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1 2- CARBAM DE- 4- PHENTLTHI AZOLE DERI VATI VES, :
PREPARATI ON THERECF AND THERAPEUTI C USE THEREOF The
invention relates to 2-carbani de-4-phenylthiazole 5
derivatives, to the preparation thereof and to the
therapeutic use thereof. A supject of the invention is
conmpounds corresponding to formula (1) below Y O N

N, L b -2 plnd L GrE i) ' ct e REPRBATION
tﬁe%ﬁ%&n??ﬁ#&igﬁ@%ﬁl o%en, %ﬁcgj al kyl,

t rirERROFOASD- CHERRPEUTICOUSE THEBREQES) al kyl ,
-0-trifluoro(Cl-C8)alkyl , -0 15 (C3-C o) cycl oal kyl
(C1-C8) al kyl, -0- (C3-d o) cycloal kyl, -0- CH2-CH=CH2
anfs( Gl5 l thitred i ito RE-barbaheaked-phemviihiazole
g?gapc%%%%g%g%g %f H,e hal ogen, -OH, (C1-C8) alkyl,

t detlivatdve€l- Cip atkgl prepatatiben (Hiexsyf gaqd, to the
(C3-C10) cycl oal kyl , -0-(C1 20 C8) al kyl, -0- (C3-C10)
c%FEEP@%chfﬁé)thﬁﬁ?ﬂ(f; _0- (C3- C10) cycl oal kyl ,

- 0- CH2- CH=CH2 and (C3-C8) cycloal kyl (Cl- C8)alkyl;
el SPLes NS B AT PEEN A O hotndd! 288 esponding

to formula (I) below:

in which

- (1) Ri is selected from the group consisting of H,
halogen, (C1~Cg)alkyl, trifluoro(Ci—Cs) alkyl, -QH,
-0- (Ci~Cg)alkyl, -O-trifluoro (C1-Cs) alkyl, -0-

(C3=~Cip) cycloalkyl (C1-Cg)alkyl, -O- (C3~Cy1p) cycloalkyl, =0O-
CH,~-CH=CH, and (C;-C;)alkylthio;

- (ii) Ry is selected from the group consisting of H,

halogen, -OH, (C1~Cg)alkyl, trifluoro{C;-Cs)alkyl,

perfluoro(Cl—C‘;)allkyl, (C3-Cio) cycloalkyl, -0=-(Ci-
Cs)alkyl, -0- (C3~Cio) cycloalkyl (C1-Cg) alkyl, . -0-(C3-
Cio) cycloalkyl, -O-CH,-CH=CH, and (C3—Cs)cycloalkyl (Ci=

Cglalkyl;

-(iii) Y represents a hydrogen atom or a halogen;

- {iv) R3 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



-(iv) R3 represents: 25 .at) a group of fornula

-(CH2)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 2
formula: -N~R6 , or Re Re Re -NR4R5, in which R6 is
selected fromthe group consisting of H 5 F, (d-&)
al kyl, (CH2) nOH, - (CH2) nO (@-C4) alkyl and

- (CH2) nNR4R5, where n represents 0, 1 or 2, and R4 and
RS foemGggaent, independently of one another, a

hydrogen atom or a (Cl-C6)al kyl, -CQ(Cl-4)alkyl or
-CO O (L1-C8)al kyl group; 10 - or,.when p represents

1, 2,_3/or A repregemgs a grgup of\ fornul-ge=—R7 7 R
N ~in WRi ch/R7,is SeMect ¢d ,from t'Ne, groyp cﬂg_rggl_lﬁg , or

of H ( ) al kyl, - (C1- C8) al K\, benzyl’,

-CO O (CLlRy15 C9)al kyl, g, CO- O benzylR, - CO phenyl,

-CO heteroaryl, -CO (C3°Cl0) cycloal kyl, -SQO2-

(Cl-_ﬁﬁ) al kyl, -S02- (C3- Ce)cycloal kyl and

- S02- é’%séroaryl ;- or, when p represents 0, 1, 2, 3

or 4n Ahiepr @gehks saledted FEHOonPftHOrdRMWP consisting of H,

5 F, (Ci-C4)alkyl, =—(CHz);0H, ~-{CH2)n0(C3-C¢)alkyl and

- (CHz) :2NR(Rs, where n represents 0, 1 or 2, and R and Rs

_ represent, independently of one another, a hydrogen

atom, or a (C;-Cp)alkyl, -CO{Ci-Cy)alkyl or -CO-O-
(C1-Cg)alkyl group:;

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

group of formula:

FF" '?7 ’,a?
N N N 0 .
€).€). . O« ¢

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

R,

’

(C1-Cg) alkyl, -CO-(Ci-Cg}alkyl, benzyl, -C0~-0-(Cy~- .
15 Cg)alkyl, -CO-O—benzj;l, -CO-phenyl, ~-CO-heteroaryl, -CO-
(C3-Cip) cycloalkyl, -802- (C1~Cg)alkyl, -80;- (Cs-

Cg)cycloalkyl and -S0:-heteroaryl ;

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

N

20 group of formula:

said group being optionally substituted with a (C;=C;)-
alkyl group;




**00 S tooe ,or J said group being optionally
substituted With a (Cl1-C4)- alkyl group; 3 a2) a
group of formula -(CH2)p COA in which p represents
1, 2, 3 or 4, - Arepresents a group of fornmula: -cO
-NQ _NRe or Re Re Re 5 -NRARSr in which R4, R5 and
R6 are as defined above; a3) a group of formula
-CO(CH2)p-A in which p represer&s 0, 1, 2, 3 or 4 10 -
when p represents 1, 2, 3 or 4, A represents a group
of 42) rmqurox&p’?ogl\lﬁétemnla R¢CR@);R€0-{!P4R5 i n which
R5 aqghRB are as defi ed ab ve; 15 - or, when p

rep+%s P Fepzesengs r8pPEslnts a group of
f or-ma ayep¥e dSE¥n aQ;i:Su bfhfgzmhiaas def' ned above;
20 - or, when p represe 2, 3 or

represe

a
- o . - ::;] —_“1<; > __N__—-Ru ; Or
Re

in which Ry, 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

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

15

20

of formula:

/ N\ |
“_ﬂk \ }3 . “”N<;;’ . . __£:E_—Rn , Or
Ry Ry Ry

-NR4Rs,

in which Ry, Rs and Rs are as defined above;
- or, when p represents 0, 1, 2, 3 or 4, A represents a
group of formula: '

% Re Rz

N N N O 'Nt
0.6 <. =

(o)

in which R; is as defined above;

- or, when p represents 0, 1, 2, 3 or 4, A represents a
group of formula:



group of fornmula: 4 IEITI ,or N said group being
optionally substituted with a (Cl1-C4)- al kyl group

ad4) a group -B 5 in which B represents a group of
formula: 717 NO/R7 ~N--C--R7, -0, -D, or in
which R7 is as defined above; 4-(v) a represents 2 or
3. 10 A preferred halogen is a fluorine. The conpounds
of formula (1) may contain one or nore asymetric

carbon atonms. They may therefore exis
enantioners or of diagfer&d soners.
enanti oners and di ast [
t hereof, including rac
i nvention. The conpound

in the form of
15

0 S, 0 m xtures

ni Xt ur es, m part of the
of formula (I) may exist in

the formof 20 bases .or of addition salts wth acids.
Suehidddincugn beskng sopbienphiy Subshkd tuseentiidh anéSeCal -
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sal re_advant ageously prepared with
phgﬁ%g@

edtPEEF1y acceptabl e acids, but the salts of

ad4) a group -B

in which B represents a group of formula:

R, R

| X o A
__I:V:]- ”“<<::>N““R7. _:E;;7, __S;_]Zor __l:jr ‘

in which R; is as defined above;

-{v) a represents 2 or 3.
A preferred halogen is a fluorine.

The compounds of formula (I) may contain one or more
asymmetric carbon atoms. They may therefore exist in
the form of enantiomers or of diastereoisomers. These
enantiomers and diastereoisomers, and also mixtures

thereof, including racemic mixtures, form part of the

invention.

The compounds cof 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 advanfageously dprepared with
pharmaceutically acceptable acids, but the salts of
other acids that are useful, for example, for purifying

or isoiating the compounds of formula (I) also form



25 other acids that are useful, for exanple, for
purifying or isolating the conpounds of forrmula (I)
also form5 part of the invention. The conpounds of -
formula (1) may also exist in the form of hydrates or
of solvates, i.e. in the formgf 5 associations or
conbi nations with one or nore water nolecules or with
a sol vent 3F0h derates and solvates also form part
of PEfFE v context of the present

i nvention: 10 - the tern1"Ct Z" where t and z may have
the values of 1 to 10, is intended to nean a carbo

chhe tempovas Wafvefcrrrr@%ﬂaq to A02%rHbIP S HhET fprthe form
exagpl rm, " nded k0 Mean gngarkesm of
chggﬁ ?ﬁgggtgg Eg5e £f3 VEQE ca?b%n g?gns 15 °
5thestse>tmathia>ln |er|mm1mmbtmmam1a:mabogerplat o@re water

such _as quorln a chlorine,

" otereeutene Serthimp debTetl o dedt FrBFabhadipd setyates
a 93k oo phirtedr ehebriarehedoal.i phatic group

optionally substltuted with a hal ogen atom By way of

20 exanpl es, nention may be nmade of nethyl, ethyl,

pr?Bthe'§8B58Q¥lb b%ﬁﬂ Pﬂe%%%%tﬁhve%&ﬁbnbUtyl

["'uor oe groups, etc erm"a
10cye| oaI kyue gimp"“¢§27 nwbeded tt amban maycyeive thgyrvalues

gro

cy® oﬂr 55y| gﬁﬁ{%"deec% qrre&gete%f?;? "BYrpéR BfalRIERQE may

have from t to z carbon atoms, for example the term
“C;.3” is intended to mean a carbon chain that may have
from 1 to 3 carbon atoms;

15 - the term “Hal” is intended to mean a halogen atom
such as a fluorine, a 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 a halogen atom. By way of
20 " examples, mention may be made of methyl, ethyl, propyi,
isopropyl, butyl, - isobutyl, tert-butyl, pentyl,

2-fluoroethyl groups, etc.;
- the term “a cycloalkyl group” is intended to mean

a cyclic alkyl group. By way of examples,‘mention may

25 be made of <cyclopropyl, cyclobutyl,r. cyclopentyl,
cyclohexyl groups, etc.; ' 7 '

- the term “an alkoxy group” is intended to mean an
-O-alkyl radical in which the alkyl group is as defined
above;

30 - the term “a heterocaryl group” is intended to mean
an aryl group éarrying one or more hetero afoms,
optionally'substituted with another heﬁeroratom, By way

of examples, mention may be made of pyrazine,



cycl ohexyl groups, etc.; the term"an al koxy group" is
intended to nmean an -0-alkyl radical in which the

al kyl group is as defined above; 30 - the term"a

het eroaryl group” is intended to nean an aryl group
carrying one or nore hetero atpns, optionally

substituted with another hetero atom By way of

exanpl es, nention may be made of razine, 6 .

py BYFIELE NSy r PHEIFRBI By W%?f%/?@ aFTE 2 A raz SFdazoLe
t h't?ﬁ%lz%’legxaz&{]aezol@’,r Azl £a 7z 127 0h€da DY | BkBPYridine
groups, etc.; the term™a perfluoroal kyl group" is -

i nigenoehpes ,t @tcS ;mrean an al kyl radical, as defined

above, for ich all _the carb to e Sil

ooenCH e R ' peEs ekl dEadh At to
ssubleget arpfallbgl badeshlpnasmenrifiior drabdes mafler okvhach all
first group of 10 conpounds of forpula (I ,a‘l) hel ow,, Y

R the QarRoy @tomz 2re Substdtuhisth BN gLUGRIng,fopms-
are as defined above. Conpounds of the invention of

formula (I.a) are those .
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:

| » i |
S aanet
R2 . 3

(L.a)

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

Compounds of .the invention of formula (I.a) are those
15 in which R; is in the 2-position and R; is in the 5-

position with respect to the phenyl.

Among the compounds which are subjects of the
invention, mention may be made of a second group of

20 compounds of formula (I.b) below:

e
S

(1.b)

in which Ry, Rz, ¥, p and A are as defined above.




15 in which RL is in the 2-position and R2is in the
5- position with respect to the phenyl. Anpbng the
compounds whi ch are subjects of the ‘invention,

menti on may be nmade of a second group of 20 conpounds
of formula (1.b) bel ow YNN.-,.I\ ON (CH2) F~2 -,A
(Lb) inwhich R, R2, Y, p and A are as defined above.

' EPB i of RS dNRRG PR s TR

Zre those

npounds of the i hvention of f rnul are
End(#gP) i

the p-wRpOsht RYN 1W i r esReGl-go ittherpheny| R, 518ming the 5-
t he conpounds which are subjects of the invention,

memcsdrt iy Wik hragspsfcta tchithe gty conpounds  of
formula (l1.c) below. YN N B (Lc) in which Rl, R2,

Y and B are as defined above. 10

5 BAmong the compounds which are subjects of the

10

15

20

25

invention, mention may be made of a third group of

compounds of formula (I.c) below:

Naji“N’jI\‘N

N<
B
Ry

{l.c)

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

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

position with respect to the phenyl.

Other compounds of the invention are those for which:

- R; represents a —O—(Cl—ca)alkyl group and/or;

- R, represents a (Ci-Cg)lalkyl, {C3~C19) cycloalkyl,
perflucro{C;~C4)alkyl orx —O—(Cl—Ca)alle group.

Among the compounds of formula (I) of the invention,
mention should in particular be made of the following
compounds ¢ '

. (R)~N-[4—(5—cyclohexyl-2—methoxyphenyl)thiazol-2—yl]-
N’ -[4~-(l1-methylpiperidin-3-ylmethyl)piperazin-l-yl]urea

(Compound No. 786),

. N-[4- (2-methoxy-5- propoxyphenyl)thlazol -2-y1l}-N'~-
[4- {2-morpholin-4~ylethyl)piperazin-l-yl]urea (Compound



Compounds of the invention of formula (l1.c) are those
in which RLis in the 2-position and R2 is in the 5-
position with respect to the phenyl. 15 O her
conmpounds of the invention are those for which: - Rl
represents a -0-(Cl-C8)al kyl ggoup and/or; R2
represents a (Cl-C8)al kyl, (C3-C10)cycl oal kyl,
perfluoro(Cl-C4)al kyl or -0-(Cl-C8)alkyl group. 20
the compounds of fornula (1) of the invention,

ment i onyshoul(@.reR hRAR-SCBrdp APHERAA ) &h il 1-oi-yawi-ng - [4-

conmpounds: .

( R (s diret ohehtomy i iresasienyl )1 Hi weea - 2- yicempound
N -l 4-(l,-,met hyl pi peridin-3-yl methyl) pi perazin-1-yl]ure

a eddﬂpound No. 76), . ,

9\ [4- ( 2nREURQRY-me tRORPOSYy-prempylphengZo th-aplol-g-y 1] =N’ - [4-

E‘é; 2g{r;ﬂox{fptg?§$£ﬁi4r§gteﬁ;‘1y)lgip§epgzafr'l-ni-lﬁ’]l $652  (Compound

N- [its (4-gyet hoxy- 5- propyl phenyl ) t hi azol - 2-y1]- N -[ 4-
(3-p|perldin-1-y|propy|)piperazin-I-yI]urea ( Conpound
No N-I[#- (Zmethoxy-5-propylphenyl)thiazol-2-yl]-N’-[4~(2-

(2 A sy T e e na
10No. (Cpound Neo. 20), . :
o2 DY LT 4 BEERSRIL Y FAVHeR R PR T 1) ~ (4"
( Comund en2Qylethyl) piperazin-1-yllurea (Compound
Ne. 21), 7 '
. N-[4- (2-methoxy-5-propylphenyl)thiazol-2-yl]-N'~-[4~
15 [2-(tetrahydrofuran-2-yl)ethyl]piperazin~l-yl]urea
(Compound No. 22), '
L N-[4- (2-methoxy-5-propylphenyl) thiazol-2-yl]-N'-[4-
(2-pyrrolidin-l-ylacetyl)piperazin-l-yl]urea (Compound
No. 31), |
20 o N~-[4- (2-methoxy-5-propylphenyl)thiazol-2-yl]~N"-[4-
[2- (3-ethylaminopyrrolidin-1-yl)ethyl]piperazin-1-yl]-
.urea (Compound No. 33),
. N-[4-(5-cyclohexyl—2—methoxyphenyl)thiazol—Z—yl]—N’—
[4- (1-methylpiperidin-4-yl)piperazin-l-yllurea
25 (Compound No. 47), '
. N-[4—(5-cyclohexyl—2—methoxyphenyl)thiazol—z—yl]—N’—
[4-(1-benzylpiperidin-3-yl)piperézin—l—yl]urea
(Compound No. 68),
. N-[4-(2—methoxy—5—propylphenyl)thiazol—Z—yl]-N’—[4—
30 '(2-pyridin-4-ylethyl}piperazin—l-yl]urea_ (Compound
No. 28}, _ |
. N-[4;(2~methoxy-5Qpentafluoroethylphenyl)thiazol—2—
yl]-N’—[4—(2—pyrrolidin~i—ylethyl)piperazin-l—yl]urea



N-[ 4- (2- met hoxy- 5- pr opyl phenyl’) t hi azol -2-yl]-N -[4-
(2-thi ophen-2-yl et hyl) pi perazi n-1-yl]Jurea (Conpound
No. 21),

N—[4 (2- met hoxy- 5- propylphenyl)thlazol 2-yl]-N-[4- 15
[ 2- (tetrahydrofuran-2- yI)ethyI&plperaZ|n | -yl ]urea
(Conpound No. 22),

N[ 4-(2- nethoxy 5- propyl phenyl ) t hi azol --2-yl]-N -[ 4-

( 2- (GAMRAUNS AL Eg)c"etyl)piperazi‘n 1-yl Jurea (Conpound
No.. 31j. %0(5 yclohexyl- 2—methoxyphenyl)th1azol -2-yl]-N’-
N—[4 (2- nethoxy 5 propylph.i¥l)th|azol 2-yl i?

[ 2-[(43- Elt-Hiys epramphprinst 1 il in -3 )R BR 747 ik zstnl

ure 33),

ét%ﬁ? r{x))'ﬁcr:}ﬁexyl)2'-methoxyphenyl)th|azol 2-yl]-N - ,
5[4--(1 ﬂet['%"(BFﬁgbﬂdhﬁx‘ﬂfly-D)-memhb@phehWI)]I:tma.@aolzg y1]-N’ -
(Cbnpound No. 4

A e RS RIS ATV A9 v -
[4 (@ “%JM Cper:.j(p)l n-3-yl ) pi perazin-1-yl]urea

mpoun

P4 (B- ﬁétH@x?yslph@ﬁyﬂpﬁempﬁﬁpﬁwﬁﬁgmyﬂjyﬁrf&qu@thégzol-

(Ng 20-¥ i A ) BV DRI RERTRAL s Ve 9 5 drpaund vl Jurea
10\ i(@drm@;dtﬁidﬂw S9ent af | uor oet hyl phenyl )t hi azol - 2- ‘
gl ] (Coypéégi5%%3'9'}1%&@112%%%“:25:%5%%@% A N I S
N'Hﬁ—Q@ﬂﬁﬂ34§“§96réiﬂHﬂdu@Q&M&Hhﬁﬂﬁﬂﬂﬁﬂﬁ&zihidﬂyrqurea

(Compound No. 108),

. N—[4—(5—cyclohexyl—2—ethoxyphenyl)thiazol-z-yl]-N -
15 [44(2¥oxo-2-pyrrolidin—l-ylethyl)piperazin—l-yl]urea
{Compound No. 109),

. N—[4—(5—cyclohexyl—2—methoxyphenyl)thiazol—z—yl]—N’—
[4- (2-oxo-2-morpholino-4-ylethyl)piperazin-l-yl]lurea
(Compound No. 116), '

20 - N-[4-(5-cyclohexyl-2~ethoxyphenyl)thiazol-2-yl]-N"-
[4—(2—oxoe2-morpholino—4-ylethyl)piperazin-l—yl]urea
(Compound No. 110), '

* (8) N-[4—(5-cyclohexyl—z—methoxyphenyl)thiazol-2—yl]~
N'—[4-(l—sulphomethylpiperidin—3-ylmethyl)piperazin—l—
25 yllurea {(Compound No. 112),

| * N-[4-(5-cyclohexyl-2- methoxyphenyl)thlazol -2=-yl}-N'-
[4~(1—oxo—1—(l-oxopyrldln-Z—yl)meth-l—ylp1per1d1n—3 yl-
methyl)piperazin-l-yl]urea (Compound No. 113).

