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2- ACYLAM NO- 4- PHENYLTHI AZOLE, PREPARATI ON METHCD

THEREOF AND APPLI CATI ON OF SAME | N THERAPEUTI CS The

present invention relates to 2-acylamno- 5

4- phenyl thi azol e derivatives, to their preparation and

t owoheioo4i/loesaeeut i c applicatian. The preseUdT/FR2004/000981
invention relates to conpounds corresponding to

formula (1): (I) 10 in which: - Rl represents a

hyQﬁﬂgﬁmhﬁiv@§H§Qe@—ﬁ@?ﬁ%ﬁfw@—&§§H£E%E%KZAZOLE PREPARATION
trifluoroethyl, hydroxyl oxy,

trlfMEWH@E“ﬁﬁERH@Ftﬁmé|N9PQF@R@IMN ¢ E3s 8k CcYR! @HERAPEUTICS

al kyl oxy, allyloxy, cyclopropyl methoxy or (Cl-

C4)al kylthio group; R2 represents a hydrogen or

hal ogen atomor a (Cl- C8)al kyl, trifluoroethyl,

per f | uor o( C1TG4) alrieslent( G3rve2d iGHD ) reaicdtead kyd 2 pheiydmino—

(Cl-C8) al koxy, trifluoromethoxy, trifluoroethoxy,

5aIHypb£pyl¢ﬁaaz©8p ceolivaltkiylersat Haxytheir preparation and
Lc ycl oal kyl oxy or (C3- C8) cycl oal kyl net hyl

gr&@pt 2irRgheagppreséncs aprdriogs iclosen from a)al)

-0 (C2-C4)al k-A; a2) -O (Cl-C4)al k-B; 5b)a3) -OE
- (Cl-4) al k- Ahecpresent invention relatés to compounds

corresponding to formula (I):

10

I\ AT
C-NH I
=t N-— ey
R, R;
R,
in which:
- R; represents a hydrogen or halogen atom or a (Ci-
Cs)alkyl, trifluorocethyl, hydroxyl, {(Ci-Cy)alkoxy,
15 trifluoromethoxy, trifluorocethoxy, (C3-Cg)cyclo-
alkyloxy, allyloxy, cyclopropylmethoxy or (Ci;-
Cs)alkylthio group:
- R; represents a hydrogen or halogen atom or a (Ci-
Cglalkyl, trifluorocethyl, perflucro(C,-Cy)alkyl, (Cs-
20 Cig) cycloalkyl, phenyl, (C1-Cg)alkoxry,

trifluoromethoxy, trifluorcethoxy, allyloxy, (Cz-
Cg) cycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Cs-

Cg)cycloalkylmethyl group;



Cl-4) al k-NR4- (C1l-C3)al k-B; 10e)el) -CONR4- (C2-C4)
al k- A; e2)-CONR4- (Cl-C4)al k-B; e3)-CONR4-E; f)fl)
-COD (Ad-C) alk-A f2)-COGA;, f3)rlll~ N'Rs -CON)
PONH2 f 6) -CO-NNJ f7) -CONLO 15 R4 represents a
hydrogen atomor a (Cl-C4)al kyl group; - A represents
a group NRSR6; 3 ,- (CH)g--, - B represents a group
-CH _j R5 YO 5 GrounPdheRSS &S, .2 group - N---
) CH C% rreE(E{ﬁlg)E'%‘g IaE Pé:gpgsgntsea group -CH NRS ~
C2p 1 @GH2) Ta1) ~0-(Cz-Cq)alk-2;

a2y -0-{C;-Cq)alk-B;

B, d)dl) -(Cl-C4)al k- NR4- (C2-C3)al k-A; d2)
(
|

al) -0-E;
5 k) ~{C1=Ca)alk-a;
c) -B;

d) dl) ={(C1-C4)alk-NRy- (Cy-Ci}alk-A;

d2) —-{Ci~C4)alk-NRs— (Cl—C3)alk—B;
e) el) —CONRy- {C2-C4)alk-A;
10 e2) —-CONR;-(Ci~Cy)alk-B;

e3) —-CONR;-E;
f) fl) -CO-D-(Ci1-Cz)alk-A;

f2) -CO-G-A;

N-R,
-CON .
£3) ;
(\\N-Rs
CH,),
£4) -CO-N

+
*

£5) 4:04:@4;
CONH,
£7) ———covNC>=o :

- Ry represents a hydrogen atom or a (Ci-Cgq)alkyl

15

group;

- A represents a group NR:sRsg;




G represents a group - '-4)_CH CF. 5 - R5 and R6
each represent, independently of each other, a
hydrogen atom or a (Cl1-C6)al kyl, allyl,

(C2-CA)al k-0 (Cl-CA4)al kyl, (C2-C4)al k-OH, (C1-C3)al k-
CON (R4) 2, (C2-C3) al k-NHCO (£1-C4) al kyl, (C3-C7)
cycl o- alkyl, (C3-C7)cycloal kyl nethyl, -CO 10
pyrrolidinyl optionally substituted mﬁth a -Co (C1-

C4) al kyl group, benzyl, tetrahy n tetra-
hydr opyr anyl net hyl , dlnethylte nyI
tet‘rahy(ﬂdffelﬂ%ﬂsetﬂt&étr%lfﬁﬁbﬁ’of yI ﬁoup or R5

and R6, together with the nitrogeé @n1to 15 which
they are attached, constitute a h ¢ﬁrocycllc r adi cal
chosen from aZ|r|d|nyI azetl 2 ol i di nyl,

pi per i dithyeP st o?az%‘fﬁlﬁi’/l - ?ﬂr‘TR H;j) 1,
pi perazi nyl, tropanyl, qU|nucI| §

2- azablcyclo[z 2, 1]heptany| 2-aza 20

bi cycl o[ 2, 2, 2]octanyl t he sa|Q/hdIH{pprIic radi cal s

bei ng u ubstltut d or |L d with g-Rahenyl ,
hal ophe Q%ﬁ%?QI?onéiﬁ? phee}? %y»#ﬂu rdnethyl

hydr oxyl , nethoxy, hydroxynethyl Roxynet hyl ,
fornan1do or trlfluoroacetylantno Cﬂi up, a group
-NR4R7, tetrahydropyran-4-yl anifo, o( R4) 2,

- CONRAR G, r efGHRGON(RA T ¢Ql- ) al k /%%41,
(C3- C9) cycl oal kyl - CONR4-, (Cl- o%-atuy&;!i 5 R4-
(C3-C8) cycl oal kyl - OCONR4-, ((Cl-C4)al kyl - OCO 2N- or

4 St SR goth, SUBELELHCE M Pl T €ach

to the Qﬁﬁﬂggl a hydrogen atom or a (C;-Cg)alkyl, allyl,
(Cz-C4)alk-0-(C1-Cq)alkyl, (Cy-Cs)alk-OH, (Cy-Ciz)alk-
CON (R4} 2, (C-Cz}alk-NHCO-(C;-Cs)alkyl, (Cs3-Cy)cyclo-
alkyl, (C3-Cy)cycloalkylmethyl, -CO-(Cy-Cs)alkyl,

10 pyrrolidinyl optionally substituted with a -CO-(Ci-
Cy)alkyl group, benzyl, tetrahydropyranyl, tetra-
hydropyranylmethyl, dimethyltetrahydropyranyl,
tetrahydrofuryl or tetrahydrofurylmethyl group;

- or Rs and R¢, together with the nitrogen atom to

15 which they are attached, constitute a heterocyclic

radical chosen from: aziridinyl, azetidinyl,

pyrrolidinyl, piperidinyl, perhydroazepinyl,
morpholinyl, piperazinyl, tropanyl, quinuclidinyl,
2-azabicyclo[2,2,1]heptanyl, Z2-aza-

20 bicyclo[2,2,2]octanyl, the said heterocyclic

radicals being unsubstituted or substituted with a

phenyl, halophenyl, trifluoromethylphenyl,



10 atom bearing -CONRAR 4; R, represents a hydrogen
atom a (Cl-4)al kyl or an -SO2CH3 group or R4 and
R7, together with the nitrogen atomto which they are
attached, constitute a pyrrolidinyl or piperidinyl

radical; 15 - p represents 1, 24 3, 4 or 5, - ¢
represents 0, 1 or 2; - r represents 1 or 2; - s
represents 2 or 3; - p + q being |less than or equal to

5, 20 -tﬁﬁlgof{rb{%}lﬁéﬁm%@axﬂ, efdahok9, Shydro@lkethyl,

represents an a the condition that R1™ and

R2 are nQlv i rphd @NEOUSEYrm@n 8T §8eprat Pibrdheetylamino
compounds of fornula (1) may conprise one 25 or nore

asymet rd €068y bong A6 0Fs-NAjIeY ey rehysirepiystan-a - yikenino,
form of enantioners or diastereoisoners. These

enant i orereN exd »¢li aSLERERT §0METH;COANE, B} ,SO(TRE,) alkyl-

m xtures 5 thereof, including racem c m xtures, form
part of adnR,-H,nviEntConcySloallylyCONRe- axi@l-Cahdlkyl-
equatorial, endo and exo stereoisoners and al so

m xt ur eVEPRe0f (CarfspaycloslkyheOCaNBti oh(Ci5Crhalkyl-
compounds of fornula (1) may exist in the form of ,
bases orO@}) ALi @Iad(cﬁlt‘p@ha}séﬂsgo@uéhoﬁdaPPﬁ*éht%SFit yith
formpart of the invention. These salts are

advant ag@Risty PPEPaFREP W t BTOPRAF naceuti cal |y

cocept AP, Aty %S Ay 0, 2B, B8] et Pabeon
16he conpggggsbggr{g&ny&gN&h%4§Iso form part
- R, represents a hydrogen atom, a ({C;-C4)alkyl or an
~50,CHs group or Ry and R,;, together with the
nitrogen atom to which they are attached,
constitute a pyrrolidinyl or piperidinyl radical;
i5 - p represents 1, 2, 3, 4 or 5;
- q represents 0, 1 or 2;
- r represents 1 or 2;
- s represents 2 or 3;
- p + g being less than or equal to 5;
20 - p + r being less than or equal to 5;
- alk represents an alkylene;
with the condition that R; and R; are not simultaneously
a hydrogen atom.
The compounds of formula (I) may comprise one
25 or more asymmetric carbon atoms. They may thus exist in

the form of enantiomers or diasterecisomers. These

enantiomers and diastereoisomers, and also the mixtures




of the invention. The conmpounds of fornmula (1) may

al so exist in the formof hydrates or solvates, i.e.
in the formof 15 associations or conbi nations with
one or nore nolecules of water or with a sol vent.
Such hydrates and solvates alsp formpart of the
invention. In the context of the present invention,
the following ternms have the neani ngs given bel ow. 20

- arhalogen @{oMdiahg M die: @ hhoLd NefoAnbEOM NEF the
or an iodi'ne; an al Kyl group: a Iinear or branched

nmonevairefiton .S & iniatLel ) i@t ei Ar sk cophat 8rgl 1 €8do and
4 carbon atonms or, where appropriate, 1 to 8 carbon

at ehm saﬁr@camﬁneasrd hatd relysdbenienitonethé pebfideorm part of
methyl, ethyl, propyl, isopropyl, butyl, isobutyl,

t erthe dutwdntipentyl, neopentyl, tert-pentyl, etc.

groups; 6 a cycloal kyl group: a cyclic al kyl group

Tontai ning 3Jheo Smerbuols abnkoonlahéele npprepiéht &n the
3 to 10 carbon atons, which is optionally bridged.

Exéﬁﬁﬁé@f1ﬂﬂﬁeﬂnﬂFkﬂilﬁﬁﬂdTﬁﬁQﬂﬁ#ﬁﬂLﬁﬁﬂ%%Cl%%?@p@@dlglon
cycl gbutyl, cycl opentyl, cyclohexyl cycl oheptyl ,
cy daddet ioTdh dJaaFcFar%ﬁw §he GFRRRELGM- al koxy group: a
Gof | ned abovdeat avﬁg%'%i%eg%fao%a'#%w%g%@%fwrmﬁ%ﬂeﬂlth
O Yoo T AL 0L 2 U COTLRL 003, L
1&'cﬁﬁlqp%é%&gﬁ%hi¥n§¥€tJE%f&prHQP §gm59épukgr($&rifying
or isolating the compounds of formula (I) also form part
of the invention.
The compounds of formula (I) may also exist in
the form of hydrates or solvates, i.e. in the form of
15 associations or combinations with one or more molecules
of water or with a solvent. Such hydrates and solvates
also form part of the invention.
In the context of the present invention, the
following terms have the meanings given below:
20 - a halogen atom: a fluorine, a chlorine, a bromine
or an iodine;

- an alkyl group: a linear or branched monovalent
saturated aliphatic group containing 1 to 4 carbon
atoms or, where appropriate, 1 to 8 carbon atoms.

25 Examples that may be mentioned include methyl,
ethyl, propyl, isopropyl, butyl, isobutyl, tert-

butyl, pentyl, neopentyl, tert-pentyl, etc. groups;



subj ects of the invention, nention nmay be nmade of a

15 first sub-group of conpounds corresponding to the
general formula (1'): s It GNHX O N -"- (1) 20 in
which: - Rl represents a hydrogen or hal ogen atom or a
(CLl- C4)alkyl, trifluoroethyl, hydroxyl,

(Cl1-A4)al koxy, trifluoronethoxy, trifluoroethoxy, 7
(C3-CB)cycIoaIkonxy, al l yl oxy, cycl opropyl met hoxy or

Cl-4) 4 h s
(hal oge)n at om Orqgjclbqj ég%a pcffétrlf %%r%g%ﬁ&?g &ntaining

per f | uorp(Ll- : o ChEYE 93 Ky, &)@@nyht 10
(C1- CB)éfggif?gégééquﬁééﬁﬁhoxy,tr|flfﬁgoe ?%xy, °

al | yl ox¥sa lfo3r @n@c'&ﬂM'i@tMNonal brld%ed Examples
(C3- C9)cyc|oa|ky|oxy or (C3- cycloaliylnet

group; -tH3x mepf Qﬁeenﬁ@@cgtéwplmm@@ é}h@lﬁbprdﬁyg) al)
-0- (C2-C4) alk-A;, a2) -0-(Ci1-C4)al k-B; a3) -0-E h) -
JCl- A) alKk-AuthBbi,) eBilgpei)yl, cyclohexyl, cycloheptyl,
-(Cl-C4) al k- NR4- (C2- C3) al k- A;
cyclooctyl and adamantyl groups;
- an alkoxy group: a radical -O-alkyl in which the
alkyl group is as defined above;
- an alkylene group: a linear or branched divalent
10 saturated aliphatic group containing 1 to 3 carbon
atoms or, where appropriate, 2 to 3 or 2 to 4
carbon atoms.
Among the compounds of formula (I) that are
subjects of the invention, mention may be made of a

15 first sub-group of compounds corresponding to the

general formula (I’):

20 in which:
- R; represents a hydrogen or halogen atom or a (Ci-
Cq)alkyl, trifluoroethyl, hydroxyl, (Ci-Cs)alkoxy,

trifluoromethoxy, trifluorcethoxy,



d2)
(C2-C4) alk-A; 01)e2) -CONR4-(Cl-C4)al k-B; e3)
-CONR4-E; fl) -COD (C-C2) alk-A; f2) -COGA; 8

~N- R5

- (Cl- C4) al k- NR4- (C1-C3) al k-B; k) el) - CONR4-

f 3) -CONJ NNR5 /CONH2 f 6) -CON '--N3 - R4

represents a hydrogen atom or (Cl-C4)al kyl group; A
represents a group NR5RG; r ( g-~1 5 - B represents

a group
a group
group -

-CHNRS. --(CH Prr (C}Q)q - D represents

Pd%r %EY&E%%ZQyEoQW&&}lex? EDESEERED Anechoxy

group - N Bélﬁgﬁtﬁﬁoeaeaugepr esent,

i ndependent |y of ' eac

10

15

20

R; represents a hydrogen or halogen atom or a {(C;-
Cg)alkyl, trifluorocethyl, perfluoro(Ci-Cs)alkyl, (Cs3-
Cip)cycloalkyl, phenyl, (Ci-Cg)alkoxy,
trifluoromethoxy, trifluoroethoxy, allyloxy, (Cs-
Cg)cycloalkylmethoxy, (C3;-Cg)cycloalkyloxy or (Cs-
Cg)cycloalkylmethyl group;
R3; represents a group chosen from:
g) al) —-0-(Cy-C4)alk-A;

a2y -0-(Ci-C4)alk-B;

a3) -0O-E;
h) -(C1-Cq)alk-A;
i) -B;
3) dl) -(C;-Cs)alk-NRs4—(Cs-C3)alk-A;

d2) —(Ci~Cs)alk-NRs-(C;-C3)alk-B;
k) el) ~CONR4—(Co-Cs)alk-»A;

e2) —-CONR;-(C,-Cy)alk-B;

e3) -CONRs-E
1) f1) -CO-D-(C,-Cz)alk-A;

£f2) -CO-G-A;



10 other, a hydrogen atomor a (Cl-C6)al kyl, allyl,
(C2-CA)alk-O(Cl-CA)al kyl, (C2-C4)al k-OH, (C1-C3)alk
CON (R4) 2, (C2-C3) al k-NHCO (C1-c4) al kyl, (C3

07) cycl oal kyl, (C3-C-i)cycl oal kyl met hyl, benzyl, 9
tetrahydropyranyl, tetrahydropyganyl net hyl,

di net hyl t et rahydr opyranyl, tetrahydrofuryl or

t et rahydrof uryl net hyl group; or R5 and R6, together
with the nitrogenatomRQ 5 which they are attached,
constitute a hetdrocy lié radical chosen from

aziridinfi3) a€@-Nd{ nyl, pyrrolidinyl, piperidinyl,
per hydr oazepi nyl , nnrphollnyl pi perazi nyl, tropanyl,
qui nucl i di nyl, 2- i [2, 2 1] hept anyl ,

2-azabi cycl of 2 2] 2] l ctanyl, the said het er ocyclic
radlcalsﬂ)@)rtgﬂ Muted or substituted with a
phenyl | ophen | uoronet hyl phenyl ,
trlfluoronethyl hyd |, methoxy, hydroxynethyl,

met hoxynet h or trifluoroacetyl am no
group, a &® %UFQ%?

st% ahydr opyr an- 4- yl ami no,
-CON(R4) 2, - CONR4R

CO\l(R4) 2 (C1-4)
al kyl - CONR4-, (C1-C4)al EET(,()OO\I
(C1-A4) al kyl - COO; Ei ituted W|th one or nore
nmet hyl groups '
to the caf® nCCZ-(Natom N ng - R4R 4; - R7
represents a hydr (Cl-A)alkyl, or R4
and R7, together with the nitrogen atomto which they
are attached, constitute a pyrrolidinyl or
pi peri diRylrepadisealt;s 25 hydragepr edem 11,2 2(C13Ca4adkyl

group;

- A represents a group NRsRg;

/’ (Cﬂz}q‘\
\-(CHZ)—/

5 - B represents a group 5

- D represents a group -N _/F}L "

- E represents a group -CH ‘/FLRs X

- G represents

W
Q
H
O
e
o
("
!
R

- Rs and Rg each represent, independently of each

10 other, a hydrogen atom or a (C:-Ce)alkyl, allyl,
{Cr-Cyq)alk-0-(Ci-Cslalkyl, (Cz-Csq)alk-OH, (Cy-Ci3)alk-
CON (R4} 2, (C2-Cz)alk-NHCO-(C1~C4q)alkyl, (Cz-—

Cy)cycloalkyl, (C3-Cqy)cycloalkylmethyl, benzyl,



- g represents O, 1 or 2; - r represents 1 or 2; 10 s
represents 2 or 3; - p + q being less than or equal to
5 p +r being less than or equal to 5; alk
represents an alkylene; 5 with the condition that Rl
and R2 are not sinultaneously & hydrogen atom Anbng
t he conpounds of formula (1) that are subjects of the
invention, nmention may be made of a second sub-group

of conpaynds, %yﬁ%&§% ﬁ%ﬁef @Fa drééyﬁ@hb@%@thﬁ@ i's

in pOSItIOﬂ eny In pOSItIOﬂ

-5 and/ Ochn@twlﬁ@tpé)ﬁyawﬁ réln9i t het ebhgaropheny! or
thus nore particul arly, ¥|on may be nmade of the

COnpound@e@&aﬁﬁ&f@&ﬁ&yﬂﬁe@hyl)gréhbw|'n which Rl, R2

and R3 are as defined for (1). Anbng these conpounds,

anot her stlRgra0up R, t2Gechepowidd ahef arimdoaefl @ccar eo
those in which: Rl represents a hal ogen atomor a

g Cl- C4) atlkiyth thwydraxyl att&thE&4) abkogyitute a heterocyclic
(C3-Cs) cycl oal kyl oxy, allyl oxy, cyclopropylnethoxX or

( Cl- C4) atdyital ochgseoupframd/ aeitidinR2, r appesdany

hal ogen atom or a (Cl-C9)al kyl ,
pyrrolidinyl, plperldlnyl perhydroazepinyl,

morpholinyl, piperazinyl, tropanyl, gquinuclidinyl,
2-azabicyclo[2,2,1lheptanyl, 2-azabicyclo[2,2,2]-
10 octanyl, the said heterocyclic radicals being
unsubstituted or substituted with a phenyl,
halophenyl, trifluoromethylphenyl, trifluoromethyl,
hydroxyl, methoxy, hydroxymethyl, methoxymethyl,
formamido or trifluorcacetylaminc group, a group
15 -NR4R,7, tetrahydropyran-4-ylamino, -CON(R4)2,
~CONR4R* 4, -CH;CON(Rg)2, {C1-C4)alkyl-CONRs-,
(C1-C4) @alkyl-OCONRy— or (C;-C4)alkyl-COO-; or

substituted with one or more methyl groups;

- R’4 represents a group (CHz}s linked to the carbon
20 atom bearing —CONR4R’4;
- R; represents a hydrogen atom or a (C;-C4)alkyl, or
R, and Ry, together with the nitrogen atom to which
they are attached, constitute a pyrrolidinyl or
piperidinyl radical;
25 - p represents 1, 2, 3, 4 or 5;
- q represents 0, 1 or 2;

- r represents 1 or 2;



trifluoronethyl, (C3-Cl0)cycloal kyl, phenyl, (G -

CB) al koxy, allyloxy, (C3-C8)cycloal kyl net hoxy, (C3-
CB) cycl oal kyl oxy or (C3-CB)cycl oal kyl methyl group; 5
and/or - R3 represents a group chosen from groups a),
b), c¢), d), e) and f) as defined above for (). Mire
particul arly, anong these conpounds, nention may be
made of the conpounds in which: 10 - Rl represents a
(Cl- C4) & kQpype S0l HPF opy| gt hoxy or  (Cl- C4)al kyl thio
group; and/or - R2 represents a hal ogen atomor a
(CL-C8) @ kylg bdird | 1someidy| or (§&32£1006ys} oal kyl or
(Cl-C8)al koxy group; and/or 15 - R3 represents a
greup f or heimngeddelcanpornssual torbula (1) of
the invention, nmention may be nmade especially of the
fold ow regllcomgumasksnts an alkylene;

4-((4-[3- (R -(acetyl am no) pyrrolidin-1- 20

Sl Jwgitgerttd reandd ticar bdrat )RiNeal Fa- bueyho2- simultaneously
met hoxyphenyl )-1, 3-thiazol -2-yl]benzam de; et hyl

(14 PYUqeey 25Ut y| - 2- met hoxyphenyl ) t hi azol -
2-yl car banoyl ) pi peri di n-4-yl)carbamte; -

N- (4- (5- but yI& -%t%ﬂf@%‘ﬂ‘}‘%i%of@é@%?- 4i| 4that are
(3- (R a(‘;:t%%/égﬁkgfgp%’ra\rée‘%égéﬁ, 1@’!&{’&9%‘{1&9'%‘5 rlnade of a

ca
- 5 bt -2 oxyplieny A azel 2 L) s e as

(tetr ani no) pi perfi dine
ar. vi)henzam de;
lq;(é§%¥éﬁiklohexyl-2-nethoxypheny|) t hi azol - 2-yl) - 4-

R; is in position -2 of the phenyl and/or R; is
in position -5 and/or R3 is in position -4 of the other
phenyl; thus more particularly, mention may be made of

the compounds of formula:

15

in which Ri, R; and R; are as defined for (I}.
Among these compounds, another sub-group of
20 compounds of formula (Ia) are those in which:
- R; represents a halogen atom or a {Ci-Cs)alkyl,
hydroxyl, (C1-C4)alkoxy, {C3-Cg)cycloalkyloxy,
allyloxy, cyclopropylmethoxy or (C;-Cs)alkylthio

group; and/or



5 (2-(tetrahydropyran-4-yl am no) et hoxy) benzam de;

N- (4- (5-ethyl -2- et hoxyphenyl )t hi azol -2-yl)-4-(3-

(tetrahydropyran-4-yl anm no) propyl ) benzam de; -

N- (4- (5-cycl ohexyl - 2- et hoxyphenyl )t hi azol - 2-yl ) - 4-
(4-(pyrrolidin-1-yl)piperidineqh- 10

car bonyl ) benzam de; -

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

N -pyrrql,i depreseiniat By h-arer Ralamdea Stl—c )alkyl,
N- (4- (5-butyl-2-nmet hoxyphenyl )t hi azol - 2-yl -4-?4

(3-(R)- (@&Pﬁl%ﬂﬁﬁlﬁ@)alponﬂ—wﬂng})@yééplkj/ﬂj Nohengd, (Ci1-
yl ) pi peri di ne-I|-carbonyl)benzani de; -

N- (4- ( 5-QuaykoZyrehOwipieny| (hCarofe Poyl ky Imédhoxy, (Ci-
(3-(R) -isobutyryl am nopyrrolidin-1-yl)piperidine-I-

car bonylQshenyzdmadéyloxy or (C3-Cg)cycloalkylmethyl group;

N- (4- (5-cycl ohexyl - 2- met hoxyphenyl ) thiazol-2-yl)-4-

20 (4- (mod/modi di n-1-yl) pi peridi ne-1 -

car bonyl ) benzam de; -

N- (4- ( 5-Futtpbreseatisory gieme ahsserolfoom | grougy.-al, b), <),
(3-(R) - hydroxypyrrolidin-1-yl)piperidine-|-

(9 (1- ot Y53 GIA%h WRoL3A Yot )9 of BERE napEoapd;

L AT e R e bl

T (e (5 BuEy S et ofy pfangt ) ThiSs S5 SRAopyLgEhony o
(3 ég%-yﬁgc@g%gﬂgggmel beblpl- ghhpbperidi ne-| -

- R, represents a halogen atom or a {C;-Cs)alkyl,
trifluoromethyl, {(C3-Cigo)cycloalkyl or (C:-Cs)alkoxy
group; and/or

15 - R; represents a group f2 or eZ.

Among the compounds of formula (I) of the
invention, mention may be made especially of the
following compounds:

- 4-((4-{3~(R)-{acetylamino}pyrrolidin-1-

20 yl]lpiperidin-1-yl)carbonyl)-N-[4~-(5-butyl-2-
methoxyphenyl)-1,3~thiazol-2-yl]lbenzamide;

- ethyl (1-(1-(4-(4-(5-butyl-2-methoxyphenyl}thiazol-
2-ylcarbamoyl)piperidin-4-yl)carbamate;

- N-(4-(5-butyl-2-methoxyphenyl)thiazol-2-yl})-4-{(4-

25 (3- (R) —acetylaminopyrrolidin-l-yl)piperidine-1-

carbonyl)benzamide;



- N-(4-(5-ethyl-2-ethoxyphenyl)thiazol-2-yl)-N -

pi peri di n-3-yl terepht hal am de;
N—(4-(5-ethy|-2-ethoxypheny|)thiazo|-2-y|)-4-(4-(3 10
(R) - hydroxypyrrolidin-1 yl)piperidine-l-

car bonyl ) benzam de; -

N-(4-(5-ethyl-2- ethoxyphenyl)thlazol 2-yl)-N-((S)

(1-et hyl pyrrolidin-2- yI)nethyI)terephthaIanide -

N (4- ( Sy -oheopi +2r-et hesphienyh pziel a 2oyl = 45(4
((S)-(1-et ylpyrroﬁadln 2- yl)nethyl terephthal- g%?de

- N (4- (el mheagy 2aret -hoxymhesyd Jpé i @zee - 2-y1 ) -
N-((S)-(1- ethylpyrrolldln 2-yl) et hyl)terephthal -

am de; Zirbonyl)benzamide;

N- (4- (5-cycl opentyl - 2- met hoxyphenyl )t hi azol - 2-yl) -

4- (-4- (t et ahydr-apyr larhebs yl -a2v ma) ipd pephemnk) thiazol-2-yl) -4-
car bonyl ) benzani de; -

N (4- (5- Iexidst2eatatdoxgrptamnyd ) ¥ imzod » 2t o xy Mbenzamlder

(tetrahydropyran-4-yl am no) pi peridine-I- 25

carbonyIND d@matdry i - methoxyphenyl)thlazol 2-yl)-4-(3-
N- (4- (5-cycl ohexyl - 2- nethoxy henyIL t hi azol - i

(4- (3- ( RyCHcerTi SRRGTAA T BT Y HRHLAC P%P}S%PP%% de;

car bonyl ) benz

\- (4- (5t T@%W@T%*ﬁ%&w%ﬂsba@fa1~%—yl>- -
e b f%wmo@g%m' 1 e dp ¥ @l Reri dine- 1 -

carbonyl
(4- (5§%Q§%HV {@@xyphenyl) t hi azol - 2- yl)_4-
(3 ( oxyne pyrrolldln -yl ) pi peridi ne
h?ir?é WSS A pottospenn s
N’ -pyrrolidin-2-ylmethylterephthalamide;
- N-(4- (5-butyl-2-methoxyphenyl)thiazol~-2-yl)-4-{4-
(3-(R) - (cyclopropanecarbonylamino)pyrrolidin-1-

15 yl)piperidine-l-carbonyl)benzamide;

- N-(4-(5-butyl-2-methoxyphenyl)thiazol-2-yl)-4-(4-
(3- (R)-isobutyrylaminopyrrolidin-1-yl)piperidine-1-
carbonyl)benzamide;

- N- (4- (5-cyclohexyl-2-methoxyphenyl) thiazol-2-yl)-4-

20 (4-{pyrrolidin=-l-yl)piperidine-1-
carbonyl)benzamide;

- N- (4- (5-butyl-2-methoxyphenyl)thiazol-2-yl)-4-(4-
(3- (R)-hydroxypyrrolidin-1-yl)piperidine-1-
carbonyl)benzamide;

25 - N-(4- (5-butyl-2-methoxyphenyl)thiazol-2-yl)-N’-

((S)-(l-ethylpyrrolidin-2-yl)methyl) terephthal-

amide;



(3-(R) -acetyl am nopyrrolidin-1-yl)piperidine-I-
car bonyl ) benzam de; -
N- (4- (5-cycl opentyl - 2- net hoxyphenyl ) thiazol-2-yl)-

4-(4-(3-(R) -acetyl am nopyrrolidin-1-yl)piperidine- 15

1-carbonyl ) benzam de; - ethyl 13
1-(1-(4-(4-(5-butyl - 2- net hoxyphenyl )t hi azol -
2-y|carbanny|)benzoy|)piperidin-4 yl)pyrrolidin-3-
(R=yl pr }thiazol-2-y1l
N (42 (51\35 ﬁ.‘;-%ut 1- 2 ethoxyph yl}-
(4-(3- (P{)3-R{ﬁpﬁ&®’é?é“&i@mli%l%ﬁpéri((hi]@épﬁf-l di ne-
1- car bonyl ) benzam de; -

N- (4- ( 5S-cad shexyber?z amidoxyphenyl ) t hi azol - 2-yl) - 4-
(4-(3- (R -butyryl am nopyrrolidin-1-yl)piperidine-|-
car-bonyly-benz ggrtsle; y PE2-methoxyphenyl) thiazol-2-yl)
N- (4- (5-cycl ohexyl - 2- et hoxyphenyl )t hi azol - 2-yl ) - 4-

exyl oxyphenyl)¥h|azol 2-yl)-4- 20

-4

4-(4-

{4-

g 4- (3- (R)3-atPtyaA cet yiboyinaby di ol 1dh) br pbi pibasitiine-1-

car bonyl ) benzam de; 15

N- (4- USQﬁﬂh@niibhﬁ@xvphéﬁyl)thiazol 2-yl)-4-(4-
(pyrrolidin é_)plperldlne I-carbony %benzan1de
N (4- (5- %ﬂfw eimpkypreryeFYrrazsl i D

