyl phenyl )t hiazol -2-yl]-N -[4-(2-
0x0-2- pyrrplidin-1- erthyI)plperaZ|n 1-yl]Jurea, 25

N-[ 4- (2- net - pro | phenyl) thi azol -2-yl]-N -[4-
(2-thi ophen-2-y plpera2|n 1-yl] urea,
N-[ 4- ¢g\p | )Ythiazol-2-yI]-N-[4

R;

B

(l.c)

in which R;, Re, Y and B are as defined above,

R,

in the form of a base or of an addition salt with an

acid, and alsc in the form of hydrates or of solvates.

5. Compounds according to either one eof Claims 1 and
2, chosen from:

+ {(R)-N-[4-(5~-cyclohexyl-2-methoxyphenyl)thiazcl-2-y1]-
Nf-ld~{l-methylpiperidin-3~ylmethyl)piperazin-1-yl]-
urea,

. N-[4-(2-methoxy-5-propoxyphenyl) thiazol-2-y1]-N’-
[4-(2-morpholin-d4-ylethyl)piverazin-l-yl]urea,

. N-[4- (2-methoxy-S-propylphenyl) thiazel-2-yl]-N"-[4~-
(3-piperidin-l-ylpropyl)piperazin-~l-yl]lurea,

. N-[4-(2-methoxy-5-propylphenyl)thiazol-2-yl]-N"-[4-
(2-dimethylamincethylipiperazin-1-yl]urea,

N-{4- (2-methoxy-5-propylphenyl)thiazol-2-y1]1-N' -[4-(2-
oxo-2-pyrrolidin-l-yliethyl)piperazin-l-yl]urea,

. N=-[4- (Z-methoxy-5-propylphenyl)thiazel-2-yl1]-N’'-[4-
{2-thiophen-2-ylethyl)piperazin-1l-yl]urea,

. N-[4-(Z2-methoxy-5-propylphenyl)thiazel-2-yl1i-N'—-[4~
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[ 2- (tetrahydrofuran-2-yl)ethyl]piperazin-1-yllurea,
N-[ 4- (2- met hoxy- 5- pr opyl phenyl )t hi azol -2-yl]-N -[ 4-
(2-pyrroiidin-1-ylacetyl)pi perazin-1- yI]urea

F@b?g% ﬂ?ﬁ%%@g 5- propyl phenyl) t hi azol - 2pyk ] wNbp % Pf729

[Tam nopyrrolidin-1-yl)ethyl]pi péerazin-

M&ré@a%m%&ww%ﬁ%ﬁﬁﬁ%ﬁ%ﬁ%ﬁ%ﬁﬂ*@w1Mﬁ%
[4-(1- nEﬁ@ylpLﬂ@£hgk9 4= %E%By@@ﬁ@% my dnyhkoUreayl

N-[ 4- (5-cycl ohexyl - 2- net hoxyphenyl )t hi azol - 2- ylf N -

10 2[#yrobendypin p’é-raIC@ltrY-l:%{%HP)epfaﬁéﬁaz‘Ll‘rY— FIelEur ea,

N-[ 4- th P
(B pyr R it b A2y SE RO e Bt aor e R0 ar age oL ek - 14
N{E4—Gzeﬁﬁyﬂ@Rﬁﬁ5p@&ﬁb&ﬁhd®FQe@hykﬁh@ﬂﬁ@ﬁt@k&zdhrZryl]—
yg]-N -[4-(2-pyrrolidin-1-yl ethyl)piperazin-1-yl]urea,

1 re

N[ 4- ﬁ5{@¥?5OhféY&hgxyﬁtBO%¥EB$Q¥b%Ehy§¥9h182Mil25&1
[4-(1-isopropyl pi peridin-3-yl)pi perazin-| -y

N-[[44r- (5reyslioneyi-s ,’zilr—flet‘lhcy)&y pHiemylapti-azoil) o) - N -

d 1-vl e ’
L RS O SRR A A B R P BTy LR AR oy g -
ZEMF]*NbEb%yﬂkiﬁekhwﬁmlBe@udmﬁpéfﬁbﬁmlpewazmmeh-yl]

K{FZ,(% Yl driesynosy mer ReRyphEAFEY L hFazaFo2-gry il — [4-

% Qd%anrQGE%Q U %QQ%QXEL@L@qr%%b% 1-yllurea,
5-cycl ohexyl - hoxyphenyl)th|azol 2-yl]-N 25

[4 (2 %xo424bymebhodyn51pyheaﬁyu¢pppéhaiphelvybth#éaol 2=
N_L% &5 %%Clgh %Eoﬁlﬁﬁkhﬂ&¥ﬂ %h)thl %%l*% XLblwurea,
N-[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-N’-
[4-(1-isopropylpiperidin-3-yl)piperazin-l-yl]lurea,
. N-[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-N'~
[4- (2-pyrrolidin-1l-ylethyl)piperazin-l-yl]urea,
. N-{4-(5~cyclohexyl-2-methoxyphenyl)-5~-fluoxothiazol-
2-y1l]-N'-[4-(1l-methyipiperidin-4-yl)piperazin-1l-y1l]-
urea,
. N-[4-{5-cyclonexyl-2-methoxyphenyl)thiazol-2-y1]-N'-
"4-(2-cxo-2-pyrrolidin-1l-ylethyl)piperazin-1l-yl urea,
. N-[4-(5-cyclohexyl-2-ethoxyphenyl)thiazol-2-y1}-N'-
[4- (2-oxc—-Z2-pyrrolidin-l1-ylethyl)piperazin-1-yllurea,
N-[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-y1]-N"-
[¢£-(2-vxo-Z2-morpholinc-4-ylethyl)piperazin-l-yl]lurea,
. N-[4-(5-cyclohexyl-2-ethoxyphenyl)thiazol-2-yl]-N'"-
(4-(2-0oxo-2-morpholino-4-ylethyl)piperazin-l-yljures,
+ (3) N-[4-{5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-
N’-{4-(i-sulphomethylpiperidin-3-ylmethyl)piperazin-1-
yvllurea,