30 Some intermediates that are useful for preparing the
compounds of formula (I) may also serve as a final

'product of formula (I), as will emerge in the examples

given hereinafter.



[4-(1-1sopropyl pi peridin-3-yl)piperazin-I-yl]urea
(Conpound No. 70), 5

N-[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol -2-yl]-N -
-(2 pyrrolidin-1-ylethyl)piperazin-Il-yl]urea

npound No. 30),
4- (5-cycl ohexyl - 2- nethoxypﬁ@nyl) 5- fluorothiazo
I

[
(Co
N[
2 ¥ﬁ%m4$ [ 4- gﬁdggégygg§ggghgag 40%1)p| %?ln I-yl]u%e
N-

[t OHS? ezdr\f'@t pexyipheiphadd i egp! tRa¥! |ad - useful

[ 4- (2- oxo0-2- pyr In-1-ylethyl)piperazin-|-yl]urea

(Cﬁhpommﬁp&rlngﬁgqmpounds of formula (I) according to the

1?5&9 cycl ohexyl - 2- et hoxyphenyl )t hi azol -2-yl]-N - 15
NGRS -pyrrolldln 1-yl ethyl)pi perazin-1-yl]urea

5( Conpound No. 109),

4- (5-cycl ohexyi t hoxypheny! ) t hi azol
[rpzf 316 2 SHbesbTio. 45Htel nyFRp) SRPAERALETY| BreRective

) %16 t&fded t n a group that makes it
N—[4 (gﬂ yﬁboﬁéxy n2 et%oxyﬁhéﬁ??)thlégol 2-yl]-N -

[ 4Pp2sdkde2- nbiretul ¥ notd- prothyt) pi peeant ive - Shpgkdan such

( Conppoun ),

N PR AT eRdD) 1o | B o 2piRE BRI, & . Suptpesis and,

0N s[:—:%ﬂil%' RiwEsdut qpidrey | the- Snyaoet byhdpiper dzhntlion at

| Jurea (Compound No. 112), . d

I\I-F &( srgy GforfeiyAhes et Hosaheny | 91 Pa2bPCehl YR IRPUPS an

[4aﬁ§coxﬁe%h6&sox89yr%ﬁﬁfbé%ﬂgﬂr“ﬁﬂh| O PigR eet3on are

- nmet hyl ) pi perazin-1 Jurea (Conpound No 13). _
given in “Protective Groups in Organic Synthe31s”,
Green et al., 2nd edition (John Wiley & Sons, Inc., New

15 York).

In the subsequent text, the term “leaving group X” is
intended to mean a groub that can be readily cleaved
from a molecule by breaking a heterolytic bond, with a
20 pair of electrons leaving. This group can thus be
readily replaced with another group in a substitution
reaction, for example. Such leaving groups  are, for
example, halogens or an activated hydroxyl group such
as a mesyl, tosyl, triflate, acetyl, etc. Examples of
25 leaving groups and also references for the preparation
thereof are given in “Advances in Organic Chemistry”,

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

In the subsequent text, the expression “precursor of Ry,
30 R; or Rs” is intended to mean a substituent R’;, R’: or
R’3 that can be converted'to Ry, Rz and R; by one or more

chemical reactions.



30 Sone internediates that are useful for preparing
the conmpounds of fornmula (1) may al so serve as ‘a

final  product of formula (1), as will energe in the
exanpl es given hereinafter. 10 - Simlarly, sone
conmpounds of fornmula (1) of the invention may serve
as internedi ates that are usef for preparing

conpounds of formula (1) according to,the ipyentiaqn,

S (T SUBSRUUERE PERE: CHE GRFbSVERER f ot b8t Afgended
Orap QReahS ihtendgdihg MAdud OreHP that femeesohdl acid
possible, firstly, to pfotect a reactive function such
as deriytdvd, cructin asn ae @9¥¢nghé0§yﬁ§he§i@l§ﬁé,aﬁbydrlde
secondly, to r n et int.act reactiv ncty e
at %%Fhegendg%rfﬁg@ﬁfégéi s.ar}%é}ac{r?'pllq%s’ of %%r ot g%%lgv'e £t acid
Pr eyps ranch 1 i 1Bt hadsiobhtpdpt et oexanglef with benzo-
depraqtection are given in "Protective Gqups in _
Or A O3y ORI £ L AR Sy LA A RhQRRRATBHY Jonn hexa
W Iy o cp@SpHate (AW 15 ¥opkhzokRialBe-suhseqgyent’ N’ -

text, the term"leaving group X' is intended to nean

 a Gresupmetdy lswereanr eadhpyagleayeghorpbata nol ERAY or
by OQ?)%%@OQJQC‘:L% %ﬁt—%.r—?ly—tﬁ ,‘i\l ’l?\pn%, —‘%et‘%ﬁn%}xﬁ%fo fum tetra-
9 us be y

el éc

rons Teaving.” Fhis 'groug can t readi

10 effllacedboiriah ean(@BTEY) .group in a substitution
‘reaction, for exanple. Such |eaving groups are, for

15

20

25

30

When one or more substituents R’;, R’z and/or R’:
represent a group containing. an amine or hydroxyl
function, these functions can Dbe intermediately
protected: an amine function can be protected with an

alkanoyl, benzyl, tert-butoxycarbonyl (Boc}, benzyloxy-

~carbonyl or 9-fluorenylmethoxycarbonyl (Fmoc) group,

for example; a hydroxyl function can be protected in

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

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

patent application.

"Before tackling these methods, the methods for

preparing the aminocthiazole derivatives of formula (II)
and the methods for preparing the amine derivatives of
formula (III), which are useful for preparing the
compounds of formula (I) of the invention, = are

described below.

The aminothiazole derivatives of formula (II) can be

prepared by known. methods such as those described in



exanpl e, hal ogens or an activated hydroxyl group such
as a nesyl, tosyl, triflate, acetyl, etc. Exanples of
25 | eaving groups and al so references for the
preparation thereof are given in "Advances in O ganic
Chem stry", J. March, 3rd Edition, WIley
Interscience p. 310- 316 Inl@he subsequent text, the
expreSS|on " precursor R1, or R3" is |ntended
o decamen tsyFdt |5t]@en7t31R113? F@lzl o7r56 R fiatd e
converted to Rl, R2 and R3 by one or nore chem cal
reactions. 11 In the subsequent text, the term "group
Z" Irs' gebendkd whemedn 2 Heavimpowreap ier neacted with a

fu |onal erivati such, as an acid chlori
e i aa | de e o ad et i A5raeding’ FE, cne
stheoamoduagoeeercttli@nstgdr@rdey activated, for exarml e,

Wi t h- benzo-
triazol-1-yl oxy gqﬁ(dlnethylanlno)phosphonlun1hex%' E

f1 uor offhosphat e{BOP), 0- benzot rj®azg|! - | -yIF*N

t et r an@t hyt uoFme XarTtioRdpRes phat e 2

0- b, \fm-izazol R':@NN N -t &7 yIuronlum ,
tetra- 10 fl uorob e (TBTU) W or nore R1
substituents R 1,RR z and/or R3 esent a group R,
contai ning an am ne or hydroxyl fﬁkctlon t hese
functions can be i At er nedi ately 15 mnotected an am n@)

function can be protected w th anwu k@noyl, benzylkwthY=F)
tert-butoxycarbonyl (Boc), benzyl oxy- carbonyl or

‘9'EBHO%%%%EQEME9%¥§%ﬁ@?@%&d(E“?CEaGQOQEE values indicated

above, i.e. R’; and R’, represent, respectively, R: and

R; as defined for the compound of general formula (I) or
10 groups that are precursors of R; and R,; Hal represents

a halogen atom, preferably bromine, chlorine or iodine.

As indieated on the above scheme, the compounds of type
(II) with Y = H, R’; and R’; having the values indicated
15 above, can be converted into compounds of type (II)
with Y = F and R’; and R’; having the values indicated
above, by reaction with a fluorination agent, for
example Selectfluor®, in a solvent such as DMF or DCM

at a temperature ranging from 0°C to 50°C.

20
The helogenated ketones of formula 1 can be prepared by
processes known to those skilled in the art. For
example, the bromoketones can be obtained by reacting
bromine, = cupric bromide  or phenyltrimethyl-

25 ammoniumtribromide (PTT) with an acetophenone

derivative of formula:



10

15

20

for exanple; a hydroxyl function can be protected in
the formof an ether or of an ester, for exanple. 20
The conpounds of the invention , can be prepared
according to various nmethods described in the present
pat ent application. 25 Beforelgackling t hese net hods,
the nmethods for preparing the” am nothi azol e
derivatives of formula (11) and the nmethods for
preparing the am ne derivativesRof formula (111),
which are useful for prep&ing [he conpounds of

formula (1) of the inventﬂbn, 2 —~BQ described bel ow.
The ami not hi azol e der i @HOre Yormula (I1) can be
prepared by known net hods suck—=¢

t hose described in

12 docunents EP 518 731, EP 611 766 and WD 99/ 15525.

In general, when Y = H. thiour?e is reacted with a

hal ogenat ed ket one of fornmula according to the 5

f o} | oi, g gacti,on gCheRre HiHAla1hdd lifiidat@L above, in
HN= T-5 HzN N HzN RNR R R2R2 10) (p).
(weh hyEpagiet B¥EFent such as ethyl acetate, a ¢chlorinated

solvent or a mixture thereof, or else an alcohol.

When the acetophenone 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 anhydride, in the presence of a Lewis acid
such as AlCls or TiCl,, for example; |

- the action of acetyllchloride, in the presence of
palladium, with benzene substituted with R’:; and R’z
after deprotonation of the benzene, for example by the
action of butyllithium and then addition of zinc
chloride or of manganese iodide. This procedure can be
used to prepare an acetophenone derivative of formula 2
in which R’; = Ry = (Ci1-C;)perfluorcalkyl;

- a Fries rearrangement: from an acetoxybenzene

derivative of formula:

CHS-J:I-O

o

R',
by the action of a Lewis acid, a hydroxyacetophenone

derivative is obtaiﬁed, of formﬁla;



The substituents R 1 and R 2 have the val ues indicated
above, i.e. R1 and R 2 represent, respectively, Rl
and R2 as defined for the conpound of general formula
(1) or 10 groups that are precursors of Rl and R2; Hal
represents a hal ogen atom pr eéer ably brom ne,
chlorine or iodine. As i ndi cat®d on the above schene,
the conpounds of type (Il) with Y=H R 1 and R2
havi ng t he val ues indicated \yove, can be converted
i nto conpounds of typeHQO ‘

fluorination agent, for.,, ey
sol vent” such as DM or at Rt, tenperature ranging
fromOC to 50C. 20 The'halogenat%dvketones of formula

1 can be prepared by processes known to those skilled
inthe art. For exanple, the bronoketones can be _
obt@id eRyByoxeRCFuRGt ibhorarse spands i tto baogirégporR’ 1 which
phenyl tri met hyl 25 annonlug&glbron1gef%PTT)tg3g1ig§up —~O-W

ac AHp R FRNVHEr$9at Ve oFIPEFAHFE SR
502 3 25dn whichRel-apkhikd have theivauteomethoxy,
|ruﬁcated above, in

trifluoroethoxy, allyloxy, (C3—Cip)cycloalkylmethoxy or

(C3~Cig) cycloalkyloxy.

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

formula (I).

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

15 to those skilled in the art.

For example, to prepare a compound in which R; is a

group -O-W as defined above, the following procedure is

carried out:
w

W-l

+

base

20

6

3

2 halobenzene derivative can also be substituted

according to the scheme below:




5

10

15

an organi c solvent such as ethyl acetate, a -
chlorinated solvent or a mxture thereof, or else an.
al cohol . 5 Wen the acetophenone derivative of fornula
2 is not comercially available, it can be prepared
by various nethods: a Friedel-Crafts reaction with
benzene substituted 10 with ﬁl and R 2, which is
reacted with acetyl chloride or acetic anhydride, in
the presence of a lewis acid such as ALCl3 or 5l Cl4,
for exanple; - thg action of acetyl chloride, Fh
presence of pal Ladl G
R11 and R 2, §-1 i jler deprotonation of th @‘

for exanple by tge 2Zcti f :

addi ti.on of zinc chlorﬁﬁéﬂﬁng manganese i odi de.

This procedure can be UW&J-Ito prepare an acet ophenone
derivative of fornula 2 in which R2 = R2 = .
(CCA) e f |l ss@pF Ky © cBBe- @nEhkes R earkpRage®Rlsl a  (C;-
from an acet oxybenzene derivative of formula: O

CH§«) PgrijuoFoapkyihethet psacetiugel eans adspdbeacarried out
Y QRO PRSI r AR 3 1othen YRS, Of

formul a;

| 2
Cul, R,CO.K
RI1 P Rl1
' DMF Aoluene ,
z g

A subject of the invention is also the compounds of

formula (II.a):

(Il.a)

in which:

- R; represents a halogen atom, or an —O—(Cl—Cg)alkyl
or (C3-Cip)cycloalkyl (C1-Cg)alkoxy group;. '

-~ Rz represents a  (C;~Cg)alkoxy, (C1-Cg)alkyl,
(C3-Cio)cycloalkyl, trifluoro(Ci;-Cs)alkyl or perfluoro-

(C1-C4)alkyl group.

Examples of preparation of aminothiazole derivatives of

formula (II) are given in the subseguent text.




O = — S

HO 4 CH3gR 2 The hydroxyl function corresponds to a

group R 1 which can be converted, in a subsequent

step, to a group -OW 5 such as -O (Cl-CB)al kyl,
trifluoronmethoxy, trifluoroethoxy, allyloxy, (C3-ClO

cycl oal kyl met hoxy or (C3-C10) éycl oal kyl oxy. The
conversion of R1 to RL can be arried out either on
1thQ§ am not hi azol e, of formula (11) f or on a
compourd™ i 9o hALiY$S . ofhEopeHiandIdd) i aaei kpown or can
sulisd it vdd h r co iall . .
avai | akﬂﬂee@(?r are ar?rcéoﬁlglfb%c?mt h&ds%\%ﬁ%} 135‘letsgr1bed in
t h&&EEGiqulagy im daeument Wor BSVAMDI0E db pteprifng to the -

C ORI J v%yl is roup -0-Was defined

above, t e.rafeo rg'vliﬁer% l&r&?@d%r‘%%oesqu%r'eé‘&‘out: H W

52 R 2\ base \ 20 5 6 A hal obenzene derivative can

alig Q% sub%}ituted according to the schene bel ow. 15

RZ € Subsequent text, theé group A’ represents a group
that is a precurso: of the group A or a group A as

defined above.

10 The compounds of formula (III) in which R’; represents a

precursor group of R; or a group Rs; 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

15 according to methods known to those skilled in the art

or described in the literature (WO 037104230 and WO
03/057145) . '

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

20 follows:

25

The compounds of formula 8 are commercial or can be
synthesized from commercial compounds, accerding to

methods known .to those skil‘led in the art.

Preparation 2.1 -




1) iPr2MgBr or BuLi F;V 2) CQuCNLICI 7 3) R2-1 In the
speci fic case where R2 represents a (C -

CA) perf.luoroal kyl, the procedure can al so be carried
out according to the reacti on schenme below. 1 2 Cul,
RRC2K R R 6 DMF/toluene 5 471 A subject of the
|nvent|on is al so t he conpounds of formJIa (II

at oan E’OQHO ch C§)Coaqff|¥€,]10 %rR%I(lrcgl af: e%\ts ?oa%k%]:eé]:ursor

(Clg£&dp abkom{ JWOHR Ry B%F RS A @ﬁu&}am@»@un, in
(A -CB) aI kyl, - (C3-C10) cycl oal kyl ,

trlwlllhgholécnem%\@kw or perfluoro- (Cl-C4)al kyl

group. 15 Exanpl es of preparation of am nothiazol e

derivati 3, of formyla (I1) ar \ven in the R
sub nt lext. —N [ R, 7T
. ‘ —N— —N_

R
5
Rs Rg

5 and p is 2, 3 or 4, Ry, Rs and Rg¢ being as defined
above, can be prepared by reaction of the compound 10
with A’H in the presence of a base such as KzCOs,
triethylamine or caesium carbonate in a solvent such as
THF, acetonitrile, toluene or DMF, at temperatures

.10 rangingl 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, for
example with LiAlH,, diiscbutylaluminium hydride
(Dibal), BH; in THF, ether or toluene, at a temperature

15 of between 0°C and 70°C, so as to give the compound of

formula 9 in which R; represents - (CHz) p~A:

N
[ (CHz)l AH E (CH z). -—H—-——-- \ (CHZ)I
N/ base N/ - N/

The compound of formula 10 can be prepared by reaction

of a monoprotected piperazine or homopiperazine with a

20 reactant of formula 12 below:




16 The amine derivatives of formula (I11) are known

or can be prepared according to the nethods descri bed

in particular in document WO 87/01706 or according to

the nmethods described in the subsequent text. 5 In

the subsequent text, the group, A' represents a group

that is a precursor of the gr A or a group A as

def| ned above. 10 The conpounds_of fornula (I11) in

whi £h B¢ prees &Ry efentisecar séPayindp GFORB offa @ Jroup
gr o4Pr RPe@s g?&hneghgboﬁét'v?egohn W chy a dSiviic  acid
defi ned above, are o talneé. rom conpounds of fornula

9 bfuniepionegndoX véprheentsregéravihgt keoppperdaziansolvent

or of the_h i perazi ne ote 15 according t .
et T Blomi SHECERKFFLed PHErheon, ALepiottntlhane in
Slesgi¢ bpdes@nthe di t gr dladee {UMB 0356164280 ard tMdethylamine
03/ 057145). BZ way of exanple, the procedure may be
cardi®d Wienad robresenbisan pOH gronP.\ CEHP) Fegstant that
(CHR @ ¢t es R'tﬁ? Radig: f%g@‘t'i)onTh%&Q{mé’émﬂéPPf TB®HMeka cp1,
9 are conmercral or can be :
according to the scheme below:

P ¢
[u /(CHz)u

. [N\ccHz).
1z~
X
O p-1

- 10

10

15 :

20

Preparation 2.2

The coﬁpounds of formula 2 in which R’; is a precursqr

group of R3, with R; representing a -(CHz)p-A in which A

represents:

R, T? R

. ‘, N r!:7~ o 7
0 000«

0

_@

N

<

and p represents 1, 2, 3 or 4, R; being as defined
above, can be prepared by reaction of the compound 13
with a mohoprotected piperazine or homopiperazine in a
solvent such as THF, ‘acetonitrile, DMF or

dichloromethane in the presence of a base such as K;CO;

or triethylamine and, when 2Z represents an =-CH group,



synt hesi zed from conmerci al conpounds, according to

25

met hods known to those skilled in the art.

Preparation 2.1 17 The conpoeunds of fornula 9 in
which R 3 is a precursor group of R3, with R3

representing a group -(CH2)p- in which A
represents: N ? Fa- R4 -N RG - l1~e ReRe R S5
and is 2, 3 or R5 and R6 being as.defined -

abo9 acéﬁaﬁéaBFeﬁgﬁédQEFHMQQﬁ%(ﬁpﬁﬁa BNy el @S

“ﬂtﬁoﬁ Hrefyut Be BhesepeeoehinghasetndcBcaemK2668ow:
trlethylan1ne or - caeS|un1carbonate in a solvent such

as

THE, acet oni | e, toluene or DMF, atafenperatures

10 ranging from to 150C, so as to obtalh the
compound 11. T \anpound 11 can then fqué‘verted to

a conpound of [f or nuC,H by reductlon 0

(eAbde

function, for le wiTh T ATHT,

di i sobutyl al um nigpm hydr i (D bal) BHB |n THF,

ether or toluene, at at er pure 15 of n OC
elc

and 70C, so as to give @

Apbund of fo Pa'9 in

which R3 represents -(CH2)p-A3 GP GP GP A
(4~"N(CHz). HOH2)m N base u

5

10

15

20

The compound 11 obtained can then be converted to a
compound of formula 9 according to the scheme described

above.