(1-ethyl pyrro]idin:2- th t erepht hal am de; 5 -
met hyl ]P%H?¥¥F¥WT BY%E%??PQXH%% §ghenyl)thiazol-

yRFON-2TYR) =N -

2. y1 car iamoy 1) 1 B&1L 10 SeNLUOMRLR) L PERs Fro1-2-y1) -4 (4- (3

yl)carb

1§ 0 o LRPS Lo e Bt IR eny| d1 pLagging-yL) -

4-(4- (3 amni nopyrro

plperéé%gﬁh%g QQQM%& benzani de;

I
%—%4 (5- oxyp enyl )t hi azol - 2-yl) - 4- (4-(3-
(R=pr omm(wl el QoY1 LOLL gl Bz Jpibh Pl PERi HEBE=D=y1)

_NF_((S)_

(l-—ethylpyrreolidin-2-yl)methyl)terephthalamide;

- N- (4= (5-cyclohexyl-2-ethoxyphenyl)thiazol-2-yl)-N’~

15 {(S)-(l-ethylpyrrolidin-2-v1l)methyl) terephthal-

amide;

- N- (4~ (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl)-

N’-{(8)-(l-ethylpyrrolidin-2-yl)methyl)terephthal~

amide;

20 - N- {4~ {5-cyclopentyl-2-methoxyphenyl)thiazol-2-yl)-

4- {4~ (tetrahydropyran-4-ylamino)piperidine-1-

carbonyl)benzamide;
- N~ (4- (5-hexyl-2-methoxyphenyl)thiazol-2-yl)
(tetrahydropyran-4-ylamino)piperidine-1-

25 carbonyl)benzamide;

-4 -

(4-



car bonyl ) benzam de;

N-(4-(5-cycl opentyl - 2- et hoxyphenyl )t hi azol -2-yl)-4- 15
(4-(3-(R)-propi onyl am nopyrrolidin-1-yl)pi peridi ne-

1- car bonyl ) benzam de; - ethyl
1-(1-(4-(4-(5-cycl opentyl - 2- et Raxy-

phenyl )t hi azol - 2-yl car banoyl ) pi peri di n- 4-
yl)pyrrolidin-3-yl)carbamate. 20 Sone of the conpounds

of ‘formyja {1 ©5 Ve 880k ¥i 8hes 60r2—y1) ~4-
t he prgggrgéi%%n%¥cgéﬁéﬁyfc%n%%und39%§é§grLula (1), ag
will be seemimyheceeypamlfSpgiyeniiahel-ylnpiperi@xhe-1-
her ei nbel ow, the term™protecting 25 group Pg" neans

a group ¢hatony1shéyzatl s a reactive function such
as a hydroxyl or an amine to be protected during a

synt hesis ( an(s secontt y-adtovsyphenybi abiait6lreagli vé- (4-
function to be regenerated at the end of the

synt hesi 63- Bxprpd Esy bémpropectohidgnolipsl hpdpefidine-1-
protection and deprotection nmethods are given in

" Pr ot ect¢aeb@plpsenpa@kgani c Synt hesis", Geen et

al., 5 2nd Edition (John Wley & Sons, Inc.,. New

York). 1M {ée(texychehexyibel ofetbpsyPRRRYL) BRYPARGL-2-Y1) ~4-
group” neans_a group that can be readily clea sd.fronh. _
5 ol ecl o By (Bt CARFRGRUNRERETBY SEPLLBORT1 Vil RLPEEALne
of an e]ectron |f. This.group may thus be readily

repl aced 1%35??%$§L3?ﬁ5?mb?%0p during a substitution

LGSaEL) v LS SXPIR) e SHEDL EPMAUR 8T OUBSoB1E2 010 -
o L E e s sk erropsik 1t pReamLncot-
given in.; AJNRPERHenzamide;

- N- (4- (5-cyclopentyl-2-methoxyphenyl)thiazol-2-yl)-
4-(4-(3-(R) —acetylaminopyrrolidin-1-yl)piperidine-

15 l-carbonyl)}benzamide;

- ethyl 1—(1—(4—(4—{5—butyl~2—methoxypﬁenyl)thiazol-
2-ylcarbamoyl)benzoyl)piperidin-4-yl)pyrrolidin-3-
(R)~ylpropionate;

- N- (4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl) -4~

20 {4-(3-(R) -propionylaminopyrrolidin-1l-yl)piperidine-

l-carbonyl)benzamide;

- N-(4-({5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl)~-4-
(4-{3-(R) -butyrylaminopyrrolidin-1-yl)piperidine-1-
carbonyl)benzamide;

25 - N- (4- (5-cyclohexyl-2-ethoxyphenyl}thiazol-2-yl}-4-

(4- (3-{(R) —acetylaminopyrrolidin-1l-yl)piperidine-1-

carbonyl)benzamide;



15 Organic Chenistry", J. March, 3°d Edition, WIley

I nterscience, pp. 310-316. In accordance with the

i nvention, the conpounds of general formula (1) may
be prepared by the process that follows. 20 This
process is characterized in thag: a functiona
derivative of an acid of formula: 0 11 COCH (IIl) 17
in which R3 represents R3 as defined above for (I) or

a _precyysof. @—&yﬂ%lé%%k‘é\%ﬁ% ?‘t}@i%%gfgihizﬁiohe (4~

derivative of formila: 5 In

1 an

repr esent ygggﬂgaaﬂAﬁﬂpﬂ)%?%éﬁﬁhfﬁéiﬂ~c£&@@#ﬁ§PbénQémide;

R1 and as defined for

and then, where

appr opr izt & - e 1qonpaHsk Hdrwsp bt @l negiaddlef-y1) -N' - ( (R} -
formula: 0 1{ GNHin which R1, R2 and R 3 are,

respect i velath Rl yRPo 0id 38 2-15) metlpy Erue seplstod 1 Rbide;

R2 and R3, is converted into a conpound of formula

F1)- Thenetpriesist dn- pr ecut Savutofl Rl méhoxypBeny hbthsazol -
a substituent that may be converted into Rl, R2 or R3

vi a one Dty mrrbarhend load peehdihohsyl DOy Thel ékpresdsi on
“functional derivative of an

i0

15

20

25

yl)carbamate;

- N-(4-(5-cyclopentyl-2-methoxyphenyl)thiazol-2-yl) -
4~-(4-(3-(R)-propionylaminopyrrolidin-1-
yl)piperidine-l-carbonyl)benzamide;

- N- (4- (5-butyl-2-ethoxyphenyl)thiazol-2-yl)-4-{4-(3-
(R) -propionylaminopyrrolidin-l-yl)piperidine-1i-
carbonyl)benzamide;

- N-(4-{5-cyclopentyl-Z2-ethoxyphenyl)thiazol-2-yl)-4-
(4-({3-(R)-propionylaminopyrrolidin-1l-yl)piperidine-
l-carbonyl)benzamide;

- ethyl 1-(1-(4-{4-(5-cyclopentyl-2-ethoxy-
phenyl)thiazol-2-ylcarbamoyl)piperidin-4-
vl)pyrrolidin-3-yl)carbamate.

Some of the compounds of formula (I) may also
serve as intermediates for the preparation of other
compounds of formula (I), as will be seen in the
examples given later.

In the text hereinbelow, the term “protecting
group Pg” means a group that firstly allows a reactive
function such as a hydroxyl or an amine to be protected

during a synthesis, and secondly allows the intact



acid of formula (11)" means an acid chloride, a m xed
or 18 symmetrical anhydride, or the acid suitably
activated, for exanple, with benzotriazol-I-yl oxy-
tris(di methyl am no) phosphoni um hexaf | uor ophosphat e
(BO:’) or 16

O benzotriazol-1-yl-N,N, N, N -tetranet hyl uroniumb5
hexaf | uor ophosphate (HBTU) or O0-benzotriazol-I-yl-

N, '\ﬁé\icﬂ\lvé efut Syl g ond um, é@%% Lugr oborRt ek dBIY) the

for exanple. Irst step | ormed in an aprotic

30'5\[’3,3[':‘:%%@ %ﬁﬁ NQVW%E@E@ctﬁét@Bbuﬁé|§ndTbE or

I n basic nedium e compounds of formula (11)

ar § Ryenal fsh Vi  dover &t hodlsmé tiadbdyasye dgpesdi bg on
the value of the substituent R3 or R 3 of the
conrttk of i foreid o 111 . Otdlahe SehehesishatGEebthowtr al.,
it is considered 15 that the groups R 1 and R 2 which
5 e @sBdt t RinandoR2 Wilay préoussofngf. ,REeandoRX,) -
respectively, may be converted in a subsequent step
usi ng reacti oirs Krovketo heveink&lovedthéntene Hteaving
When one or nore substituents R1, R2 and/or 20 R 3
r e FRBET EeafDUD TR Hidl GRn dae neeadihydebggyed from a
function, these functions nag be_i nternedi at el

pr kg @ite a}?ﬁ’aﬁﬁ‘?\%k%%c?l}b% HB9L Bel BrERRE( ct bt hogR of an
R B 0 A Rl By e
(é)e pro ecl} u@m’? no%]f%'gp e&‘gﬂ}é tersh%géng%%{%%égggéégglgﬁy for
To Drepd & A eaPRnd; Of So5apt askd) £DrVBLSple, halogens
or an activated hydroxyl group such as a mesyl, tosyl,
triflate, acetyl, etc. Examples of leaving groups and
references for preparing them are given in “Advanced
15 Organic Chemistry”, J. March, 3" Edition, Wiley
Interscience, pp. 310-316.

In accordance with the invention, the
compounds of general formula (I) may be prepared by the
process that follows.

20 This process is characterized in that:

a functional derivative of an acid of formula:

COH (I

R



R3 represents a group a) as defined above for (1), a
conpound of formula (11) nay be prepared in which R3
represents a group a) by perform ng the reaction

Schene 5 below, illustrated for al), foll owed by using
the process accordl ng to the ippvention. SCHEME 1
A—(CZ A)alk-Y + ~'-COR ase - A-(CZ A)alk-O0-~-COR

HO or OH 10 A-(C2-C4)al k-0 (Il) with R3 = al) =

VI V B =
DD eoll] 2 N fomraem o B or
ﬁg{@&@ﬂs 9 o#9R Cmeémcéeatbéa W EPh a&'f‘garhfnébl@xazole

ound formu (V) the leaving group Y with
hyda@gy{,ag_{@éxp@fagg@ﬁgwg to the M tsunobu react| on

. Chem Soc. Japan, 1967, 40, 2380.
Alternatlvely to prepare a conpound of 20 formula (1)
in which R3 represents aggeoup a), a conpound of
formula (1V) containing/a gfpup R3 that is a
precursor of R3 ‘“&r\ep red, d may then be 20
converted in a subsequenN step g0~y he gr i) R3
according to the follow ng r&gttron cheme: SCHEME 2

R,

in which R’; and R’; represent, respectively, R; and Rz or
precursors of R; and Ry as defined for (I):
and then, where appropriate, the compound thus obtained

10 of formula:

| S
NH ‘<\N l ~ (Iv)
R l

R,

in which Rf;, R’, and R’z are, respectively, Ri, Ry or Rs,
15 or precursors of R;, R; and R3, 1is converted into a
compound of formula (I}.
The expression “precursor of Ry, R; or Rs”
means a substituent that may be converted into R, Rz or
R; via one or more chemical reactions.

20 The expression “functional derivative of an

acid of formula (II)” means an acid chloride, a mixed or




500 ¢ OH+ (11U BOPI1 \ Il 1) deprotection 2)
Y-(CZ CA)alk-A (V) AA(CZ A)alk-0 (1) with R3 = a,)
R-2 Y. leaving group. Pg: protecting group for oxygen,
such as tert- 10 butyl, benzoyl or aryl sul phonyl, for
exanple. By replacing the conpgynd of fornula (V) with
a conpound of fornmula Y-E in I'ch Eis as described
above t he substituent R5 bei ng optionally repl aced

ook S AR OE ) R e

COMRAING & SHp & ﬂl(ﬂénié‘tf".{‘%&g‘lfﬁi ylgppesents a) may

pare starting wt cohpounhd conpri si ng

a&rﬂ Rt W &b A ) O S ©dxa RBuy Q6L L0 (BOP
t he reactl on Schene beﬁw 20 21 SCHXE?\/E oFGH gip )

(Ckmcdiﬁﬂhégtrihzoﬁ}t4f%ICaLﬂﬁ<ﬁﬁ -tefrilBethyluronium

1~~-~3Jaix-v HO (C ) a

Ry

10

15

20

25

01, CH (G C3)alk- c2) -
hexafluorophosphate (HBTU) or O-benzotriazol-1-yl-

N,N,N",N’-tetramethyluronium tetrafluoroborate (TBTU),
for example.

The first step is performed in an aprotic
solvent such as dichloromethane, acetonitrile, THF or
DMF, in basic medium.

The compounds of formula (II) are prepared via
known methods that vary depending on the value of the
substituent R3 or R’; of the compound of formula (II).

In the schemes that follow, it is considered
that the groups R’; and R’; which represent R; and R; or a
precursor of R; and R;, respectively, may be converted in
a subsequent step using reactions known to those skilled
in the art.

When one or more substituents R";, R’; and/or
R’3 represent a group containing an amine or hydroxyl
function, these functions may be intermediately
protected: an amine function may be protected with an
alkanoyl, benzyl, tert-butoxycarbonyl (Boc}, benzyloxy-
carbonyl or 9-fluorenylmethoxycarbonyl (Fmoc) group, for
example; a hydroxyl function may be protected in ether

or ester form, for example.



(XI) 1) NaOH 2) (ill), BOP (G CZ)alk-0 ~H (Cl-C3)al k-
(Cl-C3)a& 00 // GOR (IV) with R3 = -04C

C3)al k-CH(O (C -C)alk), = (XI 1) HH O= CH(C -Cal k-O
(I'V) with R3=-O(C, C3)al k-CHO=(XTV) 5 In the final
step, the addition of the aminggy is perforned
according to Synth. Conmmun., 1998, 28 (10),

1897-1905, J. Og. Chem, 1992, 57 (11), 3218-3225, J.

10 Org. Che 1 A 5 : t dron thetith. which
1990, 31, 55 %’-?%ggf‘%zaﬁ%ﬁﬁ?ﬁﬁﬁaﬁfﬁgﬁ‘g‘p& irtng a e

CORPOMS- O o f 0% MU @rofip) aj Na¥hiehi R3ar gpbesenbs aI), a
group a), froma conpound of formula (IV) containing

R 3ompBLER bE @oRMECHr SOT)0MmafBbe ipTephowal iim thech R;
reaction Schene below 5 SCHEME 4 // base

THP=Pr£€2n€4) al krBuptal byCpeR fEkRiBy( €264 ralactl a0 Scheme
(XV) (XVI)

5 below, illustrated for al), followed by using the

process according to the invention.

SCHEME 1

;) base 40
ALC,-CallcY  + @»c-—ou A—(Cz-ca)alk—o@,c__o,&

V) HO
(VD (Vi

H +
(VID A‘(Cz'c4)alk"0 @‘ COQOH (m) (D
or OH- BOP

(I) with R, =a,) = (VIIT)

10

=
H

leaving group
R = (Ci-Cs)alkyl.
The process may also be performed according to
15 Scheme 1, but replacing in the compound of formula (V)
the leaving group Y with a hydroxyl group, according to
the Mitsunobu reaction, Bull. Chem. Soc. Japan, 1967,
40, 2380.
Alternatively, to prepare a compound of
20 formula (I) in which R3 represents a group a), a compound

of formula (IV) containing a group R’‘s that is a

precursor of R; may be prepared, and may then be




, BOP THP-O-(CZ C4)alk-O0 11 C

0-(CZ CA)alk-OTHP = (XVI1) H+

CNH(IV) with R3 ==Q(CzZ

~0 COR 23 oxidation (X VIIl) O

,-C)alk-0 (I1V) with R, = -0 (C1-C3)al k-CHO =

(UX) (IV) with R3=-0-gCGZ C,)alk-SOS R = (Xl X)
= methyl or tolyl 5 10 THP =

t et rahydropyran-2-yl. The conversion of the conpound

ofcgvr\gferﬂﬁs’ﬂ (X [dybdnqoxiidadi@pm hmyo behpegfoupeds vi a

a rn

according to the following reaction Scheme:

SCHEME 2

0 O
V] BOP | Shary
C—OH + () —= C-—NH-—<\ l
Pg0 PO N—
(IX) , R'l—@
IV withR', = OPg) = (X)
R\
1) deprotection
2) Y-(C,-Calk-A (V) f P
- A-(CyCJ&lk-O@ C _NH—<\ \
N......-.—
o)
(D) withR,=a,)

Y: leaving group.
Pg: protecting group for oxygen, such as tert-
10 butyl, benzoyl or arylsulphonyl, for example.
By replacing the compound of formula (V) with
a compound of formula Y-E in which E is as described
above, the substituent Rs being optionally replaced with
a protecting group for nitrogen, a compound of formula
15 {(I) in which R; = a3) is obtained.
A compound of formula (I) in which R;
represents a) may also be prepared starting with a
compound comprising a group R’;, which is a precursor of
R,, according to the reaction Scheme below:

20



16

oxi dation, for exanple. An exanple of the preparation
of a conpound of formula (Il) in which R3 =al) is
descri bed bel ow. SCHEME 5 HO BH3 CO2R + Br CH2CN CN- CHZ
NH2 CH2CHz O7 '}-COzR CO2R (I1) with R 3 = - OCH2CH2NH2
= (XX) 24 Starting with conpoupd (XX) thus obtained,
various conmpounds (11) may then be prepared by
suitably substituting the primary am ne. To prepare a
conmpound of forrmula (1) in g@EEgE § R3 is a group a2)
or a3), the process may al so be perfornmed via the
action of a conpound of formula (I1) in which R3 =
a2) or a3) on a conpound of formula (I11); the

conpound of for nukg-chhik-p. bei ng prepared aegor@ing to
the foll owing reaction Sa?é‘rf@r(?a}alkl?ét rat @ C%l@&): 10
B-(Cl-C4)al k - oH & &#B2Cc1 SCHEME 55, BEGE/- C4) al k

-0 SRCH3 (XXI) (XXI) + HOXB2R - B-(C -&4) al k-0 CO2R

(X)11)
(C,-Calk-O_ Py
— /CH-(CI-Ca)aJk-O@C_OR
(C,-C,)alk-0

(X1)

1) N2OH 0 .
2) (M), BOP  (CCalkO~
H-(C,-C,alk- —
(C,-C,)alk-0"" €€ c NH—(\N

(IV) with R', = -0<(C,-C,)alk-CH(O-(C,-C,)alk}, = (XIII)

H+ ﬁ S
— =+ O= CH-(cl-c;alk-o@C —NH~
N

(IV) with R'; =-0-(C,-C,)alk-CHO = (XIV)

R’

R,

AH ﬁ S—
A{CfCJmk{P1<€:3>__C__NH_<& ‘
NaHB(QAc), N
R’l
(D with R, =a,)

In the final step, the addition of the amine

is performed according to Synth. Commun., 19298, 28

1897-1905, J. Org. Chem., 1992, 57 (11), 3218-3225,

31, 5595-5598.

(10},

J.

Org. Chem, 1996, 61, 3849-3862, Tetrahedron Lett., 1990,



H (XXITT) - (Il) with R3 = a2) or OH 15 The acids

of formula: (CH2)qg---" 7-CO2HH Boc-N C (CH2)p 25
all ow the preparation of conpounds of formula (IV) in

which R 3 = c¢), via action on an am not hi azol e of

formula (I1l). To prepare a c%%‘pound of formula (1)

in which 5 R3is a group b), the process nay be

performed via the action of a conpound of formula (I1)

in which R3 5 o) for : _kh
compound of %@rﬁ}%& ‘??f)gggy?%%geé{‘grg?‘lﬁglpé%‘;lh%e?%g?ormula
prepayr ed, Apcaidli Mg e r g df0ld WG, rHACH A SEheliiound of
10 SCHEME 6 O:%—I-%él-C3~)aIQ%d}%(a§~COZR- ouna ©
A (£o rridmad kfI\QO_Zc%nt%.&ir% RNaHBHRQIR): sl 2 Arpaitd of R,
of formula (1) in which is a group b) may al so be
preparaddhy perdios n syt hen psogess bacsetf ding to the

foll owi ng reaction Schenme, which

5

SCHEME 4

0
v base /,-'O
THP-0-(C,-Calk-Br + @'C—OR — Tm-O-(Cz-CJa]k-OQC_OR
HO

{XV) (XVD)
Vh

1) NaOH ﬁ

2) (III), BOP S
D @ED.BOP_ THP-O-(C,-C )alk-O ’@—c _NH_<\ l
N

R;

(IV) with R’, = -0-(C,-C,Jalk-O-THP = (XVII)

1 s
-+
A Ho-(cz-c4)a1k-o@*C*NH—<\ |
N_......
R',/E; : ]
(IV) with R', =-O(C,-C,)alk-OH = (XVII} RY




repeats the steps of Schene 3, while adapting themto
the present case: 26 SCHEME 7 (Cl-(C2)alk-0O,

CH (Cl-C3)alk (Cl-C2)alk-0O1~ (V) C2H + (1I11) bout
(L,-C)alK-U CH (CL CG3)alk - CONHC {d-C2)alk-0O-1
with R = CCalk-CHO CC)a%é) = (XXVlI) R H - O=
CH(Cl-C3)alk (IV) with R3 = C3)al k- CHO = (XXVI 1)
- A-(C -C4)alk NaHB(OAc)3 RI2 5 In the partlcul ar case

in which a compoypd.of fornula (1) regj_l.n
whi ch R3 r épYBsents—a=g06TH-(C, 18)nik- | kl =
CH2) 3, a conpound of formula (1V) V\hlch -5

precursor of b) may be converted |nto a Cconpoupd
formula (1) according g wirlre <fold-opkgot@Vieact | OR
Schene: 27 SCHEME 8 COOR + CH. =CH CHz OH - :
(XXVIH) 5 10

R'SO,CI i S
(XVID R'-SOJ-(CJ-C4)alk-O©_C —NH—<\
base N

(Iv) with R'; = -0-(C,-C,)alk-SO,-R' = (XIX)

7 s
A4C,Calk-0 @—c—m—:{\ l
N
, Rj
y (D with R, =a,)
R‘
or (XIV) ~~ NaHB(OAc), :

R’ = methyl or tolyl

XD

THP = tetrahydropyran-2-yl.

5 The conversion of the compound of formula
(XVIII) by oxidation may be performed via a Swern
oxidation, for example.

An example of the preparation of a compound of
formula (II) in which R’z = al) is described below:
10

SCHEME 5

COR + BrCH,CN — @'CO&R
@ ’ = CN-CH,0

2
(VD

BH,
. NH,CH,CH,O COR

(I with R, = -OCH,CH,NH, = (XX)

HO




[YOFF or H+ 2) (Ill), BOPOSi M N Ov (CH),
\~-ICGNHC H(XXVII) with (C -C3)alk = (CH2)2 AH
NaHB(OAc)3 0 11 A-(CH2)3" )- -NH N (I) with R3 = D)
W2 COCR The compound of formula (XXVII) may al so be
obtained via the action of iodghenzoic acid on a
conpound of formula (111), followed by the action of
2-propen-1-ol on the conpound thus obtained of formula

otia): 9 s rrratgm&* #Beih compound ekxf ormubacktyihed,
various compounds (II}) may then be prepared by suitably
substituting the primary amine.

Tc prepare a compound of formula (I) in which

5 Rz is a group aZ) or a3), the process may also be
performed via the action of a compound of formula (II)
in which Rz = a2) or a3) on a compound of formula (III}:
the compound of formula (II) being prepared according to
the following reaction Scheme illustrated for az):

10

SCHEME 5a

B-(C,-C,Jalk -OH + CH,S0,C1 —= B~(C,-C)alk-0-SO,CH,
(XXD)

(XXT) + Ho@COZR—-—-—-— B-(C,—CJalk-O’@_COIR

VD (XX

Ht+

(XX1) (I with R, =2,)

or OH"

15 The acids of formula:

~ (CHz)q-\ /@'COZH
Boc-N _}H

~—(CH,);



al so be prepared according to the follow ng reaction
Schene: 5 SCHEME 9 O0 COH + (I11) BP-Hal-(C

. -CAaik' f -IGNH (IV) with R3 = (G C4)alk-Hal =
(XXIX) R R=(XXIX) AH (1) with R3 = b) Hal: hal ogen
atom preferably chlorine. 10 Smlarly, a conpound of
formula (I) in which R3 = Db) may al so be prepared
froma conmpound of formula (11) prepared according to

t he . fal | awi.n ; :

rar oy SRR EsR R G ormita (o
(X¥%) chl k- The epmpouRdgcefiochobpuba Ghblihokthiwhicak BF Formula
c) 20 nmay be prepared according to Syn. Lett., 1998,

4, (3194 .380. 29 5 10 The processes for preparing the
compounds of forrmula (1) in which R3is a group d)

are perfornedd pr@paf@nrelcdigidral do fdmwseldesty i hredvhich
for the preparation of the conpounds (1) in which R3

5= B).idoapyepapebd, coahpoprdcessf angyuba Ek)x fiormsld ctia the
R3 is a substituted am de group (groups e) and f)),

t hactprocess anamenipeyner fafr fedmadeor dilng dro WwiidierRof= b} on
Schenes

a compound of formula (III); the compound of formula
(II) or the ester thereof being prepared according to

the following reaction Scheme:

10
SCHEME &
O =CH-(C,-C,)alk CO.R AR AAC CJalk’@-COR
— -l -l r———————————— = -
L 2" NaHB(QAc), | 2
(XXI1D) (XXIV)
15 A compound of formula {(I) in which R3 is a

group b) may also be prepared by performing the process
according to the following reaction Scheme, which
repeats the steps of Scheme 3, while adapting them to

the present case:




11 and 12 below, which illustrate the case in which R3
= el) : SCHEME 11 \~ 2)OH orH+ ROOC (" _COCH + (I111)
ROOC CONH 4. 1) BOP (XXXI1) 1) (IV)with

R 3=COOR(XXXI'l1) 2) (IV) with R3 = COCH = (XXXVa) 1)
((C -C2)al k-0)2CH (Cl -C3)al k-N:HZ, B 2) H O=CH (C,
C3)alk-NHC ) CONH-C~ 1) (IV) with R3 =

-CONH (C, -C)al k-CH(O- (C, -C)al k)2 = (XXXIV) 2) (IV)
with R3 = CONH (C, - C3)al k- gd@pme( XXXl Va) AH
NaHB(OAc)3 A-(CZ C )alk-NHCO -e \\I-CONH -(\ (1) with
R3 =¢e,) 15 R=(C -C)alkyl RI2 30 SCHEME 12 -(C
-Cialk-A HNR 5 10 HOOC-r' ~CO2R Z A-(C2-C4)al k- N- COQ

"}-COK 4 K4 (Ct-epak)o.QH - or
/\:CH«(CI-CJ}alk@-COzH + (m
(C,-C,)alk-0

(XXV)

S

BOP (C,-C)alk-0O
e T >CH—(CI-C3)alk’©*CONH—<\ ‘
(C,-C,)alk-0 N

R
(IV) with R’, = (C,-C,)alk-CH(O-(C,-C,)alk), = {(XXVT) R’

S——
+
H o o=cH(cCalk ’@-CONH—Q l
N-——---
R',:E; I
(IV) with R', = (C,-C,)alk-CHO = (XXVII)

R,
S—-
AR A—(Ci-CQalk@—CONH—<\ |
NaHB(OA®), N—

(D) with R, =b)

R,

5 In the particular case in which a compound of
formula (I) is prepared in which Rz represents a group
b), with (C;-C4}alk = CH;)i3, a compound of formula (IV) in
which R’3; is a precursor of b) may be converted into a
compound of formula (I) according to the following

10 reaction Scheme:



2) (I'11), BOP (1) Wth R =e) (XXXVI) According to
this procedure, by using a conpound of formnula
(XXXI'l'la) as starting material, which is reacted with
a diamne of formula NHR4-(C2- C4)al k-A, a conmpound of
formula (1) with R3 =el) is Rggtained directly. In
the particular case in which is agroup f2) and G
represents a piperidine group, the process may be
performed according to the gekﬁﬁﬁﬁgg Schenme: SCHEME 13
15B.C" ° COON + (IIl) - -"O r p NEt, O
(XXXVIT) (IVy)with RS - CON-=0O (XXXVIIl) HNR 5R 5 (p
wWithR =-CON )-NR 5R ,-(XX)al X) 31 The conpounds thus

obt ai ned then be convert into ds
whi ch N QER d’ef?%e’ﬁ“i%z'gghé"ﬁerﬁ)g%gﬁegg? (@ GOOR
by depﬂot ion and CXXVI

T s

I
1)OH" orH + H-C-(CH,), -NH—<\
I N

2) (0, BOP

R

XXV with (C,-Cyalk = (CH,), R,

ﬁ S

AH

o ) Ll
NaHB(OAc), N

R’
(D) withR, =b)

R,

5 The compound of formula (XXVII) may also be
obtained via the action of iodobenzoic acid on a
compound of formula (III), followed by the action of
2-propen-1-ol on the compound thus obtained of formula
(XXVIIa):

10

15
N
N———

2

R,



functionalization of the amine NR 5R 6, according to
the 5 nethods known to those skilled in the art. The
compounds of fornmula (XXXVII1) may al so be prepared
fromthe conpounds of formula (XXXlIlla) according to
the follow ng schene: HO HOO 3@ To prepare a conpound
of formula (1) in which R3 is a group f2) and G
represents a piperidinyl radical, the process my

al so be perf di fol | ow :

Scheme: 32 S%%%ngiﬁﬁfg E’N J?‘I‘ {H? Rs is b) may

J ( 3
aggd}%%g@ed* @%%& C% '?111? fé/i%&bﬁ% feg@cbbn
R .scheterting with the conpound (XXXXI) thus

obt ai ned, various conpounds of formula (1) in which R3

= f2) may then be prepared by suitably substituting

the primary am ne function. For exanple, via the

mction of 10 tetrahydropyrascarmmed a conpound of
formula (1) is prepared in which R3 is a group:

0 ) s
I BOP |
Hal-(C,-C alk C-OH + () —Zo—wHal{(C,-C,Jalk c-NH~<\
N

(V) with R, = (C,-C Jalk-Hal = (XXIX) R
R,

oy A mwith R, = b)

Hal: halogen atom, preferably chlorine.

10
Similarly, a compound of formula (I) in which
R; = b) may also be prepared from a compound of formula
(II) prepared according to the following Scheme:
15 SCHEME 10

AH + Hal—(CI-C)a]k’@—COOR ——= A{(C,-C Jalk ’@"COOR

(XXX)

The compounds of formula (II) in which Ry = ¢)
20 may be prepared according to Syn. Lett., 1998, 4, 379-
380.



-CO-N- rNHCO 15 To prepare a conpound of formula (1)
in which R3 =e) or f), the process may be perforned
according to the schenme below which illustrates the
case where R3 = f2) and G represents a piperidine: 33
HO2C (NXXV) SCHEME 15 CO2R + BggNH (~!-\NH BOP BocNH
~ 1) H 2) tetrahydropyran-4-one NaBH(OPc)3 (}0)0a
CO2R (V) Boc (700+ JIl) (Boc)20 CO2R CO2H 5 or, hy

g hoL A, A8 AR S P o

Na'i’%(r%q)a3 (I%’ T4 ch %3Oi9 I§H“g“roup d) are performed in a
manner similar to those described for the preparation of
the compounds (I) in which R; = b).

5 To prepare a compound of formula (I) in which
R; is a substituted amide group (groups e} and f)), the
process may be performed according to either of Schemes
11 and 12 below, which illustrate the case in which Rz =
el):

10
SCHEME 11

1) BOP

20H-orH ¥
ROOC@-COOH + (1) ROOC @
(XXXT)

1) (Iv) with R', = COOR = (XXXITII)
2) (TV) with R*, = COOH = (XXXIlIa)

1) (C,-C,)alk-0),CHLC,-C Jalk-NH, , BOP

S
+
2 i . O%H{C,-CJ)alk-NHCO/@‘CON’H—<\ ‘
N

1) (IV) with R', = ~CONH-(C,-C,)alk-CH(0-(C,-C,)alk), = (XXXIV)  R;
2) (IV) with R, = -CONH-(C,-C,)alk-CHO = (XXXIVa) v

S
Al A{(C,Calk-NH-CO O-COM ‘
NaHB(OAc), N

R

2

(DwithR, =¢))

R = (C,-C,alky!
1 5 1 4-)



(XXXXVI) Boc (Boc)ZO /--\ -- O N-N-CHZPh ( XXXXVI |)
(XXXXVITT) (XXX, BOP) CO2R (XX ") ( OO 1) (lq, BOP
CO2H 2) deprotection 5 or, according to another
alternative: Boc Ph = phenyl CONH (XXXXVII1) CONEI OH
W10 THP = tetrahydropyran-4-ykg 35 I n the processes
represented in Schenes 14, 15 and 16, a protecting
group for nitrogen that may be used is Boc, as shown,
or any other suitable protegtimgsg{pup GCGp, for
exanpl e an al kanoyl group such as fornyl or 5 acetyl,
a benzyl group, a 9-fluorenyl net hoxycarbonyl (Fnoc)
group or a benzyl oxycarbonyl or tert-butoxy- carbonyl

Boc roup. HNR -(C,-C,)alk-A
(Eee) 1?00(: ; COR ——— - A-(Q-CJalk—IF-CO @'COOR
XXXV) R,
( 3V
1)OH-orHY
2) (11T, BOP ‘
(XXXVD) D) withR, =¢))
5 According to this procedure, by using a

compound of formula (XXXIiIIa) as starting material,
which is reacted with a diamine of formula NHRy4- (C>—
Csyalk-A, a compound of formula (I) with Rz = el) is
obtained directly.