N-{4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yi]-N"-



10

15

Z0

[ 4- (2- ox0- 2- nor phol i no- 4-yl et hyl ) pi perazin-1-yl | urea,
N-[ 4- (5-cycl ohexy' - 2- et hoxyphenyl )thi azcl -2-yl]-N -

[ 4- (2- oxo- 2- nor phol i no-4-yl et hyl ) pi perazi n-1-yl | urea,
30 (9)

N-[ 4-(5: | yl - 2- me- hoxyphenyl ) t hi azql - 2-yl.].-

th éfﬁ%ﬁ%@?@t hyl pi per i b 3-yl et hy%)cgiz/gygzoif’l{-olo-ng
yl Jurea, . : L

N[44~ (58561 ohex et hakypheny9 thi G20t REReA 14N - Iny L -
2006/:016Q39, 97 RCTFR2005/001729
[4-(fgg§g%%z(f%&kopj5%gin-2-y|)neth-1-y|piperidin-3-y

- methy )piperazin-1-yl]Jurea. 6. Process for preparing

a conmpaund of fornmula (1) .5 according to any one T
Q% e A | RO R et e Sotp e s EingT e (1)
r eatid M ray coapadnd ook for nul @aiddl ) W th, apoApkNeing the
derivative of forrmula (111) Y Y S 1) Coupling agent
NStER YRS LN NNHPR RECACNIRY 2) P ¢f | yorpala (11D

Nﬁ%fh(éﬁ aﬁﬂﬁgigerivative of formula (III)

S 1) Coupling agent |

2) R,

i N<:;>—&'

(CHy),

iy
in which R:, Rp, Y, R; and a are as defined in Claim 1
and R’: represents a precursor group of Ry or a group Rj
as defined in Claim 1, in the presence of a coupling
agent and in a soclvent such as dichloromethane,
dimethylformamide cr tcluene, in the presence of a base
such as triethylamine or K;C0O;, at a temperature ranging

froem 0°C to 100°C.

7. Compound of formula (Il.a) below:

S

LA

N~ “NH,

(Il.a)

in which:

- R represents a halogen atom, or an -0-(C;-Cg)alkyl
or —-0-{C3-Cip)cycloalky- (C1~Cglalkyl group;

- R; represents an -0-{(Cy-Cg)alkyl, (C1-Cgialkyl,
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(111) in which Rl, R2, Y, R3 and a are as defined in

Caiml 10 and R 3 represents a precursor group of R3

or a group R3 as defined in Claiml, in the presence

of a coupling agent and in a solvent such as

di_chl di met hyl f orypami de or taluen H

pﬁggéﬁgggﬁiqﬂﬂﬁése such as f&?ethylan1n% g/ %f@@% %729

a tenmperature ranging_ 15 fron1OC to 100C. 7. Conp ound

of(cf3orhﬁ.?lcayc(]1cl Jd‘ﬁy el o~ f1Eors (anip) 2 Ry R2 Al p&)r ligpro-

whicg rgppesents a hal ogen atom or an

“0- (c1 08) A ? or - 0- (C3- C10) cycl oal kyl (Cl- C8) al kyl

group; R represents an -0-(C1-C8)al kyl, (C1-C8)alkyl,
2006/ 016039 .98 PCT/r 005/ ( 01729 .

(G5 O oyt EPR FFaor 6 (CEAE i1 oF b=t

pefd‘rrlpii(ireﬁzs (&1 c@‘ﬂ@gﬁﬂd@d gfouRrnB.l aMedi Ci eelcomdqdﬂgctto any

characterlzed inthat it 5 conprises a conpoun

f&r“rﬁJI af(191&Eeor di ngot 0 angt ofe GRAGTEICHs ia% 53f his

d%%@t%cpnwsﬁht Qfgkﬁk%@c%%QHQ%qng”Egﬂgbtable acid, or

pharnaceutlcally acceptabl e acid el se a hydrate
orl®esolavatterdfattehe conpoundodfate of the compound of

it

formula (I).

9. Pharmaceutical composition, characterized in that
it comprises a compound of formula (I) according to any
one o¢of Claims 1 to 5, or a pharmaceuticelly acceptable
salt, a hydrate or a solvate o¢f this compound, and also

at least one pharmaceutically acceptable excipilent.

18. Use of a compound of formula {(I) according to any
one of Claims 1 to 5, for preparing a medicinal product
intended for the treatment or prevention of acute or
chrenic Immunoinflammatory diseases and syndromes, such
as athercsclerosis, allergic diseases and also diseases

in which angicgenic processes are involved.

11. Use of a compound of Zformula (I) according to
Claim 18, for preparing a medicinal product intended
for the treatment or prevention of cancers in which

angiogenic processes are involved.

12. Use cof a compound of feormula (I) according to any
one of Claims 1 t¢o 5, for preparing a medicinal product
intended for the treatment o¢r prevention c¢f viral or

bacterial diseases, cardiac pathologies, or obesity.



formula (1). 10 9. Pharmaceutical conposition,
characterized in that it conprises a conpound of
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