The compound ;;, when it is not commercially available,
can be. obtaihed by homologation of the commercial
carboxylic acid according to conventional methods such
as _reactions of Arndt-Eistert type (Tetrahedron Lett.,
1979, 29, 2667; “Advances in Organic Chemistry”, J.
March, 3rd Edition, Wiley Interscience, p. 1405-1407),

according to the scheme below:

HO_ o 1SOCL

' z A
o YA —— p-1
2) CH,N,

o repeated o]
.3) H,0, Ag,0 p - 2 times

O

Preparation 2.3

The compounds of formula 2 in which R’3; represents a

group that is a precursor of the group Ri;, with Rs
representing ~(CHﬂpCO-A> as defined above, c¢an be

obtained from the compounds of formula 14 in which Z is

as defined above, by reaction with. A'H in the presence




N N(CHz), Xr i A~l' r 1 A- 14 OP.1 OP 0 11 The
conpound of fornula 10 can be prepared by reaction of
a nonopr ot ected pi perazi ne or honopi perazine with a-
20 reactant of fornula 12 below. X 12 O P-1 18 ‘in
which Z represents a | eaving gégup or a group derived

fromthe activation of a carbo

lic acid function and

X rep resegﬁ; a | eavi ng group, in a solvent , such as -
THEO L ac®t FREF i | UCTHVES orKafiCehl ob BReERRMETIRE 5 Phe Caesium
presgresnfed HASE SHER 35 é@f@sehtbf'aeﬁ hybamdeoup, of a
and, when Z represents an - group, of a reactant

t hareae%@mt/atbgtt petavedepunbei enldsmcasOBGD,SMT@s BOP,

10

15

In t ch | ow; |
f%?cﬂg) il gﬁzg el teKEu 085, Pop exgmple, THF,
acetonitrile or DMF, at temperatures ranglng from 0°C

to 150°C, according to the scheme below:

The compounds of formula 14, when they are not
commercially available, can be obtained from a
monoprotected piperazine or homopiperazine 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 KxCO3;, triethylamine or caesium carbonate
or of a coupling reactant such as BOP, TBTU or CDI, in
a solvent such as, for example, THF', acetonitrile or

DMF, at temperatures ranging from 0°C to 150°C,

~according to the scheme below:

?p~1 | . ' ?91
(Do

(CH,),

The compound 16 is then converted by reduction of the

20 amide function with, for example, LiAlH; in THF or ethyl




Preparation 2.2 The conpounds of formula 9 in which

R 3 is a precursor group of R3r with R3 representing
a- (CHs) p-Ain which A represents: 7i (7 1i CDNN
O N~ 15 N and p represents 1, 2, 3 or 4. R, being
as defined above, can be prep?ied by reaction of the
conpound 13 wth a nonoprotected piperazine or

honopj perazine in a solvent such as THF, e
ACCEDRFEr i1c, SDVESBPSFGtHTEN SF orRAHIRRR |  { FRA 50°C. The

Pr esePELmedi 2t BaSBLIYGRASI K2EBroLéctéd ehiyl &R oxidized
and, when Z represents an -CH group, 19 of a reactant

t hatcathe vearkoxndiacadiduhds i 6ar exempie wihop Creylpr with

or a rdi to C bel, ow. ; ' ; ;
 om (B Syl Bed RO R pfendad Holeripga in
i1 YAdhencespbnndryinabt ghead scay”, hen baradnvarteddition,

A PTRRunL el LOT TN 2 9 BCColdlng 4961 Ne, S 08 g to the

scheme below:

?p‘l ?p 1 ?91
N ] _ .
( \(Csz _11H__.. EN\(CHz). __.!_('1..... EN\(CH,)
Al N e
N 2) - Gp,
18 | o
17

The compound 17 is then optionally converted so as to
10 give a compound of formula 14, or is used in its acid

form (Z = OH).

Alternatively, the compounds of formula 17 can be
prepared by reaction of monoprotected piperazine or

15 homopiperazine with a reactant 18 of formula:

Begs

X 18

C P
in which X is as defined above and R represents a
(C1-Cq)alkyl group, by alkylation of the‘nitrdgen in the
presence of a base such as K;C03;, triethylamine or

20 caesium carbonate in a solvent such as THF,

acetonitrile, toluene or DMF, at temperatures ranging

from 25 to 150°C, according to the séhemerbelow:




The conpound 13, when it is not comercially
avai l abl'e, 10 can be obtai ned by honol ogati on of the

- comrercial carboxylic acid according to conventiona

met hods such as-reactions of Arndt-Eistert type
(Tetrahedron Lett., 1979, 29,,2667; "Advances in

Organic Chem stry", J. NhrCh?23rd Edition, WIley

‘Interscience, p. 1405-1407), 15 according to the

10

15

scheme bel ow :%%ﬁ- 1) SCCl2 A z A p2). CH2N2 0
repeated 0 3) ) Ag20 p - 2 tines 13l Preparation

2.3 The conpou of formula 9 in- whj ¥ 3 represents

a group that [is a mmggursor of the prou 8), with R3

20 representi ;kCﬁé)pC£>A g@ defin ove, can be

obtai ned fromt conmpounds f or mul 4 in which Z

is as defined ove, by reaction w tjh™A OR t he

presence 20 of a base such as K2CQO3, tr{iet hyl am ne or
caesi um carbonate and, when Z represent® an -COH

group, of a reactant that activates theqgcid

function, such as BOP, TBTU or CDI, in a solvent such
asThEotofpaiRke 1 9THbt i A&t P8I thbhe cohvEMreddlto the acid
tenperatures ramging fromOC to 150C, according to

t hef s fioamulisel by by’ Bagenification or acid hydrolysis or

any other method known to those skilled in the art.

Preparation 2.4

The compounds of formula 8 in which R’; Vrepresents a

group that is a precursor of the group Rz, with Rj

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

—N o — — R Re
N\*~/ —N— \\Rs
Rs Rs Re

and p representing 1, 2, 3 or 4, and R;, Rs and Rg being

as defined above, can be prepared using the method

described in preparation 2.1 above.

Preparation 2.5

The compounds of formula 9 in which R’'; represents a

group that is a precursor of the group Rs, with Rz

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



10

15

20

NN CH}, AH("NN(CHO. N base N y z YAIL OO 4 The
conpounds of fornula 14, when they are not
conmercially avail able, can be obtained froma 10
nonopr ot ect ed pi perazi ne or honopi perazi ne and the
reactant 15 in which Z'is as fi ned above, by

acyl ation or peptide-type coug ing in the presence of
a base such as K2C03, triethylam ne or caesium
carbonage or of a coupling reactant such as BOP, TBTU
or CDI,'tn 15 a sol yent such asrfor exanple, THF,

acetonifrile or at tenpergtures ranging fron1OC.,BT

to 15p€%~ accordi t he sc bel ow N P ?Pl —N

C N, (CHOO‘EEI@ H /- 20 01111 _]
und 16 | hen con ed by

willl é 16 The
reductivn of the 20 amde function with, for exanple,

Li AlH4 in THF or etQyl 21 ether at a tenperature of
bet wegh and 50C_~%

Z /A

N , ‘ ‘

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. -

Preparation 2.6
The compounds of formula 9 in which R’3 represents a

group that is a precursor of the group R3;, with Rj
representing a group -B, can be prepared by reaction of
a monoprotected piperazine or homopiperazine and of a
ketone B’ that is a precursor of B, by means of a
reductive amination reaction in the presence of a
reducing agent such as NaHB(OAc)s, NaBH3;CN in a solvent
such as 1,2-dichloroethane, dichloromethane or THF at
temperatures ranging from 0°C to 70°C (Synth. Commun.,
1998, 28 (10), 1897-1905, J. Org. Chem., 1992, 57 (11),
3218-3225, J. Org. Chen., 1996, €1, 3849-3862,
Tetrahedron Lett., 1990, 31, 5595-5598), according to

the scheme below:
?P | Gp

N
N (CH,), NaHB(OAC)s N\
/ 2’8 - (CHZ)I
N B' N/

H |




internedi ate obtained is déeprotected and then oxidized
to the carboxylic acid 17, for exanple with Cr03 or
with other reactants according to the nethods
described in 5 "Advances in Oganic Chemstry", J.
March, 3rd Edition, Wley Int§£30|ence p. 1537-1539,
according to the schene bel ow "Gl GP, &l "(CH2) .

~(CH2).. 101 O 10, (CH2). 2 .
( te99¢%0H B gwghﬁ§ Q%% c&ﬁﬂgkﬁgl 'r%¥henan be

0ptb?ﬂ€hé¥1§@6V&Jc§c§&:c§ﬁlgﬁS tHo0 tAE Ghetthdd Ceap@itithedf in J.
formula 14, or is used in its acid form(Z = OH).

Al t8raat Fhemy, 1889cobpouhdd®ol2bbrnula 17 can be

prepared- by reaction of nonoprotected piperazine or

15 honopi perazine with a reactant 18 of forrmula: Ol X

318 TRe |dmmplmxmhisx 6% dsrmeflanetl)abofe tared Fveptbsenwcan be

| k t h t
o R R R M reeni Befloht 09en
trlethylan1ne or 20 cae3|uns§@éﬂ@nﬁte in a sol vent

such as THF,
Y ] j\ 1) Coupling agent j\ i N/( Hy),
)
R, NH‘ Ri k/N\R'
R, 2

D)
According to scheme 1, the compounds of the invention
10 are obtained by coupling the aminothiazole derivative
of formula (II) in which R;, R, and Y are as defined
above, with an amine derivative of formula (III) in
which R’3; represents a precursor group of Rz or a group
Ry as defined above, and a is as defined abkove.
15
According to scheme 1, the aminothiazole derivative of
formular(II) is placed in the presence of a coupling
agent for a period of 2 to 16 hours, and then with the
amine derivative of'formula (I1I) for a period of 0.5

20 to 4 hours.

The coupling agent can be chosen from those that are
known to those skilled in the art, for example
phosgene, di- (N-succinimidyl)carbonate or

25 1,1’-carbonyldiimidazole, according to the methods
described in “Encyclopedia of Reagents for Organic
Synthesis", L.A. Paguette, volume 2, p; 1006; veolume 4,
p. 2304; volume 6, p. 4107.




acetonitrile, toluene or DMF, at tenperatures ranging
-from 25 to 150C, according to the schene below 22 Gp

G (CH2)e (CH2)e N N.C18 H[ YOR O 19 The

conmpound 19 obtained is then converted to the acid of
formula 17 by saponification opgacid hydrolysis or

any ot her nmethod known to those skilled in the art. 5
Preparation . 2. 4 The c 0 . f or.nmu [ [ :
R 39$8prreesaecn ' Carrlo%p@t ‘ﬁ%{géfé&aog'{tec%]?s%ra rgfo \Mtghgéblvents'
gr o8pr R3rexarigl &3 diepilesemistigne,gr odpme €y CEBypamide  or
in which Arepresents: \R< 0O N -N Re N~ / T R5h as
10 RBLIREORe amtPp it esBAESRECE, 2013 & 4P38%d RAVC

RS apdeRAybehifde a5 dRiddled AbOVe, t&RPePELRFEP2RaGing from
g3|ggct2§ ngbgd described in preparation 2.1 above. '

The compounds of the invention of formula (I) in which
Rs: represents a group -CO (CHz)p~B (or =-CO(CHz)p-A") in
which A and p are as defined above and A’ represents a
10 precursor group of A, can also be prepared according to

scheme below.

Scheme 2
Y Y ji H
'a

[ Ha | 0O
_EZ;;I;:iHJi§ 1{ MR N ﬁjl~ —?4_A

R P

] 5 A R, o

v compound of formula (7} with R, = -CO(CH,),-A

According to scheme 2, the aminothiazole derivative of
15 formula (VIII) in which R;, Rz, Y, a and p are as
defined above and X repreéents a leaving group is
reacted with a group A’H that is a precursor of the
group A or a group AH as defined above, to give the
compound of formula (XII) (compound of formula (I) in

20 which R; represents a group -CO(CHz)p-A}.

The reaction is carried out in & solvent such as
tetrahydrofuran or dimethylformamide in the presence of
a base such as triethylamine or K;COs, at temperatures
25 ranging from ambient temperature to 150°C, for a period

of 1 to 24 hours.

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

Ri represents a group -(CHz2)p-A can be prepared'in the




10

15

15 Preparation 2.5 The conpounds of formula 9 in which
R 3 represents a group that is a precursor of the
group R3, with R3 representing a group -CQO CH2) p-A,
in which Arepresents: 23 ~ NL -~N "' \J -EJ ~/ -~v
ON and p representing O, 1262’ 3 or 4, and R7 being
as defined above, can be prépared using the nethod

described in rep ratio 1 above. on
T#@%mrpaaﬁag uitheo FARRRIGH RS FE5m Blanred as
gfo‘éﬂﬂé&f‘t abéva pr@l%gcg@lry oby L maacmcmbrgsgfw tHe tRaarloonyl
representing a group can be prepare reactio
ofoI@ta.qmwowl‘ot%cx%@u%ifp)@ragﬁﬁ‘é éPCHoﬁﬁplF%Qﬁi gtﬁub‘lﬁ"
c%o&lﬁeitnonem sél-!l:-t $ 1 e Ur sor of B, by neans of
Tetis na

e am |on reactlon in the presence of a
redu0|ng agent such as NaldBhie@&c)3 3, NaBH3CN in a
solvent such as 1, 2- dlchloroethane d|chloronethane
or THE gt 15 tenperatures rangi ng fron%

(Synt h. &, 28 (10) 1897-1 05
Chem 218 225 gN
61,R, -3 62H

i compound of formula (1) with Ry =-(CH,),-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 used. After reduction, a compound of
formula (I) is then obtained by deprotection of the

group A and optional functionalization of the group A.

The compounds of formula. (VIII) can be prepared

according to scheme 4 below:




"Tetrahedron Lett., 1990, 31, 5595-5598), according to

10

15

20

the schene below |IP GP C, >2NaHB(QAC)gt 20 9 24 The
ket ones B' used are conmercial or can be synthesized
according to the nethod described in J. Og. Chem,
1989, 54, 1249-1256. 5 The cggpounds of formula (I) of
the invention can be prepar

scheme 1 below. Schenme 1 "Y_N 1) Coupling agent | N
Ne R R H-NR3 2) Rﬁ&ﬁﬁull\km (1) (111)
According to schene 1, the conmpounds of the invention
10 are obtai ned by coupllng the am nothi azol e

derivati
as define

(111)

according to general

of formula (11) in which
bove, wtAuRdRd 8Rftne deri

W R 3_represents a ®

e

OEiP;§§%|a

rsor drou A

or up R3 as de%ined above., an is as de
above. According To Cﬁgm% 1, the anino%giazole
deri vati vamof ﬁk\ P
(CHy), ' ,
(v}
-Gp @J\'j\ LO. -E | j\ j\\} i’\).]_
P o
{vii)

According to scheme 4, the aminothiazole derivative of
férmula (II) as defined above 1is couplgd to an amine
derivative of formula (IV) in which Gp represents a
protective group, for example a benzyl or Boc group,
and a is as defined above, to 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) is then deprotected,
accordiﬁg t§ the methods known to those skilled in the
art, to give the compound of formula (VI), which is
reacted with the compound of formula (VII) in which 2
represents a leaving group or a group derived from the
activation df a carboxylic acid function and X
represents a leaving group, to give the compound of
formula (VIII) in which R;, Rz, ¥, X and a are ;s

defined above.




formula (I1) is placed in the presence of a coupling
agent for a period of 2 to 16 hours, and then with the
am ne derivative of formula (I11) for a period of 0.5
20 to 4 hours. The coupling agent can be chosen from
those that are known to those %killed in the art, for
- exanpl e phosgene, di-(N—succi@inidyl)carbonate or 25
1,1' -carbonyl diim dazol e, according tqg the. net
des@ﬁqﬁﬁqu¥VQ%%wcF%Ee&OEPSPnﬂéadﬁﬁtgoFBFlErggﬁﬁén can be
Synidietiated Lac%mp&iq?eté@,sé&@m %elow 1006; vol ure
4, “p. 2304; volune 6, p. 4107. 25 The reaction can
be carried out in various s@ohemes> for exanple
di chl or onet hane, dinethyl formam de or toluene, in the
presence of a base such as triethylam ne or K2CO3, at

a tenpeN@pyre ranging from o 100C. -The NH
comgﬁds}(cr@g ' i fo&]wz)(.lv)—i—ﬁ-vm ch >(CH2).
P n

R3 reprHBents a grqup - CQ “A (or -CQ(CH2) p-7
in which A and p e as definef aboye and A X
represenig a 10 pr rdeX gr f A can also b®
pr epar ed accordiﬁb to “Bchenme bel GldeSchene 2 NIN  (©Ha2
H2) . HpJa O Y AH R ) ax X)
Y
| j\ 1) Coupling agent
R N~ "NH, : - (Vi
1
2
R, ) (X)

{n _

5 According to scheme 5, the compound of formula (VII) in
which X is as defined above and Z represents a leaving
group or a group derived from the activation of a
éarboxylic acid function can be coupled to the compouhd
of foimula (IV) by acylation or peptide-type coupling

10 in the presence of a base such as K;COs, triethylamine
or caesium carbonate or of a coupling reactant such as
BOP, TBTU or CDI, in a solvent such as, for example,
THF, acetonitrile or DMF, at temperatures ranging from
0°C to 150°C. The compound (IX) is thus obtained. The

15 compound (X), obtained by deprotection of the compound
(IX), is then coupled with an aminothiazecle compound of
formula (II) under conditions identical to those of

scheme 1.

20 In the general synthesis schemes, the starting

compounds and the reactants, when the method ‘for
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10

15

20

25

30

\ H-- R A0 Rz R2 Pal) (M1) conmpound of formula
(Y) with R CO(CH2) p- A According to schene 2, the

am not hi azol e derivative of 15 formula (VIII1) in
which Rl, R2, Y. a and p are as defined above and X
represents a | eaving group i% reacted with a group
A'Hthat is a precursor of t 3 group A or a group AH
as defined above, to give the conggand of formula

(RUSPATIOIo U T8r Pk (RFSFAIDSEs whAER RECTmercially
I efL98M1% A8’ QR -dS3d GG P1A) thel e tACdUId) | 6r else

carried out 1n a solvent such as tetrahédrofuran or
digeet I forepared 2ocohding etenvetbedsatbaseaggcRegsribed

triethyl am ne.or K2 t.e r 8s; ngi t.
SRR G e T 0T b 5] o0 e £

to 24 hours. The conpounds of the invention of fornula

(1) in which R3 represents a,group -( ) p-A can_be

prigysar e¥arRleRe it kﬁ@\;m:#q'farﬁ%?c,“&?%m%e REFRDIAT R ©F
f‘Haﬁﬁd%A&%J)i s gdgbiasdcaboyerndi £Ret | ¥ nR¥ntaduct | dhese
of the car ?

ony unction wth a reducing agent such =
ascRgbuNdsor akeAlngt  Admokdngg ansd soseRd Y3 bblesErate the

S%ﬂ%@%n \(iggghtgg%. The numbers of the compounds

exemplified refer to those given in Table II, which

illustrates the chemical structures and the physical

properties of some compounds according to the
~invention.

In the preparations and examples that follow:

- CyHex = a cyclohexyl group;

- AT = ambient temperature;

- DCM = dichloromethane

- DSC = di-(N-succinimidyl)carbonate

- DIPEA = diiscpropylethylamine

- THF = tetrahydrofuran

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

phosphonium hexafluorophosphate
- Mp = melting point |

~ CDI = 1,1f~-carbonyldiimidazole
- DMF = dimethylformamide

- DCE = dichloroethane

- TFA = trifluoroacetic acid
- Red-2l® = sodium bis(2-methoxyethoxy)aluminium hydride

- TBME = tert-butyl methyl ether _
- TBTU = 2—(1H~benzotriazol—l—yl)—1,1,3,3—tetramethyl-

uronium tetrafluoroborate



N'-" pH NH~~Iff R HA{~ 0- Ri v 1 (X
conpound of fornula (1) with f; s-(CH2),

Al ternatively, the conpounds of formula (I) can be
prepared fromthe conpound of fornula (XI1) in which
the group Ais protected prior_to the reducing 10
reaction, in particular when tﬁ group A contains
functlons that are %nconpatlble with the

of

forggkﬂuig) [$)then obtained by deprotectlon of t he
gr oup A and Upllona| functionalization of the group A
15- ¢hmpoun¢aunﬂsformﬁbanWEé)(VhlWylchn be prepared

acc he 4 bel ow, .27 e N t)

Coubl RafabERbE ey (RpeBatytaéls FRICEBE 200 e |
R Ei(faﬂd|hth¥éﬂé(|ﬁ% the 2-p051t10n and 5-position,
respectively, with respect toc the phenyl.