10 In the particular case in which R; is a group

f2) and G represents a piperidine group, the process may

be performed according to the following Scheme:

SCHEME 13
15

s
o g Crrn- 22 ol Dy
I NE, N

O *

(XXXVIG
(vywith R, = co-me =(XXXVI) R,




e

The am not hi azoles of formula (111) are prepared by
known net hods such as those described in 10 docunents
EP 518 731, EP 611 766 and WO 99/ 15525. | n general
thiourea is reacted with a halo ketone of formula 4
according to the foll ow ng reagyi on schenme: 15 SCHEME
17t i + 0o=C_ H2ZN-(\ S CHHal / \ 4 The substituents
R 1 and R 2 have the values 20 indicated above, i.e.

R1and R2r eSGY , i Yh&@s
defined for (Tlaf%)é or pr%%%g%lggo%%gégf&&%g%n% R2;b€I5—IaI

r epraseted Nal O gedfinyd oas Prefl 2ok YNRIR0AkN8s defined in
chlorine or iodine. 36 The hal o ketones of fornula 4

nmaytHee qurepariedio dMingl Pr OLe SSE Sddkmonte ¢ i dhosed ski | | ed

in the art. For exanple, the brono ketones may be
obtfairted dne timataicin ot e bamin e eyR CIRIr, c abromtidaegotc the
phenyl tri net hyl ammoni um 5 tri brom de (PTT) on an
facetadphetonenaer ivatihvesofskibledil In BhdOain. which R 1

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

or gani ¢ sol véite simrends i Zeerate, C8ERI BE] nagedalso be
solvent or a m xture thereof, or alternativel

al CHFRAratheir The hie TP Qerivaila bRt BERal a 5

according to the following scheme:

FD?IA<:>%GMM%£ | @4C:>un—<:>fﬂlﬁ<il

IZ
(000G a) R,

Vywith R'3=0.)-N<}0={JCG(VHD

10

To prepare a compound of formula (I) in which
Rz is a group f2) and G represents a piperidinyl radical,
the process may also be performed according to the

15 following Scheme:



15 is not comercially available, it may be prepared
via various nethods: a Friedel-Crafts reaction on the
benzene substituted with R1 and R 2, which is
reacted wth acetyl chloride or acetic anhydride, in
the 20 presence of a Lewi s aci for instance Al Cl13 or
Ti C14; - the action of acetyl cﬁloride in the presence
of palladiumon the benzene substituted with R 1 and
R 2 after deprotonation of ¢ ﬁﬁnff for exanple 37
via the action of butylllthlun1 0 omed by addition
of zinc chloride or manganese iodide. This procedure
may be used to prepare an acetophenone derivative_of

formula 5 in which =BOR2 = 4 ogg% J'
Fries rearrangenenk: ‘T' e
-O 10

e

deri vatome 0Of BécaVHTU 0 11 - V|athe
action of a Lewis aC|d, a hydr cet ophenone 8
derivative is obt aimedthrof -dooNJul-d; 7 15 The hydr oxyg
function corresponds to a group—R™ErHz be :

converted in a subsequent step into a group -O Z such
as (Cl- CB)aIkoxy, trifluoromethoxy,

C -CO’@'CO NH—<}NI al

I

e i > "
M with R, =-CO NH, = (00K 2

5 Starting with the compound (XXXXI) thus

obtained, various compounds of formula (I) in which Rz =
f2) may then be prepared by suitably substituting the
primary amine function.
For example, via the action of
10 tetrahydropyran-4-one, a compound of formula (I) is

prepared in which R; is a group:

o Yo

15 To prepare a compound of formula (I) in which
R; = e) or f), the process may be performed according to
the scheme below which illustrates the case where R; =

f2) and G represents a piperidine:



trifluoroethoxy, allyloxy, (C3-CB)cycloalkyl methoxy or
20 (C3-C9)cycl oal kyl oxy. 38 The conversion of R1 into
Rl may be perfornmed either on the am nothi azol e of
formula (I11l1) or on a conpound of formula (l1). The
benzene derivatives substitutegwith R1 5 and R2 are
comercially avail able or may be prepared via nethods
known to those skilled in the art. For exanple, to
prepare a conpound in whichsRlpuksi@ group -OZ as
defi ned above, the process is per%orned in the
follow ng manner: 10 SCHEME 18 CH Z-1 base 2 15 A

hal obenzene derivative my al so be substituted

accor '2 t he schene bel ow 39 SCHEME 19 10 )

i Pr 2MyBf COR)+ BuBINAL] 3pORoBaNER A N
particul ar\ease in which Fesents a N'7<::>*C0J‘
(Cl-CA)pen&%g&goalkyl, th rocess may al sO be

per f or med rding to the reaction schene bel qwoxm

)
+
D 0 NH i (Boc),0
N-C CO,R
2) tetrahydropyran-4-one: 2
(2O

NaBH(OAC),

di:jyzif:jﬁﬁ O’ I i
R °QN@NE@@,H

(XXXTV)

Boc
(I with R, =C0-NQ\ |
N-< ¢ =000XY)

5 or, by inverting the first steps, the process is

performed according to the following scheme:




SCHEME 20 10 Cut, R2CO2K DMF/tol uene to Acids of
formula (I1) in which R 3 represents R3, which is an
ether group as defined for (1) by a), are 15 descri bed
especially in Arch. Pharm, 1962, 295, 292- 304; Eur.
J. Med. Chem, 1994, 26 (9), 64%3-686; J. Med. Chem,
2002, 45 (16), 3406-3417; and in docunents: WO

02/ 53534; WO 01/00206; WO 96/ 21656; WO 00/ 39087; EP-A-
62504; EP-A-393 607; EP-A-99%, 1 40 The aci ds of
formula (11) in which R3 Tepresents R3 whichis a
group b) or c) as defined for (lI) are generally

novel . The 4- ((1 nethylplperldln 4- hylben20|c
and 4-((1-e 'Bel‘ld I‘j“ﬁ%(f’ﬁ ] @ Cld
esters arfgl5 es ICI de SCI

(1), us, a su Ject of the present i t| on
i's aI SO corrpounds of forrmula: COOH (I1b) 10 gksxmMai ch
R 3 represents R3 chosen from a group b):

(C1- C4)aIkAor c EE“SLSln whi ch the grogps A and B
are as defPReY f condg,tio al when
(Cl-CA)alk repre 'ﬂ‘%l"eﬁe—'BO i 7~ Bters t han
pi peridinyl; or R3 rep ents a prec or \of

especially a gr Oup(MI ch the am ne a(%m)

]i_"oc
(OXXKVIT) e OO'N ﬁ
(XXXI, BOP) N-C

COXXXavy

C>- 1) (11I), BOP
N- ’@— M
2) deprotection

(XXXXV)

5 or, according to another alternative:

?oc
(XXXllIa), BOP) O 0
0 N I 5
(XXXXVID < N-C ‘@-CONH-<\
N
(IV) with R', = -CO NO'T-THP = (XXXXIX)
Boc
0
it 8
QNH \CN-C‘QCDNH—Q
N
L=0
Ph = phenyl

10 THP = tetrahydropyran-4-yl.



hydroxyl functions that nmay be present are protected.
20 The esters, especially the (Cl1-C4) aliphatic

esters or benzyl esters which are unsubstituted or
substituted on the phenyl with a nmethoxy group, of the
acids of fornmula (1ib) are al sg:novel and form part of
the invention. 41 The aci ds of ;Brnula (I'1) in which
R 3 represents R3 which is a group e) or f) as

defined for  {1)cRL e penetally, govelen COMPOUNdSGhes 14, 15

formula (I11) r epres group e

desgry beg, IQe%% ?HgﬁﬁﬁS?eseﬁ8f§§7§9t98gehstﬁaé1$a986e used

Thus,  a sub invention is also

co QU@Q@ Oésfgﬁgyﬁa £I£$§(g@ﬁeﬁoshﬂtﬁbléhpBbgectlng group

represents R3 chosen fron1a group e2), e3), fl), f2),
f3)epf Hor fEramplef ) asxdebinegrbop surh 88 fBriyl or
represents a group that is a precursor of R3,

espesielly @ Igenepli grvbprhat hefanbpengbréohokydackyphyl
15 functions that may be present are protected. The

est ersoc pspecial by &heefiCiicdycakbphali or éstrérbudpxy-
benzyl esters which are unsubstituted or substituted
on taebphehylBefl hgaonet hoxy group, of the acids of
formula (l11e) are al so novel and form part of 20 t he

i nvention. | nTharanénpahiaenéeacpdstormpdemitdl)| 26 p

ON 11
prepared by known methods such as those described in

10 documents EP 518 731, EP 611 766 and WO 99/15525.
In general, thiourea is reacted with a halo
ketone of formula 4 according to the following reaction

scheme:

15 SCHEME 17

s (IZHzHal §—
g + 0=C ng‘*Q I
/N R N—"
g £
Rl
2 R'z
4
- (I

The substituents R’; and R’; have the values
20 indicated above, i.e. R‘; and R’; represent R; and Ry,
respectively, as defined for (I) or precursor groups of
R; and R,; Hal represents a halogen atom, preferably

bromine, c¢hlorine or iodine.




(NC \ COH (XXXXV) or (XXXXI'll) 42 in which Gp
represents hydrogen or a protecting group for
nitrogen such as: Boc, Fnobc, benzyl oxycarbonyl,

benzyl or (Cl-C4)al kanoyl, and al so the (Cl-C4)al kyl
esters thereof of formula 5 (X¥XXIV) or the benzyl
esters thereof which are wunsubstituted or substituted
on the phenyl with a nethoxy group, are novel and

constitute a fpecidis kSUMESto Pl rE AR P ?ﬁg@%ﬂlgg %Bepared

i nvention. The Interned ate conpounds o

(XPOV Do deLe kot & PRSI 1415 11y precysehst  fobr

prepari ng conpounds of formula (XXXXV) are al so novel.
Thussangp1sgibjtatd Wi orid1 ek BN md PO b19FalSed ab§OtBe action
conpound of forrmula: 15 CDNH NH (XXXXVIIla) in which
t hesfam renifnsctdgnsi @nerdmbde obr PFiod el efime thylammonium
protecting group, for instance an Fnoc, benzyl, tert-
Huttoxiyoarmbiaisy | (PTENzon oxy cardomyiherasnd Cle Ciyat keaoyt
20 group. 25 The 2-am not hi azoles of formula (I11) are
gerfarraida known, especially fromthe follow ng
docunents: EP-A-819 681, EP-A-44442 or Indian J.
Chem, section B, 1987, 26B (3), 287-289. The
i nt er medi ate conpounds of fornuIaR1|V),
O
| R,
CH,-C

10 4in which R’; and R’; have the wvalues indicated above, in
an organic solvent such as ethyl acetate, a chlorinated
solvent or a mixture thereof, or alternatively an
atcohol.

When the acetophencne derivative of formula >

15 is not commercially available, it may be prepared via

various methods:

- a Friedel-Crafts reaction on the benzene
substituted with R’; and R’,, which is reacted with
acetyl chloride or acetic anhydride, in the

20 presence of a Lewls acid, for instance Al1Cl; or
TiCly;

- the action of acetyl chloride in the presence of
palladium on the benzene substituted with R’; and

R’, after deprotonation of the benzene, for example



I.e. the conpounds of fornmulae X, XIII, XV, XVIl, 43
XVITT, XIX, XXVI, XXVII, XXVIla, XXX, XXXIII

XXXI'TTa, XXXV, XXXIVa, XXXVI11, XXXX and XXXXI X are
novel and constitute a further subject of the present
i nvention. Mreover, the interggdi ate conpounds of 5
formula (IV) in which the group R 3 conprises a

protected amne function, i.e. a group -NG in place
of a gr Al s 3¢ bj £6118fed hey
i nventi gﬁeﬁ sthalgjlqu”oct ogl %corchpo nglsl okfi]'?g'r nmul a: 1% 0°1

C NH (Naddl MLy 2R Ab R de I&PRSEMnese iodide. This
respectively, RL or R2 or 15 precursors of Rl and R2

as defi paddRfurtdenLomouiss f Jgspantd@ 4d )aceé®sshenone
particularly, R1 and R2 represent, respectively, Rl
and R2; derR&xtieR eseficrmiuly dupichdserh frRom= R,OPg,(C1-
Pg being a protecting group such as tert- 20 butyl,
$enzoyl M parylavikphdiyll ;:( phenyl sul phonyl ,

“tol yl sul phonyl or napht hyl sul phonyl ) ;

- O~ Cl- iz k-1@a 1@ hujempre: di st tokysret Hylh  an acetoxy-

di et hoxynmet hyl or fornyl group; 44 -0- (C2-C4)

al k- OX, benzapresianivwt ivayaf ogermatdm a
tetrahydropyranyl group or a group SO2R, R

ad
lan

10
via the action of a Lewis acid, a hydroxyacetophenone

derivative is obtained, of formula:

O
1~

15
The hydroxyl function corresponds to a group
R’; that may be converted in a subsequent step into a
group -0-Z such as (Ci-Cg)alkoxy, trifluoromethoxy,
trifluoroethoxy, allyloxy, (C3;-Cs)cycloalkylmethoxy or

20 (Ci-Cglcycloalkyloxy.



being a nmethyl or tolyl group; -(Cl-C3)alk-@Q 5
-(Cl-C4)al k-Hal, Hal representing a hal ogen atom

-1; -000H, -COOR with R representing a hydrogen atom
a (Cl-c4)al kyl or a benzyl which is unsubstituted or
substituted on the phenyl w ths;g nmethoxy 10 group;
-CONH (Cl1-CC3) ~al k-Q -CO 1-0; @ representing a
protecting NHGd: group for nitrogen, such as Fnoc,

(Cl-cn)alkanng%HV%ﬁra a. A’opegzy 9§¥9Q{bﬂg¥lb%rperformed

tert-butoxycar alk A

- 0- él%g)cglr Kc}'i?é ’aé?ﬁ%&t@la%zolN%%P)f&ﬂu%) at KI)A @rdczn)] a

iy vl de N (- CB) . al kB e)el)

-CONR4- (C2-CA4) al k-A"; 45 e2) - CONR4- (C1- C4) al k-B';

e3) - CONR4- E'The fReridgne G2 3 ¢4 €23 askbAtitutd@y with R’
-COGA; NG\ NG

5 and R’; are commercially available or may be prepared via

methods known to those skilled in the art.
For example, to prepare a compound in which R;
is a group -0-Z as defined above, the process is

performed in the following manner:

1¢C
SCHEME 18
OH -Z
Z-1
1 2= 1
Rz + Rz
base
8 9
15 A halobenzene derivative may also be

substituted according to the scheme below:



(CH2, f4) -CONT f5) -CON 5 in which: A, B and E
represent, respectively, the groups A, B and E as
defined for (1) in which R5 is 10 replaced with G;
represents a protecting group for nitrogen such as:
Boc, Fnoc, (Cl-C4)al kanoyl, begéyloxycarbonyl or
benzyl. More particularly, the present invention 15
relates to the conmpounds of fornula (1V) in which: R1
is in position -2 of the p is such as Rl
defined for (I); R2is inr%iﬁg?onﬁgﬁ of the phenyl
and is such as R2 defined for (l1); 20 - R3 is in
position -4 of the other phenyl group and is as

defi ned above. 46 The preparations and exanpl es that
follow illustrate the preparation of certain ﬁa
conpounds in ac

or dance, W t|on These
exanpl es are @ m t |HglP%3ﬂg§€r°ér¥ i | ustrate

present i nyen b The nunhprq of fhﬂ,gonp?y dis
illustrated re 0 those en in the tables .
In the descriptiof, the2ﬁGﬂ i8d abbrevi ations are
used: RT: roon1tenperat%ﬁgR2?ec deconposition 10
DCM  di chl or onetliga

5 In the particular case in which R; represents a
{C:-Cs)perfluoroalkyl, the process may also be performed

according to the reaction scheme below:

10

SCHEME 20
1 o R2
Cul, R2C02K
R, - R
DMF/toluene
19 11

Acids of formula (II) in which R’j3; represents
Rs, which is an ether group as defined for (I} by a}, are
15 described especially in Arch. Pharm., 1962, 295, 292-
304; Eur. J. Med. Chem., 195%4, 26 (9), 675-6806; J. Med.
Chem., 2002, 45 (16), 3406-3417; and in documents: WO-

02/53534; WO-01/00206; WO-96/21656; WO-00/39087; EP-A-

€2504; EP-A-393 607; EP~A-997 465.



O

| ' DMF:  di et hyl f ormani de  Et3N: triethyl ani ne BOP:
benzotriazol -1 -yl -oxytris(di nethyl - am no)phosphoni um
hexaf | uor ophosphat e 15 Boc: tert-butyl oxycarbonyl
ether: ethyl ether MIBE: nethyl tert-butyl ether Me:
methyl Et: ethyl 20 Pr: propylyg Bu: butyl Pn: pentyl
Hex: hexyl DI PEA: diisopropylethylamne 25 THP:
t et rahydr opyran-4-yl. The conpounds are characterized

by: 47 The pre{on tpgnets Cfcsﬁ%as)ﬁ@n@fxilrh'\lb@cﬁpﬁ
are recorded at 200 MHz in DMSO d6, using t

peake Bt Ja{te eiCeh i BRe iGhemgaaludityplAaceneds c@@fr@ed for

expressed in parts per mllion (ppm). The signals 5

obseryv ed-argerexp esg atbwsl f ofhows: ( 51-méNgy Bbipdsidin-4-
broad singlet; d: doublet; dd: doubled doublet; t:

t riydheisthytbercontbt ethd rd pl €l5ethyYpigpéetdint4-yl)methyl-
unresol ved peak; nt: nultiplet. For all the conpounds
Synidreiizecadivd tdetedd Prepieatt Dmsd aiml Exanptedet fatences,
follow, it is checked that the NVR spectra recorded

ard 990 acktordance® et + he expected structure. The

conmpounds according to the invention are
Thus, a subject of the present invention is

also compounds of formula:

COOH (Iib)

R'
3
10

in which R’: represents R; chosen from:
a group b): (Ci-Cy)alk-2a
or c): B
15 in which the groups A and B are as defined for (I), on
condition that when (C;~C,)alk represents a methylene, B
is other than piperidinyl; or R’; represents a precursor
of Rj, especially a group in which the amine and/or
hydroxyl functions that may be present are protected.
20 The esters, especially the (C;-C4) aliphatic
esters or benzyl esters which are unsubstituted or
substituted on the phenyl with a methoxy group, of the
acids of formula (IIb) are also novel and form part of

the invention.



-
' anal yzed by L UV/ M5 (liquid chromat ography/ UV 15

detecti on/ mass spectronetry) coupling. The nol ecul ar
peak (MH) and the retention tine (t) are neasured. A
machi ne sold by Waters and a columm of 2.1 x 50 nm are
used, with 3.5 pmparticles, a%] room tenperature,
wth aflowrate of 0.4 mM/m } 20 The eluent is
made up as follows: - solvent A O 005%
trifluoroacetjc aci FA)

b 0055 Tea TRt o oy I B 52 %@bﬁésﬁ%
; 00,4090 g%fgg{goa.iéég 200, The W 481 €61 10N 18 coeina zor

per nm and S etect I on

perfzqr %ng«j)l%ﬁtr[dwlc dcﬁﬁt&&ﬁﬁdsorbﬁef&ﬁﬁﬁpép(?y in

[ on| zat1on “or in positive 5 node. Preparation of

th khﬂﬂﬁ@ﬂegbgkg§eﬁEsfﬁrG¥b Prapandd R skribed in
4- (2- Met hoxy pr opoxyph enylf 1,3-thiazol-2 10 am ne.

A dbdimed QL5 1T o phenyd ) etdenoyes . 10 g of
2, 5-di hydr oxyacet ophenone suspended in 100 m of

acetone are praned d sup Y M ridundebaddomrednvéhasdn is
and 9.14 g of anhydrous K2CO3 are added, followed 15
by addah tdcopoafind?.off gf axfmyplraopyl i odi de. The reaction

COOH (lle}
R,

10
in which R’; represents R; chosen from a group e2), €3},
£1y, f2), £3), f4), £f5) and £6) as defined for (I):; or
R’3 represents a group that is a precursor of Rs,
especially a group in which the amine and/or hydroxyl

15 functions that may be present are protected.

The esters, especially the (C;-C,s) aliphatic
esters or benzyl esters which are unsubstituted or
substituted on the phenyl with a methoxy group, of the
acids of formula (IIe) are also novel and form part of

20 the invention.

In particular, the acids of formula:

G'p

Oy oon

(XXXXV) or (XXXXIII)




mediumis refluxed for 30 hours. After cooling to room
tenperature, the nmediumis filtered through Celite(r)
and then concentrated. The brown oil obtained is
taken up in EtOAc, filtered, washed with water, with
2M HC1 sol ution 20 and then wi b saturated NaC

sol ution. The organic phase is evaporated to give a
bl ack paste. The paste is taken wup in chloroform and
filtergdcyhe dredi | t ' i Aa 9arou
of lgﬁgﬁ%cclb ggl I d. ﬁ#lﬁglééé%%élzl [ sé%gﬁgrn éljplglf%%l%s%ﬁ%t% P
et FaN0lni theySPldidokd S bacethndd, el 160785 rbORy 10
mnutes; a solid precipitates out, and 1s collected
by ddd#ylatdron.c,Hag) i kenate,is concentrated, taken up
in ethanol, cooled in a freezer and then filtered
agaimd allics tdper @,-ag) aikyepeatedsf alerbotiond fomes 1o
give 8.35 g of the expected conpound in the formof a
PowdeixX1B)) lox Z=hvethenay 5-eF tomox yipheryd § erthbolonare 49, 8
g of K2CO3 are added to a solution of 35 g of the
aboves BB it ulre @30 ukgt Dt ed obth oviel Byenvl addiki an
of 22.4 m of nmethyl iodide. The reaction nediumis
he&edd For FPWHOURERUNBOE 394 ForYol FHeL tD SPRORFLC
te rature, _the mediumis, filtered through Celite(r),

di | Ghi (H tHePLERFHasHEE MW 19 2M HCL sol ut i on.

The aqueous has.egs excgsaét ed twice W tﬁ g%)her The
15 conbi ned i - PHEEE B e~ URRHE i ¢ Fleeae
odi dr oxj utio i, C |
1ot R R s BRI T St P D o
ph [ S0 M5 angl, 1 he r d ol
BS%ﬂgasrols{daq%rmém dOI l. Tfhe 0|jf£]i ngl st)iol?;é(g %%%%rhg@el'
reduced pressug aty 2L tor HYe Predet OInddftion is
expect ed corrpouncf in the

also a compound of formula:

G
NH
15 (XXXXVIIIa)

in which the amine functions are free or protected with
a protecting group, for instance an Fmoc, benzyl, tert-
butoxycarbonyl, benzyloxycarbonyl or (C;-C4)alkanoyl

20 group.

The 2-aminothiazoles of formula (III) are
generally known, especially from the following
documents: EP-A-819 681, EP-A-44442 or Indian J. Chem.,
section B, 1987, 26B (3), 287-289.

25 The intermediate compounds of formula (IV),

i.e. the compounds of formulae X, XIII, XIV, XVII,



formof an oil. O

2- Brono- | - (2- net hoxy- 5- pr opoxyphenyl ) et hanone 4.8 ni
of brom ne are added dropwise to a solution of 16.4 ¢
of the oil obtained in the preceding 25 step in 100 m
of nmethanol. The nmediumis stigged for 30 mnutes at
roomtenperature and then evaporated. The oi

obtained is taken up in dichloronethane, washed three

50 ites Witd weker, andrihenceried %@fx,'\/@%@ézﬁﬂd $hehr1a,

evaporated to give 24.5 g of a brown ol l
4- (Bexiviat, hoxsye 15701 oporyPE NN, sdid Hasol x 2ar@mdeed and
24.5 g of thiourea are added to a solution of 42 g of
t he:dersanm uked enefyrepar eshb Jedthe PrigcedbrgsSi€pinvéntion.
200 m of ethanol. The nmediumis refluxed for 1 hour
30 m nutes. Mrerawmdiyymitilse tivetre phadiek ¢ c@upounds of
refrigerator for 12 hours, and then filtered. The
Ssolficdntuies (I0V)calrl edtieth ithe i\ Wi ‘th carmprdlsle sagoyrtotected
of cold ethanol and then with ether. 25 g of
hy @sraiayeo riudes ol o1 do®rerdedIr oUthe Nab | i il aes pehdedIFeup
a water/dichloro nmethane m xture and the base is
rest$sed2b6§ ad8Pn§OVEaddi um hydroxi de. The aqueous
phase is extracted twice 15 with dichl oronethane. The
conbi ned or gahi B PIde Lhrd YriBERHVERT MR Shd 3 Shen
eva orate%I TQgigjl bt ained is chromatographed on
si IFTR 9T $giVE™2 % of the expected product in
1Othe formof powder. mp. = 76C Preparation 1.2 20
4-(5-Buty|-2-nethoxyph8pyl)-1,3-thiazol-2- am ne A)

4- But yl phenyl ace e I g
C-NH-<\ l

N =
R~ I

(V)

R',
R,

in whichs:

- R, and R’; represent, respectively, R; or R; or

- 15 precursors of Ry and R; as defined for the compounds
of formula (I); more particularly, R’; and R';
represent, respectively, R; and Rz;

- R'3 represents a group chosen from:

® -0Pg, Pg being a protecting group such as tert-

20 butyl, benzoyl or arylsulphonyl (phenylsulphonyl,

tolylsulphonyl or naphthylsulphonyl);

® -0-(C;-C3)alk-Q, Q being a dimethoxymethyl,

diethoxymethyl or formyl group;



A solution of 10 g of 4-n-butyl phenol, 10 mM of Ac20

and 8 m of pyridine is stirred at reflux in 25 10 ni

of dichl oronethane. After 2 hours, the nediumis

cooled to roomtenperature, diluted with dichloro-

met hane, washed with water, waghed with 1M HClL

solution, 51 washed wth saturated CuSO4 sol ution,

washed with water and dried over Mg304. After

evapor atg ong_ f. 1 XRGGE 1SOIHRY

recovered i ﬁ $E%B%%r%kofd}§n }gi [ %)je %%%Pogen atom,
1- (5-Butyl aZtEx%ﬁw%?wah%hg&%% o>r3.a24rduf sH,RL3 R’
are added portionwise t0o 5 g o the preceding oil in

a 100 m rpundgbat trewreg1f baskollhe grigegh;um i s heat ed

at 130C for one hour. After cooling to room

t enper ateur e,(Ca-Splaltk-a@y of ice-cold water acidified

with 35% HC1 is poured onto the crude reaction

Pproduct .e 10 (TheCoedintdls facatkpresanmtulng asdm bagemmton;
bath. EtQAc is added to obtain, after 15 m nutes,

di ssol ut9 onIef the nedium The aqueous phase is

extracted 3 tinmes with EtOAc and the organi c_phases
are wasted-#PPR/ wafePRaid tht Red oRirelf e8&lidafe § IGFQIEn atom,

solution. After drying over 1 S4 and evaporation,,
4.5 g of aayépﬂﬁg\f)éll oy T @ots%h{?g@g wich 18 unsubstituted
1- (5- Butyl - 2- net hoxyphenyl ) et hanone .44 q of
and T hen 0°84B0RE At BRSPS CRBIPHERs e added Fi5 ROkY
ol ution of %U%{of the preceding 20 oil in 10 m of
u r

The nmEdi is heated at 60C overnight. After

cooiing.to_ Lt enpenaju &, the medium is filtered
t hrough Cel Ftegg]r)(gld??)utled%wth ether and washed with
2M HC1 sol ution. e &queous phase is extracted tw ce

with etHter. .0be dbnbin @r;gani ¢ phases

® co-N 2 Gp representing a protecting
NHGp,,’

group for nitrogen, such as Fmoc, (C;-Cs)alkanoyl,

15 benzyl, benzyloxycarbonyl or tert-butoxycarbonyl;
CO— N
hd QT_CG ;
Gp
& a) al) -0-(Cy;-Cy)alk-A";

az) —-0-{Ci;-C4q)alk-B’;

a3) -O-E’;

20 e b) -{C1-Cy)alk-A';

s ) -B’;

* d) di) - (Ci1~C4)alk-NRy-(Co-C3)alk-2a’;
d2) —-(Ci-Cyq)alk-NRy-(Ci-Cz)alk-B’;

® g el) —CONR4-(Cz-C4)alk-A’;



25 are washed with dilute sodi um hydroxi de sol ution
and then washed twice with water and with saturated
NaCl solution. The organic phase is dried over MgSO4
and then 52 evaporated to give 1.27 g of a brown oil
The oil is purified by chromayegraphy to give 0.66 g
of the expected conpound. D)

4- (5-Butyl - 2- met hoxyphenyl ) -1, 3-t hi azol -2- 5 am ne
0.19 M of brom ne.4 _qgg%g_l a~S ign.of 0.66 g
of the product frgerr%)tshe preqce(g:llngqg‘lflg% ]?n' 10 M of
met hanol . The nedidny i sceigjtged for 10 m nutes and

t hen evaporated and taken up in dichloromethane. The
10 or gani cephase is] pastedy3(¢iqms awikihwat er and then
dried over MgSH. 0.79 g of the expected product is
recovered after evgppratdoem-aThis conpound is
dissolved in 5 n of eth | in the presence of 0.46
g of thiourea and the di url¥i@P r ef | uxed for 2 hours
30 mnutes. A 15 %%#thE cipjtates during cooling to

roomtenperature. sol thus*collected is rinsed
with a small anmount of c et hanol and then with
ether. 0.6 g of the hydfob i 8eCPs thus recover ed.
The solid is suspeggee ih a r/ di chl oro- 20 met hane
m xture and the ba%e-+&" by addition of

sodi um hydr oxi de. The aqueouyg se is extracted tw ce

wi t h di chl oronet hane. The e 8d organi ¢ phases are
dried over MySO4 afid

g yellow oil, which crysta slowy. The not her
5 liquors are evaporated and then stirred in a

wat er / di chl or onet hane mi xture and the base is restored

in which:

- A, B’ and E’ represent, respectively, the groups
A, B and E as defined for (I) in which Rs is

10 replaced with Gp;

- Gp represents a protecting group for nitrogen such
as: Boc, Fmoc, (Ci-C4)alkanoyl, benzyloxycarbonyl or
benzyl.