Preparation 1.1
4—(2-Methoxy—5—propoxyphenyl)—1,3-thiazol-2—amine

A) 1- (2-Hydroxy-5~-propoxyphenyl)ethanone

10 g of 2,5-dihydroxyacetophenone suspended in 100 ml
of acetone are placed in a 500 ml round-bottomed flask,

and 9.14 g of anhydrous K,CO; are added, followed by
12.4 g of propyl iodide. The reaction medium is

refluxed for 30 hours. After a return to ambient

temperature, the medium is filtered through Celite® and
then concentrated. The brown oil obtained is taken up

in EtOAc, filtered, and washed with water, with a 2ZM
HC1l solution and then with a saturated NaCl solution.

The organic phase is evaporated off to give a black
paste. The paste is taken wup in chloroform and
filtered. The medium is concentrated to give 11.4 g of-
a black solid. The latter 1is taken up in absolute
ethanol. '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 in
ethanol, cooled 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- (2-Methoxy-5-propoxyphenyl) ethanone

49.8 g of KyCO3 followed by 22.4 ml of methyl iodide are




Yg(H. - @RV NHR \ HH HRRx : M 0] +4p-x
(Vi) (Vi) According to schene 4, ‘the am not hi azol e
derivative of fornmula (11) as defined above is
coupled to an amine 5 derivative of formula (I1V) in

- which G represents a protecti§§ group, for exanple a
benzyl or Boc group, and a is~as defined above, to

gi ve jthe compound of . formula (V). 10, The reaction is
Oar PRBFEG ThoRrLEHECR RS Candl 175nEne agoLRacgEave *in 350
desqli bed mpoyverher regkedenl medierconporedtell ffermidAa hours

(V) is then deprotected, according to the nethods
kno@h t&°thos@TdRm | &d Gatume tes apRiento Gep@erpéure, the

co ad ot .f @k V WCh eac, L b s ‘
A Y e
Feavaabedr ouikior aa ¥ o ldesoedi dm onThiee aqueedwat pygase is

O BEBSPAN Sl VAR M Yot BOLER N Aic prases
(VIhEy waswedchiBh, aRilhteX sttt afyvimskidiefssbgtion, and
above. 28 Alternatively, the conpounds of faornula
(VI Frgncaipghed with water, twice, and with a saturated

NaCl solution., The organic phase is dried over MgSOy,
10 and then evaporated to give 35.55 g of a brown oil. The

oil 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-methoxy-5-propoxyphenyl)ethanone

15 '

4.8 ml of bromine are added dropwise to 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
20 obtained is taken up in dichloromethane, washed 3 times
in water, then dried over MgS0; and evaporated to give
24.5 g of a brown oil.
D) 4- (2-Methoxy-5-propoxyphenyl) -1, 3-thiazol-2-amine

25 24.5 g of thiourea are added to a soiution of 42 g of
the bromoketone prepared in the previous step, in
200 ml of ethanol. 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
30 collected is rinsed with a small amount of <cold

ethancl, and then with ether. 25 g of hydrcbromide are

recovered.




prepared according to scheme 5 bel ow. Schene 5 NJ" NG
- @ NH'CH).-, C>CHOS C>CH2)0 NH NN X ,, X~/

(1V) dX (CH2)p H2)p M) (IX) (X) Y t) Coupling
agent NN-12 (MIl) R 2) (X) RZ (11) 5 According
to schene 5, the conpound of fgrnula (M1) in which X
is as defined above and Z repr dents a Ieaving gr oup

or a group derived fromthe actjvation of
car BbRy| 9146 d ¥sundusRended belRoudl cdater(fikchloromethane

COMRQYRd 07y 0 raﬁ‘%@t\ﬂm 8y tfl@y balkleOn Ora PRI 1 CCB}y P&dding

coupl'ing 10 s presence o base such as
t ri ephhiuamnerom deaesThen equbonat pheseofisa &ﬁmﬂ;ﬂ¢‘¢@d twice

RGO U BhecBEES. TR Oc Sindd AR ol o

EeﬁﬂeﬁéﬁubﬂéﬂYﬂgnﬁm)éﬂdﬂ&héﬁ3beaé5Q§teaheTh@ﬂnnmdobtalned
(I'X), is_ thus obtained. The 15 conpound (X), obtained

by aéprcar@@ﬁtmr@pm% Ponpblihga gel, to 'give 12 g of the
expected product in the form of a powder.

Mp = 76°C

10 Preparation 1.2
4~ (5-Butyl-2-methoxyphenyl)-1,3~thiazol-2-amine

A) 4-Butylphenyl acetate

A solution of 10 g of 4-n-butylphenol, 10 ml of Ac0 and

15 8 ml of pyridine is stirred at reflux in 10 ml of
dichloromethane. After 2 hours, theé medium is cooled to
ambient temperature, diluted in dichloromethane, washed
with water, washed with a 1M HCl solution, washed in a
saturated CuS0Os sclution, washed with water, and dried

20 over MgSO,. After evaporation, 10.8 g of the expected
compound are recovered in the form of an cil.

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

3.22 g of AlCl; are added, in several portions, to 5 g
25 of the o0il obtained in the previous step, in a 100 ml
round-bottomed flask. The medium is heated at 130°C for
1 hour. After a return to ambient temperature, a
solution of ice-cold water acidified with 35% HCl is
run into the reaction crude. The medium is placed in an
30 ultrasound bath. EtOAc is added so as to obtain
solubilization of the medium after 15 minutes. The
agqueous phase is extracted 3 times in EtOAc, and the

organic phases are washed with water and then with a




(I'X), is then coupled wth an am not hi azol e conpound

of formula (Il) under conditions identical to those

of schenme 1. 20 In the general synthesis schenes, the
starting conpounds and the reactants, when the nethod

for 29 preparing themis not3§escribed, are

commercially available or aré“described in the
literature, or e|lse .can be p ared,according_t

e Acs HaEl dRIaT- | REFBFn BV iTh, o3P Mgsg: and
t 0 RQRE a%Kidr, ed .isn of B & tyeldolh@ igxaRy exddvaired.

foll ow descri be the ‘preparati on of conpounds in

‘ac €9r dardcd SmiBut i@ -mekdeeiyehend & ha@®ifounds are

not limting and nmerely illustrate the present

i nvention. The nunbers of the conpounds 10 exenplified

5 efierd 4t og t BES&,QOyeficl hoiwall &y 1Q. 6B chl idfl usethirlesiodide

the chem cal structures  and ng physi.cal,  pr.opert. :
of &M HotPdd F0¢8dPRg G thd SEngdi (G qetfgned in
theHRr epacat baos sub exampl es thmt Jol buw. Théyhediam is
a cyclohexyl group; - AT = ambient tenperature; - Dgg. N
= biecitiesk oabt & - opeEnEght- (\BERRE A nFEyPIRartFonafte+ s
204 gpgéyﬁed"§88r9ﬁ¥iﬁhyyhgp]EflteI@E:%hrough Celite®,
t etrahydrofaran o
10 diluted in ether and washed with a 2M HCl solution. The
agueous phase is extracted twice in ether. The combined
organic phases are washed with a dilute sodium
hydroxide solution and then washed with water, twice,
and with a saturated NaCl solution. The organic phase
is dried over MgSO; and then evaporated, to give 1.27 g
of a brown o0il. The oil is purified by chromatography,
to give 0.66 g of the expected compound.

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

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

hydrobromide is thus- recovered.




- BOP = benzotriazol -1-yl oxytris(di methyl am no) -
phosphoni um hexaf | uor ophosphate - Mp = nelting point
25 - CDI = 1,1 -carbonyl diimnmdazole - DWF =

di met hyl f ormam de - DCE = dichl oroethane - TFA =
trifluoroacetic acid - Red-al (r) = sodium
bis(2-nethoxyethoxy)aluniniun1ﬁ§dride 30 - TBME =

tert-butyl nethyl ether - TBTU = _

2- (FhRebersLdtid aAd - 1syspended 3 Bot et r avdtayy dighbprempthane
t et 0 t epar at.Lon .of. ard i .
! BELOLONEE PKDShioBssk 38 MLNNAVE Gy qaing
i n wbddom Yydapneisint sSThéd dguepasaphass sl extrnadmd twice

5 Rl . in the 2- iti d, 5- it
essBot YEryOrameRnEEE pactit o ST HRthy T SR ar BIRSRS aTe
§. ldrd=62 oMairh Mgsch- BhapexeRhedporkted, hitRz @ivd 20103k g of

10 A) 1-(2-Hydroxy-5-propoxyphenyl)ethanone 10 g_of
2, 5adi br?glPu@%ya@éﬂ-opﬁbﬂ‘éne‘:‘}%Eéﬂ\iéaeFn 3bowhy. ofhe mother

SceAgigoRt® PhACel SOl B babherR s, o o
15 #2tdrgdathpoopypethededaixthvere ced | anrgbdromtios the base
refkgxeadcﬁloévé% %%urgddfj’-_\%tgersgdi%urhry ot ei.en&'he agueous
" 10 phase is extracted twice in dichloromethane. The
combined organic phases are dried over MgSOs and then
evaporated. The o0il obtained is chromatographed on
silica gel, to give 0.18 g of the expected compound.
Mp = 48°C. |
15
Preparation 1.22

4—(5-Pentafluroethyl—2—methoxyphenyl)—1,3?thiazol—2—

amine
A 1-Methoxy-4-pentafluoroethylbenzene
20
8.3 g of potassium pentafluoropropionate 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. 20 ml of DMF and 110 ml of
25 toluene are added. The medium is heated to 140°C under
nitrogen; B0 ml of toluene are distilled. The medium is
then cooled tc AT and then deoxygenated with nitrogen
bubbling. 6 g of iodoanisole are then added and the
medium is heated at 155°C for 20 h. After a return to
30 AT, the medium is diluted in 200 ml of a water/ethyl
ether mixture. The medium is then filtered through
Celite®. The organic phase is washed 3 times with water,

dried over MgSO; and then evaporated, to give 4.3 g of a




tenperature, the nediumis filtered through Celite(r)

.and then concentrated. The brown oil obtained is

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

with a 2M 20 HCL solution and then with a saturated

NaCl solution. The organic phase is evaporated off to
give a black paste. The paste is taken. up in .
chkproforn1and filtered. The nmediumis concentrated
toBFiA¥® PE2 g of a black solid. The latter is taken
upg)n ahsqloute +2%x§-agRint aHlectdlathydphenyll) @i nionea
freezer for 10 mnutes, and a solid precipitates and

is collected by filtration. The filtrate is .
conogniiated, phakendiny 9l 24 NABGkneCoteehdded, at -70°C,

freezer, an tered again. This operation is

5 epeat ed 4 dohmsidm giofe 8335 g of o0 t hemexpedyed-penta-

corpound i e formof,_a paowder. B

1- Pﬁﬁ?ﬁﬁgyagpﬁﬁﬁﬁﬁky6ﬁen§ﬁ)epﬁanSEe 2§h§déogf kb3 The
f ole@vesh bys 22t fr Abd Ob t metiylc | fsh de0 amen3kndaddesh tat 0°C
a solution of 35 g of the solid abqve in 35 M of lorid
DVEOXTHE riaebiet i 6A - Fedilurhf s2 helt @ dion Hoyfinc gfhloride
6o§n ALLRL .a% ugﬂe 0 ér%.gt AIPer akykeingheat 0°C for
medi Fil throug

umis ere r lite(r), diluted in ether -

10and 0O5mims hed . 33t hmh 20f HGlcesty Lt iainloriige agrsougdgradse The

' t ted ' [ t her.. The.combi, '
onBest 4 ARG S S an QA B! DRy aee dia 332 T

sobut i pa11aadunt hBanvashedlvirbhpiat et iphengdphasghineh in
a saturated Nad solution. The organic phase is drjed .
ovér miySeR 1 anhydrous THE are introduced. The medium 1s

stirred at G°C for 2 h 30 min and then at AT for 72

15 hours. The medium is run into a 2.5M HCl solution and

20

25

30

then extracted in ether. The organic phase is washed
with NaHCOs; at 5% in water, with water, and then with a

saturated NaCl solution. After drying over MgSO, and

evaporation, the crude is purified by flash
chromatography on silica, to give 2.25 g of a white
solid.

Mp = 47°C.

C) 4—(Z—Methoxy—5-pentafluorophenyl}thiazol-Z—ylamine

0.5 ml of bromine in solution in 8 ml of methanol is
added to a solution of 2.25 g of the product obtained
in the previous step, in 10 ml of methanol. The medium
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 MgSO,. 2.63 g of the
brominated product are obtained after evaporation. This
compound is dissolved in 15 ml of methanol in the

presence of 1.25 g of thiourea, and the medium 1is



10 and then evaporated to give 35.55 g of a.brown oi
The oil is distilled under reduced pressure at 115C
to give 32.8 g of the expected conmpound in the form
of an oil. O

2- Brono- | - (2- met hoxy- 5- pr opoxyhenyl ) et hanone 15 4.8
m of brom ne are added dropMAse to a solution of

16. 4 of the oi | a in,the p, ; h
100Ee A Hang! thT %l‘?tﬁrﬁi PL¢ ﬁ'ga 7 ddﬂng e

m G5 ttoa'XQ‘ enind egpeLat uh&sambltllwteei/ap@r atteéed with

The oil 20 obtained is taken up. i n d|chlorongﬁag8e in

vwastidy B tiebberin wiher, 38d%dri etf ovef

eva orat fud b%ﬁ@“éﬂietﬁﬁn to the base
é%%ﬁiﬁ% §ﬁ¥§%§@p%§§% eny? u1e3 t hi azol - 2- am ne

524 s g a@hitdvierur eg azéd amiglecsadd un sbydepsadss 4Dbg &rqueous

the bronoket one prepar in the previ 00 Th
i RAAR a8l | M A m N0t | B eq SHorTpERnethanél? The

mn@gﬁﬁlng@eoggghgwl dden @kéc@dnadzbverngéﬂaténd then

for 12 hours, and then filtered, The lid t 30

col ¢eaperkteds | heedivet h- 63 s#ePt %rﬁﬁi OB S ’r‘g

et hanol ,; apnd.then with ether. 25 g of hydrobromde are

recover e §5 The solid is suspended in a
1@ater/dichloronethane m xture and a return to the

base i s achleved y addi ng sodi um hydroxi de. The

aq a xtracted twice '
4-(5—Cyclohexyl—2-methoxyphenyl)-1,3—th1azol-2—amlne
) 7.84 g of KpCO; followed by 3.53 ml of methyl

S a

jodide are added to a solution of 5 g of 4-cyclohexyl-
15 phenol in 60 ml of DMF. The medium is heated at 60°C
overnight. After a return to ambient temperature( the
medium is filtered through celite®, and then diluted in
ether and hydrolysed with water. The agqueous phase 1s

acidified and then extracted in 3 times 50 ml of ether.

20 The combined organic phases are washed with a dilute

sodium hydroxide solution, and then washed with»water,
twice, and with a saturated NaCl solution. The organic
phase is dried over MgS0s and then evaporated, to give

4.31 g of the expected compound in the form of a solid.

25 Mp = 67°C.

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

A suspension of 5.6 g of AlCl; in 40 ml of
dlchloromethane is cooled to -10°C. 3 ml of AcCl and

30 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 out, the combined organic phases



i n di chl oronet hane. The conbi ned organi c phases are 5

dried over MgSO4 and then evaporated. The oil obtained
i s chromat ographed on silica gel, to give 12 g of the

expected product in the formof a powder. M = 76C 10

Preparation 1.2

4- (5-Butyl - 2- met hoxyphenyl ) -1, % t hi azol -2-am ne A)

4- Butyl phenyl acetate A solution of 10 g of -
4- n2KGt FFpREnBF ET 1HIRP: oénf,i\c%erén%vaa%r%t?ﬁ, ofo give 4.34 g

PYrbei PRei sxpbite@dpabdagetl ux in 10 n of
di chl oronet hane. After 2 hours, the nediumis cool e g_z_

to Canbi ént StErpéphenya-2dmeahedyPheayehrér SRERRERE:
hgg with water, washed with a 1M HCl1 sol uti on,
wasf Fn a saturated CuSH sol ution, washed mﬁth

Bater, and dried 20 over MJSO4. After evaporati on,

10. 8 f th d
1§ 6"’ (i BPRLS aa R o BRBERNET el Bl son

3.22£040F e|%¥3éﬂé ﬁﬂéagctlsteﬁer@rdmyausnnxegcnfhgﬁS ml
25 of the Gil obtained in the previous step, in a

" ofoumbtismained Thesk mehamhediam |5t Hereed At ﬁﬂ?lent
for ?%nggguréftfg §8tuﬁfn£9 grbi gk tﬁﬂgﬁra$@é§me§ very

solu I Ce- co wat er aC| f ed wt 5 HCL is
1ounvL§b0u§heSrmacbﬁomeﬂhamal'Hneruﬂﬁeﬁnlﬁp#iQﬂﬁdibm 3.23 ¢

30 ult d bath. FtOAc, i {
201 861 FP3 REFBR - off HendisfCuint a1 FET LI8o fdted MWD  After

aqugoyatpRAS® d SafXidREt €8mBebbfiBse] NaFtldA0id afte¢heitates.

The solid is collected, and then rinsed with a small
amount of cold methanol. The solid is suspended in a

15 water/dichloromethane mixture and a return to the base
is achieved by adding sodium hydroxide. The agqueous
phase is extracted twice in dichloromethane. The
combined organic phases are dried over MgSO, and then
evaporated, to give 3.33 g of the expected compound in

20 the form of a solid.
Mp = 113°C.

Pfeparation 1.4
- (2-Methoxy-5-propylphenyl) -1, 3-thiazol-2-amine

25 .A) 1- (2-Methoxy-5-propylphenyl) ethanone

A suspension of 10.6 g of AlCly in 150 ml of
dichloromethane is cooled to -10°C. 5.7 ml of AcCl and
6 g of 4-propylaniscle are added. The medium is stirred
30 at -10°C for 30 min, and then poured into a beaker
containing ice mixed ﬁiﬁh 35% HCl. After separation by
settling out, the agqueous phase is extracted 3 times in

dichloromethane, and the combined organic phases are




organi ¢ phases are washed with water and then with a

. 33 saturated NaCl solution. After drying over MgSO4
and evaporation, 4.5 g of a yellow oil are recovered.
C 1-(5-Butyl-2-nethoxyphenyl)ethanone 5 .1.44 g of
K2CO3 fol |l owed by 0.648 n1'of'5§thyl i odi de are added
to a solution of 1 g of the oiF obtained in the
preV|ogs st ep, DME. The nmedium.i s

eated .
at BBE Sgeﬂﬁﬂﬁﬂwaﬁ$¥eﬁn§|Wﬁ§ﬂrﬁt§a§H5?§ﬁ9 YVad*¥%Sut son,

t engek aHU et d i | iouah @lvd ep,86 g of
10 dil uted Fﬁ ggﬁgﬁ §ﬁ§1§§§ﬁe§%%§?}if€§Q HClQ?blutlon 9°

Thea bqesnugléhéqeang extracted twice in ether. The
ned [ a e _wash ' i
codblm By aroRPas 28  nErBAxgnd-PRoRYebAad et Hufips,
6w ce, and with a saturated NaC solution. The
or gani as is dried, over SO and .t he
eva flét : 31%9&1111827 gluB?dN%er o Bl SFnmeghaned aze
purpdied, bYdEBfJQErEEaOgr%Bhya 319tUer0- &F 9 Pfgd ke of the
expected conpound b

4- (SOmDOYRd 2-afi3icietbhény | hhe | preniers - 2tepi ndn 280 ml of

0. 1906 T 80ENGd 5 80020 1038, 301 Ul op OF o0 6 G, anc

~ the produc he " previ ous s ep;
1 oret tizaewo| . evéﬁmmmﬁddun1TBestmiledoﬁtﬁ1ﬂéﬁn1ﬁmtesakamd up in

the : eva orated and taken up.i,n di ¢chl oronet hang. .The ,
Heled %ﬂ&%@%@emgﬁeaeé 3 haBeqi AR WALET At thdh dried

dr | §¢ PGSBS MISQa b il &l 0ft d b vexpectas Pragiait s of a

recovered after evaporatlon Thi's conmpound 1s

di setl@d ¢hl6 m of
C) 4- (2-Methoxy~5- propylphenyl)~l 3-thiazol-2-amine

15
4.94 g of thiourea are added to a solution of 8 g of
the compound obtained in the previous step, in 60 ml of
ethanol. The medium is refluxed for 1 h 30 min. The
medium is then placed in a refrigerator for 12 h and

20 then filtered. The solid thus collected is rinsed with
a small amount of cold ethanol and then with ether. The
procedure is repeated a second time. The solid is
suspended in a water/dichloromethane mixture and a
return to the base is achieved by adding sodium

25 hydroxide. The aqueous phase is extracted twice with
dichloromethane. The combined organic phases are dried
over MgSO@ and then evaporated, to give 4.82 g of a
brown o0il that crystallizes slowly (67%).