More particularly, the present invention
15 rélates to the compounds of formula (IV) in which:

- R’y is in position -2 of the phenyl and is such as
R; defined for {I);

- R’, is in position -5 of the phenyl and is such as
R, defined for (I);

20 - R’3 is in position -4 of the other phenyl group and

is as defined above.



by addition of sodi um hydroxi de. The aqueous phase is
53 5 extracted twice with dichloronethane. The

conbi ned organi c phases are dried over MgSO4 and t hen
evaporated. The oil obtained is chromatographed on
silica gel to give 0.18 g of t4t%e expect ed conpound;
mp. = 48C. Preparation 1.3

4- (5- Cycl ohexyl - 2- met hoxyphenyl ) -1, 3-t hi azol -

2- am no- |'CYQh%Q%§¥%P o?Figggygfgzgggmgfgs 7 R4t 9¢8 10w

K2CO3 are adde I on

I,@@_X%/ h@gé) f pl\ﬂg 0

adg‘ytl on o é@ r‘ﬁ’féc}?g {'%O,IQ ?odl%lzéégiﬁ v !lg%rr#lgsm
heat &d a8 4,00C PV n‘f’.lgé"tln%ﬁ@:[oﬁooi‘hﬁget@xé Ms are not
tenperature, the nediumis filtered through lite(r)

and j hemdidid efe Me1h £1 hest pige hyds obyZ88n i § Avention.

wat er. The aqueous phase is acidified and then

extractagnyetd St xcHE Sbnpdueds ef hetist fheegopbEBEdto those
organi ¢ phases are washed w th dilute sodium
hydrioxdrdei rs ot hu | toab el 1 dniesar waBhethe t s ser it homat ehe

and with saturated Nad solution. The organic phase

i s frlleavioveraippSoMi atnton hearevapeodated to give 4. 31

g of the expected conmpound in the formof a 20 solid.

mp. = 67C. HBJT: room temperature

1- (5- Cycl ohexyl - 2- net hoxyphenyl ) et hanone A suspensi on
of 5.6 g of A%A3 |FCAVWPSHELOW chl or onet hane is

ooled to -10C._ 3 AcC _and 4 g of the conpound
U?r omthe pr ec%(a\f]ng‘gqs‘fré%o%‘?%e HRRY. The 25 mediumis
stirred for c}i‘ &m&% Clgndléhen poured into a
beaker cont ai ot Wih 35% HCL. After
separation OfEEthe. Qt}q%et%ﬁyan&%tetl i ng, the conbined
BOP: benzotriazol-l-yl-oxytris(dimethyl-
amino)phosphenium hexafluorophosphate
15 Boc: tert-butyloxycarbonyl
ether: ethyl ether

MTBE: methyl tert-butyl ether

Me: methyl
Et: ethyl
20 Pr: preopyl
Bu: butyl
Pn: pentyl
Hex: hexyl

DIPEA: diisopropylethylamine
25 THP: tetrahydropyran-4-yl.

The compounds are characterized by:



54 organi c phases are dried over MgSO and t hen
evaporated to give 4.54 g of the expected product. O
4- (5- Cycl ohexyl - 2- met hoxyphenyl ) -1, 3-t hi azol - 2-am ne
5 1.16 m of brom ne are added dropwi se to a solution
of 4.5 g of the product fromthe preceding step in 25
m of nmethanol. The nediumis stirred for 30 mnutes
at roomtenperature and then beconmes very viscous. A

further 5 m qf, @mlmﬁ&@p@%@@gﬂ@@emﬂ%m spectra

addition of 3.23 g of thiourea. mediumi s

refdixed ddaed haurfoo ML £aMdd L, 0 JQHY the DMSO-ds
tenperature, a solid precipitates out. The solid is

coldeent et antFeddifde fiMeedvniica Sibdplarameit 978 cnle
methanol. The solid is suspended in a

wateafo/rdi s drigteidharne pe x tmuir el idn angbitihe Tiasesignals
restored by addition of sodium hydroxide. The aqueous

P hades d roreek taraec teocb e o v g hf ol s oromes framket Thies: broad
conbi ned organi c phases are dried over MgSO4 and then
evaporgieds tb gl 13133 df ofdewel edxgredr ket ¢ obpotmiP 1§t/
the formof a solid. mp. = 113C. 20 Preparatjon _1.24

4- (B-:Peinuitlasbricetmha t 2- et fiadtlenyl) t i agsplved peak; mt:
2-ylamne A) 1-Methoxy-4-pentafl uoroethyl benzene 8.3

g S IFIHRAKS um pent af | uor opr opi onate and” 25 9.8 g of

Cul are intraduced into a 500 m  three-necked, fla

equi pped wi t qi%éi%iéﬂ? FPRPHIR %%%t%¢3%6%%eh%efge

LTI YSRGS o2 Gl oo N, A, OPe 1fedhen
that the NMR spectra recorded are in accordance with the
expected structure.

The compounds according to the invention are
analyzed by LC/UV/MS (liquid chromatography/UV

15 detection/mass spectrometry) coupling. The molecular
peak (MH") and the retention time (t}) are measured.

A machine sold by Waters and a column of
2.1 x 50 mm are used, with 3.5 um particles, at room
temperature, with a flow rate of 0.4 ml/minute.

20 The eluent is made up as follows:

- solvent A: 0.005% trifluorcacetic acid (TFA) in

water

- sclvent B: (0.005% TFA in acetonitrile.

Gradient Time (minutes) %B

0 0

10 90




140C under nitrogen and 80 m of toluene are distilled
off. The nmediumis then cooled to RT and then
deoxygenat ed by sparging with nitrogen. 6 g of 5

i odoani sol e are then added, followed by heating at
155C for 20 hours. After cooligzg to RT, the nediumis
diluted with 200 m of a water/ethyl ether m xt ure.

The nmedium is then ftered—t+hreugh—Cetrtetr)—7he
organi ¢ phase is wasped 3 tlnf§ with water, driego

over MgSO4 and t hen 1p—eveapotraret—to—gtve4—3—gof—=
brown oil. B) 1 0

1- ( 2- Met hoxy- 5- pent af fuoroethytphenyHetiframome—7 24—
of BuLi at 2.5Min hekane are gglded, at |-70C, to@®

solution of 3.5 g of Imethoxy—2A-pemnta-
fluoroet hyl benzene in 50 m of anhydrous THF. The
medium 15 is stirred for 30 m nutes at -70C and t hen

for 45 mnutegeatvOfetdbdtbonl ief paribraetiubton10f+ 8 nm
zinc chloride in ether are then added. After stirring
foradd time uaes aétOCidn33snpepfoametiybfeblropildetaraic
added. The nediumis then deoxygenated with nitrogen
andi@3Rzagi@0 ¢¢lectrospray ionization or ESI) in positive
benzyl (chl oro) bi s(tri phenyl phosphi ne)palladiumin 5

i medanhydrous THF are introduced. The mediumis

stirred for 2 hours 30 mnutes at OC and then faor 72

hours at RT. EhgPasabienicfpbhecynbarpediskepcet formula
solution and then extracted with ether. The organic

ph i 25 washed with 5% NaHCO3 in water, with water

and then with satur ted gagl solution. After drying

over MySO4 antF %@53 tati the crude product is

puryred by Tl 25, SfeehLoyBEon 3RBY BReflh} €2, 50 ¥So1 -2

10 amine.

a) 1-{2-Hydroxy-5-propoxyphenyl)ethancne

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
15 by addition of 12.4 g of propyl iodide. The reaction
medium is refluxed for 30 hours. After cooling to room
temperature, the medium is filtered through Celite® and
then concentrated. The brown o©il obtained is taken up in
EtOAc, filtered, washed with water, with 2M HCl solution
20 and then with saturated NaCl solution. The organic phase
is evaporated to give a black paste. The paste is taken
up in chloroform and filtered. The medium is
concentrated to give 11.4 g of a black solid. This solid

is taken up in absolute ethanol. The solution is placed



C) 4-(2-Met hoxy-5-pentafl uoroet hyl phenyl )thi azol - 5
2-ylamne 0.5 mM of bromne dissolved in 8 nl of

nmet hanol is added to a solution of 2.25 g of the
product obtained fromthe preceding step in 10 m of
methanol .  The mediumis stirrgg for 10 minutes and
then evaporated 10 and taken up in dichl oronet hane.
The organi c phase is washed 3 tinmes with water and

thq. %r 'f“:.“c%eozve%r ﬂ&solg) aﬂ}lt lﬁ:?ég OJ g%%@:ﬁ%%fﬁf@ates out,

product are recovere evapor

conpeund 'c%l@e??t‘éd’% %1@5@1&{ TR hanpd rd e the

presence of 1.25 of thiourea and the 15 nediumis

r efdamerehthQfr e, hQﬂHkﬁen olrl HHAE D) t@dSBed Ol | U reezer
cooling to RT. "The SO|I thus collected is rinsed

W tahcetthdn etiaeferethea gl d 118 S ugpergeibn i€ repeated four
wat er / di chl or omet hane m xture and the base is restored

Dby madd ttiere s0ft o adivwen syl axide. cidh esxagpreois phaseund in

20 extracted twice with dichloronethane. The conbi ned

or gdnd Epirases ampewtidred over MJSO4 and t hen

evaporated to give 1.63 g of a yellow solid. mp. =

12%¢ 57 By mawmmwnqpqmmh eptirfmmﬁ es,

t he conpounds of fornul a gll described in the table
bel ow are préfrfed OFABLEC: sreppdpedphpapi sAlution of 35 g

R1RZSal t Char acteri za |on
cf the above soli g%% ml of DMF, followed by

10 addition of 22.4 ml of methyl iodide. The reaction
medium is heated for 12 hours at 60°C. After cooling to
room temperature, the medium is filtered through Celite®,
diluted with ether and washed with 2M HCl solution. The
agueous phase is extracted twice with ether. The
15 combined organic phases are washed with dilute sodium
hydroxide solution and then washed twice with water and
with saturated NaCl solution. The organic phase is dried
over MgS0O; and then evaporated to give 35.55 g of a brown
0il. The o0il is distilled under reduced pressure at
20 115°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
4.8 ml of bromine are added dropwise to a
solution of 16.4 g of the oil obtained in the preceding
25 step in 100 ml of methanol. The medium is stirred for 30
minutes at room temperature and then evaporated. The oil

obtained is taken up in dichloromethane, washed three



RPRRRRRR

CH}
1.
1.
1.

. 1-OMe-OPr-m p. =76C 1. 2- Ove- nBu- m p. =48C

. 2a- Ove- nBuHBr m p. =186C 1. 3- Ove-0-m p. =113C
.4-0OMe-nPr-m p. =85C 1.5-0OEt-Et-m p. =83C
.6-0OWe-Et-m p. =100C 1. 7-CEt-0-m p. =110C

. 8- Ove-C-m p. =110C 1. 9- CEt - nBuyn p. =65C

. 10- OVeCF3- m p. =144C 1. 11- Ove-1 Pr-m p. =109C

.12- Ove- Me- m p. =121C 1.13. 0 b-nBu-m p. =59C 58 , CHzZ

1%i%ié gﬁ§|$§keg]%?Egﬁﬁgﬁcdgﬁéﬁcgger Mgf8&:and then

%«%Jé@t@aptclén@elzwss@%% QBBrBhH 5i31C
CH(nPr) 2HCIMH+=305.4 t = 7.

1.2@ OnPr - nBug m(p-m68Kok 23 E??p@k@ €h91T4§C3 thiazol-2-

1.22-CmbAdanantyI m p. =8

10

15

20

25

-nHex-m p. =75C
amine

24.5 g of thiourea are added tec a sclution of
42 g of the bromo ketone prepared in the preceding 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 heours, and then filtered. The solid thus
collected is rinsed with a small amount of cold ethanol
and then with ether. 25 g of hydrobromide are recovered.

The solid is suspended in a water/dichloro-
methane mixture and the base is restored by adding
sodium hydroxide. The agueous phase is extracted twice
with dichloromethane. The combined organic phases are
dried over MgSQ; and then evaporated. The oil obtained is
chromatographed on silica gel to give 12 g of the
expected product in the form of powder. m.p. = 76°C

Preparation 1.2

- (5-Butyl-2-methoxyphenyl)-1,3-thiazol-2-

amine
A) 4-Butylphenyl acetate

A solution of 10 g of 4-n~butylphencl, 10 ml
of Acy;0 and 8 ml of pyridine is stirred at reflux in
10 ml of dichloromethane. After 2 hours, the medium is
cooled to room temperature, diluted with dichloro-

methane, washed with water, washed with 1M HCl solution,



1. 24- OVeCF3CF2- m p. =125C 1. 25- OEt CF3CF2-VH =338 T =
7.88 1.26-CEt-nPr-mp.=87C 1.27-CEtcyclo- -mp.=128C
pentyl Preparation 2.1

N- (Boc), N-(tetrahydro-2H pyran-4-yl)pi peridin 4-am ne
5 A) 1-Benzyl-N-(tetrahydro-2Hgpyran- 4

yl ) pi peridin-4-amne (XXXXVI) 19 g of

4 anino I-benzylpiperidine are placed in 50 nl of

n n f
tet r %}% opyr an- 4- O%Hgt‘&?] 2 % IStOrlelgt%%fgl gl Sél%gg ‘%th water

et Rape cﬁﬁ%cﬁ@?&v vfd&r. %tf't'relﬁzl RG fyrakd JH NUles %f6 the
g 59 of NaBH(QAc) 3 are added and the mxture is t

St i RE L dPTc MO HRY - a dd % ML sl nit 108 AREn Eéf%&n oil.

are added to the reaction nedium and the phases are

t hen separ at ed- (B-BBBE 142 gy d ddrey @@l Lo th@sené S
washed with 10% Na2CO3 5 sol ution and then with

Sat urat ed NaGL ZvlguteOral@nd strikemrddéid et ravdemwitysOto 5 g of
and evapor at ed under vacuum 23.4 g of the expected

c o iU Ipd saresl igi adinledin e pl 0 G0GoB)d-bottomed flask. The
1- Benzyl - N- Boc, - N- (t et rahydr o- 2H- pyr an- 4-

y| Ve duaqlmad:rﬁdweatlolﬁ ©Zgr ging HeowompdkiFer coollng to
obtained in the preceding step are placed in 100

of IamAC e atdpign eIt Hah %d%’?%l%nw?%%a%%ldlfled

?—ﬂf\jﬂg_tﬁ% i‘%%?é—lé J.(sBcpr uzroec.![ nor?too néhé)fcrElgCPA\Crgargtfgn product.
10 The medium is placed in an ultrasonication bath. EtOAc
is added to obtain, after 15 minutes, dissolution of the
medium. The aqueous phase is extracted 3 times with
EtOAc and the organic phases are washed with water and
then with saturated NaCl sclution. After drying over
15 MgSC; and evaporation, 4.5 g of a yellow oil are
obtained.
C) 1- (5-Butyl-2-methoxyphenyl)ethanone

1.44 g of KyCO3 and then 0.648 ml of methyl
iodide are added to a solution of 1 g of the preceding
20 o0il in 10 ml of DMF. The medium is heated at 60°C
overnight. After cooling to room temperature, the medium
is filtered through Celite®, diluted with ether and
washed with 2M HCl sclution. The agueous phase is
extracted twice with ether. The combined organic phases
25 are washed with dilute sodium hydroxide solution and
then washed twice with water and with saturated NaCl

solution. The organic phase is dried over MgSCy; and then



heated at 50C for 4 days and then stirred for 2 days
at 15 roomtenperature. The reaction nediumis washed
with water (3 tines), dried over MgSO and t hen
evaporated. The oil obtained crystallizes, and the
solidis triturated frompentane, filtered off and
dried at 60C over P205. 15.9 g of the expected
conmpound are obtained, 20 mp. = 104C. QO

?F%%?do’%%‘fénﬁt%% Hoie D e S ol £y Ie"?ohél BL1"es
T j % ' 25
gn-icﬁarfc%a%%nrgc}iﬁ% m){t%ﬁ%yi%oh %‘E%é@hga?g% ﬁﬁldglﬁ%

at nosphard £ Rmssuwe, at 30C for one day. The nediumis
filtered through Celite(r) and then rinsed with MeOH.

Aftrer 60 evappregimeryhez fmdtnidt gphddylp-0, ®fchbhgzol-2-
expected conpound, ich crystallizes, are obtained.

8N amine 125C. Preparation of the internediates of

formula Preparation 3.1 4-(2,2-D ethoxyethoxy)benzoic
acid (I1): RB1% ol QEH2GHICELg 219\ adde¢diyto a solution of
4- (2, 2-di et hoxyet hoxy) benzoate 10 A m xture containing

10 @ &f grerhythel-pweloxy - £ bemzoet epeede@Pngisgepfin 10 ml
K2CO3 in 100 mM of THE is heated at 100C for 5 mn
andaa el + coe tessbbiat by estixred Fopfl0 minutes and
2-brono-1, 1-di et hoxyet hane are added, nﬁ t he nixtur$

i s ST rSPRUFAERARS fa%k%owﬂerhp%ir%@ PECRAGIAGE. The

hen for, 32 hours, at 100C, and.is_al | owed { {
1] Qe BHpor . L THATHDY gant oRa. & A “76OF | Fodr bRt

Offdried over MgS0O;. 0.79 g of the expected product is
recovered after evaporation. This compound is dissolved
in 5 ml of ethancl in the presence of 0.46 g of thiourea
and the medium is refluxed for 2 hours 30 minutes. A

15 solid precipitates during cooling to room temperature.

The solid thus collected is rinsed with a small amount

of cold ethanol and then with ether. 0.6 g of the

hydrobromide is thus recovered.
The solid is suspended in a water/dichloro-

20 methane mixture and the base is restored by addition of

sodium hydroxide. The aqueous phase is extracted twice

with dichloromethane. The combined organic phases are

dried over MgSQO; and then evaporated to give 0.34 g of a

yellow o0il, which crystallizes slowly. The mother

25 1liguors are evaporated and then stirred in a

water/dichloromethane mixture and the base is restored

by addition of sodium hydroxide. The aqueous phase is



and then rinsed with DM~. The filtrate is evaporated
and then taken up in DCM washed with water (3 tines)
and then with saturated NaC solution, dried over
MySO4 and 20 evaporated. 16.68 g of the expected
conmpound (greater than the th% retical nmass) are
obt ai ned. B) 4-(2,2-Di et hoxyet hoxy) benzoic acid 8.08 g
of the ester obtained in the preceding step are

I din 50 m. of t.h [ Wi f
PR T 1oy & e Afpn b Edndfndhe O RS, ofpo LACH

I . id [ ' t )
o VR b 65t pffe dri P gedRiEq R SinGeced:
61 ﬁ]dg!@f do £ gt £5 éprgmeégr ?Héﬁcbﬁi tat ecaWgbheo
is ried under vacuum The filfrate is extracted

twi ce,ad g DEM, ANgn & heppdit ed e¥RpoMESP4m. 6. 29 gsra.

t ot of the ~expected conpound are obtained.

Preparation 3pRepdréffohNtBec)tetrahydro-2H pyran-4-
yl)anino)piperid?n-l-yl)carbonyl)benzoic aci d,

triethyl am nedsab+Cy€lohex NEE 3-mé XV pEeRYB) =143€0ONLBzOL -
10 10 Boc A) Methyl 4-((4-N Bocam no) pi peridin-I-

yl cardmoiyd ) 1-bepzbaltexAl Al xhetBogpheakanag 5. 39 g of

t he nononethyl 15 ester of terephthalic acid, 40 ni

of BH3CN, 6 n¥-9¢ FteN, K0 8rg gddedPtand s uwdfton of 5 g
4- (N-Bocami no) piperidine is stirred at roon&

t enpbratreyelebexulpheorol The PRa®tj gh DMF, followed by

10 addition of 3.53 ml of methyl iodide. The medium is
heated at 60°C overnight. After cooling to room
temperature, the medium is filtered through Celite® and
then diluted with ether and hydrolyzed with water. The
aqueous phase is acidified and then extracted with 3 x

15 50 ml of ether. The combined organic phases are washed
with dilute sodium hydroxide solution and then washed
twice with water and with saturated NaCl solution. The
organic phase is dried over MgSO; and then evaporated to
give 4.31 g of the expected compound in the form of a

20 solid. m.p. = 67°C.

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

A suspension of 5.6 g of ALCl; in 40 ml of
dichloromethane is cooled to -10°C. 3 ml of AcCl and 4 g
of the compound from the preceding step are added. The

25 medium is stirred for one hour at -10°C and then poured
into a beaker containing ice mixed with 35% HCl. After

separation of the phases by settling, the combined



’ mediumis diluted with Et OAc and then washed 4 tines

with 10% Na2CO3 solution and then 4 times with water.
The 20 resulting solution is dried over MgSO and t hen
concentrated to dryness and then taken up in an

Et 20/ cycl ohexane m xture. The ggsulting solution is
filtered and then dried to give 6.66 g of the expected
compound. mp. = 128-130C. 25 B) Met hyl

S B BRI o

pr ecqjqull‘% BlEP ArSr pd}gai Ho@lc@, 4M sol ut ion
e, st rr| ng at

of HCI di oxanh room tenperature
forgy2 hours g -Btheatyd sorpdded ange t hex phéhiy DP-1 53-thiazol-
continued for a 5 further one hour. e mxture is
filt-emeiche washed with ether and then dried to give 15

g of the expected conpound. mp. = 236-238C. O
et hyl 4- ((4-Yt1e8 mahyelf o Mhinys saredl-added dropwise to a

yl am no) pi peri di n-1-yl)carbonyl)benzoate. 10 A

m xetalne icomtca M g d 5 tdie timeodwatpoimeln f tloen pheceding step
preceding step in 50 M of DW, 5 g of tetrahydro-
AH-ipy r2n T orfe regtchanad . SPheEtreaed wm st retetr o@r Heghs0

1.36 M of AcOH, 12.7 g of NaBH(QOAc)3 and 50 m of DM

ar AIFHHEP did T FSRPT LA ot i R d-IUR REEIPS. VIRE

15 reaction rredl umls concentrated to d nes and
taR’éﬁ"?ﬂjmi P e o O (1 SO NS Sty o% Hovea

h d I
1§ hige c@%wﬁ%%ﬁ%ﬂaﬂ% Si%t‘n#?.ﬂ@%)me%ﬁrégﬂ‘f‘%bér
10
exﬁgﬁ co%ound %‘{Igge o% %]%/2(‘2%&18? h%‘gf%%%hgﬁe?erature'
Soﬁ‘%ofﬁ&’preé&ﬁ%&ates out. The solid is collected and

then rinsed with a small amount of cold methancl. The
solid is suspended in a water/dichloromethane mixture
15 and the base is restored by addition of sodium
hydroxide. The aqueous phase is extracted twice with
dichloromethane. The combined organic phases are dried
over MgS0O; and then evaporated to give 3.33 g of the
expected compound in the form of a solid. m.p. = 113°C.
20 Preparation 1.24
4- (5-Pentafluorcethyl-2-methoxyphenyl)thiazol-
2-ylamine
A) 1-Methoxy=-4-pentafluorcethylbenzene
8.3 g of potassium pentafluoropropionate and
25 9.8 g of Cul are introduced into a 500 ml three-necked
flask equipped with Dean-Stark apparatus and a

condenser, under an inert atmosphere. 90 ml of DMF and



D) Methyl 4-((4-((NBoc)tetrahydro-2H pyran-4-

yl am no) pi peri di n-1-yl)carbonyl )benzoate A m xture
containing 3.16 g of the conpound fromthe preceding
stepin 12 mM of DCMis refluxed for 25 10 hours in

the presence of 4.5 g of Boc20sgnd 1.65 ml of Et3N

After cooling the reaction nedium it is washed wth

a buffer solution at pH =2 (3 tinmes) and then with 63
watiery md dimBs1udlie HFPdaddePNante iRe ikt OVREa MBS0

and then concentrated to dryness to give 4.63 g of the
expeated (o Utitrdgen and 80 ml of toluene are distilled
4-((4- (N-Boc)tetrahydro-2H pyran-4 5

yl ) N perd idinn-ils yWhHerardssyd g ben 8T i therct 3N

salt 4 g of the conpound fromthe preceding step are

st idecety Jeora ARl Mourspa g ik will trofnShN-dNgeH 16 g of

nmet hanol . The McOH is renoved by evaporation, the

Tr udslogmicthict dre ttdlen agrdaedy viterowed bheheaubousat 155°C
phase is 10 washed with DCM and then acidified with
HCIalo 4fH oz s . P qre sty pradhl i sthe |meqdoyn ghy diluted

washed with ether, and the solid obtained is then )
t akerF g A% mIDEV ia et /A Yih e Hifie dlisX e e The medium

oS SR A S 08 LSRN bhase s
g?(gv%csth%gi Cé)%%ensd Wi hsqu!vai;eeg orﬂiaehn/:lll—rsov&re pa{ise%‘; a?ﬁd; _then

e correspondi ng ed aci

Al G 1 s >
y|kﬂiperidinQF%?3M3¥HBQngﬁﬁgﬂﬂéfﬁﬂékééﬂﬁyfgﬁéhyl)ethanone

7.4 ml of Buli at 2.5M in hexane are added, at

-70°C, to a solution of 3.5 g of l-methoxy-4-penta-
fluorcethylbenzene in 50 ml of anhydrous THF. The medium
15 is stirred for 30 minutes at -70°C and then for 45
minutes at 0°C. 15.5 ml of a 1M solution of zinc
chloride in ether are then added. After stirring for 10
minutes at 0°C, 1.33 ml of acetyl chloride are added.
The medium is then deoxygenated with nitrogen and 332 mg
20 of benzyl(chloro)bis(triphenylphosphine)palladium in

5 ml of anhydrous THF are introduced. The medium is
stirred for 2 hours 30 minutes at 0°C and then for 72
hours at RT. The medium is poured ontoc 2.5M HCl solution
and then extracted with ether. The organic phase is

25 washed with 5% NaHCO; in water, with water and then with
saturated NaCl soluticn. After drying over MgS0O; and

evaporation, the crude product is purifed by flash



a COND-N3( H N~ boc 25 A) tert-butyl

(1- (benzyl pi peridin-4- yl)pyrrolidin-3-yl)carbamte 64
4.66 g of 1-benzyl-4-piperidone in 6 m of

di chl oroet hane are added to a solution of 4.6 g of

(3R) - (3-tert-butoxycarbonyl amsgo) pyrrolidine in 5 n

of dichloroethane. After 20 mnutes at RT, 7.31 g of

5 NaBH(OAc) 3 are added, while keeping the nmediumat a

t erpeF SHAN §g PEbIOW 290G 1 f ob4 ovedy bye agldp i gnodf 2 20nmt o

of dichl oroethane to dissolve ?he medi um whi ch sets

to sl id. The nediumis stirred at RT for 24 hours,
hydrol yzed by additi on of aqueous 10% Na2CO3 sol uti on
andn 0. ¢k l4m1%d. with ethyl acetate. After separation of
the phases by settling, the organic phase is washed

W td) aqueoust 1 026MNa2CO8y sot pknoaf l tbeoe iy hpsabhul atbiazol-
NaCl solution and then dried over My504 and
Bvaparkarehe The crude product is triturated from

ether, filtered, rinsed 15 wth ether and then dried

to give 7.38 %-%fmb.%ﬁib%@m%@ﬁi@;smm¥veé ing® m} of
(tert-Butyl l-pigeridin-4-yl yrrolidin-3-_yl)carbamate
20 TESANRE ofS AITEBTLY Df S HET E¥MPDENG- eeser Phebne product
above in 5 of .met hanol .js hydrogenat ed at

S RSARTE TrURHHE RAHCetLag T eR peh pf GoBAcet gPethgol.

?L#@%%ﬁ%ggyéﬁffg géaggéﬁsfoghfongﬁggégsagélEﬁégdevaporated

10 and taken up in dichloromethane. The organic phase is
washed 3 times with water and then dried over MgSQ,.
2.63 g of the brominated product are recovered after
evaporation. This compound is dissolved in 15 ml of
methanol in the presence of 1.25 g of thiourea and the

15 medium is refluxed for 2 hours. A solid precipitates
during cooling to RT. The solid thus collected is rinsed
with ethyl ether. The solid is suspended in a
water/dichloromethane mixture and the base is restored
by addition of sodium hydroxide. The aquecus phase is

20 extracted twice with dichloromethane. The combined
organic phases are dried over MgSQO; and then evaporated
to give 1.63 g of a yellow solid.

m.p. = 125°C



Celite(r) and the solid is rinsed with nethanol. After
25 evaporating off the filtrate, 5.2 g of an oil which
solidifies after trituration are obtained, and is used
wi thout further purification for the follow ng step.
65 C Methyl 4-(4-((R)-3-(N-Boghpyrrolidin-I-

yl') pi peridin-1-carbonyl)benzoate 3.8 g of terephthalic
aci d nononet hyl ester are added to a solution of 4.75

g of the co |tr| Pr?&aéé‘él‘?g éjh@op{ &eQEBQesbg{?cieHures,

35 nmM of aceto |t|on of

of H(P abdheds 22 fohuldri fihylaggaelbaaelﬁ”eeheﬂtsﬁle

stirred at RT for 24 hours and then concentrated. The
Cr uskel dof astietpiSpd Aen up in  ethyl acetate, washed
twice with water and then twice 10 with aqueous 10%
Na2CO3 sol ution, and then witApsmturated NaC
solution. After drying the organic phase over MJSO™4
@and evaporation, 8.62 g of crude product are recovered
and are triturated froman ether/ethyl acetate

m xture. After filtrat|03~———F.28 g of the expected

product are 15 coll ,_K l

4-(4-((R)-3-(|\LBoc)ggC/‘£’ \dlr-l-y pi p&,i di ne-

1- car bonyl ) benzoi ¢ aci d 1INt7 fi um hydr oxi de are
added to a solution of 5.05 g ¢ est e(lIhbt ai ned
in the 20 preceding step in 2@ ef net hanol. The
mediumis stirred at RT for 12 hours and then
evaporat ed and taken up in water. The aqueous phase

| VV(JDIICU VVI LII CLIICI A Id th’c’ﬁ abl UI I I cu LU |JI_I - J allu
extpAgl £ {h,c¢ W h efhyl pgcetatiesaThe| afgan & HMBSL: ion
iq drired over MgSO4 angl then 25 cdncentrpted. The
aqueousygphase is evapofated and then
1.1 -OMe -OPr - m.p.=76°C
1.2 -OMe -nBu - m.p.=48°C
1.2a -OMe -nBu HBr m.p.=186°C
1.3 ~OMe 'O - m.p.=113°C
1.4 ~-OMe -nPr - m.p.=85°C
1.5 -0Et -Et - m.p.=83°C
1.6 -OMe -Et - m.p.=100°C
1.7 -0Et -<:> - m.p.=110°C
1.8 ~0OMe —<C:] - m.p.=110°C
1.9 -0Et -nBu - m.p.=65°C
1.10 -OMe CF; - m.p.=144°C
1.11 -0OMe -1Pr - m.p.=109°C
1.12 -OMe -Me - m.p.=121°C
#CH,
1.13 S 74 -nBu - m.p.=59°C




dried by azeotropic distillation with ethanol. The
residue is taken up in ethanol and filtered through 66
Celite(r), and the filtrate is evaporated. The two
crude products are conbined to give 3.65 g of the
expected acid. M 418 at t g5 4.7 minutes 5
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Preparation 2.1

N- {(Boc)

4-amine

A)

yl)piperidin-4-amine

1-Benzyl-N-

s N=

(XXXXVI)

(tetrahydro-Z2H-pyran-4-yl)piperidin-

(tetrahydro-Z2H-pyran—-4-

19 g of 4-amino-l-benzylpiperidine are placed

in 50 ml of 1,2-dichloroethane under dry nitrogen and

10 g of tetrahydropyran-4-one in 20 ml of 1,2-dichloro-

ethane are added;

after stirring for 10 minutes,

29.6 g




At 0C, 13.3 ml of DI PEA are added and the tenperature

is allowed to return to RT. After stirring for 24

hours at RT, the reaction nediumis filtered, the
solidis rinsed with acetonitrile and the filtrate is
then 5 concentrated and taken &g i n di chl oronet hane.