30 The mother liguors 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 in dichloromethane. The




ethanol in the presence of 0.46 g of thiourea and the
mediumis refluxed for 2 hours 30 mnutes. A solid
precipitates during the return to anbi ent tenperature.
30 The solid thus collected is rinsed wth a snal
amount, of cold ethanol and tggn with ether. 0.6 g of
the hydrobromde is thus recovéred. 34 The solid is

suspended in a water/dichloromethane mxture and a

r et GPRPEBEEhOIsASE G Phaeeyedehyidd ngvesodios and then
hydg oxi e ousg; phaggy i tragt et th&€ogtdiphed on
dic%?%$g§%¥%§heéﬁ#ﬁe %%Ebiﬁggég?ggniggphases aregSQ'p ©
dri setl byer géhSCdo agtivehBBOemgpofathked, expegied predqugt.

‘of ,a yellow oil| 't crystallizes slowy. The nother
quﬁ%?igaFEOE@%LOrzgéd and then stirred in a

- Batep/Li ghtoromet hane mixture and a return to the base

i s achi eved by addi ng sodi um hydroxi de. The aqueous 10

phase is extracted tw ce in dichloronethane. The

conpined AAAds PRISCEBRE1ANT P PV fediSBbANd ! Neab1e 1

evapor at ed. e oil obtalned is chronatographed on

si |behogehre tprepared. 48cgrofing heo ekpecprdcedupeandbove.

Mp = 48C. 15 Preparation 1.22

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

am ne A 1-Met hoxy- 4- pent af | uor oet hyl benzene




20 8.3 g of potassiun1pentaf|uoropropionate and 9.8 g

of Cul are introduced, under an inert atnosphere,
into a 500 m three-necked flask equi pped with a _
Dean- Starck apparatus and a condenser. 90 m of DWW

.and 110 nl of 25 toluene are a%ed. The mediumi s
heated to 140C under nitrogen;¥80 m of toluene are

distilled. The nediumis then cooled to AT and then

deoxygenated with nitrogen ing. 6 g of

i odoani sol e are then added and the nmediumis heated

at 155C f 20 h. After a return to 30 AT, the nmedium
I's - _il 200 M of a water/ethyl “ether mxture.
The di uthily themfiftered through Celiteo. The
organi c phase i ghed 3 times with water, dried
over MgSO4 anlg ke’ evaporated, to give 4.3 g of a 35
brown oil. B™ I

of BuLi at 2.5Min hexane are added, at -70C__5 to a
sol uFFMpadﬁoﬂN& g ofR4- mef hoxy- 4Rpent a Sait Mp(°C)
fl uoroet hyl benzgne in 50 M of anhydroug THF. [The M
medi | | - -f-@u-—&#n A—aRg—thRerrat G
for |45 mit! 15.8 O a M sol Rion of |zi nc dhl i
in gther are thgn added. After stirringjat OC|for 10
10 nfimm, I3 g3 T [Of MeL Yl | Chil Of inBg ar € added. [Th#p=48°C
medijlumis then deoxygenatpd with nitrogen, and 332 ny
of palladium benzyl (chlorb)bis(triphenyllphosphine)l in
d 1.2a -OMe ’ " -nBu [ HBr' ﬁ§=186'c
1.3 -OMe _O . Mp = 113°C
1.4 -OMe -nPr - Mp = 84°C
15 T -OFt -Et | WMp=83C
1.6 -OMe -Et - Mp = 100°C
17 -OEt _O . Mp=110°C
1.8 -OMe —G - Mp = 110°C
1.9 -OEt -nBu - Mp = 65°C




5 m of anhydroUs‘THE are introduced. The nediumis
stirred at OC for
" The mediumis run into a 2. 5M HC1 sol uti on -and

hours.

then extracted in ether.
wth NaHCO3 at 5% i n water,
saturated Nad sol ution.

evapor at i on,
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1.16

~
CFa

Mp = 110°C

1.17

-OEt

Mp = 124°C

1.18

-OMe

-CH(nPr)2

MH" = 305.4
t=7.61

-OnPr

-nBu

Mp= 63°C -

1.20

-OMe

-nHex

Mp= 43°C

.21

-OEt

-nHex

Mp=75C

1.22

-OMe

CF4CF;

Mp = 125°C

1.23

CFyCF2

MH® = 338
t=7.88




phase is extracted tw ce in dichloronethane. The
conbi ned organi c phases are dried over MJSO4 and t hen
evaporated, to give 1.63 g of a yellowsolid. M =
125C 10 Preparation 1.3

4- (5- Cycl ohexyl - 2- et hoxypheny]%- 1, 3-thi azol - 2-am ne
A 7.84 g of K2CO3 followed by 3.53 ml of nethyl

i odi de are added to a luti,on, of 5 g of. 4-cycl ohexyl
15 phenol in 60 m of M&&%ﬁi‘ﬁé— heated at 60C

overnight. After a return to ambient tenperature, the

medira ahidd iET Ed T ﬁ'vm;w@_tﬁl 7)., andl Than i | ukpgdC)
in e]turlﬁgﬁrag?}ddr“ﬁ'ydr ol yéed ith water. The jpqueou$ phasg
is jacidified and then extlracted in 3 tines 50 M of

~ ethér. 20.ZBhe copbi rO8t or gani ¢ pknSes ar e| washeg vMp R 87°C
a dilute sodium hydroxidg solution, and then washed

with water twile and \Aifhwiied (¥a —
sol fiti on.12Phe origani-PEt phase iYOREWY over MySOL MpF 128°C

thenevaporated, to give 4.31 g of the expected
conpound in the formof a solid. - 25 Mp = 67C. B)

1- (5- Cycl ohexyl - 2- net hoxyphenyl ) et hanone A suspensi on
of 5.6 g-of A1C13 in 40 ml of dichloronethane is
cooled to -10C. 3 mM of Ac and 30 4 g of the
conpound of the previous step are added. The nediumis
stirred for 1 hour at -10C, and then poured into a
beaker containing ice mxed with 35% HCL. After




separation by settling out, the conbined organic
phases 37 are dried over NQSO4 and then evaporated
to give 4.54 g of the expected product. C

4- (5- Cycl ohexyl - 2- met hoxyphenyl) -1, 3-t hi azol - 2- ami ne
5 1.16 m of brom ne are added dropmnse to a
solution of 4.5 g of the produ%t of the previous

st ep -'Qrz .n1 of -thanol The e |un1|s stirred at

of

verfoﬁﬁuyasqgm§ 5 n1 of nethanolvare-added fdffdmed
by 3.23 g of thiourea. The nediumis refluxed for 2
hou@%mP¢@F@F o Fermuhat 6IAhbienvhiehperature, a solid

e s el oo UL aE! S LRy | 190H e

Sushedded in a 15 water /dlchloronethane m xture and a
return to. the base is achjeved by adding sodju .
ycRioxi4It | The dikRoul” phaSe: PsBbsirachod %R compsition,
di chd peee! ha J:hﬁl Eéwée@dt@feﬁ@ h&R@Bes are
driedg%ver My 04 and t hen evaporatedﬁ toﬁglve 3.33 ¢

of the expected conpound in 20 the formof a solid.

M 5 tion 1.4
4- (5= tlg)epagéylphenyl) 1, 3-thiazol -2-am ne 25 A)

lm:(Qﬁm&ﬁcynQeHbxylﬁﬁdmﬂﬁhqﬂgpﬁéNﬂﬂvﬁﬁ -fluorothiazel-2-yl-

. amine

3.4 g of Selectfluor® are added to a sclution of 2.5 g
of the compound dbtaiﬁed in preparation 1.3 described
15 above, in 30 ml of DMF, and the medium is stirred at AT
for 2 h. The medium is hydrolysed 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
20 with a saturated NaCl solution. After drying of the
organic phase over MgSO, and evaporation, the crude is

purified by flash chromatography.

600 mg of the expected product are obtained in the_form
25 of a white powder.
 Mp = 159°C

Preparation 1.27 .
4-(5-Propyl-2-methoxyphenyl)~-5-fluorothiazol-2~ylamine

30
The compound is prepared accordihg to preparation 1.26,
from the compound of preparation 1.4.

Mp = 107°C




A suspension of 10.6 g of A1C13 in 150 m of

di chl oronet hane is cooled to -10C. 5.7 m of AcC and
6 g of 4-propyl anisole are added. The nediumis
stirred 30 at -10C for 30 min, and then poured into a
beaker containing ice nixed i,t h 35% HC1. After
separation by settling out, tﬁe aqueous phase is
extracted 3 tines in d|chloronEthane and the
cofbEREAtElgaRad YSREses are 38 washed with water ‘and

Wi & @93@%UW%%%%ru%gca§0B@t%@0 dried over MySO4 and
then evaporated, to give 7.86 g of a brown oi

(q&Hn6.B5 Hrheoretical 5. 68)

Lphenyl ) et h 2,
i B 1B 6% e RPT QAo 10658 of 'mbthanol are  added,

5dropMAse to a solutlon of 7. 86 g of the conpound

$Etalneg in the re éi Pg) 358g$"k2aﬂat§§§?ﬁ9°£r°Pyl‘

eVﬁHQh?ﬁ?thgQ%lQQLyQ@Lﬂ"nqd(BL&d&@h%ﬂ1%p4h®lpropyl)
di chl of onet hane, washed 3 tinmes in water and then

dr pégeregén-— wg3¢ﬂuana evaporated, to give 11.25 g

(qF§Hb8PH§L g%?%%% p%en “g% (g)thlazgl 5 am ne 15

104. 84 g(ﬂ—dMﬁ(nmga-asenaddedhto=a3s®hurpbnlmﬁ 8-ylptopyl):

t he conpound obtained in the previous step, in 60, n
of @ BtRanol. The mediumis refluxed for 1 h 30 nin.

The /i\‘jt

L\/N\,f\wzﬁz:f

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

thiazol-2-yl1]~N’-[4-(3-morpholin-4-ylpropyl)piperazin-

15 1-yljurea

20

25

0.18 g of DSC is added to a solution of 0.1 g of 4-(2-
(methoxy-5-propylphenyl) -1, 3-thiazol-2-amine, obtained
in preparation 1.4 above, in 2 ml of DMF, and the
medium is stirred at AT for -12 hours. 0.05 g of
1- (morpholin-4-ylpropyl)piperazine is added and the
medium is stirred at AT for 3 hours. The medium is
hydrolysed with a saturated NaHCOs; sclution land then
extracted in DCM. The organic phase is washed with
water and then with a saturated NaCl solution, and then
concentrated. After drying over MgS0O,, 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 HCl in ether, and the suspension



mediumis then placed in a refrigerator for 12 h and
20 then filtered. The solid thus collected is rinsed
with a small anobunt of cold ethanol and then with
ether. The procedure is repeated a second tine. The
solid is suspended in a mater/giChIoronethane.
mxture and a return to the biSe i s achi eved by

addi ng sodi um 25 hydroxi de. The aqueQus phase i ted
oxt £8ct BaeR W BRI e CRP ol hang ! T THE EEnthifedexpecte
or gan| ri,ed I M@%Q% & ALilrn '
- eva%%h P@%@sgé gﬁgé%ngbcgogﬁsa bro&ﬁﬂg¥%h?ﬂat
cryHpakH 228scslowy (67% . 30 The nother liquors are
evaporated and then stirred in a
wat er / di chl oronmet hane m xture and a return to the base

i5s gxame1ad Dy bPGuiadNe B8Y ON-@e- (ZThmeahuegtS-propyl-
pha§§E¥§L§YTTac?g§h?mﬁce i n di chl oronet hane., The 39  din-
conbheayloihdnize lpRaydd - & [drilée (Grat vy edd noky Hhrdit din
evapo e i | [ 1S.GRrQt ogr aphed on
si|?c§§Z§gPY§g é?ﬁélggéqﬁg%gf1tﬁ2hexpected pr oduct .

Yi ebdmpbahal of GeeTalp for@ulCaTHd )cdmpoiridd of fornul a

1) d i bed in Table | . bel d o
gccéi diezflg'lf%&ﬁ‘ile%% g'_(:e arl 6z e éér'ﬁaopé -?-g%{[g-l(B-ﬁEHlamlno
18~ pytkblidin-1-yl)ethyl]}; a = 3
@

2.1 Preparation of N-[4=-{2-methoxy-5-propylphenyl) -
thia201~2—yl]-N’—[4—(2—chloroacetyl)f[1,4]diazepan—l-

yl]lurea

15
4 -g of DSC are added to a solutien-ef-3.87 g of 4-(2-
(methoxy-5-propylphenyl) -1, 3-thiazol-2-amine, obtained
in preparation 1.4 above, in 60 ml of DCM, and the
medium is stirred at AT for 12 hours. 5.7 g of
20 2-chloro-1-[1,4]diazepan-l-ylethanone and 3.26 ml of
triethylamine are added. The medium is 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
25 then concentrated. After drying over MgSO4, the solution
is concentrated, to give 5.9 g of the expected
‘cbmpouhd.

MH+ = 452 at t = 8.53 min



'Pfeparation No. R, R2 Salt Mp(Q) M 1.1 -Owe -OPr -
M= 76C 1.2 -Ove -nBu - M= 48C 1.2a -Owve -nBu HBr

Mp= 186C 1.3 -OMe - Np = 113C 1.4 -OMe -nPr - Mp =
84C 1.5 -OEt -Et - Mp=83C 1.6 -OWe -Et - M = 100C
1.7 -OEt - p= 110C 1.8 -Ove /-] - M =110C 1.9 - CEt

R2 Sal t ME (O M 1.10
- OVB-eE3 FPrgparption 1 aff Yypd- (ermephoxyparprepybphenyl) -
'C“%hiygo}-ybzl Zﬁc—£%~%§—ﬂgﬂg5et @Hpin

-nBu - Mp = 65C . 41 Table | {Eontinued) ---- -

---- - Preparation No. R

r§%@id¥nlﬁ~yl)-
= - = = : —Cr— CF3
Macet¥l0-Cl, 2] d7az€banhB-y1iprea24Compohdd- Gk 32)
2 _HA vH 3

'C}%Qﬁ£gund of genggaﬂ formula (I) in which:
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Ry = 2-OCHz; Rz = 5-(CHz)2CH3; Rz = 4-[2-(3-acetylamino-
pyrrolidin-l-yl)acetyl; a = 3

0.62 g of 3-acetamidopyrrolidine followed by 0.612 g of
K2CO3 are added to a solution of 2 g of
4~ (2-chloroacetyl)-{1,4)diazepane-1-carboxylic acid
[4- (2-methoxy-5-propylphenyl)thiazol~2-yl]amide
prepared‘ in step v2.1, 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 solution. After drying
over MgS04, the solution 1is concentrated and then
purified by flash chromatography, to give 0.95 g of the
expected product.

EA: %C = 56.94 $H = 6.89 &N = 14.52 (2H20)

MH+ = 543 at t = 5.85 min.

2.3. Preparation of N—[4—(2-methoxy—5-pr6pylphenyl)-

thiazol-2-y1)~N’~-[4-[2- (3-ethylaminopyrrolidin-1-yl)-

‘ethyl]~[1,4]diazepan-1-yl]urea

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

diazepane-l-carboxylic = acid [4*(2—methoxy-5-propyl-
phenyl)thiazol-2-yllamide 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
IM sodium hydroxidé, with water, and then with a

saturated NaCl solution. After drying ovef‘MgSOu the
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t =7.61 1.19 -OnPr -nBu - M- 63C 1.20 -OWe -nHex -
--T p7 43C 1.21 -CEt -nHex - M= 75C 1.22 -Ow
CF8CF2 - Mp= 125C 1.23 -Oet CF3CF2 - MH = 3381t =
7.88 42 Table I (continued) Preparation No. R Rz
Salt Mp(C) M 1.24 -CEt -nPr = 87C 1.25 -Okrt
cycl opentyl - M = 128C 43 Pﬁgparat|on of

am not hi.azol e derivatives of fornula (IIL Canoungs b
of OF@RRUFa PhEge| nimhicancentrahessednd atheRor PHELAEBH BY.
( pff&éﬁatdh%%n a?l}f{, 5cd- Zave R, 80d F2ofr @HeN éfgected

2-position an t'i’on, respectlvely wi th respect
t optbduphenyl . Preparat|on 1.26 10

4-(5-Cyc ex 9x henyl ) -5-fl uor ot hi azol - 2-yl -
an&ﬁ% 3.595 ) §erg§tP u%g?C) are added to a sol ution
of 2.5 g of the conpound obtained in preparation 1.3

descri bed
Example 3: (Compound No. 76) (R)fN-[4—(5—cyclohexyl-2—l

methoxyphenyl)thiazol-z-yl]—N'—[4—(l-methylpiperidin-B—
ylmethyl)piperazin-l-yl]lurea
Compound of formula (I) in which:

= 2-OCHs; Ry = 5-CyHex; R; = (R)-4-(l-methylpiperidin-
2

3-ylmethyl);: a

P SN

k/N\ O

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 solution of 5 g of
(R} -3-hydroxymethylpiperidine-l-carboxylic acid tert-
butyl 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 is
hydrolysed, and the organic phase is washed twice in
water and then with a saturated NaCl solution, and then
dried over MgSQ0,. The medium is evaporated, to give

6.8 g of a pale yellow oil.



15 above, in 30 nl of DMF, and the mediumis stirred

at AT for 2 h. The nmediumis hydrolysed 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 wajer, then with 1M sodi um

hydroxide and 20 with a saturated Nad solution. After
i ng of_the

Q%Eera21n l1-yl-

ar at | o8 L 3G ; e
Cl %ﬁ%% E#%ﬁ@yldﬁgg-ﬂgcgfbbﬁglfép&@i@dt@f@dbﬁtzarester
o] a € po 159C

Preparation 1.27

4-bns PLORIL - GePEl DORyRhenyLly 9.4 yar oli@ade 3 o e of

prepare accor ing to preparation
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44 El epental analysis: % 59.0 theo et
JhFEAEEL T HBBRATRCAP SoRET oBES OHBSS (PREbFEL ARl o0 C £OT

105 51%1,11:§ EK?‘E'Pl:ealre(:QQHleénQT'\bth%) medium is diluted in
4-( 2- met hoxy- 5- propyl -
ph@hy¢§hﬁréa©mtan9|mlxmune(slﬁéaph@mﬂnWAaﬂﬁgwﬁﬂﬂqe with a
FNéE%&?ﬂEE&'ﬁgﬁéﬁgz%olutlon, twice in water, and then with
a saturated NaCl solution. After drying over MgSOq and
evapecration, the crude is purified by flash
chrdmatography on silica gel, to give 5.73 g of the
expected solid.
MH+ = 374 at t = 5.26 min

3.3. Preparation of (R)—l—benzyl—4—(l—methylpiperidin4

3-ylmethyl)piperazine

5 g of the compound obtained in step 3.2 dissolved in
45 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 tc 0°C. 0.96 ml of water
and then 3 ml of 5M NaOH are added, the medium is then
filtered, and the solid is rinsed with ether. The
filtrate is evaporated, taken up in ether, and washed
twicé with a saturated NaHCO; solution and then with a
saturated NaCl solﬁtion. After drying over MgSO; and
evaporation, 3.5 g of the deéired compound are
recovered.

MH+ = 288 at t = 5.68 min



Conpound of general fornmula (1) in which: 10 R1L =

2-OWe;- R2 = 5-nPr; R3 = 3-(norpholin-4-ylpropyl); a =

2 NNNN 1 1 Preparation of ‘ :

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

thiazol -2-yl]-N -[4-(3-nor phol iya- 4-yl propyl ) pi perazi n-

15 1-yl]Jurea 0.18 g of DSC is. added to a sol ution of
2- . .

in ﬁg@@@ﬂg@ﬂy@rhgan@bove, in 2 m of DWVF, ana the 20
mediumi1s stirred at AT for 12 hours. 0.05 g of ‘

1- (nor phol i n-4-yl propyl ) pi perazine is added and the -
medipurg fdd T 48T 3+ HRUSmpLiadBHtNHed in ste
hyd%\olrgydslglcfslv(\ﬁ hgg gé#ﬁ\ré{gédf NEHCOB S6I Ut | on and then . P
éxt Badtedinn IMIM mTheoHr geatilanglase iss hydhegensted25n the
wat er _and then_wi.th a saturatged d ut | a
heRTe3BREE T Pa du > & 1 BF VSEng B ePaIESOrdeho B00 kPa of
sol uiidedgen FrEwANS ahed LORL pvoEfiethdyrd] aghe medium is

chromatography on silica gel. The solid is ta eB up £
in BEMEREd: r eBEedthel t IFVERMIAIAGN | & of1e1 $n¢6 9 ©Ff 2

et heps oand ke s5Yspension 45 is then evaporated, to
givebéég77e§gof the expected conmpound in the form of

10t s hydrochloride. M = 229C 5 Exanple 2: (Conpound
hb'3§gz h%Lébé%éQ?%Hongs_?ﬁPPMLT4—(5-cyclohexyl-2—methoxy—
phenyl)thiazol-2-yl]=-N’~[4-(l-methylpiperidin-3-yl-

methyl)piperazin-l-vl]urea

The synthesis of this compound is car;ied out according

to the  procedure described in Example_ 1, from 4—(5—‘
| cyclohexyl-2-methoxyphenyl) -1, 3-thiazol-2-amine

described in preparatioh 1.3 and from the compound

obtained in step 3.4.
Mp = 108°C; [a]p®® = -27° (¢ ='1.05; MeOH)

Example 4: (Compound No. 70) N-[4-(5-cyclohexyl-2-"
methoxyphenyl)thiazol-2-y1l]-N’-[4-(l-isopropyl-

piperidin-3-yl)piperazin-l-yl]urea

Compound of formula (I) in which:

'R, = 2-0CHs; Ry =,5?CyHex; Ry = 45(1—isopropylpiperidin-
3-yl); a = 2 |

14,
@

UJ\




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

general formula (1) in which: R = 2-OCH3; R2 = 5-

(CH2) 2CH3; R3 = 4- [2- (3-ethylam no- 10
pyrrolidin-l-yl)ethyl]; a =3 LN NN 2.1 Preparation

of N-[4-(2-nethoxy-5-propy|pheé )

t hi gzql - 2-v -

in preparation 1.4 above, in 60 mM of DCM and the

medi 1S if T our s 7: 9.0 0

- cRlora: P £ At 2osinl el Ssofilidh Fedlagged <o o
bri etbpkarine ar efaddeéd.96The grediefn | slshéenzet-atpPgeridone
for_3 hpurs. The nediumis hydrolysed with a saturated
NarPEBOBHREPPBNCEAGE: HVIEATS acfedSPAPBERA OMheltbr GURt 1 of
phapeMi. s s heeld whrh h 1Wat £ 1 ARk | hgRgW dHe kaZ{C)‘Snié‘n%l’?a'%e is
then concentrated. After drying over MgSH, the )

sol §8PB8Rated chricereEhlEng toufi veng. othenf waghed with a

CIDEL B SOTRUIC o o520 Bl L0 ust, e
10hi azoénleylghate [ 4-d 2 coBhcasaindtamd .noMper ojudi neBtgihed is
taken up in 180 ml of DCE, 10.1 g of Boc-piperazine and
then 15.9 g of NaBH(OAc): are added and the medium is
stirred at AT for 12 h. The medium is concentrated and
then taken up in EtOAc. The organic phase is washed
15 twice with a saturated NaHCOs; solution, and then with a
saturated NaCl solution. After drying over MgSOy, the
organic phase is concentrated, to give 18.63 g of the
expected product. |

Mp = 103°C.




acetyl]-[1, 4] dirazepan-|-yl)urea (Conpound No. 32)
Conmpound of general forrmula (I) in which: 5 Rl =
2-0CH3; R2 = 5- (CH2) 2CH3; R3 = 4- [2-

(3-acetylam no- pyrrolidin-1-yl)acetyl; a 30.62 49
of 3-acetanidopyrrolidine foldjowed by 0.612 g of
K2COB are added to a solution'of 2 g of 10

4- (2-chl oroacetyl),-[1,
[ 4~ ‘
pr%@]-_@zjjr{‘é step 2.1, in 10 mM of acetonitrile. The
mediumis stirred at AT for 48 h. After filtration,
t he nediun1is washed with a 1M NaCH sol uti on and t hen

Wi wat £y aggewﬁgc%l(% s.@%ur at@l@?ﬁnsekutg Qg of the

After dry| ng over e solution is concentrat ed
5 armbrigremd pobtAirddbyirf | asépchr.dvat bgr &Fhyml t @Lgi BeM. The

0.95 g of, the d 6
TR R R AU L
2.1he RIQRAS Aty rofd N %éﬁeﬂehboiu Hepr apgl phenywpshed 4

thiazol -2-yl]-N -[4-]2-(3- ethylan1nopyrrol|d|n
ettriyigs (Wi dpazMpsedtumy hydiexide 251l uflgR- aT%S O)rganlc_

S rdony ot gsgsa' Jiit 04 UgBeuatectdiRth 8b10€i0h0 Afcer

10 A-x3ri(ry mmmmopyheobmganm phrseetiyl Fopgeprrated, to
iy ?ﬁ”ﬁa%éﬁ%ﬁ%{' SR b BT orop 2 2 T 3

meEh R S?C't/bpﬁ freryshprikageat sA7,fen43 heune, ohg, 2.68

(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 (ddd, 1H).

15
4.3, Preparation - of N-[4-(5-cyclohexyl-2-methoxy-

phenyl)thiazol-2-yl]-N"-[4~(1- benzylp1per1d1n-3 vl)—

piperazin-l-yljurea (Compound No. €8)

Compound of general formula (I) in which:
20 Ry = 2-OCHs; R; = 5-CyHex; Rs = 4-(l-benzylpiperidin-3-
yl); a = 2

The procedure is identicai to that described in Example
1, using the 4~ (5-cyclohexyl-2-methoxyphenyl) -1, 3~

25 thiazol-2-amine described in preparation 1.3 and the
compound obtained in step 4.2.

Mp = 90°C

4.4, Preparation of N-[4- (5-cyclohexyl-2-methoxy-

30 phenyl)thiazol-2-yl]-N’-[4-piperidin-3-ylpiperazin-1-~

yllurea (Compound No. 69)
Compound of the formula (I) in which:

R; - 2~0CHs; R, = 5-CyHex; Ry = 4-(piperidin-3-yl); a = 2




.concentrated and then taken up in DCM and washed w th
1M sodi um hydroxi de, with water, and then with a
saturated NaCl solution. After drying over. MSO™, the
47 organi c phase is concentrated and then , purified.

by flash chronatography, to gl%f 0.27 g of the
expected pr oduct . = 515 at = 8.77 mn.

ot h%n§?°”%3§2%re“§y} A AR 15 C'%%f?% {nd5 0°C,

yl maidyk) pé,&pﬁ@zcw éfylzlwr Rzg @Q”’p@i’é‘dcngnnghHm@aKdJ)ned in
in which: 10 = = 5-
(R) 4Pl - %Lhyirp.qo%rmhmf BCE} rrﬁhﬁym?dlﬁm ip refmrned to AT
e at t es ph | oxypet h :
pi perld(:'il ﬁlggl %]-g oxyéﬁu)g%&fg ?él?t g%ty ést e?H%S égféum 18
H  efvameitanaesubpdonyhes hitarkiede hpl | bmed (ym3. 86f HeOH  and

of tr| t hyl re added to a solutjon of 5 f ,
(R £ ME@ hy1 B rp@gﬁdlcﬁé‘del Jcsar%b]x";ﬁlf%d'ac%&gt gpe_solid
but \ls es{eded nw§9hmet?1feng\AcP0@f§éidt Ot@Cngzlée 1rrezh Wn of the
20 i-s stirred at OC for 30 min and 0.7

tri @P‘E’;ﬁ@éﬁmdn@m@d&lnﬂthﬁ frm:mwaqfemtmwr%hlmw@
areMﬁga_J ngaded. After 30 min at 0C, the nediumis -

10 MH+ = 484 at 6.81 min

4.5. Preparation of N-{4- (5-cyclohexyl-2-methoxy-
phenyl)thiazol—Z—yl]-N’—[4—(l-isop:opylpiperidin—3-
v]l)piperazin-l1l-yl]Jurea (Compound No. 70)

15 Compound of formula (I) in which:
Ry = 2-OCH3; R, = 5-CyHex; R; = 4-(l-isopropylpiperidin-
3-yl); a =2

0.05 ml of acetone followed by 0.15 g of NaBH(OAc)s are
20 added to a solution of 0.2 g of the compound obtained
in step 4.4, in. 1.2 ml of DCE, and the medium is
stirred 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
h. The medium is concentrated and then taken up in
25 EtOAc. The organic phase 1is washed twice with a
saturated NaHCO3; solution, and then with a saturated
NaCl solution. After drying over MgS0Os, the organic
phase 1is concentrated and then purified by flash
chromatography to give 0.11 g of the expected product.
30 Mp = 130°C ,
MH+ = 526 at t = 7.06 min
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hydrol ysed, and the organic phase is washed twice in

water and then with a saturated.NaC solution, and
then 25 dried over MySO4. The nmediumis evaporated, to
give 6.8 g of a pale yellowoil. 48 3.2. Preparation
of (R)-3-(4-benzyl pi perazin-Ilgyl -

nmet hyl ) pi peridi ne-|-carboxylic acid tert-butyl ester

The crude optaingd in step,3. 1 ing,di §solved | -
of%«eﬁg? 128%98‘%9 bERZy | &S‘ﬁer};?ﬂﬁe §r ﬁfggﬁxyl o
angk tRex ypIeaed 1 ofh fegh 12 + 1 Fad ep4-ant-mhéeny hebpedi dine-
150C for 5 hours. After a return to AT, the nmediumis

di4 el enyl el Re FaF Fpeht ehE R &t ure (1/1), and washed

t v i egh NaHOO3, ution, twice in
vv\é\z%ég[?p&%rﬁl% ﬁeﬁﬁvﬁ% 1g1a satur%tglléa NaCl solution.
AfRier= d2-y0QHp ;0Fer =M§SOyHexd Fav apdraitliwethoHe imardding -2~
purified _flas chromat ography on silica gel, to

gi SAFRPBLY A T expected solid. M+ = 374 at t =

5.26 mn 15 3.3. Preparation of

(R) - 1- benzyl - 4- pt hyl pigeets di

3-yl met hyl ) pi pd glof .. he,mo und ained in
step 3.2 dissol v&d I 0 44 mNofN?ﬂ%ar adfed to a
solution of 1 g of L in 45 mi\ofN oled to
0C. The nediumis sti rr‘ed?at AT for t hojirs and
then cooled to OC. 0.96 mi of water and then 3 m of

SM.%¥}¥§éSa§ggfgh B¥84E§qL @df@f&%ﬁ%arbonylpiperidine—2-

carbonyl)piperazine~l-carboxylic acid tert-butyl ester

26.6 g of BOP, 13.6 g of 1l-(carbobenzyloxy)-2-
piperidinecarboxylic acid and then 11.9 ml of
triethylamine are added, at 0°C, to a solution of 8 g
of 1-Boc-piperazine in 80 ml of acetonitrile. The
medium is stirred at AT for 12 hours and then
concentrated. The medium is taken up in EtCAc, and
washed three times with a saturated Na,CO; solution and
then with a saturated NaCl solution. After drying over
MgSO, and evaporation, 35.45 g 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 of the desired
compound.

Mp = 102°C




filtered, and the solid is rinsed wwth ether. The 25
filtrate is evaporated, taken up in ether, and washed
twice with a saturated NaHCO3 sol ution and then with a
saturated NaCl solution. After drying over MgSO4 and
evaporation, 3.5 g of the deS| Ed conpound are
recovered. 30 M+ = 288 at t 68 mn 49 3 4
Preparatlonéﬁ (F§ 1- (I-neth Iplperldln 3 J-

Obt%&g@gazagﬁLqpc§§b%gi?1bn %Qg %Er%fbﬁQ?Ea%%Eeﬁ s

hyd % Pd/ C

under 800 kPa of hydrogen pressure at 40C for 3

- hou s The dlun1 filtered d vapy aLed, .

giva 3. 3 g% eldhetnq el ofll g s T B bEr i gE pasc

of @B):_hN‘é‘l ge (05 CWQIt@beXdcanem?tlwey added, under an inert

phenyl )t hi azol -2-yl ] - 4-( 1- met hyl pi peri di

net ﬁ¥mp5pbe¢gzu d.- ¢ | SR AL ISR TRE sY n{’ﬁeg s® gf:?i}?ﬁ compound
”BBEE@QE nqu Osﬂlac%fcqultsft ke oBr. OCRdINfedium is

descri from4
cyckohexed- 2ahetmmxyhhenﬁM) hQBrshlénQH ‘theghi féltered. The

e SERbLe S PO ERed, BT 02 SOUEI, domire
15. OzompleGHA .

5.3. Preparation of 4- (1-methylpiperidine-2-carbonyl) -

piperazine-l-carboxylic acid tert-butyl ester

15 0.54 ml of 37% aqueous formaldehyde and then 1.41 g of
NaBH(OAc)s are added to a solution of 0.99 g of the
compound obtained in step 5.2, in 11 ml of DCE, and the
mediﬁm is stirred at AT for 12 h. The medium is diluted
in DCM and filtered through cotton woolf The organic

20 phase is washed twice with a saturated NaHCOs; solution,
and then with a saturated NaCl solution. After drying
over MgSOs and evaporation of the solvents, 0.84 g of

the expected product is recovered.

25 5.4, Pieparation of (1l-methylpiperidin-2-yl)piperazin-

l—ylméthanone

2 ml of TFA are added to a solution of 0.84 g of the
compound obtained in step 5.3, in 2 ml of DCM. The

30 medium is stirred at AT for & h. The medium is
evapbrated, taken up several times in -DCM, and
~evaporated so as to entrain the TFA. The medium is

taken up in DCM and then treated with a 10% NH.CH
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Exanpl e 4: (Conmpound No. 70) N-[4-(5-cycl ohexyl -

nmet hoxyphenyl )t hi azol -2-yl]-N -[4-(1-isopropyl -

pi peridin-3-yl)piperazin-1-yl]urea 25 Conpound of
formula (1) in which: RL = 2-0CH3; R2 =.5-CyHex; R3 =
4- (1-i sopropyl pi peri din- 3-ylk;, a =250 4.1
Preparation of 4-(1-benzyl piperidin-3- yI)

plperazlne I-carbox I|c cid terty b 4dokn
a SPEHTS FHART dF &~ é%ﬁigkg%p ThaCtnen

S g3 aQ‘éon t% P Qf 15 Q;EWEWH'% w:@mdtxmrl@roduct
nono rochiorlde hydrate in suspension in 200 m of

DCM The mediumis stirred, and the organic phase is

S%r at G, OV 3 . er@5W@ Eggh@x&m Q—methoxx— _
DVE VO )

1@h@r@an lthﬂ”zaﬂe-z—sylde-rwmw-a(t Mt}ﬁm&t i s
taken up.in 180 m, of D 10.1 g of Boc- pi perazine
af@ ooyl ) PIRS A ZIN M IHE83 410 added and t he
mediumi s stlrred at AT for 12 h. The mediumi s

concentrated and then taken up in gA i"Ee orga% 1e
pﬁé@e Orocgiiiel 1% i9frel ot ht%u shatr desqr #amp
| uti gryl %‘;d then w GI'{SQCF@QBHEQS{@dZNﬁgthégthf@h'eﬁQ'l) -1, 3-

A t'er over organi ¢ phase is
¢ ehd eniolazedmine gdeectsbea giof priepareties ey.-3 and the
prp%%lcj:l%tct l\é%talne?acln51step 5.4.

Mp = 135°C

Example 6: (Compound No. 88) N-[4- ({5-cyclohexyl—2-
methoxyphenyl)thiazol-2-yl]-N"~-[4- (l1-methylpiperidin-2-

ylmethyl) piperazin-l—yl] urea

Compound of formula (I) in which:
Ri = 2-0CHs; Rz = 5-CyHex; Ry = 4-(1-methylpiperidin-2-
ylmethyl); a = 2 '

11
ageve

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

vimethyl)piperazine-l-carboxylic acid tert-bptyl ester

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

dilution in EtOAc, the medium is washed three times




4 2 Preparation of 1-(I-benzyl piperidin-3-yl)-

pi perazine 30 g of TFA are added to a solution of 9.2
g of the 5 conpound obtained in step 4.1,. in 85 m

of DCM The nediumis stirred at AT for 5 h, and then
concentrated. The crude obtaiggd Is taken up in DCM
and then washed 4 tinmes with 2M sodi um hydr oxi de

sol ution. The organic Shase is washed with a

sat HishedaNagptysrtiefonNaziQer SeaUEAoNNng 878 KSRy, With 2
“the p ra t Evé2 Mgdo, and
t no"SYAZAFES” IESCH  BOLBRIGH, Chffer Runyilief Syee, provo.
5H) evﬁpé%atiam zla) 6 2988 of( d, tnl_eH) e@emte(cij quoun are
2.64 (m 4H), 2.43-2.22 (m 5H), .85-1.58 (m 4H),
1. 38FQY8Teee), 1.15 (ddd, 1H). 15 4.3. Preparati on of
B[ 4- (5-cvcl ohexvl - 2 nethoxy- :
phenyl)thlazm

procedure is identical to that descrlbed in Exanpl e

thi 136B%1 mfnggg:g%a%gdﬁx%{gé [DRYRPTY 3 3 #8 pa/C

100MRaVAEgORY abned wat 3t efodt@nt l\/bre %.ﬁle,‘ld4 under an inert

Preparat|on of N-[4-(5-cvcl ohexvl -2- nethoxy
atmosphere, to a solution of 6.43 of the compound

obtained in step 6.1, in 50 ml of EtOH. The medium is

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

15 compound.

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

piperazine-l-carboxylic acid tert-butyl ester

20 1.91 ml of 37% aqueous formaldehyde and a few beads of
4A molecular sieve, followed by 5 g of NaBH(OAc);, are
added to a solution of 3.34 g of the compound prepared
in step 6.2, in 40 ml of DCE, and the medium is stirred
at AT for 48 h. The medium is diluted in DCM, and

25 filtered through cotton Qool. The organic phase 1is

' washed twice with a saturated NaHCOs; solution, and then
with a saturated NaCl solution. After-drying over MgSO,
and evaporation of fhe solvents, 3.28 g of the expected

product are recovered.




30 _ . '
phenyl ) t'hi azol -2-yl]-'N -[ 4- pi peri di n- 3-yl pi perazin-1I -
yl Jurea (Conpound No. 69) Corr'pound of the formula (1)
in which: RL = 2-0CH3; R2 = 5 R3 =
4-(piperidin-3-yl); a =2 52 C%726 g of chl oroet hyl

chl orof ormate are added, at O to a solution of 1.69

gchs h cound obt al nedl n tglg) 1pgr3,<ﬂ,q=m,—£d yfmethyl)—

refhy ggag%e% mn. The nediumis 5 evapor at ed and
the%—?§K€W‘Uﬁ in 10 M of McOH and refluxed for 1 h.