The organic phase is washed with 10% Na2CO3, then

with O S5M HCl and then with saturated Nad sol ution.
ATLEE (Bl ko NG 1 GaRidy RARP 1Y i JISQH 3 o Lorkh GeOfrrea

the expect product are recovere 10 By working in

5%6@'6Herﬁﬁwerlo%fﬁhﬁﬁgﬁ@@@dﬁloﬁeﬁﬁﬂlEQ@AbnaE%eadded to
tabl e bel ow were prepa TABLE 2 (XXXVII11) 15

Pr efyed atd HnRIGR Ghed Bt eind at h®pda de d Me£BBURe . sepd 8d€ed by
1.2 MeOnPrOm p. = 196C (conmpound 242) 4.1.3MeQOVem p.
183G Wi rlg ANBCGEt M dhn o 4180 4. ds Shéeéhéd nwpth =117 20a,CO;

. 1. 6MeQCycl ohexyl m p. = 186C dec. 68 (conpound 243)

. IsFLEt 100y cddroh ebdydim yi t e 2860 4§ codpde@t 244y tion, and then
1.8EtOEtm p. = 160C 4. 1. 9MeQCycl opentyl M= 504.5 t

I il over MgSOs and evaporated under vacuum. 23.4 g of

TR NN TR

the expected compound are obtained. m.p. = 60°C.
B) 1-Benzyl-N-Boc, =N~ (tetrahydro-Z2H-pyran-4-
yl)piperidin-4-~amine
10 14.92 g of the compound ocobtained in the
preceding step are placed in 100 ml of EtOAc, the
sclution is then cooled in an icebath and 12.46 g of
{Boc):0 in 30 ml of EtOAc are added. This mixture is
heated at 50°C for 4 days and then stirred for 2 days at
15 room temperature. The reaction medium is washed with
water (3 times), dried over MgS80O; and then evaporated.
The oil obtained crystallizes, and the solid is
triturated from pentane, filtered off and dried at 60°C
over P;0s. 15.9 g of the expected compound are cobtained,
20 m.p. = 104°C.
C) N- (Boc),N- (tetrahydro-2H-pyran-4-yl)piperidin~-
4-amine
15.8 g of the compound from the preceding step
are placed in 100 ml of MeOH with 1 g of 10% palladium-
25 on-charcoal, and the mixture is hydrogenated under
atmospheric pressure at 30°C for one day. The medium is

filtered through Celite® and then rinsed with MeOH. After



4.1.10-CEt-nBuMH = 506 t = 10.3 Preparation 4.2.1
4-(((4-(5-Butyl - 2- net hoxyphenyl ) -1, 3-t hi azol -
2-yl)am no) carbonyl ) benzoic acid 5 (XXXIlla): Rl =
2-Ove; R2 = 5-nBu; R3 = 4-COOH 5 g of am nothi azol e
fromPreparation 1.2, 4.12 g qfg net hyl

4- car boxybenzoate and then 1.85 nml of Et3N, 25 m of
CH3CN and 10.13 g of BOP are m xed together and

sti ' A d t eqrpes gt yr

pr e%?ﬁ??gﬁllﬁ%rﬁ%ﬁ ?glﬁ??%hgpbg? gngft Eg% \%ggﬁggled
W tdomBe@i@Ni fHiEE. APt RLecPkt ahgei SpEheRebakgNpUP=
ina mxture of EtOAc and saturated Na2CO3 sol ution.
Afters°separati on of the phases by settling, the
aqueous phase is extracted with DCM The conbi ned
organi ¢ phaseBraperdbioni efl oNer i MiSHeabdtes of formula
concentrated. 3.18 g of the expected conpound are
obtaihed in the formof a nmethyl ester. This ester is
suspended in 34 m of MeOH and 5.3 m of 5N sodium
hydr oxi de ar ePx¢Raradded. 3Alter stirring for 5 days
at roomtenperature, the reaction nediumis 20
concent r at ed 4ol@rgmesathareetihrin) opbaphedassd
dissolved in 5 m of water and then washed twice wth

50 m of 69 EtHhc Hre adudldeCpiQ&é s acidified with
F1bred of | Heey frEn R Rt R e hVSE eFY Brpepate
1007 he torm df BUgEe EORFRHRIng SRR REr MEFR AR SR Varoxy-
iR G b R R S
at 100°C for 5 min and cooled to room temperature,

15.54 g of 2-bromo-1,1-diethoxyethane are added and the
mixture is stirred for 2 hours at room temperature and
15 then for 32 hours at 100°C, and is allowed to return to
room temperature. The inorganic material is filtered off
and then rinsed with DMF. The filtrate is evaporated and
then taken up in DCM, washed with water (3 times) and
then with saturated NaCl solution, dried over MgS0Og and
20 evaporated. 16.68 g of the expected compound (greater
than the theoretical mass) are obtained.
B) 4-(2,2-Diethoxyethoxy)benzoic acid
8.08 g of the ester obtained in the preceding
step are placed in 50 ml of methanol with 16 ml of 5N
25 NaOH and stirred for 6 hours. After evaporation of the
sclvent, the residue is taken up in water and 1.2M HCl

is then added to pH = 3; this mixture is filtered and



10 TABLE 3 R2 (XXXI'l'1) and (XXXI'l1a) Prep-

R, R2RSal t Character- arationization 4.2. 1MeO nBuH MN =
410 t = 21.53 4.2.2MeO-nPrOVE-M P. = 180C

4.2. 3MeO-NnPrOHHCIMHO = 412 t = 6.11 4. 2. 4AMeO nBuMe- IVH
= 424 t = 21.35 4.2.5Me0-nPrMe-g; 4.2. 6MeO-nPrH-MH =
396 70t = 8.17 4.2. TEtO-Et HTFAMH = 396 t = 14. 45

m p. =250C 4. 2. 8Et O Et t Bu- NMR 4. 2. 9Me O Cycl ohexyl Me- VH

= T Wi 0. h . = 36w I .
10%%%.‘22%%0&%%‘}1%%% owqg/%ﬁoﬁé%‘ffbwe%taté’ hith is

4. 24 A2E Quky &t ohgxyhit: Mhe =r490rbts 1d. BRtracted twice with
4. 2. 13MeO Et Me- NVR
DCM and then dried over MgSO;. 7.29 g in total of the
expected compound are obtained.
5 Preparation 3.2
4-( (4~ (N-Boc)tetrahydro-2H-pyran-4-

yl)amino)piperidin-1-yl)carbonyl}benzoic acid,

triethylamine salt.

(O, NEt,: (XXXXV)= R} = 4—-C0N<:>’II\I‘CO

10 Boc

A) Methyl 4-((4-N-Bocamino)piperidin-1-
ylcarbonyl)benzoate
A mixture containing 5.39 g of the monocmethyl
15 ester of terephthalic acid, 40 ml of CHiCN, 6 ml of EtsN,
14.8 g of BOP and 5 g of 4-(N-Bocamino)piperidine is
stirred at room temperature for 4 days. The reaction
medium is diluted with EtOAc and then washed 4 times
with 10% Na,C0; solution and then 4 times with water. The
2C resulting solution is dried over MgS0O; and then
concentrated to dryness and then taken up in an
Et,0/cyclohexane mixture. The resulting solution is
filtered and then dried to give 6.66 g of the expected
compound. m.p. = 128-130°C.
25 B) Methyl 4-({4-aminopiperidin-1-

yvl)carbonyl)benzoate hydrochloride



4.2.14MeO Et H-NWVR 4. 2. 15MeO- nHexMe- MWV = 453 t = 11.9
4.2.16MeO- nHexH- MH = 439 t = 11.0 4. 2. 17Et O nBuMe- MH
=439t =12.1 4.2.18EtO-nBuH- M4 = 425t = 8.6 NWR
Preparation 4.2.8.: 1.2 ppmt:3H, 1.6 ppm t:3H, 1.7
ppm s: 9H, 27ppmm2H 42ppgbq 2H, 71 7.0-7.2
ppmm2H;, 7.8 ppms:1H, 8.0 pmm5H 12.9

ppm bs: 1H NWMR Preparation 4.2.13.: 1.2 ppmt: 3H,

2.6 ppmq: 2H173 é5 P S G gé&)c?ur?d p@fgrﬁn}_trzk@ I\yi%ﬁgcgdlng

ppms:IH 8.0-8 4ppmm5H 1

Pr epasatd Qn ;ﬁa?eéd‘l in Ldp F}ﬂm&f%‘m 2sc711PtPf6r9 c%H 13t %in
ppm s: 3H 7. 2 ppmm?2H, 7.7 ppms:1H, 8.

PPAiM:Site 12«&&%&@"&&&; H Abr- térﬁ’p&dlﬂf&@sfélf' 2 bours.

Preparatlon 4.3.1

N EHer By Wadedreidxyphedtyl pring-idi et trdzed for a
yl)-4-(2-chl oroethyl)benzam de. (XXIX): RL = 2-Owve; R2

5 FunBie R dhes M (xCH)HACIn A udext iy ef Corgeady ngashed odith
am not hi azole from 15 Preparation 1.2, 10 m of
CH3CNer2 a8yl ¢-hefn Alxidd oramiwat i )benlzdilee amipkctled 1

m of Et3N and 6.1 g?ag BO?jis prepared and stirred

f orcUAP G -s M-Fhe T
Et Ob)\c and then washed with

10

15

20

25

redium is diluted with

sat ur at ed
Methyl 4-{{4-(tetrahydro-Z2H-pyran-4-

ylamino)piperidin-1-yl)carbonyl)benzoate.

A mixture containing 15 g of the compound from
the preceding step in 50 ml of DMF, 5 g of tetrahydro-
4H-pyran-4-one and 4 ml of Et3;N is stirred overnight.
1.36 ml of AcOH, 12.7 g of NaBH{OAc); and 50 ml of DMF
are added and stirring is continued for 3 hours. The
reaction medium is concentrated to dryness and then
taken up in DCM and washed with 10% Na,COs; solution. The
phases are separated by settling and the organic phase
is then washed with water (3 times), dried over MgS0, and
concentrated to dryness. 9.5 g of the expected compound
are obtained in the form of a solid. m.p. = 129°C.

D) Methyl 4-((4-((N-Boc)tetrahydro-2H-pyran-4-
ylamino)piperidin-i-yl)carbonyl)benzoate

A mixture containing 3.16 g of the compound
from the preceding step in 12 ml of DCM is refluxed for
10 hours in the presence of 4.5 g of Boc;0 and 1.65 ml of
EtsN. After cooling the reaction medium, it is washed

with a buffer solution at pH = 2 (3 times) and then with



Na2CC3 solution (twce) and with saturated NaC
solution, 20 and then dried over MgSO4 and
concentrated to dryness. After trituration from EtOH
the insoluble material formed is renoved by
filtration and the filtrate isgshen concentrated to
dryness to give 7.7 g of the expected conpound. This
compound is purified by chromatography on 25 silica,

L uti , . " 9/ 1
o8 113 et o] omel aELRbe e, GECOLoBL eL0b s nasol
aboy,

o COSROLNAS, + O {97 M Red XX &X) g 868CEI BEUyl BE the
the table bel ow are prepared.” TABLE 4 % CI(C}Q)-%

/- H# ( urg epar ati onnR1IR2Char acteri zati on
4. 3. 12MeO nBuN 4.3.22MeO Et NWR 4. 3. 32MeO- nPrOVH =

43R t-=-9. - 4({B- AlMEE Bt réh P BAME@- By Aap-4= 141C
NVR: Preparation 4.3.1.: 0.85 ppmt:3H, 1.05- 10 1.6
Pprg I b n @), foi 2o 61 o Tr H cBriPoppn beRkhi3. 8cdd) EtsN salt

ppmmSH, 7.0 ppmm2H, 7.4-7.6 ppmd:2H, 7.7
ppm s: 1H;, 8. 04 pprein 3t dengoppdt bsodH h&dMRreceding step
Preparation 4.3.2.: 1.2 ppmt:3H, 2.7 ppmq:2H, 3.2
pprale 24 1y e plhear nd SHIogr 9-1n 5190 2mpppf ndRHlagH 6in
ppmd:2H, 7.8 ppms:1H, 8.0-8.3 i
methanol. The MeOH is removed by evaporation, the crude
product is taken up in water and the agqueous phase is
10 washed with DCM and then acidified with HCl to pH = 3.
The resulting phase is filtered and washed with ether,
and the solid obtained is then taken up in
DCM/water/EtsN. The aqueous phase is extracted with DCM
and then dried over MgS50; and concentrated to dryness to
15 give 700 mg of the expected compound in solid form. MH® =
433.3; t = 6.71.
The corresponding free acid is prepared: m.p.
= 190°C, MH' = 433.3; t = 6.70.
Preparation 3.3

20 4- (4- ( (R)-3- (N-Boc) -pyrrolidin-1-

yl)piperidine-l-carbonyl)benzoic acid

H
N\‘bor:
I R3 = ;—co&iij}—m<:]/

25 A) tert-butyl (l-(benzylpiperidin-4-

yl)pyrrolidin-3-yl)carbamate



pmm3H, 12.7 ppmbs:1H Preparation 4.4.1 73

©

N-(4- (5-Butyl - 2- met hoxyphenyl ) -1, 3-t hi azol - 2-
yl)-4-(3-oxopropyl)benzam de. R = 2-0Owve; R2 = 5-nBu;
R 3 = 4-(CH2) 2CHO A)

N- (- 4-(5-Butyl -2-nmet hoxyphenyl k41, 3-thi azol -2- 5

yl)-4-iodobenzam de. A m xture containing 6.62 g of
am not hiazole from Preparation 1.2, 75 nml of CH3CN,

7.53 g of 4- 4 oglohenzoit e £ 4 L e Pladt8NANG m1 of
13.45 g of BOP is ~stirred at” roomtenperature for 8

howisshIhegducta dd faidmded sa fdd1efosh obf and ghep (3R) -
rinsed with CH3CN. The precipitate is redissolved in

DCM 3 -viasthtech wi d Ay F2oNaGH arsiaitp e d 1 il e amdS trhenof
dried over MgSOH and evaporated. In parallel, the
fildircdtlenaetCH3EN iAftavdbmatredies akerRTp 7 n3 DCM ahd
then washed 4 times with 15 7% NaOH sol uti on and dri ed
ovalaBhSBL: ) sAaret alddeld, 1@h8 1 ey kel iagp ddtce checimpowtd a
are thus obtained. MH = 492; t = 12.01 m nutes. B%
N (EmERIBRuge hedavhBdQ gherfd)lawes thiy sg@ditpion of 20 ml of
yl)-4-(3-oxopr op%l ) benzam de. 20 2 C%l of the, conmpound
f r SR TR g 3tEF SR I e e H WS fhiggh pigts to a
with 0.79 of 4 A nol ecul ar I ev .4 of _allyl
B i e me R St fned it B TS AR
br o de . f, drie I—éCGS i rei .
fo?{pf%oola&ge cgtb%fo%n?o Jttengiaﬂe rogﬁ uar'\% Py 5186 ng‘:;[\E %Z?dléd%&i\gﬂon and
rey;added; apd std i dng d tieed. fom
l¢eﬁjplgr at ur Eequ:o}? éZj'r(yr}}hlogularése,gta‘lj%'er dry ﬁ%%g%gen.oq'h%f the

{f%ﬂeagéé& By b8 i}y [ 1dHST ST oY {8l 14 8 43nddduith
agqueous 10% Na,CO; solution, then with saturated NaCl
solution and then dried over MgS0O, and evaporated. The
crude product is triturated from ether, filtered, rinsed

15 with ether and then dried to give 7.38 g of a white
solid.

m.p. = 118°C
B) (tert-Butyl l-piperidin-4-ylpyrrolidin-3-
yl)carbamate

20 A sclution of 7.37 g of the compound described
above in 50 ml of methanol is hydrogenated at
atmospheric pressure and at RT in the presence of 1 g of
10% Pd/C for 12 hours. The medium is filtered through
Celite® and the solid is rinsed with methanol. After

25 evaporating cff the filtrate, 5.2 g of an o0il which

sclidifies after trituration are obtained, and is used

without further purification for the following step.



74 wth DVF, and then water and ether are added. After
separation of the phases by settling, the aqueous
phase is extracted a further 3 tinmes with ether. The
conmbi ned organi c phases are dried over MgSO4 and
evaporated under 5 vacuum 2 ggaf the expected
conpound are obtained. By working as descri bed above,
the conpounds of fornmula (XXVIl1) and the iodo

pr

QQursors “We’tgﬂh ag (glesgly bed i e st f%&fcidﬁ\lgﬁf-l%-

above preparati

are prepared. 10 TABL

(00 lpind? ORI ATO9AMaR = | Preparati on

aracterization No. OvenBul MH = 493.2 t = 12.01

4. 4. 10venBu- (TH2)RHO+t RPgHIM R c ad8dGonomethyl ester
4. 4 20EtEt-(CH2) 2CHO 75 OMBEtINH = 465.1 t = 11.35

4. 4 r30NRIded @H2)2 GdQutii di eprati®ng o5 the compound

5

10

15

20

25

obtained in the preceding step in 35 ml of acetonitrile,
followed by additicon of 9.4 g of BOP and then 2.2 g of
triethylamine. The medium is stirred at RT for 24 hours
and then concentrated. The crude product is taken up in
ethyl acetate, washed twice with water and then twice
with aqueous 10% NayC0; solution, and then with saturated
NaCl solution. After drying the organic phase over MgSO,
and evaporation, 8.62 g of crude product are recovered
and are triturated from an ether/ethyl acetate mixture.
After filtration, 5.28 g of the expected product are
collected.
D) 4- (4= {(R})=3~(N-Boc)pyrrolidin~-l-yl)piperidine-
l-carbonyl)benzoic acid

1.17 g of sodium hydroxide are added to a
solution of 5.05 g of the ester obtained in the
preceding step in 20 ml of methanol. The medium is
stirred at RT for 12 hours and then evaporated and taken
up in water. The aqueous phase is washed with ether and
then acidified to pH = 5 and extracted twice with ethyl
acetate. The organic phase is dried over MgSOy and then
concentrated. The agqueous phase is evaporated and then
dried by azeotropic distillation with ethanol. The

residue is taken up in ethanol and filtered through



N- (4- (2- Met hoxy- 5- propoxyphenyl ) -1, 3-t hi azo

2-yl)-N -(2-oxoethyl) terephthal am de hydrochl ori de
(XXXI'va), HO: RL = 2-Ove; R2 = 5-OnPr; R 3 =

4- CONHCH2CHO A)

N-(2, 2- D met hoxyet hyl ) - N - (4- (@ghet hoxy- 5-
propoxyphenyl)-1, 3-thiazol-2-yl)terephthal amde. A
m xture containing 2.6 g of the conmpound 10 from

Pr QRAALd®ON 242 +Be FQ 1Hr4F 9543%'%%:%%48 Gfp, cﬁl}k 5cgude

53 m of am noacet al dehyde aceta
9 oI d asd | £dRdh g rao {-ePer 64 U<§ S f OEhé hE 86 &Py
a half hours. After filtration, the filtercake iI's
washeidi, with CH3CN and t hen mnth DCM The filtrate is
evaporated 15 and the residue is triturated with CH3CN
and filtered MW =gidue 2tgtof= 4hg exiprateed conpound. B)
N- (4- (2- Met hoxy- 5- pr opoxyphenyl ) -1, 3-t hi azol -
R2-yl)-N - (2- cxogidndidrerephtial ot semdyiditogd| ©f | fermula
0.2 g of the conmpound obtained in the 20 preceding
stedare placed in 2 m of dioxane under dry
nitrogen, the mxture is heated to reflux for
di ssol uti on AFRPRHFEPT o &L 140l | owed by addition of
3 mM of 4AMHC1 in dioxane, and this mxture is stirred
76 for 7 hours. The precipitate fornmed is filtered off
under nitrogen to give O 15 g of the expected
conpound (xxRNanRr af nBu; R';= 4-CON O
4-(2- Fydﬁoxyethoxy) N—(4 (2 ﬁ%thoxy-S- (5 i:::
propoxyphenyl ) -1, 3-thi azol -2-yl)benzam de. (XVIIIl):
1Rl = 2-OW; RR =5-OnPr; R3 = 4-0 (CH2)20H A
Met hyl 4-(2-(tetrahydro-2H pyran- 2-
N-({4-(5-Butyl-2-methoxyphenyl)-1,3-thiazol-2-

yl) =4~ ( (4-oxopiperidin-1-yl)carbonyl)benzamide.
A suspension containing 0.86 g of the
aminothiazole from Preparation 1.2, 1 g of 4-{(4-oxo-
15 piperidin-l-yl)carbonyl)benzoic acid and 0.6 ml of Et;N
in 8 ml of acetonitrile is stirred at RT for 3 days and
1.9 g of BOP are added. The precipitate formed is
filtered off and then washed with 0.3 ml of CH3CN and
then with 1 ml of ether, to give 0.85 g of the expected
20 compound.
m.p. = 184°C
Compound ({XXXVIII) may also be prepared
according to the following method.
4.7 g of 4-piperidone hydrochloride
25 monohydrate are added to a solution of 10.4 g of the
acid prepared via the method described in 4.2.1 in 50 ml

of acetonitrile, followed by addition of 15.7 g of BOP.



yl oxy) et hoxy) benzoate. 10 A m xture containing 40 g of
nmet hyl  4- hydroxybenzoate and 90.84 g of K2CO3 in 400
m of DMF is heated to 100C and 71.47 g of
2-(2-Dbrono- ethoxy)tetrahydro-2H pyran are added
slowy, with continued heating-,for 8 hours. The
inorganic material is 15 filtered off and rinsed with
DI\/F The filtrate is evaporated under vacuum and then

o 2, LR R e | 'era?sa##éé%ﬁ he (Eerfiterature
SR SR LA SRS afler stirring for 24 hours
ac'adc mBHé”leeé-‘c?d'Ecﬁi ¥ Aof - 16§ jglPrfeﬁé't? PrRuEd1id is

fromtheé preceding step in 400 of MOH and 135 ni

of - SMMNAQH tirs addtdredt @1 é?Tandmtsiﬁ:E £ Yyt Pt d OpeEhdmr

one day. The reaction nediumis evaporated and then

4 akeyhden 3 tiad watdere sh agh did i &tbH o fpdhet arby. The
addition of HCl. The resulting mxture is filtered
ancbiden d iptsesk i hwastedrwitihel G% INa a0, | shert wathed . 5M
twice with DCM and then 77 dried over MgSO4 and

evajsdr atretl. thd gvidfh tdret wxaperd e6aCk orpbuiniomr ehfter drying
obt ai ned. C)

N- (Zhe 2ngaThiox \RIR g7 opesd piesRd,) 14,-3% 1 @folthe expected
2-yl)-4-(tetrahydro-2H pyran-2-yl oxy) et hoxy) benzam de.

5 PAAYCt REE Lorqy 2-OTHP. A m xture cont ai ni ng

3.83 of the conmpound from Preparation
LGB 4. 63 oSN Gl o it bin TR GF o b ngombounds

R f‘féosr Lhrg o T 1 pred A T AR TEN [ ored

of ri nsed W|th CH3CN and

TABLE 2

0 S
0=<<::>N-g4<::>>—CONH—<&—L:I:::I/Rz (XXXVID
R

15

Preparation Ry R Characterization
4.1.1 MeO nBu m.p. = 184°C
4.1.2 MeO nPro m.p. = 196°C

{compound 242)

4.1.3 MeO Me m.p. = 183°C
4.1.4 MeO Et m.p. = 180°C
4.1.5 MeO nPr m.p. = 172°C

4.1.6 MeO | Cyclohexyl m.p. = 186°C dec.




dried over P26 at 60C. 5.5 g of the expected conpound
are obtained, mp. = 114C. D)

4- ( 2- Hydr oxyet hoxy) - N- (4- ( 2- met hoxy- 5- pr opoxy-

phenyl ) -1, 3-t hi azol - 2-yl ) benzam de. 15 5.41 g of the
compound fromthe preceding stgg are placed in 25
of 4M HC1 in dioxane and are stirred for 30 m nutes.

£ oo filtarad ~ff and + oy
Trc 'JI C\/I 'JI l. ou. C 1 UI IUU I O T 1T oCT CU Ut artu U111
ri ns(et._qj d Cgilp@(g;\)ne and wth ether and|dried over
P2€5 r[‘&%d.@ 4 pf—therexpectetd—conrpound—are—26

oht ai ned ._Ff(eparatl DNE Ay 7 h b, = 23g°
N ( 4- ( 2- I\/Et hoxy- 5- pf opoxyahe¥1 Jf?-el}f%%thi azorl-p se’c

2-yl()c-cﬂﬁF(chrgg<op;t41pX/) benzam de. (XIV):{RL = OW; R2 =
ofPr; O 2P A

4-(2 2- queghgxyet hokygtd\- ( 4- (ZjEﬁ?t hoxyr5- m.p. = 160°C

priopoxyphenyt ) -1, 3-{hi azo| - 2-yl Jbenzanj de. 78 A
m|xture gontai ning #.18609| o, clibpet@RRoOURd*'=fEOMS5 t = 10.55

Prieparation 1.1 and[5.26 g of the benzpic acid
dari vatiavg firiom Prepacat on 3.4dnky 40 M M =CH3EN+ s 10.3

stifrred for 3 days wth 9.16 g of BOP and 2.9 m of

Et 3N. 5 After evaporation, the residue is taken up in

DCM and then washed 3 tinmes with water, dried over

MySO4 and  eEaprmratath.oThe. rloduct obtained is

chromat ographed on silica, eluting with a

t ol uene/ Et OAG ™ 6(&%%5'(3357351 2~ mephoRyrhgrwkiuct, 3sthiazol-
taken up in ether, filtered off, 10 rinsed and then

dr % -ARTERS ) RAHP 0222015)1%%‘@% &P g of the expected

ompound. mp, .= 107 1y o=
il—(4-(2- Met hotsrek Q%}pﬁe@ylof“el Bt fi azBPy; R’s = 4-COOH
2'y|)'4'(2'0¥9%}Q%%%%BSﬂfghlazole from Preparation 1.2,

4.12 g of methyl 4-carboxybenzoate and then 1.85 ml of
Et3N, 25 ml of CHs;CN and 10.13 g of BOP are mixed
together and stirred for 4 days at room temperature. The
10 precipitate formed is filtered off and then washed with
acetonitrile. The precipitate is then taken up in a
mixture of EtOAc and saturated NasCO; solution. After
separation of the phases by settling, the aqueous phase
is extracted with DCM. The combined organic phases are
15 dried over MgS0O,; and concentrated. 3.18 g of the expected
compound are obtained in the form of a methyl ester.
This ester is suspended in 34 ml of MeCH and 5.3 ml of
SN sodium hydroxide are then added. After stirring for 5
days at room temperature, the reaction medium is

20 concentrated to dryness. The solid obtained is dissolved

in 5 ml of water and then washed twice with 50 ml of



1.52 g of the conpound fromthe preceding step 15 are
placed in 3.8 mM of formc acid and heated at 50C for
3 hours. After cooling to roomtenperature, water is
added and the m xture is then filtered, rinsed with
water and dried at 60C over P2@a. 1.25 g of the
expected conpound are obtained. 20 Preparation 4.7a
N- (4- (2- Met hoxy- 5- pr opoxyphenyl ) -1, 3-t hi azol -
2- Yadozt ( Zrix osihaxyg BeRzaE fde. a & &1 K] &8 & £eRt Bl NiAg ¥o
0.4 g of the cofrpound " from Preparation 4.6 in 0.36
of dWBO Aanthd the PrdXbi2hrd St6PRLL1 & Of + BOLr AU and
dry nitrogen and stirred for 2 hours. 0.83 m of Et3N
i s tatedvadited heitlerpeiat Urefisr atyoned 2078efush ti0e
RT. The inorganic material is 79 filtered off and then
ri negeeaoidd dbouing dié tolateinsd inastiesl fbth sbtergum.
with 10% Na2CO3 solution and then twice with
Satnwat ed M Csol ution. The resulting solution is
dri ed over MgSO04 and evaporated. 0.39 g of 5 the
expect ed conpBumPyisinbtas deiscr HpepaFar i ore 4algove
2-(4-(((4-(2-Met hoxy-5-propoxyphenyl)-1,3 . )
t hiRFEARaZARA 9N T R bheh SR Mdsedfspeibed in the
sul nate. 10 A m xture containing 0.4 g of the
corF%g‘g]r?d b IM B e HEREDFH 6 in 5 nl of DCM 0.28 n
of Et3N and 120 pl of CH3SQ2Cl is prepared. This
m xture is stirred for one and a half hours while
1q:ooling in an ice bath. Thep luble material is

iltered off and rinsed with The filtrate is
washed 3 tines with water. The

s &
ROIC-Q'CONH ™
‘5 L7 N

—p——

R,

(XXXIII) and (XXXIIla)

Prep- R; R; R Salt Character-
aration ization
4,2.1 | MeO- nBu H - MH® = 410
t = 21.53
4.2.2 MeO- nbPro Me - m.p. = 180°C
4.2.3 MeOQ- nPro H HCl1 MH® = 412
t = 6.11
4.2.4 MeO- nBu Me - MH™ = 424
t = 21.35
4.2.5 MeQ- nPr Me - -
4.2.6 MeO- nPr H - MH® = 396




organi ¢ phase is dried over
DCM and evaporated to give 0.38 g of the
compound. EXAMPLE 1: Conpound 65 20
2- met hoxyphenyl ) -1, 3-t hi azol -

with
expect ed
N-[ 4-(5-Butyl -

MySOA,

filtered,

ri nsed

2-y1] - 4((4-

[2-(S)-(hydroxynet hyl)pyrrolidpg-1-yl]pi perldln I- yl)

carbonyl)benzan1de 25 11 (1) R =2-Ov ; R =
5-mBt—R3—=1F—2—=A4—N-N-S5—FCH20H-BO—-A——Ssptution
contai ning 82 ng of |the conpoungd of Preparptio 4.1.1,
and—=45 Y of \o)-pl bHot—++——2—t+—of PeM-ane—5 di’Gpé
of GC2H i$ st 1r=d f o 30 m putes, Mg of yy+ = 396
NaBH( OAc) 3 ate t added and the mixture is 5
stiirred for 12 hours. The nmediumis djlutedfwith 200 45
m| of EtOAcjand then washed tw ce wifh Na2CO3, dried
over MSO4 and evaporated. Thel produpt obtpinedp szs0°¢
ulltrasoni cat ¢d 1n the presence pf 5 of —efher and
then 4 fdlgt er edeto- g| ve 7@tng of | tfm expect ed conpaund.
m[p. _ 10 199C. spectrum DP.85 ppmt:3H I.1I-Z2
ppm m 2214 2} 2Md406 | ppralshdRil p. 8e7. 2 ppm dd: 2t & 4%0
ppmd: 2H;, 7.65 ppms:lH 7.95 ppms:{lH 8.1 ppmd: 2H
12.6 ppmbs: 1H 15 EXAVPLE 2: Conpoungd 120 t = 8.11
44((4-[3- (R 1 (Acety| am no) pyrro]idin-
yl|] ppér @i n{ 149 cardysriphexik [ 4- (36- but yt - 2+ met Mok y= 436
t = 10.49
m.p.>260°C
4,2.11 EtO~ Cyclohexyl Me - -
4.2.12 EtO- Cyclohexyl H - MH® = 450
t = 11.05
4.2.13 MeO- Et Me - NMR
4,2,14 MeO- Et H - NMR
4.2,15 MeO- nHex Me - MH® = 453
t = 11.9
4.2.16 MeOQ- nHex H - MH® = 439
t =11.0
4.2.17 EtO- nBu Me - MH" = 439
t = 12.1
4.2.18 EtO- nBu H - MH* = 425
t = 8.6
NMR: Preparation 4.2.8.: 1.2 ppm:t:3H;
1.6 ppm: t:3H; 1.7 ppm:s:9H; 2.7 ppm:m:2H; 4.2 ppm:qg:2H;




phenyl)-1,3-thiazol -2-yl] benzam de. 20 ~COMe (n: R
=2- OWe; RZ=S-nBu; R} =f 2= 4-CO \ A m xture contai ning
0.25 g of the conpound of Preparation 4.1.1, 0.13 g
of (3R)-3-acetam dopyrrolidine and 2 nl of DCMis

pl aced under dry nitrogen and ggirred 25 for 15

m nutes, followed by addition of 0.22 g of NaBH(QAc) 3
and 8 drops of AcOH, and stirring is continued 81 at
ro eITper. r Ig : ) gt 9 .
so IGirlPtolt on a I*El:tr%g:kp'a r—g' é;giz}{erg'. é%f}tme wéﬁﬁa'r%%%%h e
phasesy Wprseidl ing, the organic phase is washed with
10% Na and then dried over MgSO™ and t hen

evaporated. NMr:SD Eflﬁiaitt_ﬁ:iicﬁltlf.iZ.UIﬁI.edl.!m met : 3ngd
then filtered, rinse with ether and dried at 60C

ovey. PHim: £. 25 B.H doe: s sepect o TNt 34 ;

obt ai ned. m p.>200C dec. NMR spectrum 0.85 ppmt: 3H;
4-2..7 ppm:ra:13H, 8.2-1B .4 DppmbHSH 2 8 Sphds: 1H,

ppmdd: 1H, 7.45 ppmd:2H, 10 7.65 ppms:1H;, 7.85

ppm d: 1H, 8. MRpprAxEEEtatline! . HoM bs: 1H FOINPLE 3:
Conpound 107

N- [%4-/( 3PBtSA 287 rdetth dBfpHedi ) -7, B=1H S m: 2
yl]-4-((4-pyrrolidin-1-ylpiperidin-]-

vyl Yedr BERAS Ptz % A MR dEmiyr i e €133 poggbs: Ris 13.2-
2-%\5!9 - R2 = 5-nBu ; R3 =12 = 4 -CON 20 A m xture
cont=ihiFRF“®% jof the conpound of Preparation

1Ogr§p3lll a?n' nme, q&e%%grg\éojfoqqf%pjﬁlr g}ci Slt Eylldly: fg. peri di ne
in 2 m of GBON and QA8 Al BB drerif T £5AlL 10050 -2
yl)-4-(2~-chloroethyl)benzamide.
(XXIX): Ry = 2-OMe; Ry = 5-nBu; R’y = 4-(CH;).Cl
A mixture containing 3 g of aminothiazole from
15 Preparation 1.2, 10 ml of CHiCN, 2.%54 g of 4-(2-chloro-
ethyl)benzoic acid, 1.11 ml of Et;N and 6.1 g of BOP is
prepared and stirred for 48 hours. The reaction medium
is diluted with EtOAc and then washed with saturated
Na,C0Os; solution (twice) and with saturated NaCl solution,
20 and then dried over MgS0O; and concentrated to dryness.
After trituration from EtQH, the insoluble material
formed is removed by filtration and the filtrate is then
concentrated to dryness to give 7.7 g of the expected
compound. This compound is purified by chromatography on
25 silica, eluting with a toluene/cyclohexane gradient

{9/1; v/v) up to pure toluene.



25

tenperature for 9 days.
sol vent s,
. washed with aqueous 10% Na2CO3 sol ution (3 tines),

After evaporating off the
the mediumis taken up in EtQAc and then

then wth saturated NaC solution and then dried over
MySO4 82 5 and evaporated undef,vacuum The residue is
chr omat ographed on silica, eluting with DCM MeCOH

(100/3; v/v) to give 0.43 g of base, mp. = 128C, W

= B47.4; t = : -3 ' a i

DCM foll omegbﬁg%%g&ﬁia%ﬁ%%‘%l régzgchéiﬂoo?ﬁ% l;t?%e:&rﬁcﬁb&nds
9 Qf HRemMEPaKKa%)CHIRRUIGIS 9PalNabBIld Helow are
filtration and drying. NMR spectrum 0.85 ppmt: 3H;

1. aper.m 12H;, 10 2.25 ppmm 1H, 2.5 ppmt: 2H;
2.8-4.40 ppm m 12H, 6.95 ppmd:1H, 7.05 ppmdd: 1H, 7.5
ppmd: 2H, 7.65 ppms:1H, 719®B1ppm d: 1H;, 8.15

ppmd: 1H;, 12.55 ppmbs:IH 15 20 EXAMPLE 4: Conpound

%8 N-[4-(5-Butyl-2-nmethoxyphenyl)-1, 3-thiazol -2
yl]1-4-((4-(tetrahydro-2H pyran-4-yl am no) pi peridin-|-

yl) carbonyl)benza di hydrocBloride. (n, 2HClL : Rl=
2-OVe ; R2 ﬂ&ﬁy£°¥‘§{4 | CONGNH 0O (4t R
= 2-0OM ; R = 5-nBr—R 3 = 4N-€SN-al Ry M99

Boc A) 0.3 g of the conpound of Pre fon 4.2.1 is
RI
Preparation n Ry Ro Characterization
4.3.1 2 MeO- nBu NMR
4.3.2 2 MeO- Et NMR
4.3.3 2 MeO- nPro MH® = 431.2
t = 9.91
4.3.4 1 MeO- nBu -
4.3.5 1 MeO- Et m.p. = 141°C

NMR: Preparation 4.3.1.: 0.85 ppm:t:3H; 1.05-
10 1.6 ppm:m:4H; 2.5-2.6 ppm:m:2H; 3.0 ppm:m:2H; 3.8-
4.0 ppm:m:5H; 7.0 ppm:m:2H; 7.4-7.6 ppm:d:2H;
7.7 ppm:s:1H; 8.0 ppm:m:3H; 12.6 ppm:bs:1H.
NMR: Preparation 4.3.2.: 1.2 ppm:t:3H;
2.7 ppm:qg:2H; 3.2 ppm:t:2H; 4.0 ppm:m:5H; 7.0-
15 7.2 ppm:m:2H; 7.6 ppm:d:2H; 7.8 ppm:s:1H; 8.0-8.3
ppm:m:3H; 12.7 ppm:bs:1H.
Preparation 4.4.1



placed in 3 m of CH3CN, and 153 pl of

et hyl di i sopropyl - amne, 0.25 g of am ne from
Preparation 2.1 and 0.39 g of BOP are added. The

m xture is stirred at room 83 tenperature overni ght
and then filtered, rinsed with-sether and dried over
P205 at 60C. 0.36 g of the expected conpound is
obtained. mp. = 152C. B) 5 0.35 g of the conpound

fromthe pregedjng st IS _ngé:@r?c' f1 AMHGL 1y oo
di oxane and g\fi drdrqe(ciészeoi?CBhgfm nu e’%}?e%lofnlw 2012
t enperaf €. .5 IS and the mxture is
fiﬁ?@red,{méghggﬁﬁ%rget er and then dried over P205

at 60C. 0.32 g aof ;theegxpected-gpyporng 4 s4- ddH,) ,cHo
obtained. mp. = 181C. NWR spectrum 0.85 ppmt: §H;
1. 25 ppm sextN-2t4- (5-dhatly OO pem He dibhery B) ppmttithzol-2-
2.65-4.70 ppmm 15H 6.95 ppmd: 1H, 7.05 ppm dd: 1H

. 48 )ppmicsdtienz abidpm s: 1H, 7.95 ppmd: 1H, 8.1

ppmd: 2H, 9.3 ppmbs:1H 15 12.65 ppmbs: 1H Starting
with the intér meditatiee compoirdisng des@c? i pedf iamimethiazole
tabl e bel ow, the process is perfornmed according to
Exdmsine reparas ®royl teathemt ¢h GECH,c 7 -pediqumt tio
prepare conmpounds, of formula (1) according to 20 the

| NVSIIQRSN Z ORABIF< 161 CONH VRO N and 13.45 g of BOP is

Prepar ati onR2R 3Characterizatio
é¥§rred at room temperature for 8 hours. The product

10 formed is filtered off and then rinsed with CHsCN. The
precipitate is redissolved in DCM, washed with 7% NaOH
solution {(twice) and then dried over MgS0O, and
evaporated. In parallel, the filtrate in CH3;CN is
evaporated, taken up in DCM and then washed 4 times with

15 7% NaOH sclution and dried over MgSCs. A total of 16.81 ¢
of expected compound are thus obtained. MH® = 492; t =
12.01 minutes.

B} N- (4~ {5-Butyl-2-methoxyphenyl) -1, 3~thiazol-2-
yl}=4-(3-oxopropyl)benzamide.

20 2 g of the compound from the preceding step
are placed in 15 ml of DMF with 0.79 g of 4 A molecular
sieves, 0.42 ml of allyl alcochol, 1.31 g of dried
tetra(n-butyl)ammonium bromide and 0.85 g of dried
NaHCCs3. After stirring for 2 hours at room temperature,

25 50 mg of Pd{(OAc); are added and stirring is continued at
room temperature for 20 hours, under dry nitrogen. The

resulting mixture is filtered through Celite® and rinsed



Boc- 5. 1-nBu\ mp. = 152C 0o N -CO 5. 2-EtBoc-NH M P.
= 221C (CH2) 2-NHCO- 5. 3- OnPr Boc- NaNHCO- M+ = 581. 4
(Rt =10.12 5.4-OnPrBoc-NH/NCO- M+ = 581.4 (R S) t
= 9.74 + 5.5-nBu-0-MH = 566.4 Boc-Nt = 12.11
5.6-nBuO- M = 552.5 Boc-N ~§)g,= 11.84 5 . 7-nBul
{S) OV = 566.5 N CH2 1t = 12.37 Boc 5.8-nBuM+ =
591.4 Boc-N (1S,4S) NNCOt = 10.63

10

15

with DMF, and then water and ether are added. After
separation of the phases by settling, the agqueous phase
is extracted a further 3 times with ether. The combined
organic phases are dried over MgS0QO; and evaporated under
vacuum. 2 g of the expected compound are obtained.

By working as described above, the compounds
of formula (XXVII) and the iodo precursors thereof as

described in step A of the above preparation are

prepared.
TABLE 5
S.—--..,.
e |
N— R,
R:
(XXVII): R = (CHz).CHO
(XXVITIa): R =1
Preparation R; Ry R Characterization
No.
OMe nBu I MH' = 493.2
t = 12.01
4.4.1 OMe nBu - (CHz) 2CHC -
OEt Et I m.p. = 180°C
4.4.2 OEt Et - (CH;)2CHO -




M
5.

P. = 115C 5.9-nBUOMP. =98C Il NHC- N i ns) Boc
10Cycl opentyl ooN-co-M P. = 180C 5. 11-nBuBoc-NaM P
82C 5.12-nPrO-N-(CH2)i 0- M+ = 596.3 ~~~~~~ Iy

Boct = 10.74 N-Boc 5.13-nBu-CONH (R)MH+ = 579 85 t =
10.6 -Boc ~N I 5.14-nBu-CONHwa | (S) MH = 579

10

15

20

OMe Et I MHY = 465.1

t = 11.35

4.4.3 OMe Et - {CH;) ,CHO -

Preparation 4.5

N-(4-(2-Methoxy-5-propoxyphenyl)-1,3-thiazol-
2-yl)-N’-(2-oxoethyl) terephthalamide hydrochloride

(XXXIVa), HCl: R; = 2-OMe; R; = 5-0OnPr; R’3 =
4-CONHCH,CHO
A) N~ (2,2-Dimethoxyethyl}-N'"-(4-(2-methoxy-5-
propoxyphenyl)-1,3-thiazol-2-yl)terephthalamide.

A mixture containing 2.6 g of the compound
from Preparation 4.2.3, 30 ml of CHisCN, 1.61 ml of Et;N,
0.53 ml of aminocacetaldehyde dimethyl acetal and 2.56 g
of BOP is stirred at room temperature for three and a
half hours. After filtration, the filtercake is washed
with CH3CN and then with DCM. The filtrate is evaporated
and the residue is triturated with CH3;CN and filtered to
give 2 g of the expected compound.

B) N- (4~ (2-Methoxy-5-propoxyphenyl) -1, 3~thiazol-
2-yl)-N’ - (2~oxoethyl)terephthalamide hydrochloride

0.2 g of the compound obtained in the
preceding step are placed in 2 ml of dioxane under dry
nitregen, the mixture is heated to reflux for
dissolution and cooled to RT, followed by addition of

3 ml of 4M HCl in dioxane, and this mixture is stirred




~—+
1

10. 6 EXAMPLE 4a: Conpound 68

N-[ 4- (5-Butyl - 2- met hoxyphenyl ) -1, 3-t hi azol -2

yl]-4-((4-(tetrahydro-2H pyran-4-yl am no) pi peridin-| -

5 yI ) car bonyl ) benzam de di hydrochloride (1), 2HC : R
-Ove; RZ = 5-nBu; R3 = 4-COWg }-NHCO A) 10 A

mxture containing 370 ng of the conpound from

Preparation 1.2, 3 m of CH3CN, 378 ng of BOP and 151

g fr H"%d&?ﬁ@ouﬂfef;FPéEﬁSfM@t e 2 & Se 1L df&ﬁ" off

roomtenperature for 48 hours e reaction nediumis

di lyfpd- VMJI&C%(QAOC@%\F@@ yasheds 3cid eepddids compound.
aqueous 15 10% Na2CO3 sol ution and then 3 tinmes with

aqueous Nad prsalddoion Thes organi c phase is dried
over MgSO4 and then concentrated to dryness. The
residue is taket?-tHydiroxysaapsopytn-etdrer2 -ansk idrep-5-
filtered and dried to give 325 ng of the expected
Tompmpukyphany B 4523 thi20z &) - 320 rgerofatiide conpound
fromthe preceding step in 3 m of 4M HCL in di oxane
are stirred f@fVlone hdur = 2ECHer Rs adbednPtrheRft xture
is filtered and the solid is 86 then washed with ether
anoq‘tﬂ}(icéﬁ teHgi ve 259 ng of the expect ed conpound.

= 181C. EXAMPLE 5: Conpoun
4 [P@ (3- (AcetdAdR A plA rb?qtd?quXdr%‘zH'pYran —2-

%/L?}Qf&{)%f%%’b\’ﬁ%ﬂﬁ(s butyI 2 rret hoxyphenyl ) -1, 3-

10 A mixture containing 40 g of methyl
4-hydroxybenzoate and 20.84 g of K,CC; in 400 ml of DMF
is heated to 100°C and 71.47 g of 2-(2-bromo-

ethoxy) tetrahydro-2H-pyran are added slowly, with
continued heating for 8 hours. The inorganic material is
15 filtered off and rinsed with DMF. The filtrate is
evaporated under vacuum and then taken up in DCM, washed
3 times with water, dried over MgSO, and then evaporated.
77.66 g of the expected compound are obtained.

B} 4- (2~ (Tetrahydro-2H-pyran-2-

20 yloxy)ethoxy)benzoic acid.

A mixture containing 77.66 g of the product
from the preceding step in 400 ml of MeOH and 135 ml of
5M NaOH is stirred at RT, under dry nitrogen, for one
day. The reaction medium is evaporated and then taken up
25 1in water and acidified to pH = 5 by addition of HCl. The
resulting mixture is filtered and then rinsed with

water. The filtrate is extracted twice with DCM and then



(1): R = 2-0CH3; R2 = 5-nBu; R3 =b =4 -(CH2)2-
(R'S) 10 A mxture containing 0.3 g of the conpound
fromPreparation 4.3.1, 0.12 g of KI, 0.06 g of NaHCO3
in 3 mM of DW and 897.3 ng of
pyrrolidine-3-acetanmde is stigred at 50C for 2 days.
The mediumis concentrated to dryness and then taken
up in DCNl The organi ¢ phase 15 is washed twice with

saty d u n dribed Que

concent r at Mgzgﬂ %ggseeggotrg(ﬁg :72 %r St gp:ggggée%%%d
| né&%% %H%ﬁc&& . After flltratlon and dryi ng,
0. 02 o{Ithe expected conmpound is obtained, mp. =

1126. 20 EXAMRLE 6.2 Jﬂéﬂﬂaﬂyi oxyphenyl}-1,3-thiazol-
N-[ 4- (5- Et hyl - 2- net hoxyphenyl ) - 1, §Dth|azol yI] 4-[ N

(( Iz—gﬂhMF;yPcrecﬂﬁadiy&r%—}demﬂ%ng@é@] henzang denzamide .
trlhydrochlorlde 87 (0; 3HC1: Rl= 2-OWe ; R2 = 5-Et

R d2 = - (@RZINRIGHR * GR=S) -A (aHX} AT HEoNt ai ni ng 0. 25

g of t he conpound fromPreparation 4.3.5 in 3 nl of
CH3CN and 0. &l ng.xdfure Zxaartiaionetichyd .-43 ef lof mire atamiaend
in1lmM of CH3CNis refluxed for five and a half
hofrem ARregarstion Ag 1.0\ migmt &H:EYemit é8per afursid
the m xture is evaporated and the residue is taken u

| n CBERLAT (FER Viksh &F Petinfes SR AnehBrd O (BRF GVt

Aok . R e

A DS BT A A0 o oo

fo%&ﬁ%d over P,0s at 60°C. 5.5 g of the expected compound
are obtained, m.p. = 114°C.
D) 4~ ({2-Hydroxyethoxy)-N-(4- (2-methoxy-5-propoxy-
phenyl)-1,3-thiazel-2-yl)benzamide.

15 5.41 g of the compound from the preceding step
are placed in 25 ml of 4M HCl in dioxane and are stirred
for 30 minutes. The precipitate formed is filtered off
and then rinsed with dioxane and with ether and dried
over P,0; at 60°C. 4.6 g of the expected compound are

20 obtained.

Preparation 4.7

N-(4- (2-Methoxy-5-propoxyphenyl) -1, 3-thiazol-
2-yl)-4-(2-oxoethoxy)benzamide.

{(XIV): Ry = OMe; R; = OnPr; R'3 = 4-0CH,CHO.

25 A) 4-(2,2-Diethoxyethoxy)-N- (4~ (2-methoxy-5-

propoxyphenyl) -1, 3-thiazol-2-yl)benzamide.



is then filtered off and rinsed with ether. It is
dried 15 over P205 at 60C to give 0.17 g of the
expected conmpound, mp. = 163C (dec). EXAMPLE 7:
Compound 182

N-[ 4- (5-Butyl - 2- net hoxyphenyl ) "4, 3-thiazol -2
yl]1-4-[3-(tetrahydro-2H pyran- 4 ylanlno)propyl]benzam
de 20 (1) : RL = 2- Ch@ ; R2 = b- nBu =b=4-(0H)3

Proparati on 4 Firtir e i 38 g&eglgmq}%ng%x{gmd
4- %qﬂo&otp%tekg%%%y&aq il 9o @l DGM s rﬂ&&%&@@m

ni trogen ter stirring for 15 n1nutes 0.31 of

l\la@'él&%‘é)t%\ﬂes f@%@rﬁ@r@%r%tﬂﬂdd g 1 Si £ inuesk f@{_q,cﬁ is
hours. 10% Na2CC3 sol ution and Et OAc are added, the 5

phases rake fidies seRAr atiet by, 1setd IdMeEnddde o ganics Et;N.
phase is washed with 10% Na2CO3 sol uti on and then

r ngd e rOeRapa2SQb ranad ey apoyiaked . sTRe kyrodifctin DCM and
obtained is chromatographed on silica, eluting with
DChEeORaEhe@l £, tiwmeas) wikhl vag eof, tdre ek pectredigSO; and
conmpound i s obtained. 10 EXAMPLE 8: Conpound 95
N- pFapsratied.- ZhﬁemhmxypﬁemﬁﬁﬁinaﬁtﬂﬁzﬂhﬁomatOgraphed on
yI] N - (2 pyrrolldln -yl ethyl ) terephthal am de %%g
sidisa, RAuEingEWithRa fodluene/ EtEHq micdipee (55 K
n1xture contalnlng 0.3 of the compound fraom

Pr &8a7 at I16% @r@dmzt a&feltmmn ULy %fltered off,

eth |d||SOp n1 e, 98 1-
1054 12“'421 tg% 6 he ook Gl 9 of
éemex%fec% ICSOIn%tOIurn . .r 0=0|'T0t7e:rg).er at ure for 2

B} N- (4~ {2-Methoxy-5-propoxyphenyl)-1,3-thiazol-
2-yl)-4-{2-oxoethoxy)benzamide.

1.52 g of the compound from the preceding step
15 are placed in 3.8 ml of formic acid and heated at 50°C
for 3 hours. After cooling to room temperature, water is
added and the mixture is then filtered, rinsed with
water and dried at 60°C over P,0s. 1.25 g of the expected
compound are ocbtained.

20 Preparation 4.7a

N- (4- (2-Methoxy-5-propoxyphenyl) -1, 3-thiazol-
2-yl)~4-(2-oxocethoxy)benzamide.

A mixture containing 0.4 g of the compound
from Preparation 4.6 in 0.36 ml of DMSO and 5 ml of DCM
25 1is cooled to -60°C under dry nitrogen and stirred for 2
hours. 0.83 ml of Et3N is added and the temperature is

allowed to return to RT. The inorganic material is



The product is filtered off, rinsed with CH3CN and
then dried at 60C over P205. 0.22 g of the expected
compound is obtained. mp. = 170C. EXAMPLE 9:
Conpound 9 25 4-[2-(2-(8)-(FydroxynethyI)pyrrolidin | -
yl ) et hoxy] - N-[ 4- (2- met hoxy-5 pg poxyphenyl) 1, 3-thiazo
| - 2-y|]benzan1de. 89 CH2CH ? (D Rl = CNb ; R =
5 CnPr R3 = al 4 -O(CH2)2 -N A mi xture containing

(S) t)f :)C{psdrf%?alt IciPnnEhrget hralprg g’df rﬂ”‘ztcl't Wm%ﬁ%éﬂ%%?ate is
l\lag{ég%sol uﬂ%n‘;‘g&\%}aﬁt erﬁaﬂn}g %%Ml\girzgo QQQE%“ %EH ehed

reagliQn JRA| waand {he phases, ale dihenrn s epadateth dy

settling. The organic phase is washed with 10 water
and;dihan 4 iied overq MR LUAROLA b ratihel. MaTHUe of

is purified by chromatography on silica, eluting wth
3 REM Ma@ddied WandchH A s vdbhaindd. ng of the

expected conmpound are obtai ned. Mt = 511; t =5.72
m nutes 15 [ &repardtlid0 {8 = 0. 848, DVBO) EXAMPLE
10: Conpound 183
I\I-[4 ( 5- But yl12-2t4ret hokyghatgti hoxy St e yphenyl) -1, 3-
yl]1-4-[(4- tetrahydro ZFprran 4-yl am no) pi peridin-I -
y |t 284 eHdamide ) caryen y IR pive ey rettsy Hiit reagy=
4- CH2NGNHCO A)
sulphonate.
10 A mixture containing 0.4 g of the compound
from Preparation 4.6 in 5 ml of DCM, 0.28 ml of Et3N and
120 pl of CH3S0,Cl is prepared. This mixture is stirred
for one and a half hours while cooling in an ice bath.
The insoluble material is filtered off and rinsed with
15 DCM. The filtrate is washed 3 times with water. The
organic phase is dried over MgSQO,, filtered, rinsed with
DCM and evaporated to give 0.38 g of the expected
compound.
EXAMPLE 1: Compound 65
20
N-[4-(5-Butyl-2-methoxyphenyl)-1,3-thiazol-2-yl]-4( (4~
[2-(S)-(hydroxymethyl)pyrrolidin-1-yl]piperidin-1-

yl)carbonyl)benzamide

O

Il /
(I):Rl=2‘0Me;R2=5—nBu;R3=f2ﬁ 4-C-N N
S ]

CH,OH

25




(1v) : R =2-O0 ; R2 =5-nBu; R3 =4- CH2 NGN CO
~~JJ Boc vv 90 A m xture containing 0.25 g of the
compound from Preparation 4.3.4 and 0.34 g of the
conmpound from Preparation 2.1 in 1 m of CH3CN is
refl uxed for one hour. The prgguct is filtered off,
rinsed with CH3CN and 5 then wth ether and dried at
60C over P205. 0.35 g of the expected conpound is

obt ai ned. B) ;0. .Qf . t ' [ '
preceding st é\p s‘l%él%i%%eﬁn%ﬂ%%%ﬁ%%%%a%%ﬁ%%%d of
10 pstdgaved ff 4 thoursptg g éie"(%f-gﬁt BrndBLEL J Snl of

added ™ and the product is filtered an en rinse

W thevetaher 5 andbpd i cauen, k205 ati69&y Fhe sesHihings,
solid is taken up in an Et QAc/ 10% Na2CO3 mi xt ure.

Af hern sepafatia®i @ac)tharphases Bvdset bhidn@het Rexture is
organi ¢ phase is washed with 15 10% Na2CO3 and t hen

S0 tsht iwatesr fodr iled hovers MIS@4 resdl dnheins dMaposdteicch THE) ml
residue is purified by chromatography on silica,
el @i GOkt & nBICNINesOM A SO Bt wi/ag) .widh Mtp.60st hdried over
expect ed conmpound are obtained. MH = 562, t = 5.8
m M@Ses. andoeExpRPREEE]: TO8nPpogAdct7obtained is
N-[2-(2-(S).- (Hydroxynmet hyl ) pyrrolidin-I-
y| Pethpsprcated ArmdtitoRrisicSh &y phddy 9L ethahiayd then
| - 2-yl] terephthal anide. 25 n(l) : R. = 2-0OWvke ; =
5. Gabered G o ot Wreied GeRgpind. mp. -
10 199°C. :
NMR spectrum: 0.85 ppm:t:3H; 1.1-2 ppm:m:12H; 2.2-4.6
ppm:m:15H; 6.8-7.2 ppm:dd:2H; 7.45 ppm:d:2H; 7.65

ppm:s:1H; 7.95 ppm:s:1H; 8.1 ppm:d:2H; 12.6 ppm:bs:1H.

15 EXAMPLE 2: Compound 120
4-((4-[3-(R})-(Acetylamino)pyrrolidin-1-
yllpiperidin-1-yl)carbonyl)-N-[4-(5-butyl-2-methoxy-
phenyl) -1, 3-thiazol~2-yl]lbenzamide.
R)_NH

/T com
(D : R, =2-OMe ; R, = 5-nBu ; R, = 2 = 4 -CON N ¢

20

A mixture containing 0.25 g of the compound of
Preparation 4.1.1, 0.13 g of (3R})-3-acetamidopyrrolidine
and 2 ml of DCM is placed under dry nitrogen and stirred
25 for 15 minutes, followed by addition of 0.22 g of

NaBH (CAc)3 and 8 drops of AcOH, and stirring is continued



91 0.13 g of the conpound fromPreparation 4.5 in 2
m of DCMis mxed with 54 ng of (S)-(+)-2-

pyrrolidi nenet hanol, under dry nitrogen. After
stirring for 15 mnutes, 107 ng of NaBH(OAc)3 and 5
drops of AcOH 5 are added and gfirring is continued
for 4 hours. Saturated Na2CO3 sol ution, water and DCM
are added to the reaction nediumand the phases are

then SQRA alhdPar 3 tdd NG e AGedE phase 1@% Na,CO,

re-extracted with DCM and the extracts are washed

t Wise uMildh SidEicet Nad abiexp! Wity o 4N Cof the
phases are conbi ned and dried over I\/gSO . After

pargdhizdle se AP et 1dmhg , CHIHN crithreitd @ghadee i adgathandiith 10%
the precipitate forned is filtered off and dried at
45Q=0ves H205chéT dpied dher enysc) ethdafmundrappdated. The
obtained in solid form mp. = 168C (dec.). 15 EXAMPLE
S12:reGdrmjueund Iddturated in ether and then filtered, rinsed
N- (4- (2- Met hoxy- 5- pr opoxyphe c,yl) 1, 3-thiazol -2-yl)-4-(

2- wditpestdiar Bng atthied) arerfAars deatt rﬁe@lsocﬁlbfbl decf the
(1), 2HA : R = 2-0OWe; R2 = 5-OnPr ; = at 4-0-

( cpPEctyd Componng itsu e tedmeas nithgp - @@ F steqhe

conmpound from Preparatl on 4.8, 62 ng of K2CO3 and 38

ng of piper HMSHSTEE YR &- PRy th'e’)fﬂ'ed-l % PR gp: 130/

R 2aid oOVESE 2Hid it dr Sare 2 T ifidd@ai 33 BEt
1dggﬁhﬁgo:$% wasstﬁ%r g\z;\nﬁc'iltsc pﬁéagfe ﬁndcﬁrl ed ver %%04162 I%ZBO*

A-atedy The 92 residue is chromatographed on
S|I|ca elutlng with DCM MeOH (100/2; v/v). The
m xture is taken up in DCM

EXAMPLE 3: Compound 107
N—[é—(5—Butyl—2—methoxyphenyl)-1,3;thiazol-2~
15 yl]l-4-((4-pyrrolidin~l-ylpiperidin-1-

yl)carbonyl})benzamide dihydrochloride

(D), 2HC1: R, = 2-OMe ; R, = 5-nBu, R, =f2 = 4 -CON N |

20 A mixture containing 0.6 g of the compound of

Preparation 4.2.1, 6 ml of CH:CN, 0.31 ml of ethyldiiso-
propylamine, 0.27 g of 4-(pyrrolidin-1l-yl)piperidine in
2 ml of CHaCN and 0.78 g of BOP is stirred at room
temperature for 9 days. After evaporating off the

25 solvents, the medium is taken up in EtOAc and then
washed with aqueous 10% Nay;C0; solution (3 times), then

with saturated NaCl solution and then dried over MgSQ,



foll owed by addition of hydrochloric ether, filtering
and washing with ether. After drying over P20 at 60C,
5 54 ng of the expected conmpound are obtained. NWVR
spectrum Conpound 14a: 0.97 ppmt:3H 1.2-2.0
ppmm8H, 2.9-3.1 ppm m 2H, 3. %-23. 6 ppmm4H 3.8-4.0
ppm m5H;, 4.49 ppmt:2H, 6.88 ppmdd: 1H, 7.02

ppmd: 1H;, 7.13 ppmd:2H, 7.74 ppms:|lH 7.77 ppmd: 1H;

10 7 -2 4 - 1H,, 12 bs; 1H

EXAl Ee‘g@]g%%u%%g@%‘?@?' "rnd %5 PAOL OBs

(1- Al L As o 45 L D5 Yl = 25 Xy thiazo .
yl c%%%ﬁ%é%%%s%}géﬁ d‘%rﬁsﬁ y%?%&r?gﬁ?ﬁ%gigﬁ)%%ﬁ ng\?r%}t{e(wo/a'
(Rvd) £ Fivde @3 FoF 288U, mR3. == 1208°d5 M+ = 547.4; t
tert-Butyl (1o(1-(4-(4-(5-butyl -2-met hoxy-

pheayd )g¢hj azol - 2-yl car banoyl ) pi peri di n-4-
yl)pyrrolidin-3-yl)carbamate 20 0.3 g of (3R)-3-(tert-

Hut oxycar bonyltedri g Pysis o 1 wkemer & St aklstedu 01w SOM Pt FODlowed
of 0.4 g of the conpound from Preparation 4.1.1 in 3

m byfadhictd ar ot Haywdy; odlol doivedettye addd t 4 Hng ob£ OLBS ¢

of NaHB(OAc)3. 3 drops of acetic acid are added to

t heexdB et t¢oneomnd uhy it eined 3 fieer sfilteat hon RANd

for 2 93 hours. The nediumis hydrol yzed by addition

of dEIand then diluted with dichloronethane and

washed 3 tinmes _w th 1M sodi um hydroxi de. The organic
phase i s wasHER SRS urht®d Rer t s it oo —@rpep:m: 128;

10 SR o SURPELAE 0118 S By b
nayppg‘?: cyz%-g; % .ttg?ulgprﬁ:uéé:hﬁﬁ; 7.5 ppm:d:2H; 7.65 ppm:s:1iH;

7.95 ppm:d:1H; B8.15 ppm:d:1H; 12.55 ppm:bs:1H.
EXAMPLE 4: Compound 68
15 N-[4-(5-Butyl-2-methoxyphenyl) -1, 3-thiazol-2~

yll-4-((4-(tetrahydro~2H-pyran-4-ylamino)piperidin-1-

yl)carbonyl)benzamide dihydrochloride.

(), 2HC! : R, =2-OMe ; R, = 5-nBu; Ry =2 = 4- CONQNH‘CO
A)
(IV) : R, =2-OMe ; R, = 5-nBu ; R’y = 4 - COND-I;]—C()

Boc

0.3 g of the compound of Preparation 4.2.1 is

20

placed in 3 ml of CH3CN, and 153 pl of ethyldiisopropyl-
amine, 0.25 g of amine from Preparation 2.1 and 0.39 g

of BOP are added. The mixture is stirred at room




purification in the followng step. mp. = 104C for a

fraciton of crude product purified by flash

chr omat ogr aphy. 10 B)

4-(4-(3-Am nopyrrolidin-I-yl)piperidine-]I-

carbonyl) - N- (4- (5- butyl - 2- met hgxyphenyl ) t hi azol - 2-

yI)benzanide. 3 m of trifluoroacetic acid are added,
to a solution of 2.7 g of conpound 151

at
IS é$+ é?gﬁJEe]éEéEﬁq%ﬁéF#ﬁ&gé?g&”g{g@@fedThfiﬁgééﬁrfth

wed to return our s ‘at

V, t n h ken dp S
géﬁHErf San PLRL ek Ansld.hgR kaken y B%Ogtgﬁ t'(rj;%i gxpected

onet ane and evaporated. The oil ai ne

tak@ﬁn ad 14 g o1t hane, andithep treated with 10%
Nas ol 28 Sl 14

O solution. The organic phase is washed with
10%Na2CC8 sol ution and then with saturated NaC
solution, and then dried over MJSO4 and evaporated to
give 2.18 g df. 36 debfeciodl eorigshisd! £ tom Thee fpeecbasey step
Is purified by trituration froma
di cid grlometdaire/ hrethanD| 48 B Uren tdi @bamg vend. Stgroéd for
t he expected product. The hydrochloride is obtained
by ¥ awiradet s ioh Lo iEotaton. oEthEhJ;/di@g@@M o2ngethe
in ether to a solution of the free base 94 in
¢ hI®ref e net hiahiat L ¢/ w t WA Ehed Hel gy splemst omnd sthen dried

eva orated and en drlgg under vacuun1to ive 2 g of
Wehifotedt RPP--=0188CF §TCphet Aypected compolnd is

At i e g
g')carba”‘“er\ﬁaﬁ‘ s A GV £ QLRF 0T SE € 1 55 agded Lo . on;
1.15-1.90 ppm:m:10H; 2.5 ppm:t:2H; 2.65-4.70 ppm:m:15H;
6.95 ppm:d:1H; 7.05 ppm:dd:1H; 7.45 ppm:d:2H; 7.65
ppm:s:1H; 7.95 ppm:d:1H; B.1 ppm:d:2H; 9.3 ppm:bs:1H;
15 12.65 ppm:bs:1H.

Starting with the intermediate compounds
described in the table below, the process is performed
according to Example 4, step B by treatment in acidic
medium, to prepare compounds of formula (I) according to

20 the invention.

TABLE 6©

R@-CONH-“/ > ! Re
N
MeO

25



solution of 2 g of conpound 152 in its basic formin

10 7 m of dichl

or onet hane.