The crude is filtered, and the solid is rinsed with

et her an RY v f h cted
con'gouﬁd%lfg h@qf%g%\ggﬁgn tor%l h}g/: Ig%?gégg!\/tblg: aﬂi&? to @
30 MButidfR4 @t 6. 839 @1 noﬂ Ft.heDr eampatmdn a¥tained in step
N[ 55 cycl ohexyl -

phefiyf) t Rifazbinb: 9¢] %08[8416(1 TR pMEAHIR: Pt i BFArEed at AT
yl )PbPer@Z' R- 1-yid U&%@ilﬁ:ﬁonpgu'ﬂﬂ%re@) draCamourdlid is
of forrrula() I n which: = I522—5-C,yl—lex R3

M{useéopmpylepmw iadich- ttsevylc)irlad poogdseniZ.& g of the

ace I .15 g of NaBH(QAc)3 are 20 added

to é\gggfé?l%% $ %é{ of the conpound obtained in
18tep 4. 4, in 1.2 n of DCE, and the nediumis stirred
- 3 h. 0.1, ni of Et3N and then O 1 L

Na Bne) 3P L Lagdgn ; Sbegyd e pgthoxy-

12 phenyl)thlazol -2-yl] N'—[4-(1—methylp1per1d1n -2-yl-

methyl)piperazin-l-ylJurea

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

Mp = 103°C




h. The mediumis concentrated and then taken up in 25

Et OAc.
saturated NaHCO3 solutio
NaCl sol uti on.

phase i s concentrated and then
chromat ography to give 0.11 ¢

30 Mp = 130C M+ 526 a

n,

After drying over

tt
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MySOA,

(Compound No. 74) N-[4-(5-cycl ohexyl -2-.

The organi c phase is washed twice with a

and then with a saturated

t he organic
rified by flash

t he expected product.
= 7.06 mn 53 Exanple 5:

met hoxyphenyl )t hi azol -2-yl]-N -[4-(1-net hyl pi perj di ne-
2-carbonyl ) pi perazin-1 -yl Jurga Conpound of.fornmula
(1) in which: 5 Rl :2-ch% RRE= 5{Cykex; R3 L
4- (1-met hyl pi peridine- 25 canbofyl);| a% 2 al I18e~~N"
"NNN N 5. 1. Preparation Ef
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car bonyl ) pi perazi ne- 1 - cdegoxylic acijd tert-butyl, esyer
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then with a saturated NaCl solution. After drying over
MySO4 and evaporation, 35.45 g of reaction crude are
20 recovered. It is taken up in DCM and t hen washed
"twice wth 5M sodi um hydroxi de, and with a saturated
NaCl solution, and then dried_Qver MyS04. After
evapor at i on, the solidis tritdrated in TBIVE,
filtered, rinsed with TBMg, and then dried, to give
102C 54

17.93 ¢ of the desired 25 conpound Nb
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20 phase is washed twice with a saturated NaHCG3
solution, and then with a saturated NaCd sol ution.

- After drying over MgSO4 and evaporation of the
solvents, 0.84 g of the expected product is
recovered. 25 5 4 Preparation é

(1- met hyl pi peri di n-2-yl) pi peraz q1 1-yl met hanone 2 ni
of TFA are added to a solution of 0.84 g of the
conmpound obtained in step 5.3, in 2 n of DCM The 30
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Conpound of forrrula (1) inwhich: Rl = 2-0CH3;. R2 =

5- CyHex; R3 = 4-(1-nethyl pi peridin-2 ylmsthyl) a =2
NN 20 6.1. Preparat|on of

4-(1- benzyloxycarbonylplperldln 2-

yl met hyl ) pi per azi ne- 1| - car boxyl |%]raci d tert-butyl ester
162 m of a nolar solution of ane in THE are added,
25 at 0C, to a solution of 14 g of the conpound
prepared in step 5.1, in 50 m -of THF, over-a period
of 30 mn. The nediumis stirred at AT for 24 hours
and t hen hydrf"'sed by—t-he—addi-ti-or—of '
After diljgtiorn in,EtOAc, ot he [medium i
times 56 |witdh (a ggtur at el NaACOFasol |
with a saguratled §ad |soRutidn. &ftel
MySO4 and|_evaporation| 12.6 d of thelex]
compound are lecoverefl. 5 6. 7. Prepatation of
4- pi peri di|@ 2- Yl mgg hyl pi pgr azijne-g- carbgxylic aci @
tert-butyl%estdr M.5 i & cycl cRexadli efe fol | owed by
3.3 g of 10%Pqg/C 10 paving 4 50% water contfent are
added, undler an inert [at m)sprere‘b to}la sol utfon of
6.43 g of |Phe ¢omSbund| oBtaifed ¥n si ep“[S. 1,[in 56" n
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filtrate is evaporated, to give 3.63 g of the desired
15 conmpound. 6.3. Preparation of

4- (1- met hyl pi peri di n-2-yl net hyl ) -

pi per azi ne- 1-carboxylic acid tert-butyl ester 20 1.91
m of 37% aqueous formal dehyde_and a few beads of 4A
nol ecul ar sieve, followed by 56% of NaBH (QAc) 3, are
added to a solution of 3.34 g of the conmpound prepared
in step 6.2, in 40 mM of DCE, and the mediumis
stirred at AT for 48 h. The nediumis diluted in DCM
~and 25 filtered through cotton wool. The organi c phase
is washed twice with a saturated NaHCO3 sol uti on, and

then wth G—sotutiron—Aftrer—dryiy
over MgSH |[gnd eavaporc_atl on op the sa ventso 3. 28 @ of
~ the expected = ¢duct gre fecgver¢d. 830 §7 £6.4.f 2
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phenyl )t hi azol -2-yl]-N -[4-(1-nethyl pi peridi n-2-yl
met hyl ) piperazin-1-yl]Jurea 15 The procedure is
1, using the

4- (5-cycl ohexyl - 2- met hoxyphenyl ) -1, 3- thiazol -2-am ne
described in preparation 1.3 an

i denti cal

obtained in step 6.4. M = 103

to that described in Exanple
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the invention on cells expressing the human CCR2b 25
receptor was neasured. The concentration of natura

agoni st hMCP-1 t hat
of the CCR2b receptor

according to the invention exhibit an I C50
generally |l ess than O.
Compound No. 14 exhibited an I C50 of

activity
conmpounds
that is

8 pM 30 For
0.0033 pM

i nhibits 50% (1 C50) of the
is 0.57 nM The

Conmpound No. 28 exhibited an.|1C50 of 0.028 pM
Conmpound No. 55 exhibited an 1C50 of 0.014 pM 86 The
i nhi bition of chenptaxis was al so neasured on human

exanpl e,

THP- 1 nnnocyte ceIIs (sold by DSMZ - GErnany) using a
t echni que—agtapted—FTomttrat—desTT U d Uy A ADITT et
al ., Cgncgr |Res., 1987 47, 3239-3 @5 iUnder t hese 5
condi t i gg' hMCP- 1 exhifbits an | C50 The
conpoundsga¢cordi ng to|the inventloqg |b|t an | C50
t hat i §~gerpralty—tessithan—t—pM1Fre—trh-bi-Hor—of
chenot g4 s )y(;he conpgupgds accordin 10 to|t
inventijdn« $§ & sign of [their anta gistic agtigvity on
chenoki recéptors, anddn part|§ r the ( b
receptqr. 1{ thereforelappears that the coopounds
accordilng tp 15 the ifvention ar¢ antagonist of the
ef fect | ¢henokines, jin particular of hMCPi1.' The
i nhi bi tf¥ry activity of {the conpoupds accordimng to
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the invention was al so neasured on PBMCs (periphera

20 bl ood nononucl ear cells) infected wwth the H V-1
Bal virus, according to a techni que adapted fromthat
described by V. Dolle et al., J. Med. Chem, 2000, 43,
3949, 3962. According to this _technique, the PBMCs are
infected with H V-1 Bal and tBé conpounds to be tested
25 are then added to the culture mediumfor 5 days. At
the end of this exposure, the anmobunt of reverse
transcriptase in the supernatant is measured, which
correlates with the level of viral replication in the
cells. 30 Under these conditions, AZT, a reference

ich iphibits viral replication exhibits
less than|l pM Conpqunds accor igg to the
i nvent 8)&-61:73'87 exhi gt 150 Jaldies of |és§, than 1
pM F e exqmt e, Conmpoghd No. 3¢ showed an|l &0 of
0.6 pN™ The¢ conpounds |Jaccordi ng tjo the invemntion can

thereflore [5 be used flor preparing medicinal products,
i n parl® cullar, nedicinal, productd that are agoni sts of
the effffect [of chenokilnes. Thus, accordi ng o anot her

of it g aspgcts,—asubjject—of 10T The prese
i nventli®on i|s “redi ci nall §f oducts Whith conpli $t a
conpoymd—oftormota (T 0or an adgi Lion salt | of the

| atter™w th & pharmaceuth cal |y ‘agcépt abl e ag¢i d
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or else a hydrate or a solvate. 15 These nedi ci na
products find their use in therapeutics, in
particular in the prevention and treatnent of various
pat hol ogi es, such as: - acute and chronic

i mmunoi nfl anmat ory di seases anﬂZr syndrones, such as

at heroscl erosi s, restenoses, c bnic 20 pul nonary

di seases, in particular COPD (chronic obstructive

pul nonary di sease); respiratory distress syndrone;
bronchi al hyperactivity; colitis; silicosis; fibrous

pat hol ogi es, rotat-y—f+rhroses—eystrc—rbroses;
viral or bacfgeriflginfectijong, AIDS,| 26 meninditjs,
mal ari a, | eplr-;oﬂ, % uberculjog's, herpes -4
cyt onegal ovi|®us j nfections|, septic shocks,

septicaem a,[ endoOTOXT ¢ SNOCKS, transplant rejjeciions;
bone patholjegi gs such as |ost eoporosfi s, .
osteoarthritl’s; | conjunctilvitis; atyppical or dontact

dermatitis; [€CZ me; 30 gl gierul onepirifTs;

Lo s . o . . .o
pancreatiti S; uljcerative dolitis, aut oj mmune Idi seases

such as rhedgatdgid arthritlisgs multijple scl ergsiss,
amyot rophi c | sclerdsis CroHn' s di seade—~wb4

vvvvv S o eH-s e—HupHs
eryt hemat osys, 9cl eroderng, 88 psor|i asis; Parlkinson's
di sease; Al Zhei

di sedse; di%abdt es: cachgxi

obesity; - tlhe t|red t af pai - i pagacul gr
neur opat hi ¢ [and i N Ammatjory p&in; {5 al ferdic
di seases sugh aq allergic respiratorly =2
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di seases, .asthma, rhinitis, pulnonary hyper-

senstitivity, delayed hypersensitivity;, - diseases and

di sorders in which angi ogeni c processes are involved,

such as cancers (intratunoral 10 angi ogenesis),

retinal diseases (age-related macul ar degeneration:

ARMD) ; - cardiac pathol.ogi es: Baenodynani ¢ shock;

cardi ac ischaem as; post-ischaem c reperfusion

at t Abks comppandsdiaalcordfiage tticorthec drroresrtyl arh et ssghjected

heayt 5 failure,, angi na pectaoris._Accordi t . .
ano{;ﬂerp%@Fmat?Lﬂ'é’ﬁ}&@gs, A3RRY Pr égerﬁrdoéfrnv{éﬁt F‘%ri]—'e%e TR thelir
to phatlBEsyyi Cadf FPOSichi ONShe COMNgYHiSting; asfactdhvemokine
principle, a conmpound according 20 to the invention.
ThesecpRhPhBiceuti cal conpositions contain an

ffective dose of at |east one conpound according to

he invention, or a pharmaceutically acceptable salt,
or @héydkahesor asel vabe oimcdaicohlaconpaimght amratisinst that

| east . one pharnaceuti cal 25_accept abl e exci pi.ent .
Sai BOLRET pPon (i Earitt O JEEIAm AL RUCObLPRe TaRi Y and are
phay pRserélicalh fiuRanRad henaethadeabladmi Heallr athamotaxis.
desired, fromthe usual excipients that are known to

30 themekires| aprtraherany. Pholpsiphbr RIGARSSSA and are
1G°n?9§béiggéd°fwﬁpﬁ P8 Urmat U 1B fr¥erd @lehat  appear
subl'T hgual ; “Subcltaneous, N

during states of stress, during injurles or du;lng
infections; modulating the effect of chemokines makes
it possible to prevent or treat pathologies such as
asthma, arthritis, allergies, autoimmune <diseases,
15 atherosclerosis or angiogenesis (C.D. Paavola et al.,

J. Biol. Chem., 1988, 273, (50), 33157-331653).

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

receptor, is distinguished.

The inhibitory activity of the compounds according to
the invention on cells expressing the human CCRZb
25 receptor was measured. The concentration of natural
agonist hMCP-1 that inhibits 50% (ICso) of the activity
of the CCR2b receptor 'is 0.57 nM. The compounds
‘according to the invention exhibit an 1ICs¢ that 1is
generally less than 0.1 pM.
30 For example, Compound No. 14 exhibited an ICs of
0.0033 uM; '
Compound No. 28 exhibited an ICso of 0.028 pM:
Compound No. 55 exhibited an ICsq of 0.014 pM.



i ntramuscul ar, intravenous, topical, local, .intra-
tracheal, intranasal, transdermal or recta

admi ni stration, the active principle of fornula (1)

above, or its possible salt, solvate or hydrate, can

be 5 administered in unit adm njstration form as a

m xture wth conventi onal phar%@ceutlcal exci pi ents,

to animals and to hunman beings for the prophylaxis or

the Theehnhdhitbent né aghevptardsowast alive dessages on human
abovgypl a nit S ion
conﬁ?rsepoggﬁOéykg % ﬁlg (so gﬂ% béﬁéoft o?&%ﬁyé using a
gel atéchmhgse! aslaptpdvvtfemm 'ghaﬂuldeswﬁtbedr dy A. Albini et

sol utjons or suspensions ubl i gua
i nt rét racHEICeT nfefocul 2P8dn _+mtrg%§§agggg Under these
aglm o841 8f bo8, f OREBP- iorE{ihE.BE.t%5 agm i@ rabifon oM.  The

i nhal ati on, toplcal transdernmal, subcutaneous,

i nt repmeeunds @ﬂqqmlaMeans tlamlmlmvmtannonexmlmt an ICso
rect 0 Lapl ants. For

topl%g t‘?‘g%gpl J?%%PF %eg%ri ounds ﬁgccordl ng to the

|nvent|on can be used in creanms, gels, 20 ointnents
or I |ons of exa a unit admnistration . -
For M TFEUSHEboh o BERPBPRERED bile Hif/ GRS @ording

iornof t'he t aly] RIntCiath conprise 4\ fold OWHME r  antagonistic

constituents: 25 Conpound according to the invention
50. GafglviNghntn obhergkisenyecsmtionn,crandatanpprgsdeular the

6.0 dBk o {ecégarch 15.0 ny

It therefore appears that the compounds according to
the invention are antagonist of the effect of

chemokines, in particular of hMCP-1.

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

cells.

Under these conditions, AZT, a reference molecule which
inhibits viral replication, exhibits an ICsy o©of 1less

than 1 pM. Compounds according to the invention also




Hydr oxypr opyl net hyl cel | ul ose 2.25 ng 30 Magnesi um
stearate 3.0 ng Wen given orally, the dose of active
principle admnistered per day can. reach 0.1 to 1000
ng/ kg, taken 90 in one or nore doses. There may be
speci fic cases where higher or |ower dosages are
appropriate; such dosages do nét’ depart 5 fromthe
context of the invention. According to the usua

pr aé¥hdditt h&Caosagéuapprobr iless f hasach Wati diar pzample,
det ] th I Cl a rdijpgnt e met hod

of ?gﬁprr%}?&&r)éqﬂ'o%oo% wt%ﬁizg\l/?/ei%g%ﬁ? %ﬁdo'rgs%%hse of said
patient. 10 According to another of its aspects, the

present inventjon also relates to a nethod of
tre ﬁengcq“ﬁéoufﬁ%% hRF oo 59 At &ted YR LGthi €ap  therefoxe
GOkl sRed N r 3 gl ST AN SinsD SEbsitye 9935?9Eicular

a conpound 15 according to the invention, or one o
i t smegigdmade RFeddts athabt aee agonissty afditheeebfect of

sol a3 a patient. 91 CLA CS 1. Conpound of
for}éﬁ%gl%fﬁ§‘%§él ow. Y CHGCS

Thus, according to another of its aspects, a subject of
10. the present invention is medicinal products which
comprise a compound of formula (I) or an addition salt
of the latter with a pharmaceutically acceptable acid,

or else a hydrate or a sclvate.

15 These medicinal products find their use in
therapeutics, in particular in the prevention and
treatment of wvarious pathoclogies, such as:

- acute and chronic immunoiﬁflammatory diseases and
syndromes, such as atherosclerosis, restenoses, chronic

20 pulmonary diseasés, in particular COPD (chronic
obstructive pulmonary disease); respiratory distress
syndrome; bronchial hyperactivity; colitis; silicosis;
fibrous pathologies, pulmonary fibroses, cystic
fibroses; viral or bacterial infections, AIDS,

25 meningitis, malaria, leprosy, tuberculosis, herpes,
cytomegalovirus infections; septic shocks, septicaemia,
endotoxic shocks; transplant rejections; bone
pathélogies such as osteoporosis, osteocarthritis;
conjunctivitis; atypical or contact dermatitis; eczema;

30 glomeruloﬁephritis; pancreatitis; ulcerative colitis,

autoimmune diseases such as rheumatoid arthritis,
multiple sclerosis, = amyotrophic lateral sclerosis,

Crohn’s disease, lupus erythematosus, sclercderma,




Fi' F6 RZ (U in which 5 -(i) RL is selected fromthe
group consisting of H halogen, (Cl-C8)al kyl,
trifluoro(Cl-C4)al kyl, -OH, -0-(Cl-Ce)alkyl,
-0-trifluoro(Cl-Cs)al kyl, -0- (C3-C o) cycloal kyl

(Cl-Ce) al kyl, -0- (C3-d o) cycloal kyl, -0- CH2-CH=CH2

and (Cl-C4)al kylthio; 10 -(ii) 8 is selected fromthe
group consisting of H  hal ogen, -OH, . (Cl-Ce)al kyl,
trifoseriagiGl: CHaxkkyson’ perdiasmse | Cm@@elalelqﬂs disease;

cl oal k al kyl, -0- (C3-C O
cycﬁ%%%%?¥ ?Tﬂ.%%bé%ﬂ%yléh ?ﬁ%gtB CJo) cycl oal kyl
- 0- C}Qtﬁéhﬁkea@ﬁ@nﬁc%ﬂ3§a£W$|Q@|5&kti€ﬁlai5n€ﬁkopathic and
alkyl; -(iii) Y represents a hydrogen atomor a

haIdg&ﬁamm%FQQYFE?#%presents al) a group of formul a
ngﬁ) €%§Qr PWNIGR R 8PN &3R1H S Qs 1a12er3i8" 4espiratory

represents 2, 3 or A repreSents a
gromsﬁaséa}r mul a&sthha) - N -xmmu::m,or FwdmoRa e R8hyper-
_NR4%%stf%1v1ty, delayed hypersensitivity;

- diseases and disorders in which angiogenic processes

are involved, such as cancers (intratumoral
10 angiogenesis), retinal diseases (age-rélated macular

degeneration: ARMD);

- cardiac pathologies: haemodynamic shock; cardiac

ischaemias; post-ischaemic reperfusion  attacks;

myocardial infarction, coronary thrombosis, heart

15 failure; angina pectoris.

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

25 acceptable excipient.

Said excipients are chosen,  according to the
pharmaceutical form and the method of administration
desired, from the usual excipients that are known to

30 those skilled in the art.