The nmediumis ¢

ooled to

OC. 0.7 g of diisopropylethylamne is then added

dr opw se.
to RT. The

The mediumis stirred until
mediumis hydrolyzgd with water and then
diluted with dichl oronet hane.

it h

The organic

as returned

phase is

Il sz + b oon ] "
STITU Wi T1IT 1TuT o

1L P2 HETTE
L9 OSUUT UITI

|yU|| OXt UC DUI ul.

o171,

LIICII
Wit Brugherrapd {hen weih sapurateg -Nad sol ghhpBctdP8zation
or gdlll U pl]dbl:‘ 'y Urlt €u ovel IVQO\JH-MIIU llIl:I
eVapor ageq. The|crude,produc d£:>p#Q£§E@go by filgsh= 152°¢
chromat ography to give 1.7 g he ected product.
20 MP. = 126C. | The solid obtained is dissdl ved in .
di{chl or 8mét hane| and sal | fi eBoByN8row addi RiBn ©f221°C
a| 2M solution of hydrogen chloride in ethgr. After
evaporation, 1 ¥2 g of the h dit B n2aMHEO —arle
chIectg M P. = 178C 9b MPLE 14: donpound 1%
N ( 4- (52Bd tyI 21 et FGRFFheny| BotNazet2HGA-)|- 4 MH 81.4
(4-(3- nethanesu phonylaninopyrrolldlﬁol yI)plper|d|Q%
|_ car hr\nyl \han n'rrirde 5 (R) , E?'lI 12
5-nBu, f2 05 of c rid
and 0.1 ‘% of [triet yITam n a S %L|o§81'4
off 0.14 g of 10|conpound 152]i orn1|g 2 gl
Of [} 1/1 Ili )\t ur e Uf Ct hy: A I'-\I LCI 2A
hours ag RT, the  _pgy MH' = 566.4
t = 12.11
5.6 -nBu MH® = 552.5
t = 11.84
5.7 -nBu MH* = 566.5
t = 12.37
5.8 -nBu MH* = 591.4
t = 10.63
m.p. = 115°C
0
5.9 -nBu li m.p. = 98°C
NHC-
N
| RS
Boc
5.10 Cyclopentyl OD_TOC —co.{| m.p. = 180°C
5.11 -nBu B°°¢<:ii>>— m.p. = 82°C
5.12 -nPr OQ_T'(CH’)Z'O' MH' = 596.3
Boc £ = 10.74
N-Boc
5.13 -nBu -CONH (R) MH* = 579




mediumis filtered and then evaporated and taken up in
et hyl acetate. The organic phase is washed twice with
saturated NaCl solution, dried over MgSO4 and
evaporated. 15 The crude product is purified by flash
chromat ography to give 65 ng @fg a white solid. mp. =
125C. EXAMPLE 15 Conpound 153

N-{(Z2=-(5- Butyl=2z2qmethoxyphenyt)thiazot=2=yt)r4=—26
(4-(3-propionyldn1nopyrrol|d|n 1- yl)plperldlne lt = 10.6
cdroonyl ybenzamjde 96 (1) R = 2- uv moc- U RS=

f2 = 0.94149 of propioepsg anhyded O( 5 M afg* = 579
trii ethyl am ne aje added to a soluti of "0.]L g of
cdnmpound 152 injits basic fomin 0.5 m of| ethyt 5 10.6¢

acetate. After hours at RT, the nediumirs diTuted 1n
di chl or onet hane. The organi c phase is washed with
water and with saturated NaC solution, dried over
My SXAMEE 4vapormpednd The crude product is purified
by flash chromatography to give 67 ng of a white
soI id. 10 m pV-H1 %@u@d&i@t@u@xnm@whu—l%—thlazol 2-
(4-(4-(5-Butyl -2-met hoxyphenyl )t hi azol -
yl o@rb‘a‘%r‘o&(%‘bbﬁﬁ%ﬁﬁf}ﬂlb%'r @Twmamépylar@m@x mlBemdm 1~
= 5-nBu, f2 = 73 ny

tat 5 (1
Cea@e‘fe"i‘%) ( cﬁ?%@a%%e a‘%iﬁé%d]f%délo@oqi%tl on of 0.2 g

of conpound 66 dissolved in 1 m of 20
di chl oronet hane. After 2 hours at RT, a further 73
of
(D), 2HCI: R, =2-OMe; R, = 5-nBu; R;= 4-CON NH 0

10 A mixture containing 370 mg of the compound
from Preparation 1.2, 3 ml of CH3CN, 378 mg of BOP and
151 mg of the compound from Preparation 3.2 is stirred
at room temperature for 48 hours. The reaction medium is
diluted with EtOAc and then washed 3 times with agqueous
15 10% NaCOz solution and then 3 times with agueous NacCl
solution. The organic phase is dried over MgSO, and then
concentrated to dryness. The residue is taken up in
isopropyl ether and then filtered and dried to give

325 mg of the expected compound. m.p. = 152°C.

20 B)

320 mg of the compound from the preceding step
in 3 ml of 4M HCl in dioxane are stirred for one hour.

Ether is added, the mixture is filtered and the solid is



acetic anhydri de are added and the mxture is stirred
for 12 hours at RT. The nediumis diluted in dichioro
' 97 net hane. The organic phase is washed 3 tinmes with
) ' 10% Na2CO3 sol ution, then with water and then with
saturated Nad solution, and gRen dried over MySO4
and evaporated to give 194 ng of a white solid. 5
MP. = 99C. EXAWPLE 17: Conpound 189
4- (el Peatad RYI40!d gl
car bonyl )-I\I—é/4Ci (51ﬂbﬂljtéytlcﬁerZk ?raet gd;}y eﬁ%ﬁ)) hi a;@?%f}g of the
yl )dbgizadde-dhbdund ( 'n. ZIQNCRZ 5-nBu, R3 =f2 =
Na A) tert-Butyl 3-(1- (ER(4 (5-butyl -
metshoigae ! )adnmAnia 2-¢/1 car banoyl ) benzoyl ) pi peri di n-
4 15 yl am no) pyrrolidi ne-I-carboxylate A sol ution of
0.23 g of (9S)4-3ranrordcdt Bomimyrpyttaliiwimrg- 0.5 g
of the conpound from Preparation 4.1.1in 2 m of
i ohl)gropestrivanld -4 S+ (T-duitfyor-Zone hautpseratl KL, D- 43
g of NaHB(QAc)3 and 8 drops of acetic 20 acid are
adddd aze e wlddmrizamidet ure. The reaction nediumis
then stirred at RT for 4 hours. The mediumis
hydrol yzed by addition of water and then diluted with
di chl or onet hane and washed 3 tinmes with nol ar sod

hydr oxi de. The organi ¢ phase is washed with Oy a
25 Slgd 8L R Loflocty, : &d =03.Bu MBS and(@Hps-Rvap r
to
(R.S)
10 A mixture containing 0.3 g of the compound

from Preparation 4.3.1, 0.12 g of KI, 0.06 g of NaHCQO; in
3 ml of DMF and 897.3 mg of pyrrolidine-3-acetamide is
stirred at 50°C for 2 days. The medium is concentrated
to dryness and then taken up in DCM. The organic phase

15 is washed twice with saturated NaCl solution and then
dried over MgS0Os; and concentrated to dryness. The product
crystallizes out in the presence of MTBE. After
filtration and drying, 0.02 g of the expected compound
is obtained, m.p. = 112°C.

20 EXAMPLE 6: Compound 185
N-[4-(5-Ethyl-2-methoxyphenyl) -1, 3-thiazol-2-yl1]-4-[N-
{{l-ethylpyrrolidin-2-yl)methyl)glycyl])benzamide |

trihydrochloride



give 0.65 g of the expected conpound. The crude
product thus obtained may be used w thout further
purification in the followng step. MH = 662 at t =
7.3 mnutes. 5 B)

N-4- (5- Butyl - 2- met hoxyphenyl ) t gbazol - 2-yl') - 4-
(4-(pyrrolidin-3-ylam no) pi peridi ne-I-carbonyl)benzam
de 2 m of hydrochloric ether are added to a sol ution
of 0.61 g of the conpound obtained in the precedin
step in 2 m of dichloronethane. After 4 hours 10

m nutes at RT, the nmediumis evaporated. gﬂg}lﬁ_{ude
product {I5: 3HCI: R, at22@MenFaretBeR,; 7427 &-EH: ,zrlf\ése?’]
with ether and dried to give 0.51 g of the expPeriss
compound. MH =562 at t = 5.83 mnutes. 15 O

4- (4-(1- Acetyl pyrrolidin-3-yl am no) pi peri di ne-

1- carbonyl)-N4-(5-butyl - 2- net hoxyphenyl )t hi azol - 2-

yl ) benzam de .A _suspensi on .of. 0.5 t he ound
obtained in ‘tfﬁtél%cf%ceea‘fo gtas nelpnq %b_gjs g of VI compound
di et hy, t. 0 m .S 4 Heatie

Wi ?#l O%%% 1:4@6{‘[;{ i %? % te‘)’ errglsedp?a;ga%@n agl toﬁgl % of
Phases, Morati)i Nd.e de AGUROUS IaSE 1 SueXdf gt e is
with ethyl acetate and then wth dichloro- nethane.

The-LOHINEE N JaRS HRSEhA© Khied avede M r gl
then evaporated. 25 0.37 g of free base is thus

I eGaMErEish M IChrodm thirgsedaradrd N thermifture is evaporated
di chl oronmet hane. 0.062 nl of acetic anhydride is
addati antck trhees idud urse tiskest iup ech fEM ¥nd thdrowssiaod 3
m nutes at RT. The mediumis evaporated and
times with water, dried over MgS0O; and evaporated. The
10 product obtained is chromatographed on silica, eluting
with DCM/MeOH (100/5; v/v).

The compound obtained is taken up in DCM,
hydrochloric ether is added and the precipitate formed
is then filtered off and rinsed with ether. It is dried

15 over P;0s at 60°C to give 0.17 g of the expected
compound, m.p. = 163°C (dec).
EXAMPLE 7: Compound 182
N-[4-(5-Butyl-2-methoxyphenyl)-1, 3-thiazol-2-

y1l]-4-[3-(tetrahydro-2H-pyran-4-ylamino}propyl]benzamide

() :R,=2-OMe; R, =5-nBu; Ry =b= 4‘("3H2)3~NH‘<:>0

A mixture containing 0.38 g of the compound

20

from Preparation 4.4.1 in 3 ml of DCM and 0.15 g of



t hen chromat ographed on silica to give 0.3 g of the
expected product. MH = 604 at 6.68 m nutes. The
tables that followillustrate the chem cal structures
and the physical properties of a few exanples of
conpounds according to the invggtion. In these

tables: - in the "salt" colum, "-" represents a
conmpound in 10 free base form whereas "HCL"

re : ' d | OF i f - ,

PSRN AR L RELOE 8T8 Bl e
respecidget Y. adthe: Biiylin @iyl 1 0-RIOPYLs, 16031 o of
propyl, n-butyl, iso-butyl,; tert-butyl and n-hexy? 15

Or QuEEH (At and sBaddeRr eseNtst ireSRRC IV &laht itthe Pheywyle
and benzyl groups; THP represents

t etHaiydr apy ate 40y soTheieanpadndsocateaebaraakar i 2gd
either by 20 their nuclear nagnetic resonance (NWR
Spadtaaey greadeten atepdwsnternd wf ddvec 1ot eandrithy dhganic
nmelting point (mp.), or by their nmass spectrum M
andhaateenits ofagliare witth | 1@k gfasOedsohutiont esd thén dried
TABLE 7 O 11 CNHR2

Corm dRERPR3TAM t ehiapatdbefzaThenpraguct obtained is

chromatographed on silica, eluting with DCM/MeOH (100/4:
v/v). 0.11 g of the expected compound is obtained.

10 EXAMPLE 8: Compound 95
N-[4-(5-Ethyl-2-methoxyphenyl) -1, 3-thiazol-2-

yl]-N’-(2-pyrrolidin-l-ylethyl)terephthalamide

(D) : R, =2-OMe ; R, =5-Et ; R, =el = 4 -CONII(CH,);"N

15

A mixture containing 0.3 g of the compound
from Preparation 4.2.14, 3 ml of CH;CN, 0.25 ml of
ethyldiisopropylamine, 98 mg of 1-(2-amino-
ethyl)pyrrolidine in 2 ml of CH3CN, 0.38 g of BOP and
20 1 ml of DMF is stirred at room temperature for 2 days.
The product is filtered off, rinsed with CH3;CN and then
dried at 60°C over P;0s. 0.22 g of the expected compound
is obtained. m.p. = 170°C.
EXAMPLE 9: Compound 9
25 4-[2-(2-(8)~-{Hydroxymethyl)pyrrolidin-1-
yl}ethoxy] -N-[4- (2-methoxy-5-propoxyphenyl) -1, 3-thiazol-

Z2-yl]lbenzamide.



1- OVe- OnPr - O( CH2) 2NEt 22HCI NVR 2- Ove- OnPr 2HCI MH = 498. 4
~O(CH2)2 N = 6.64 3- OVe- OnPr- O CH2) 2NH( CH2) 20H MHO =
472.4 t = 6.45 4-OMe-OnPr2HCIMH = 482.3 _ t = 5.87
-O(CH2) 2 N 5- OVe- OnPr - O( CH2) 2NHi Pr 2HCIMH+=470.2 t =
5.84 6- OVe- OnPr 2HCI MH#+=572.5 - g4CH2)2 N Pht = 7.59
7-OMe- ONPrN-MH =468. 4 -O(CH2) 2t = 5.73 8- OVe- OnPr- M

512.4 -Q(CH2)z NaCHt = 5.64 9-Owve-OnPr-Md = 512.4

~Q(CH2)i Nt =5.72 P (S) CHOH 101 10- Ove- OnPr 2HCI MH

10

15

20

512.3 Pt =5.71 CH2)= N (R
QU CH2)= N (R) CH2OH P

) }.

(D : R, =2-OMe ; R, = 5-OnPr ; R, = al = 4-0-(CH,),~N

A mixture containing 0.2 g of Preparation 4.7,
3 ml of DCM, 112 pl of (S)-(+)-2-pyrrolidinemethanol,
0.2 g of NaBH(OAc)s; and 5 drops of CHiCOzH is stirred for
18 hours. Saturated Na;C0Oz solution, water and DCM are
added to the reaction medium and the phases are then
separated by settling. The organic phase is washed with
water and then dried over MgS0O, and evaporated. The
residue is purified by chromatography on silica, eluting
with a DCM/MeOH mixture (100/2, v/v). 100 mg of the
expected compound are obtained.

MH* = 511; t = 5.72 minutes

[a] ® = -11.2° (c = 0.848, DMSO)
EXAMPLE 10: Compound 183

N-[4- (5~-Butyl-2-methoxyphenyl) -1, 3-thiazol-2-
yl]-4-[{4-tetrahydro-2H-pyran-4-ylamino)piperidin-1-

yl)methyl]benzamide.

(I : R, =2-OMe; R, =5-nBu; Ry =b =4 - CH-N }NH—CO

A)

(IV) : R, =2-OMe¢ ; R, = 5-nBu; R'y= 4. CH-N >'PI~I 0
Boc



11- OMe- OnPr 1- O( CH2) 2NH THP2HCI MH = 512.3 t=5. 75
12- OEt - OEt - O( CH2) 2NEt 22HCI MH+=484. 4 t =5. 94

13- OVe- ONPr2HCI m P. = 122C - O(CH2) 2 N(dec) (S)MH =
525.5 CH2OWet = 6.84 14- SEt - nBu- O( CH2) 2NEt 22HCI MH =
512.5 t=7. 64 14 a- OMe- ONPrN 2HghNVR 2) TNO

15- OVe- OnPr - CONH( CH2) 2NEt 2- nP. Z204C MH = 511.4 t =
5.70 16- OVe- OnPr- CONH( CH2) 3NBt 2- MV = 525.3 t = 5. 73

é ! 25 gved-ﬂmazr ;I_ &1\}2‘8%11‘50%\&2‘ 12“ CL\IM_?GS: ‘%%}_é}é% Onip ound

52%1%:6 Pre%a%t]j%vng\@mgh;{_%ﬁﬁw 5-%5?15 the EMHSHR Zerom

Preparatlon 2.1 in 1 ml of CHsCN is refluxed for one

hour. The product is filtered off, rinsed with CH3;CN and
5 then with ether and dried at 60°C over P;0s. 0.35 g of

the expected compound is obtained.

B)

0.34 g of the compound obtained in the

preceding step is placed in 3 ml of 4M HCl/dioxane and
10 stirred for 5 hours at room temperature. Water is added
and the product is filtered and then rinsed with ether
and dried over P,0s at 60°C. The resulting solid is taken
up in an EtOAc/10% Na,C0O; mixture. After separation of
the phases by settling, the organic phase is washed with
15 10% Na,C0; and then with water, dried over MgS0O,; and then
evaporated. The residue is purified by chromatography on
silica, eluting with DCM/MeOH (90/3; v/v). 93 mg of the
expected compound are obtained.

MH® = 562, t = 5.8 minutes.
20 EXAMPLE 11: Compound 17
N-[2-(2~-(S)-{Hydroxymethyl)pyrrolidin-1-

yl)ethyl] =N -[4-(2-methoxy-5-propoxyphenyl)-1,3-thiazol-

2—yl]terephthalamide.-

n(l) : R, =2-OMe ; R, = 5-OnPr; R, =¢, = 4-CONH-(CH,),~N
(S)
CH,0H

25



-CONH(CH2)i-N ~55 t = 6 . 21- OMe- OnPr- MH+=523. 3
- CONaNMe2t =5. 56 102 22- OMe- OnPr 2CF3- MH = 481. 5
CONCO2Ht = 6.28 NH2 23- OVe- OnPr-M P. = 153C - CON

NH THPMH, = 579.5 t = 6.32 24-Ove-OnPr-M P. = 205C
-CON-NMVH* = 579.5 (S)t = 6. 31 ¢gH20H 25- OVe- OnPr- M . P.

205C -CON r . ~%26-Ove-OnPr.P. 178C -CO-N a Nwe2p

27- OVe- ONPC= 4812 Nfii O CO N ~t=630 (S) NH2

10

15

20

25

0.13 g of the compound from Preparation 4.5 in
2 ml of DCM is mixed with 54 mg of (S)-(+)-2-
pyrrolidinemethanol, under dry nitrogen. After stirring
for 15 minutes, 107 mg of NaBH(OAc); and 5 drops of AcOH
are added and stirring is continued for 4 hours.
Saturated NazCO; solution, water and DCM are added to the
reaction medium and the phases are then separated by
settling. The aqueous phase 1s re-extracted with DCM and
the extracts are washed twice with saturated NaCl
solution. The organic phases are combined and dried over
MgS0O4. After partial evaporation, CHiCN and ether are
added and the precipitate formed is filtered off and
dried at 45°C over P,0s. 57 mg of the expected compound
are obtained in solid form. m.p. = 168°C (dec.).
EXAMPLE 12: Compound 1l4a
N-(4-(2-Methoxzy-5-propoxyphenyl) -1, 3-thiazol-2-yl)-4-(2-

piperidin-l1-ylethoxy)benzamide dihydrochloride.

(D), 2HCl: R, =2-OMe; R, =5-OnPr;R; = a,= 4-0- (CH,)," N )

A mixture containing 0.19 g of the compound
from Preparation 4.8, 62 mg of K;CO; and 38 mg of
piperidine in 3 ml of DMF is heated at 80°C for 2 hours
40 minutes. The mixture is allowed to cool to RT and DCM
and water are then added. The reaction medium is washed
with water and then with dilute NaOH solution. The

organic phase is dried over MgS0O, and evaporated. The



28- OMe- ONPr Et - nP =152C NMH = 523.4 CONHCH2 t = 6. 52
S) 29-OVe- ONErEt2HCI MH = 523.3 Nt = 6.58 - CONHCHi - f ~
(S 30- Ove- ONPrEt - m P-=150C NNH = 523. 4 - CONHCH27
t=6.52 (R) 31-OMVe- OnPr2CF3-MH = 481.5

- CO- NaCO2Ht =6. 10 (R) _2 103 32- gv;-owpr NH MH = 481. 4
_CONHt = 6.25 (S) 33- OMe- OnPr - (GH2) 2- NEt 22( HO2CNVR - CO
H 34- OVe- ONPr-m P-= 141C - CH( Me) NH( CH2) = \ ;

3o Al O SBRE S oGt sy fPine wien
DCM/MeOH (100/2; wv/v). The mixture is taken up in DCM
followed by addition of hydrochloric ether, filtering
and washing with ether. After drying over P,0s at 60°C,

5 54 mg of the expected compound are obtained.

NMR spectrum: Compound l4a: (.97 ppm:t:3H;
1.2-2.0 ppm:m:8H; 2.9-3.1 ppm:m:2H; 3.4-3.6 ppm:m:4H;
3.8~4.0 ppm:m:5H; 4.49 ppm:t:2H; 6.88 ppm:dd:1H; 7.02
ppm:d:1H; 7.13 ppm:d:2H; 7.74 ppm:s:1H; 7.77 ppm:d:1H;

10 8.17 ppm:d:2H; 10.4 ppm:bs:1H; 12.5 ppm:bs:1H.

EXAMPLE 13: Compound 186

Ethyl (1-{({1-(4-(4-(5-butyl-2-methoxyphenyl)thiazol-2-

ylcarbamoyl)piperidin-4-yl)pyrrolidin-3-yl)carbamate

R
NWO\/
()R, = 2-OMe, R, = 5-nBu, R, = 2= NO»Nij I
T

15

A) tert-Butyl (1-(1-(4-{4-(5-butyl-2-methoxy-
phenyl)thiazol-2~ylcarbamoyl)}piperidin-4-
yl)pyrrolidin-3-yl)carbamate

20 0.3 g of (3R)-3-(tert-

butoxycarbonylamino)pyrrolidone is added to a solution
of 0.4 g of the compound from Preparation 4.1.1 in 3 ml
of dichloroethane, followed by addition of 0.35 g of
NaHB(CAc)3. 3 drops of acetic acid are added to the

25 reaction medium, which is then stirred at RT for 2



37- OVe- OEt - O CH2) 2NEt 22HCI MH' = 454.2 t = 5. 84

38- OMe-nPr- M+ = 466.3 -O(CH2)i NQ = 6. 12

39- O\VB- NPr - O( CH2) 2NH- THP2CF3- MH#=496. 3 CO , ) Ht = 6. 03
40- OME- nPr - O CH2) 2NMe- THP- MH+= 510 4t = 6.13

41- OMe- i Pr- O CH2) 2NEt 22HCI M 8 (t=6.16

42- OMe- Ph- O( CH2) 2NEt 22HCI MH+= 583 7.16
430VEOO(CH2)2NEt22HCII\/H-Ir 508. 5 t :741

T R A R 8 B Ll fof B ana

46-t% REU Mg 51240 A Hine of d“wés’i)e&*?oﬂmes
104 47- OVe- 0- O CH2) 2NHF THP2HCI MH - = 3

48~GktH aM -sddiGi? AR =HHC Repind ha'se"_)lﬂs 5Nésh'ed
7.60 49- OVe- seeBu- O( CH2) 2NEt 22HCI P= 150- 156C

with saturated NaCl solution, dried over MgSQOs and then
5 evaporated to give 0.37 g of the expected compound. The

crude product thus obtained may be used without further

purification in the following step.

m.p. = 104°C for a fraciton of crude product purified by

flash chromatography.

10 B) 4-(4-(3-Aminopyrrolidin~l-yl)piperidine-i-
carbonyl)-N- ({4~ (5=-butyl-2-methoxyphenyl)thiazol-2-
yl)benzamide.

3 ml of trifluorcacetic acid are added, at
0°C, to a solution of 2.7 g of compound 151 dissolved in

15 9 ml of dichloromethane. The mixture is allowed to

return to RT. After 2 hours at RT, the medium is
evaporated and then taken up 3 times in dichloromethane
and evaporated. The o0il obtained is taken up in
dichloromethane and then treated with 10% NayCOs

20 solution. The organic phase is washed with 10% Na,COj;

solution and then with saturated NaCl solution, and then
dried over MgS0O; and evaporated to give 2.18 g of a
beige-coloured sclid. The free base is purified by
trituration from a dichloromethane/methancl mixture to

25 give 1.9 g of the expected product. The hydrochloride is

obtained by slow addition of a 2M solution of

hydrogenchloride in ether to a solution of the free base




MAN = 482.5 t = 7.24 50- OMe-tert Bu- O( CH2) 2NEt 22HCI P=
149-151C MH = 482.4 t = 6.05 51- OMVe- nBu(S) 2HCI MH =
4663 -0-CH2t = 7.09 NH 52- OVe- nBu/ - 2HCI MWV = 452.4 -0

SO t=7.01 (S) 53- OMe- O( CH2) 2NEt 22HCI ME = 494.4 [ =
7.23 54- OMe-NBU2HCI MHO = 466.44,0 t = 7.12 7 (R'S) 1
55- OMe- CHEt 2- O( CH2) 2NEt 22HCI MV = 496.4 t = 729

56- OMe- nBUNH2HCI MH+ = 452.4 ( t 6.98 (R) =

25 0 GG GE T B Mg ey
evaporated and then dried under vacuum to give 2 g of
hydrochloride.,

m.p. = 188°C.

5 C) Ethyl (1~{1-(4-(4~(5-butyl-2-methoxyphenyl)thiazol-
2-ylcarbamoyl)piperidin-4-yl)pyrrolidin-3-
yl)carbamate

0.46 g of ethyl chloroformate is added to a
solution of 2 g of compound 152 in its basic form in
10 7 ml of dichloromethane. The medium is cooled to 0°C.
0.7 g of diisopropylethylamine is then added dropwise.
The medium is stirred until it has returned to RT. The
medium is hydrolyzed with water and then diluted with
dichloromethane. The organic phase is washed with molar
15 sodium hydroxide solution, then with water and then with
saturated NaCl sclution. The organic phase is dried over
MgS0s and then evaporated. The crude product is purified
by flash chromatography to give 1.7 g of the expected
product.
20 m.p. = 126°C.
The solid obtained is dissolved in
dichloromethane and then salified by slow addition of a
Z2M solution of hydrogen chloride in ether. After
evaporation, 1.72 g of the hydrochloride are collected.

25 m.p. = 178°C



59. 0- CH2- - nBu- O CH2) 2NEt 22HCI MH 522.4 t = 7.81
60- OEt - OHN2HCI M4 = 506. 3 - OCH2t 7.53 (S 105

: 61- Ove- nBu2HCI MHO = 466. 3 - OCH-t 6.93

) ' 62- CEt - nBu- Q( CH2) 2NEt 22HCI MH;, = 496.3 t = 7.56
63- OnPr - nBu- Q( CH2) 2NEt 22HCI MH §5510. 3 t=7. 90
64- OVe-nBu/\-WMH = 523.3 -CONH(CH2)z | 22 It = 6
65- OVe-nBu/ ~-m p.= 199C -CO-N_ rN MB77.5 ~/ (5)t
CHaGHMAA TN NRURMLF B68. 3 - CON_ J-N t=6.84
~~~~JJJJJ ~) ox 6/0Ove- nBuC dec

N-(4-(5-Butyl-2-methoxyphenyl) thiazol-2-yl)-4~

\

6. 83

(4- (3-methanesulphonylaminopyrrolidin-l-yl)piperidine-1-

carbonyl)benzamide

(R)
N, 0
7§
(O R, =2-OMe, R, = 5-nBu, Ry =f2 = YND'N o
0

57 mg of methanesulphonyl chloride and 0.14 ml
of triethylamine are added to a solution of 0.14 g of
10 compound 152 in its basic form in 2 ml of a 1/1 mixture
of ethyl acetate and DMF. After 24 hours at RT, the
medium is filtered and then evaporated and taken up in
ethyl acetate. The organic phase is washed twice with
saturated NaCl solution, dried over MgSQO, and evaporated.
15 The crude product is purified by flash chromatography to
give 65 mg of a white solid.
m.p. = 125°C.
EXAMPLE 15: Compound 153
N- (4- (5-Butyl-Z2-methoxyphenyl)thiazol-2-yl)-4-
20 (4-(3-propionylaminopyrrolidin-1l-yl)piperidine-1-

carbonyl)benzamide



160 CON-NH-THP NVRMW = 577.5 ~~JJ t = 6. 84; N\R
680VenBu2HCI p= 181-189C CONCON - THP dec a MW = 577.5 t

6.80 69-Owve-Et~~-NWVR CON. J ~O ~/ 70-Owe-Et-NVR CON

NH THP 71- OMe- Et/\ - np=208C - CONH(CH2)i i MH = 494 %

\

t = 6.39 72-OVe-Et-MH = 549.9% - CON[ aN~t =6. 35 (R)

CH2OH 106 73-OMe-Et- MH+=549.5 -CON-N't = 6.35

10

15

20

(R) N
(IR, =2-OMe, R, =5nBu, R, =f2 = YND—NG/ 1)(\
o)

0.04 g of propiconic anhydride and 0.05 ml of
triethylamine are added to a solution of 0.1 g of
compound 152 in its basic form in 0.5 ml of ethyl
acetate. After 2 hours at RT, the medium is diluted in
dichloromethane. The organic phase is washed with water
and with saturated NaCl solution, dried over MgSO, and
evaporated. The crude product is purified by flash
chromatography to give 67 mg of a white solid.

m.p. = 128°C.

EXAMPLE 16: Compound 188
1-(1-(4-(4-(5-Butyl-2-methoxyphenyl)thiazol-2-
ylcarbamoyl)benzoyl)piperidin-4-yl)pyrrolidin-3-yl

acetate

(R) o
(I) R, =2-OMe, R, = 5-nBu, R, =2 = YNQNU L\/
0

73 mg of acetic anhydride are added to a
solution of 0.2 g of compound 66 dissolved in 1 ml of
dichloromethane. After 2 hours at RT, a further 73 mg of
acetic anhydride are added and the mixture is stirred

for 12 hours at RT. The medium is diluted in dichloro-



e
S( ) CH2OH 74-OMe-nBu-M .P.= 190C - CONaNMH+= 577.5

(Rt = 6.98 CH20H 75-Ove-Et m p. 140C -CON. -N MH =

535.4 ~/ (S)t = 6.27 OH 76-OMe-Et-M P. = 90C

- CONHCH2MH+ = 493.4 (S) Nt = 6. 45 Et
77-OMe-Et1\mp. 143C -CON N MHg,= 535.4 ~~~/// Rt =
6.22 ( OH)

10

15

20
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methane. The organic phase is washed 3 times with 10%
Na,C0O; solution, then with water and then with saturated
NaCl sclution, and then dried over MgS30, and evaporated
to give 194 mg of a white soliid.

m.p. = 99°C.

EXAMPLE 17: Compound 188
4-(4-(1-Acetylpyrrolidin-3-ylamino)piperidine-1-
carbonyl}-N-4- (5-butyl-2-methoxyphenyl)thiazol-2-

yl)benzamide

(8)
N N—H/
() R, =2-OMe, R, = 5-nBy, Ry =f2 = NQ/ \O o
T

A) tert-Butyl 3-(1-(4-(4-(5-butyl-2-
methoxyphenyl)thiazol-2-ylcarbamoyl)benzoyl)piperidin-4-
ylamino)pyrrolidine-l-carboxylate

A sclution of 0.23 g of (S)-3-amino-1-N-Boc-
pyrrolidine and 0.5 g of the compound from Preparation
4.1.1 in 2 ml of dichloromethane is stirred for 30
minutes at RT. 0.43 g of NaHB(OAc); and 8 drops of acetic
acid are added to the reaction mixture. The reaction
medium is then stirred at RT for 4 hours. The medium is
hydrolyzed by addition of water and then diluted with
dichloromethane and washed 3 times with molar sodium
hydroxide. The organic phase is washed with saturated

NaCl solution, dried over MgSO,; and then evaporated to



78-OVe-Et-M P. = 225C - CONaNMH+= 576.4 (S)t = 6. 16
MeCO- NH 79- OVe- Et - m P-= 165C - CON NVH#+=563. 4 (S)t =

6. 42 McOCH2 80- Ove-nBu/ ~-M P. 129C - CONNe = 563.5 (S)
OHt =6. 68 81- OMe- NBu- nP. = 140C //// ~NH ( CH2) 30H MH+=
551.5 - CON-~~~~~ ..t=6.73 107 §g- OVe- Me-CON, N m p. =
155C ~JMH = 521.4 Rt5.87 ( OH ) 83-OMe-nBu-m p. 76C
-CONHCH, VH = 521.4 (R S)Nt = 7.13 Et 84-OMe-Me/ ~~" P =

19%@v‘eog\.|"d5r I}! Jo'fﬂﬂ@M'rexzpe%?tgécﬁ compound. The crude product

10
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thus obtained may be used without further purification
in the following step.
MH" = 662 at t = 7.3 minutes.
B) N-4- (5-Butyl-2-methoxyphenyl)thiazol-2~yl)-4-
{4- (pyrrolidin-3-ylamino)piperidine-l-carbonyl)benzamide

2 ml of hydrochloric ether are added to a
solution of 0.61 g of the compound obtained in the
preceding step in 2 ml of dichloromethane. After 4 hours
30 minutes at RT, the medium is evaporated. The crude
product is triturated from ether, filtered off, rinsed
with ether and dried to give 0.51 g of the expected
cempound.
MH* = 562 at t = 5.83 minutes.
C) 4-(4-{1l-Acetylpyrrolidin-3-ylamino)piperidine-
l-carbonyl)-N-4- (5-butyl-2-methoxyphenyl)thiazol-2-
yvl}benzamide

A suspension of 0.5 g of the compound obtained
in the preceding step in a dichloromethane/ethyl acetate
mixture is treated with 10% NayC0; solution. After
separation of the phases by settling, the aqueous phase
is extracted with ethyl acetate and then with dichloro-
methane. The combined organic phases are dried over MgSO,
and then evaporated.

0.37 g of free base is thus recovered, which
is dissoclved in 2 ml of dichloromethane. 0.062 ml of

acetic anhydride is added and the mixture is stirred for



t=5.96 85- OMe-Me-m p =160C -CON }-N ~ MH =535.5 J (S)
t5.93 - CH20H 860Me-nBu/ ~m p = 170C CON. J-N MH+=577.5
~/ t = 6.80 (RS) OH 87- OMe- nPrnp=158C - CONHCH2MHO =

507.5 (RS) Nt=6.76 Et 88-OMe-nPrm P. =102C - CONHCHTMHO

507.4 (S)Nt=6.68 Et 89- OVe- nBigP. =160C - CONHCH2ZMH =

507.4 (R Nt = 6.79 Et 90- Owve- nBu- MH =537.5

10

15

20

3 hours 30 minutes at RT. The medium is evaporated and
then chromatographed on silica to give 0.3 g of the
expected product.

MH® = 604 at 6.68 minutes.

The tables that follow illustrate the chemical
structures and the physical properties of a few examples
of compounds according to the invention. In these
tables:

- in the “salt” column, “-” represents a compound in
free base form, whereas “HC1l” represents a compound
in hydrochloride form;

- Me, Et, nPr, iPr, nBu, iBu, tBu and nHex represent,
respectively, the methyl, ethyl, n-propyl, iso-
propyl, n-butyl, iso-butyl, tert-butyl and n-hexyl
groups;

- Ph and Bn represent, respectively, the phenyl and
benzyl groups:;

- THP represents tetrahydropyran-4-yl.

The compounds are characterized either by
their nuclear magnetic resonance (NMR) spectrum, placed
at the end of the table, or by their melting point
(m.p.), or by their mass spectrum: MH" and retention time

(t}, expressed in minutes.



CONaNH( CH2) 20Ht =6. 67 108 91- Ove- nBu- m P. =208C

- CONHCH2MH = 521.5 (S) Nt=7.30 Et 92- OMe-nBum P. =
132C - CONHCH2MH = 521.3 (R) Nt = 7.04 Et 93- Ove- Et MH
= 550. 4 - CONaNH( CH2) 2NHCOME t =630 94- OVe- Et - MH =
509.4 CON, rNH(CH2)20H t = 618 g} 95-Ove-Et-mp. =
170C - CONH(CH2) Z NVH = 4795 t=6, 44

96- OVe- Et - CONH( CH2) 2NH22HCI MH =425.4 t = 6. 32

97- OMe- Et - CONH( CH2) 2NEt 22%:31@% 130C dec M481. 4
t=6.55 98- OVe- Et Me-m p. =146C =N\t (CH2) 20H MH = 523.5

- CON
ﬁ s
O]
; ~<N "
(la)
Rl
Compound Ry Rz R3 Salt |Characterization
No.
1 -OMe | -OnPr -O(CH3)>NEt3 2HC! NMR
2 -OMe | -OnPr ;A\ 2HCI | MH =4984
3 -OMe | -OnPr -O(CH3)yNH(CH7),0H - MH' =472.4
t=6.45
4 -OMe | -OnPr s 2HC1 | MH"=4823
-O(CH; N {=587
5 -OMe | -OnPr -O(CH)pNHiPr 2HCl | MH =4702
t=5.84
6 -OMe | -OnPr 2HCI | MH =5725
-O(CH);-N Ph t=7.59
7 -OMe | -OnPr - MH" = 468.4
“O(CHL); NQ t=573
8 -OMe | -OnPr . MH' =512.4
9 -OMe | -OnPr / - MH' =512.4
-O(CH,); N t=5.72
(8)
CH,0H