In the pharmaceutical compositions of the present

invention for oral, sublingual, subcutaneous,



in which R6 is selected fraomthe group consisting of
H F (Cl-CG)al kyl, -(CH2)nOH, -(CH2)n(Q(Cl-C4)al kyl
and - (CH2) nNR4R5r where n represents 0, 1 or 2, and

. R4 and R5 represent, independently of one another, a

hydrogen 5 atom or a (Cl-Ce)al kyl , -CQ(Cl-C4)al kyl
or -COO (Cl-Ce)al kyl group; -8%r, when p represents
1, 2, 3 or 4, Arepresents a group of formula: R7 7
RT ~rotyamwédwela iRy iin$elaeenedstromcmﬁe:aglr,ouplocal, intra-

conS|st|n f H, Cl C8 ky , ) al k
benzyi2chead o (cat Eé?%?%f CEEFBRASETEL. GO Benyl Zootal
Coahﬁmmﬁﬁ/étlorco Gb@.hv%ychﬁﬂh&ible ‘of formula (I)
- S02- (C1-C8) al kyl, -SO2 and - SO02-heteroaryl; 15 - or,
V\henakip‘f%pr%’éeh 8 posgibde sabk, 4SOAVRERr é’§eﬁﬁ/§réter can be
Oy, f tignall
s%bstltut 53{ (?1 a ( TE&) a'ﬁ%ﬁ%rtgté%d%?{ n%;ﬂp QQ - thture
gr oupL ot ¢mmvnmtue¢i}ﬂppafﬁhéeuthcahiehcppneptesemcsanlmals

b 2B ot hunaf TERISESM Sk 9P O LBRIVR s %%0r  che

treatment of the disorders or of the diseases above.

+ 10 The suitable unit administration forms cecmprise oral

forms such as tablets, soft or hard gelatin capsules,
powders, granules and oral solutions or suspensions,
sublingual, buccal, intratfacheal, intraocular and
intranasal administration forms, forms for
15 administration by 4inhalation, topical, transdermal,
subcutaneous, intramuscular or - intravenous
administration forms, rectal administration forms, and
implants. For topical application, the compounds
according to the invention can be used in creams, gels,

20 ointments or lotions.

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

tablet can comprise the following constituents:

25 Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscaramellose - 6.0 mg
Corn starch ' 15.0 mg

| Hydroxypropylmethylcellulose 2.25 mg

30 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



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

5 a3) a group of fornmula -COQ(CH2)p Ain which p

represents 0, 1, 2, 3 or 4 - when p represents' 1, 2, 3

or 4. Arepresents a group of fornmula: O - -N-Re or

Re Re Re 10 -NR4R5, in which R4, R5 and R6 are as

defi ned above; - or, when p reﬁﬂbsents o, 1, 2, 3 or

4, Arepresents a group of formula: RRF R R N1I11 NN

~O> 1N ¢he @3 moxeododdsin which R is as defined

above; - or, when p represents 0, 1,. 2, 3 or 4, A
represents-a group of formula: N or said group being

opt i THetd Y relipsthd Ulsp@oniftilk ackSesChvheabkyhigheorp;o®4 lower
a4) a group -B in which B represents a group of

f or rRP9AYeR7 a¥e7 aRPROPrigte; such dosages do not depart

5 from the context of the invention. According to the
usual practice, the dosage appropriate for each patient
is determined by the physician according to the method

of administration, and the weight and response of said.

patient.
10
According to another of its aspects, the present
invention also relates to a method of treating the
pathologies indicated above, which comprises  the
administration of an effective dose of a compound
15 according to the invention,' or cne of its

pharmaceutically acceptable salts or hydrates or

solvates, to a patient.




"R-c, inwhich R7 is as defined above; 5 -(v) a
represents 2 or 3; in the formof a base or of an
addition salt with an acid, and also in the form of
hydrates or of solvates. 2. Conpound according to
CGaim1l, of formula (l1.a) 10 low Y ON RZ 8 (La)
in which: Rlr R2, R3 and Y are defi ned above, in
the formof a base or of an addition salt with an 15
acid, and also in the form ofSBAIMSites or of sol vates.

el ot VR H E D) (a DT 765 T whi e

Rl, R2, Y, p and A are a
~of a base or of an additi
also in the formof hydratégks

10

15

20

defi ned above, in the form

salt th an acid, and
2 ;ﬁs %w]éﬁs.&
N .

N

R,
R, Ry
m
in which
-(1) R; is selected from the group consisting of H,
halecgen, (C1-Cg)alkyl, trifluore (Ci1-Cq)alkyl, —OH,
-0-(C1-Cg)alkyl, -0-trifluoro(C;-Cg)alkyl, -0-

(C3-Cyp) cycloalkyl (C;-Cg)alkyl, -O-(Ca-cm)cyclpalkyl, -0-
CHz“CH=CH2 and (C;i-Cy)alkylthio;

-(ii} Rz is selected from the group consisting of H,

halogen, -0H, (Ci-Cglalkyl, trifluoro(cl—C4)alkyl,
perfluoro(Ci-C4) alkyl, (C3=Cip) cycloalkyl, ~-0-(Cy1~-
Ce)alkyl, -0~ (C3-C10) cycloalkyl {C;-Cg)alkyl, ~0- (C3=-

Cio)cycloalkyl, -0-CH,-CH=CH, and (C3-Cg)cycleoalkyl (Ci-
Ce)alkyl; | |
-(iii) Y represents a hydrogen atom or a halogen;

-(iv) R3 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

formula:

—N —N ' r_:"RB

' : ,and —N— , or




5 4. Compound according to Caim1, of formula (I.c)

below Y/\N R \ Nu NI ~N,g R2 (l.c) .in which

R1, R2, Y and B are as defined above, in the formof a

base or of an addition salt with an 10 acid, and al so

in the formof hydrates or of solvates. 5. Conpounds
according to either one of Clains 1 and 2, chosen

from 92

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

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

N - L (L-amioy HRA ) A0y T Y DRSS BLE Y hhkyr  and

urea,

N- [ 4 (CHATRNRER- Wﬁwwyﬁﬁ%éﬁm agpl 120¥! p; Nand Ry and Rs

[ 4- (2-norpholin | et hyl ) pi perazin-1-yl]urea,

N | FOBEGAANox BIARARAGHMA| Kithi SP61 - aDgEReR, - [a Adrogen
i di fe1-yl I zin -CO-0O-

| B sr (BB DR RS NrColplEidRLiys  pr -co-o

(2- diGIEanhhyhogrhyp)pl perazin-1-yl]urea,

N-[ 4- (

0X0- 2- éﬂ r 8 e&l rP g%ﬂg’i‘?g?” LE ?zﬂaﬁgll"gzﬂ ﬂ;]r egr }Ie%_rge%_ents a

group of formula

R

R, |
N N o X
€. €Y. <. &

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

(C1~-Ce)alkyl, -CO-(Cy-Cg) alkyl, benzyl, -CO-0-(Cy1-
Ceg)alkyl, -CO-O-benzyl, -CO-phenyl, -CO-heteroaryl, =-CO-
(C3-Cy10) cycloalkyl, -80;-(C1-Cglalkyl, =802-(C3-

Cs)cycloalkyl and -SO,-heterocaryl;
15 =~ or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:

said group being optionally substituted with a (C;-Cy4)-
alkyl group;
20
a2) a group of formula -(CHz),-CO-A
in which p represents 1, 2, 3 or 4,

- A represents a group of formula:




25 N-[4-(2-nmet hoxy-5-propyl phenyl ) thi azol -2-yl]-N -[ 4-
(2-thi ophen-2-yl et hyl ) pi perazi n-1-yl ] urea,

N-[ 4- ( 2- met hoxy- 5- pr opyl phenyl ) thi azol -2-yl]-N -[4 96
[ 2- (tetrahydrofuran-2-yl)ethyl]piperazin-1-yl)urea,
N-[ 4- (2- met hoxy- 5- propyl phenyl )t hi azol -2-yl]-N -[4-
(2-pyrrolidin-1-ylacehyl) pi perazin-1-yl]urea,

N- [ 4- ( 2- met hoxy- 5- pr opyl phenyl ) 8Bi azol -2-yl]-N -[4 5

[ 2-(3-ethylam nopyrrolidin-1-yl)ethyl]piperazin-1-yl]
urea,

N-[4-(5- xyphenyl =zo|-2-ﬁLL N -
[4- (T ) i yj ) pi péra® yl Jured, T—Rs or

( f—
N-[ 4- (5- oxyphenyl Me#azol *Z=NT-N 10 '
[4-(1-ben |') pi perazi ngl-yl]urea,
N-[ 4- (2- methoxy- 5- propyl enyl)thiazgr-Z-yl]-N -[ 4-

(2-pyridin-4-yl ethyl)piperazin-1-yl]urea,
N—[4T¥§d%@thoxy-5-pentaf|uoroethylphenyl)thiazol-z-

.\{'5] “Dh-dfi &8 RY) ) adu" R ¥&1 BY! 4BERARAZLBoYRY! | Urea,

N-[ 4- (5- cycl ohexyl - 2- met hoxyphenyl )t hi azol -2-yl]-N -
oL [ oi di e 3- . s 1V ’

T AL R R P BRI L BRLRBITA azol T2l vi 1ok -

[4-(Zn pmlii@ihiﬁi feprasénty! dpi D?fzfi) B- éryl] urea,

N-[ 4- (5- cycl ohexyl - 2- met hoxyphenyl ) - 5-f | uor ot hi azol 20
2-y|1-whepsp( repEengnsispdii dm-3-9r) v pdr FERFEBEAYS a group

ure .
N—[j?fég%ﬁ%T%%éxyl-2-nethoxypheny|)thiazoI-2-yI]-N‘-

~(. Q.0 o

10 -NR4Rs,

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

group of formula:

15 in which Ry is as defined above;
- or, when p represents 0, 1, 2, 3 or 4, A represents a

group of formula:

said group being optionally substituted with a (Ci-C4)-
alkyl group:;



[4-(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-1-yl]urea,
N-[ 4- (5-cycl ohexyl - 2- et hoxyphenyl )t hi azol -2-yl]-N 25
[4-(2-0x0-2-pyrrolidin-1-ylethyl)piperazin-1-yl]urea,
N-[ 4- (5- cycl ohexyl - 2- net hoxyphenyl ) thiazol-2-yl]-N -
[4-(2-oxo-2-nDrphoIino-4-y|ethyL¥piperazin-l-yl]urea,
N-[4-(5-cyc|ohexy|-2-ethoxypheﬁ§ )thiazol -2-yl]-N -

[ 4- (2- 0x0- 2- nmor phol i no-4-yl et hyl ) pi perazi n-1-yl ] urea,
30 %@b a group -B :

v L T R R S R e a1

yl ] urea,
N-[ 4- (5: c}l ohexyl - 2- met hoxypheny¥) t hi azol - 2-yl ] -N_ 97

[4-(]-oxgNyl-(1-0x0 i din-2-yl)ngt h-1-yl pi ridin-3-yI/BT
- nmet hyf) piper azi Il;ﬁea. g ocess {orypr epar Ty
)75 i,ng td;::Z.mhe Q '

Cains 1o 5, 'sing the step consisting in
reacting a conpound of formula (I1) wth an am ne
der ivatWhichofR-f snabadeEinpdyabovgys t) Coupkng agent

1)lJ, N NFz ~ ) /-\ R s 01) NF :
%#txyV%&.Rs-y(F?Sgeg%R%st 5 g,

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

acid, and also in the form of hydrates cr of solvates.

2, Compound according to Claim 1, of formula (I.a)
10 below: '

in which:
Ri, Rz, R; and Y are as defined above,
in the form of a base or of an addition salt with an .

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

3. Compound according to Claim 1, of formula (I.b)

below:




(6H2)1 (I1l) in which R1l, R2, Y, R3 and a are as
defined in daiml 10 and R 3 represents-a precursor
group of R3 or a group R3 as defined in daiml, in
the presence of a coupling agent and:in a-solvent
such as dichl oronet hane, di net hyl f.or mani de or

tol uene, in the presence of a Base such as
triethylam ne or K2CO3, at a tenperature ranging 15
froer@htlo:hl(mC R7: '(:orqao%m@l hfateraslde{ined)akrrew.

a h% N%?h af8ﬁ{“ 8& a%a]z’ﬁslfg %C%P ﬂgoadd@:l{)ﬁp £39Fith an

- 0- GﬁﬁIQJQﬁQNQﬂgﬁ iyl Gk Grad kof dratestrfeﬂTesﬁmmaes.
an -0-(C1-C8)al kyl, (C1-Q9)alkyl, 98 (C3-C10)
cycl oal kyl, trifluoro (Cl1-C4).al kyl or perfluoro-

(C1 4C4)md8ﬁ§ ﬁaﬂ)cg%f&@ﬁchﬂﬁ|CP£93UQR’ of formula (I.c)

Charact eri z

I n t conpri ses a conpound of

f or ipgllaew(:l ) according to any one of Clainms 1 to 5, or
an addition salt of this conmpound with a

10

15

20

- 25

pharnaceutlcQIIy acceptable acid, or else a hydrate
or :

a sol vate'gf thes'cortBound of

A
Q“B

(le)

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

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

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

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

. (R)—N—[4—(5—cyclohexyl—2—methoxyphenyl)thiazol-2—yl]-
N’~[4-(l-methylpiperidin-3-ylmethyl)piperazin-1-yl]-
urea, ‘ »

. N-[4- (2-methoxy-5-propoxyphenyl)thiazol-2-yl}-N'"-
[4-(2-morpholin-4-ylethyl)piperazin-l-yl]urea,

»  N-[4-(2-methoxy-5-propylphenyl)thiazol-2-yl]~-N’-[4-
(3-piperidin-1-ylpropyl)piperazin-1l-yl]urea,

*  N-[4-(2-methoxy-5-propylphenyl)thiazol-2-yl]~N’-[4-
(2~dimethylaminoethyl)piperazin-1-yl]urea, |
N-[4- (2-methoxy-5-propylphenyl)thiazol-2-yl]-N'-[4-(2-
oxo-2-pyrrolidin-1-ylethyl)piperazin-1-yl]urea,

. N-[4- (2-methoxy-5-propylphenyl)thiazol-2-y1l]-N’'~-[4-
(2-thiophen-2~ylethyl)piperazin-li-yl]urea,

. N—t4—(2—methoxy-5—propylphenyl)thiazol—2—yl]—N’—{4-



formula (1). 10 9. Pharmaceutical conposition,
characterized in that it conprises a conpound of

-~ formula (1) according to any one of Clains 1 to 5, or
a pharnmaceutically acceptable salt, a hydrate or a
sol vate of this conmpound, and 24 o 15 at |east one
phar maceutical ly acceptabl e ex %i ent. 10. Use of a
conpound of forpula (1) according to any one: of
c aiH%‘ﬁ?%?f%ﬂYQQRfﬁﬁ%ﬁﬁ%ﬁyﬁjﬁi RiRRI2Fyduretl 1 urea,
i nt endedybon_the t | Ube AR _N’ =74~
20 chronlNcqi‘th?nf)nl%Efl?gﬁﬁgt 8r)?pgl?é§2]gslqgﬁggsz§%d?o s],N 4
suc h( 2 gy ratdieirdiigrt lerydsa e t vall )l peirg 1 i reelagels) woed al so

di seases  i-n which _angi ogeni ¢ _process re_invglved. ., .,
11 ke Br e ReRer S B bR Yl chiarR] Eoviian - 14-
@ ai 2-1GB- &ty RinGRAHy1e AL I -1 -NAl ) SHRAUG S petaended -y1] -
for the treatnent or prevention of cancers in which -
angi"d¢éni c processes are involved. 12. Use of a

~0h_f coafdi ' : - =N’ ~
CooUT- 98-8 YT Ll TRaah Gyl B 08051001
i nt drded -rert hiytie itpregratciertd -orl )prignearatd ion- lofy Miurada ,or

bact eri gl .di di | og| besity. ,
LT W N T SR
1@ny [ 40ne -BlenGhaipTpel ildd n>.3 AN dhRR¥Y A iRG- 13 yIgeireanal

product intended for the treatment or prevention of ,
di s@asesN-hdsdérmeconyt h-nrapydprhenyd) shiepeladrydic)’ —(4-

of %aepyridin-4—ylethyl)piperazin—l—yl]urea,
. N-[4- (2-methoxy~5~-pentafluoroethylphenyl)thiazol-2-
y1]-N’-[4-{2-pyrrolidin-l-ylethyl)piperazin-l1-ylliurea,

15 » N-[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-N’'-
[4~(1l-isopropylpiperidin-3-yl)piperazin-l-yl]urea,

. N~[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-N"-
[4—(2—pyrrdlidin-1—ylethyl)piperazinfl4yl]urea,
. N-[4=-(5-cyclohexyl-2-methoxyphenyl)-5-fluorothiazol-

20 2-yl]-N’=-[4~-(l-methylpiperidin-4-yl)piperazin-1-yl]-

| urea, .

. N-[4-(5-cyclohexyl-2~methoxyphenyl)thiazocl-2-yl]-N’-
[4-(2-0ox0-2-pyrrolidin~l~ylethyl)piperazin-l-yllurea,
. N-[4-(5-cyclohexyl-2~ethoxyphenyl)thiazol-2-yl]-N’-

25 [4-(2—oxo—Z—pyrrolidin-l-ylethyl)piperazin—l—yl]urea,

. N-[4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl]-N"-
{4—(2—oxo-2—morpholino—4~ylethy1)piperazin—l—yl]ureé,
. N-[4-(5-cyclchexyl-2-ethoxyphenyl)thiazol-2-yl]-N’-
[4- (2-oxo-2-morpholino-4-ylethyl)}piperazin-1-yl]urea,

30 * (S) N-[4-(5-cyclchexyl-2-methoxyphenyl)thiazol~-2-yl]-
N'—[4~(1fsulphomethylpipéridin—3—ylmethyl)piperazin—l—
yllurea, ‘

. N—[4—(5—cyc;ohexyl—2—methoxypheny1)thiazol—2-yl]—N’-



5 CCR2b receptor.

97

[4-(l-oxo-1-(l~oxopyridin=-2-yl)meth-l-ylpiperidin-3-yl-
methyl)piperazin-l-yllurea.

6. Process for preparing a compound of formula (I)
5 according to any one of Claims 1 t¢ 5, comprising the
step consisting in reacting a compound of formula (II)

with an amine derivative of formula (ITII)

Y ‘ /i ‘ 1) Couplng agent i i '/( Hy)a
R, N~ "NH, ;E; ] N\
R,

2)
) | \ Ry
o
iy

in which R;, Rz, Y, R: and a are as defined in Claim 1

10 and R‘3 represents a precursor group of R; or a group R;
as defined in Claim 1, in the presence of a coupling
agent and in a solvent such as dichloromethane,
dimethylformamide or toluéne, in the presence of a base
such as triethylamine or KzCOa,.at a temperature ranging

15 from 0°C to 100°C.

7. Compound of formula (II.a) below:

(Il.a)

in which:

20 - R; represents a halogen atom, or an -0-(C;-Cg)jalkyl
or —O—(Cg-cm)cycloalkyl(clvca)alkyl group:
- R2 represents an -0-(C;-Cg)alkyl, (C1-Cg)alkyl,



10

15

20

25

30

o8

(C3-Cpo) cycloalkyl, trifluoro(Ci-Cqlalkyl or perfluoro-
(C1-C4)alkyl group.

8. Medicinal product, characterized in that it
comprises a compound of'formula (I) according to any
one of Claims 1 to 5, or an addition salt of this
compound with a pharmaceutically acceptable acid, or
else a hydrate or a solvate of the compound of

formula (I).

9. Pharmaceutical composition, characterized in that
it comprises a compound of formula (I) according to any
one of Claims 1 to 5, or a pharmaceutically acceptable
salt, a hydrate or a solvate of this compound, and also

at least one pharmaceutically acceptable excipient.

10. Use of a compound of‘formula {I) according to any
cne of Claims 1 to 5, for preparing a medicinal product
intended for the treatment or prevention pf acute or
chronic immunoinflaﬁmatory diseases and syndromes, such
as athérosclerosis, allergic diseases and also diseases

in which angiogenic processes are involved.

~11. Use of a compound of formula (1) according to

Claim 10, for preparing a medicinal product intended
for the treatment or prevention of cancers in which

angiogenic processes are involved.

12. 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 viral or

bacterial diseases, cardiac pathologies, or obesity.
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13. 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 diseases

associated with a modulation of the activity of the

CCR2b receptor.