~~~~[]]]t

= 6.29 99- OVe- Et - CONH( CH2) 2NHCOVE- 1P, >260C

MH = 467.4 t = 8.04 100- OVe-nBu-m p. =177C - CON
NHCH2THPMH = 591.4 t = 5.95 101- Ove- Et 2HC1IMH = 493.5
CONHCH2t = 6.59 (S) N Et 109 102- Ove-Et ~\2HCI m p. =
187C -CON N MW = 535.4 " (R) =6. 12
103- OVe- aBu2HCI V\H = 549.5 - OHt =6. 75
104- OMe-nBu-m P = 207C - CONO-NVH = 604.4 (S)
~58 REEEERNVYe Howz 6 F4—1O5—Ove=Bu2HG? nz‘HHm' g\?{z “gm
- 1a -OnPry | = H =512
N, J1Q NH( CNyo -OnPry 6. 08N o
(R)
CH,0H
11 -OMe | -OnPr -O{CH3);NH-THP 2HCl | MH' =5123
t=575
12 -OEt | -OEt -O(CH9)oNEty 2HCI | MH =4844
1= 594
13 -OMe | -OnPr 2HCL | m.p.=122°C
“O(CHHTN (dec)
(S) | MH" = 525.5
CHZOMe 1 = 6.84
14 -SEt | -nBu -O(CH);NEty 2HCI | MH'=512.5
t="7.64
14a -OMe | -OnPr 2HCI NMR
-O(CH,);"N
15 .OMe | -OnPr -CONH(CH3)2NEty - | mp.=204°C
MH" =511.4
t=5.70
16 -OMe | -OnPr -CONH(CH3)3NEt - MH' =525.3
t=5.73
17 OMe | -OnPr . {mp.=168°C
-CONH(CH,);"N MH" = 5393
(8) t=5.68
CH,OH
18 -OMe | -OnPr ~Et . {mp.=166°C
-CONHCH; MH" = 523.3
t=5.86
19 -OMe | -OnPr 2HCl | MH' =525.5
-CONH(CH);N O t=6.55
20 -OMe | -OnPr VAR 2HC1 | MH' =539.5
-CONH(CH);N O t=6.55
21 -OMe | -OnPr - MH' = 5233
-CON NMe, t=5.56




J 106- Ove- nBu/ - MHO
107- Ove- nBu/ 2HCI MH
108- Ove- nBu2HCI nP. = 196C - CONHCHZMWNV = 493.3 Nt =
6.84 H 109- OVe- nBUNH2HCI M P. =192C - CONVH = 492.4

547.4 ~ CON_ j-NQ \~~ t=6.83 //
547.3 ~ -CON. - NQX =6. 93

(1S 4S) t=6.65 110- Ove- nBu- MH. = 563. 3 COND- 1t =6. 84

I11-OVe-nBu-m P- = 180C - CON \"%%% -MeM | = 494.3 t =
6.80 112- Ove-nBu/ ~-MH = 578.4 CON_ }-NH(CH2) Z NHCOMe
-~ =G 80
= 22 -OMe | -OnPr 2CFy- | MH =481.5
-CON - COH | =628
2
23 -OMe | -OnPr - m.p.= 53°C
-CON NH-THP MH" = 579.5
t=6.32
24 -OMe | -OnPr - |mp.=205°C
-CON N, MH" = §79.5
(8} t=6.31
CH,OH
25 “OMe | -OnPr N/ \0 - m.p. = 205°C
-CON
N/
26 -OMe | -OnPr - |mp.=178°C
-CO-N
(5) NMe,
27 -OMe | -OnPr 2CF3- | MH' =4812
-CO-N COH| t=630
{S) NH,
28 -OMe | -OnPr F - |me=1s2eC
MH'=523.4
~CONHCH; t=6.52
(8)
29 -OMe | -OnPr kt 2HCl | MH'=5233
N =658
o
&)
30 -OMe | -OnPr I - |mp.=150°C
N. MH' =523.4
'CONHCH@ t=6.52
(R)
3t -OMe { -OnPr 2CF3- | MH =4815
-CO-N COH | t=6.10
(®) NH,




np. =150C 113- Ove-nBuMH = 604 4 -CON. CONH2t = 6.91 110
114-CEt-Et/-~-M P. = 153C LON NVH = 590.4 (S)t = 6.41
NHCOWVe 1150MenBu/---1630 MH = CON 74 Nt = 6.74 NH O
116- CEt-Et 2HCI m P. =171C -CONH WH = 479.4 O N t=6. 57

MB) 117-OEt-Et-nP1l71C - CON NHT- =563.4t =6.50
118-OMe-nBu-MH = 547.4 -CONt = 7.18 (S
32 -OMe | -OnPr : NH - | MH =4814
-CONH t=6.25
S
33 -OMe | -OnPr -(CHz)p-NEt2 2(HO,C NMR
-CO-H)
34 -OMe | -OnPr CHMENHCEL) N/ '\O - |mp.=141°C
- ] -
272 7N ;
35 -OMe | -nBu -O(CH7)2NEty 2HCl | MH =4824
1=6.46
36 -OMe | -nPr -O(CH2)2NEty 2HCl | MH' = 4683
t=6.17
37 -OMe | -OEt -O(CH2)2NEt, 2HCI | MH' =4542
t=5.84
-
38 -OMe | -nPr . MH" = 466.3
-O(CH )~ N 1=6.12
39 -OMe | -nPr -O(CH;)NH-THP 2CF3- | MH =496.3
COyH t=6.03
40 -OMe | -nPr -O(CHp);NMe-THP - MH' =5104
t=6.13
41 -OMe | -iPr -O(CHy)oNEtp 2HC! | MH =468.4
t=6.16
+
42 -OMe | -Ph -O(CH2);NEty 2HC1 | MH' =5022
t=7.16
43 -OMe .O “O(CH7)pNEty 2HC! | MH' =508.5
t=7.41
44 -OEt | -Et -O(CHp);NEty 2HCI | F=180°C
MH' = 468.4
t=6.89
45 -OMe | CF3 -O(CH2)sNEt 2HC1 | MH™ =494
1=6.68
+
46 -OMe | -nBu - MH' =510.4
-O(CH); N t=7.11
(S)
CH,0H




CHz- N 119- OEt-Et2HCIMH = 533.4 -COt = 6.75 (S) CHZ N
120- Ove- nBu(R) NH-m p. = 200C dec . CON 1- N~ COVEMHO =
604.5 ~/t = 6.65 121-OEt-EtCON N_ ? OH -M P. =136C

~/ MH+=535.3 t = 6.37 122- OEt - Et 2HCI m P=145C - CONHCHZ
MH = 479.3 P N t=6.52 123-CEtyjgf-mP. =134C -CON, rN

WMH549.3 ~/ RRt = 6.34 OH 111 = 533.4
124-OVe-nBu-CON N > -t = 6.91 ~, ~~~~/1//
47 -OMe _O -O(CH7);NH-THP 2HCI | MH' =536.4
t=731
43 -OFt | tert -O{CH2);NEta - |mp.=116°C
Pentyl MH" = 510.5
1= 7.60
49 -OMe | -secBu -O(CH2)oNEty 2HCI Mp=150-156°C
MH" = 482.5
t=724
50 -OMe | -tertBu -O(CHy)2NEty 2HC] f.p.= 149-151°C
MH" = 482.4
t = 6.05
51 -OMe | -nBu (S) 2HC | MH' =466.3
-0-CH; t="7.09
: NH
52 -OMe | -nBu NH 2HCI | MH' =452.4
-0 5 t=17.01
{
53 -OMe _G -O(CHp)NEty 2HCl | MH' = 4944
t=7.23
54 -OMe | -nBu 2HC1 | MH = 466.4
'(g, A 1=7.12
55 -OMe | -CHEtz -O{CH3),NEty 2HCl | MH' =496.4
£=729
56 -OMe | -nBu NH 2HCI | MH'=4524
‘?R) t=698
57 -OMe _<:> HN 2HCl | MH" =492.4
-0-CH; t=733
(S)
58 -OMe | -CH- -O(CH32);NEty 2HC! | MH' =5244
(nPr)y t=7284
—
59 ocH, | -nBu -O(CH3);NEty 2HCI | MH " =5224
_q t="7.81
60 -OEt O HN JHCl | MH' =5063
-OCH; =753
(S)




1250Et - Et 2HCI nP= 136C CONHCH, -~ MH = 507.4 | -J
t=6.75 (S) N Et 126-Ove-nBu-~\-M{4 = 658.3 -CON 1-Nt =
7.14 ~/ (S) CF3CONH 127- OMe-nBu2HCI MH = 618. 4
“CONO-Nt = 6.79 (R S) McCONMe 128- OMe- nBu/ ~2HCI NM =
564.6 ( t = 6.69 -CON v] 2 NHz 429- OEt - Et - nP=170C

- CONHCHZMH#4 = 563. 4 ~S) Nt =6. 74 ~ 130- OMe-nBu-M P. =
222C - CONH - MeMH+ = 507.3 t = 6.80 131- OEt-0= 1437.

61 -OMe | -nBu HN JHCI | MH' = 4663 |
-OCH; t=6.93
(R)
62 -OEt | -nBu -O{CHz)3NEty 2HC! | MH" =496.3
t=7.56
63 -OnPr | -nBu -O(CH2)sNEty 2HCl | MH'=510.3
1=7.90
64 -OMe | -nBu T\ . MH" = 5233
65 -OMe | -nBu . m.p.= 199°C
-CO- QN MH" = 577.5
(S) t=6.83
CH,O0H
66 -OMe | -Bu - MH" = 5633
-CON N t = 6.84
(R) OH
67 OMe | -nBu - 160°C dec
-CON NH-THP VR | MH=5775
t=6.84 ; NMR
68 -OMe | -nBu 2HC] |np=181-189°C
-CON NH-THP dec
MH" =577.5
t=6.80
69 -OMe | -Et 7\ . NMR
-CON N 0
70 -OMe | -Et .
-CON NH-THP NMR
71 -OMe -Et N/ \O - m.p.= 208°C
~CONH(CH.);~ MH' = 494
)N
t=6.39
72 OMe | -Et - MH' =549.5
-CON N L=635
R
( )CHZOH




-CON N M QWH

= 487.5 t

7.53 132-CEt-0-M P.

= 97C

-CONHC112MH = 561.4 (S) Nt=7.74 Et 133-Ove-nBu-M P. =
188C -CON, j-N MH#=561.4 ~J t = 6.99 112 134-Owve-019
-CONNMQG@WH =573 573.4t = 7.16 135- Okt - Et 2HC VH
= 590.3 -CON. rNt=6.49 ~/ (S ﬁélO\IH 136- Ove2HCI WH =
5193 L_CONHCH 2t 7.03 (RS) 7- OMe-0-m P= 104C
CONHCH2 vH 547. 3
7 -OMe | -Et MH" = 549.5
-CON N 1=6.35
(S)
CH,OH
74 -OMe | -nBu am m.p.= 190°C
-CON N\___ MH* = 577.5
® CH,OH t=698
75 -OMe | -Et / m.p.= 140°C
-CON, N MH" = 535.4
(S) OH =627
76 -OMe | -Et m.p. = 90°C
-CONHCH; MH' =493.4
SN t=6.45
Et
77 -OMe -Et m.p. = 143°C
-CON N MH' =535.4
78 -OMe -Et m.p.=225°C
-CON N MH" =576.4
() t=6.16
MeCO-NH
79 -OMe | -Et m.p.=165°C
-CON N MU' =563.4
) 1=6.42
MeOCH,
80 -OMe | -nBu m.p. ~ 129°C
-CON MH" =563.5
t = 6.68
) on
81 -OMe | -nBu m.p.= 140°C
-CON NH-(CH,),0H MH" = 551.5
t=6.73




(S) Nl= 7.18 Et 138- OMe-nBu/ ~2HCI MH = 494. 3 - CON

NH Prt = 6.96 139-CEt-02HCIMH#+=617.3 CONaNHTHPt = 7.32
140- Ove-0' ' 2HCIWVH = 603.3 (  CON, }-NHTHP t 7.03
~~/] 141-OMe-nPr-MN = 563.4 CON-NHTHP t = 6.42 ~~////
142- Ove- nBu\ - MW = 591. 3 - CON. i i -THP t = 6.84 ~/ M
143- OVe- nBu- MH = 619. 4 -CO\I}-%THP ~~t =7.07 /]
nPr
82 -OMe | -Me /] m.p.= 155°C
-CON N\_ MH’ = 521.4
=587
®) O t=3
83 -OMe | -nBu _(— m.p.= 76°C
~CONHCH; MH" = 5214
(R,S)TI‘I"‘ t=7.13
Et
84 .OMe | -Me m.p. = 198°C
-CON NH-THP MH' = 535.5
t=5.96
85 OMe | -Me m.p. = 160°C
-CON N MH" = 515.5
(5) =593
CH,0H
86 .OMe | -nBu m.p. = 170°C
-CON N MH' =577.5
®5) OH t=6.80
87 -OMe | -nPr m.p.= 158°C
~-CONHCH; MH" = 507.5
(R,S)l}I 1=6.76
Et
88 -OMe | -oPr m.p. = 102°C
-CONHCH; MH' =5074
(S}?l*I t=6.68
Et
89 OMe | -nPr m.p. = 160°C
-CONHCH; MH' = 507.4
(R)l;I t=6.79
) Et
90 -OMe | -nBu MH" =537.5
-CON NH(CH,),0H t=6.67




144-

t =

Ove- np.
Et 113 145- Ove- nBu2HC1VH
146- Ove- nPr~\-M P.
t = 6.56 147- Ove- nBu- M P.

6. 82 148- O/ ~2HC1nP- -

=134C - CONHCH27MH =

533.3 (R S) Mt
= 493.3 --C CONH NHt =6. 81
= 163C -CON }-N MH =

= 7.03

5333 ~~~~/11]
170C -CONH N- THPMH = 577. 3
180*4 / r NH- THP M+= 589 ,3

-CON_" t = 6.76 149- OVe- nHex WMH = 605, 3 -CON
NH T = 735 1500ve164C dec CON M+ = 630.4 ~N
~—— I LI\ - — Pal o
"1 VY loMe |- -nBu - | mp.=208°C
-CONHCH; MH' = 521.5
() N t=730
Et
92 -OMe | -nBu - Imp.=132°C
-CONHCH; MH" = 5213
R) If t=7.04
Et
- - - MH" = 550.4
3 OMe Et -CON NH(CHI)zﬂHCOMc
t=6.30
94 OMe | -Et . MH" = 509.4
-CON NH(CH,),0H (= 628
95 OMe | -Et - |mp.=170°C
“CONH(CH)r N MH" =479.5
t = 6.44
96 -OMe | -Et -CONH{(CH7);NH3 2HCI | MH =4254
t=6.32
97 -OMe | -Et -CONH(CH2);NEt> 2HC1 |m.p.=130°C dec
MH" =481.4
t = 6.55
98 OMe | -Et ‘-‘i‘e - |mp.=146°C
-COND-N-(CHZ)on MH' = 523.5
t=6.29
99 -OMe | -Et -CONH(CH3)2NHCOMe - imp.>260°C
MH' = 467.4
t=8.04
100 -OMe | -nBu - mp.=177°C
t=5.95
101 OMe | -Et 2HCI | MH =4935
-CONHCH; t= 6.5
(S)'E“
Et




HNCOVe 151- Ove- nBu- M P.
(R t=7.33 tBuOCCONH 152- OVe- nBu3HC1nP=188C - CON Q
- NMH+=561.9 (R)t=5.82 NH2 153- OMe-nBucl\-m .P. = 128T

=104C - CONNNMH= 662. 3

-CON O = 618. MH6183 (Rt = 6.84 NHCOEt
154- OVe- nBu/ ~- M P. = 148C NE1 | ~ MB90.3 /r _t =
6.73 (R) NHCHO 114 155- OVe- 02HCI MH =603.3 CON_ - N

t=708 ~/ (S) CH2 OH

102 -OMe | -Et 2HCI | mp.=187°C
“CON N MH® = 535.4
(R) OH t=6.12
103 -OMe | -nBu 2HC] | MH' =549.5
-CON NQ—OI—[ (=675
104 -OMe | -nBu - Imp.=207°C
“CON N © MH" = 604.4
MeCONH 1=6.74
105 -OMe | -nBu 2HCl | MH' =537.4
106 -OMe | -nBu /] - MH" =5474
-CON N (= 6.83
107 -OMe | -nBu ' 2HCL | MH =5473
-CON N ' =6.93
108 .OMe | -nBu 2HCI | m.p.=196°C
-CONHCH; MH' = 4933
u t=6.84
109 -OMe | -nBu NH 2HC1 |mp.=192°C
-CON MH" = 492.4
(13,43) t=6.65
110 -OMe | -nBu /\ . MH" =563.3
'CON N‘ 0 t - 6‘84
111 .OMe | -nBu - imp.=180°C
-CON  N-Me MH" = 494.3
t=6.80
- - - MH" =578.4
12 OMe nBu -CON NH(CHz)z-NHCOMe
t=6.80
113 -OMe | -nBu ND - m.p.= 150°C
+
w{ X T = 044
CONH, t=651




1560Me- nBui ~. P. = 187.
157-Ove-nPr-nP. 230C - CO NNMN =
6. 39 HNCOWVe 158- Ove-nPrm P=226C - CON

- CONHCHVH 50 507.4 Nt = 6.89 H
590. 3 ~~~~1111 (R) t
| rN MHO = 563.2 /
(S)t=6.51 CH2OH 159- OMe- nBu- nP= 94C dec - CONVH+ =
603.3 (endo)t = 6. 86 160-Cn®-h4§b:148c CON.
-NVH+=616.3 ~/ t = 6.66 HNCOME 161- OVe- nBu- nP=
- (CH2) 2- NMH#+= 521A NHCOMB98 t = 6 .

112C

m.p.= 153°C
MH" = 590.4
s) t=6.41

114 -OEt | -Et -
CON N

MH" = 6304
t=6.74

115 -OMe

m.p.=171°C
MH" = 479.4
t=6.57

116 -OEt -Et 2HC1

m.p. = 17]"(:
MH' =563.4
t = 6.50

117 -OFt -Et -
-CON

MH" = 547.4
t=7.18

118 -OMe

-CONQ )
e
CH,—N

MH = 533.4
t=6.75

it9 -OEt -Et 2HCI

-CON l
"ol
CH,—N

m.p.= 200°C dec
MH" = 604.5
t=6.65

120 -OMe | -nBu

R} 1?11-1
CC NC>-N

m.p. = 136°C
MH" = 5353
t=6.37

121 -OEt -Et

COMe

122 -OEt -Et 2HC]1 |m.p.=145°C

-CONHCHI—[ N j

®R.8) g

MH' =479.3
t=6.52

123

-OEt

-Et

®) oy

m.p.= 134°C
MH' =549.3
t=6.34




162- OVe- Et - ( CH2) 3NEt 22HCI MH+=452. 5 ¢

= 6.76

163- OMe- Et - MH+ = 494.5 -(CH2)3-Nt = 6.95 (S) CH2OWE
164- OVe- nBu- MH480. 4 - ( CH2) 2-N\(RS)t = 7.18 OH 115
165- OMe-nBu-' = MH 507.5 (R S) t = 6.25 (CH2)2' NQ NMVe2
166- OVe- Et - M4, = 507.6 - (CHA 6,62 (S) NHCOVE
167- OMe- nBu- MH = 494. 4 - (CH2) 1R ¢ = 7.76 (S) CH2OH
168- Ovke- Et - NEW = 466. 4 - (CH2) 3- Na(Rt = 6.57 H
169-Ove—E—M =493—5—(CcH2y 2 G. 93 -
124 -OMe | -nBu - MH" = 533.4
-CON 1= 691
125 OBt | -Et 2HCL | mp.=136°C
-CONECH; MH’ = 507.4
(S) f t=6.75
Et
126 -OMe | -nBu - MH" = 658.3
-CON N t=7.14
(S)
CF,CONH
127 -OMe | -nBu 2HC1 | MH' =618.4
-CON N 1=6.79
(R,S)
MeCONMe
128 -OMe | -nBu 2HC! | MH =564.6
-CON NH(CH,),CONH, _
t=6.69
129 -OEt | -Ft - {mp.=170°C
-CONHCH; MH" = 563.4
(R,S)ITI t=6.74
THP
130 OMe -nBu - m.p.=222°C
-CONH “Me MH' = 507.3
t=6.80
131 -OFt - |mp. =143°C
'O -CONO' N MH" = 487.5
t=1753
132 -OEt . m.p. = 97°C
_O 'CONHCH_(] MH" = 561.4
(s N t=7.74
133 -OMe | -nBu - | mp=188°C
-CON MH" = 561.4
t=6.99




(RS) NHCOVE 170- OVe-Et-MH = 452.4 - (CH2) 2- NQXS) t
6.94 OH 171- OVe- Et - (CH2) 3NH( CH2) 20H. P =140C dec
MH =440.4 t = 7.11 172- Ove- Et - (CH2) 3NH THP2HCLVH
480.5 t = 6.54 173-OMe-Et-MH = 480.4 -(CH)3-Nt = 6. 49
(R) CH2OH 174- Ove- Et 2HCI MH = .5 -(CH2)-Nt = 6.54
175- OVe- Et 2HCLMH =452. 4 - ( CH2) OHt = 6.35 116
176- Ove- nBu2HCIm P.= 173C MH* = 450.4 t = 7.18

177-OVe-nBu- M =480 4 (CHAYI N rOH ~=//t=7 13

178- Ove133Bu- VHOME |4 9@‘ - (CH2)/3- 71 04{ (R Qr-p-=1932°C
17940Me- nBu- NH* =|535/4| -CO-N N MH® =573.4
t=7.16
135 -OFt -Et 2HCl | MH' =590.3
-CON N t=6.49
(S)
MeCONH
136 -OMe _Q 2HCI | MH =5193
-CONHCH; t=7.03
RS) N—
R.S) H
137 -OMe _<:> _(_ - m.p.= 104°C
-CONHCH; MH" = 547.3
® N t=7.18
Et
138 -OMe | -nBu 2HC! | MH =4943
139 -OEt _O 2HC1 | MH =617.3
-CON NHTHP (=732
140 -OMe _O 2HCI | MH' =6033
141 -OMe | -nPr - MH’ = 563.4
142 -OMe | -nBu . MH" =591.3
CON  -N-THP =684
Me
143 -OMe | -nBu - MH' =619.4
'CON qu"THP t = 7.07
nPr
144 -OMe G - Imp.=134°C
-CONHCH; MH" =533.3
®$) N 1=7.03
Et




- (CH2) 3Nt =
(RMHF = 450.4 S) , t = 7.19 NH 181- OEt- Et- M4 = 521. 4

6.99 (S) M:CONH 180- OMe- nBu2HCI m P_ = 220C

-(CH2)3 Nt = 6.63 (S) M:CONH
182- Ovke- nBu- (CH2) 3NH THP-nP. = 150C MH* = 508.4 t=7.10
183- Ove-nBu/ ~-m P. = 80C dec - N NH THPMH* = 563. 4
t = 5.80 184-Ove-nBu/-~-mP = C dec /}-NHTHP M+ =
5773 -(CH2)2 N~ -t = 5.94 185-Owve-Eti Et2HC P= 163C
dec I\IIVI‘I]4S— 4’”—0?4.3_ bl:ll.léBll\lll'I\J‘Iél 61 RSt IZHCI M = 4933
-CONH NH t=681
146 -OMe | -nPr /] - |mp.=163°C
-CON N MH" = 533.3
t=6.56
147 -OMe | -nBu - m.p.~ 170°C
-CONH N-THEP MH+ - 5773
t = 6.82
148 -OMe _G 2HCI {mp.~180°C
-CON NH-THP MH+ = 589,3
t=6.76
149 -OMe | -nHex 2HC1 | MH =605,3
CON NH-THP (=738
150 -OMe - np=164°C dec
© “CONQ—N: \(R) MH" = 6304
NCOMe t=6.97
151 -OMe | -nBu - |mp.=104°C
-CON N MH" =662.3
®R) t=733
tBuOCONH
152 OMe | -nBu 3HCl |m.p.=188°C
-CON N MH" =561.9
R) t=5.82
NH,
153 -OMe | -nBu /] - m.p.= 128°C
-CON N MH" = 618.3
t=6.84
(R)NHCOEt
154 -OMe | -nBu /] - |mp=148°C
-CON N MH" = 590.3
t=46.73
NHCHO




186- OVe- nBul a> J. HCl nP= 178C /~ NH o~ M#4 = 634 CoN

}-NJt = 7.03 ~/ 187-Ove-nBuli-MP.= 125C ~ MH =640 '
NH Il t =6.88 N-( 0 ~/ \ J 188-Ov-nBu(R-MP. =
99C -CaN~N~WMH = 605t = 6.92 189-QOve-nBu- MW = 604 ~\
N (8 -CON Yt =6.68\~ 19%—_]8\/19-01Pr-m:> = 210C
-CH2NH O 191- Ovke- F- O CH2) 2NEt m P. =228C
192- Ove- nHex- O CH2) 2NEt 2HCIIVWH = 510 t = 7.73
155 -OM 2HCI | MH' =603.3
© 'O -CONO-N \=7.08
(S}
CH,OH
156 -OMe | -nBu m.p.= 182°C
-CONHCH; MH" = 507.4
E t=6.89
157 OMe | -nPr - m.p.= 230°C
-CO ND’N MH" =590.3
®) t=6.39
HNCOMe
158 -OMe | -nPr - m.p.= 226°C
-CON N MH" = 563.2
3 t=651
CH,OH
159 -OMe | -nBu NHTHP - m.p=94°C dec
-CON MH" = 603.3
(endo) t=6.86
160 -OMe _<:| - m.p.= 148°C
-C0N<:>_N MH' =616.3
(®) t=6.66
HNCOMe
161 -OMe | -nBu - m.p.=112°C
-(CH,),-N MH" =5214
162 -OMe | -Et «(CH3)3NEty 2HCl | MH' =452.5
t=6.76
163 -OMe | -Et - MH=494.5
-(CH,),-N t=6.95
)]
. CHzoMe
164 -OMe | -nBu - MH" = 480.4
—(CHQ);-N\ ®S) t=7.18
OH




193- OEt - nHex- O CH2) 2NEt 2HCI nP. =182C MH =524 t = 8.05
194- OVe- O( CH2) 2NEt 2HCI MH* = 560 t = 7.93 H

195- OEt - npr- O CH2) 2NEt 2- MW/ = 482 11 t=7.11 118

196- OMe- CF2CF3- O CH2) 2NEt 2-MH = 544 t = 6. 79
197-OVe-0o-MH = 688 NHt = 7.5% . NaN (R)

198- OVe- nBuO-M P. = 158C g~ MH =619 N~j (R) t = 7.09 ,
V 199-OMe-0(R) NH=-MH =588 -CONNJI | t = 6.06 \Y

200- Ove- 9 .OMe | -nBu A MH' = 507.5
-(CH,) N (R,S) t=06.25
Nl\/If:2
166 -OMe | -Et . MH' = 507.6
(CH;)N t= 6,62
)
NHCOMe
167 -OMe | -nBu cH - MH" =494.4
{CH,)rN t="1.76
(S)
CH,OH
168 -OMe | -Et - MH' = 466.4
'(CH2)3'N ®) t=6.57
OH
169 -OMe | -Et - MH' = 4935
-(CH), N t=6.93
®.S) NHCOMe
170 -OMe | -Et . MHE" = 4524
-(CHZ)Z-N (R S} t=6.94
OH
171 -OMe | -Et ~(CH2)3NH(CH2)20H - p=140°C dec
MH" = 440.4
t="711
172 -OMe | -Et -(CHz)3NH-THP 2HCI | MH' =480.5
t=6.54
173 -OMe | -Et - MH" = 480.4
(CH)N t=6.49
{R)
CH,OH
174 -OMe | -Et /] 2HC! | MH =4505
' (CH) N t=6.54
175 -OMe | -Et 2HCI | MH =4524
_(CH2)3-N<>-0H t=6.35




Rt = 7.06
1 -M~ _ rN- (R
9
t
\
\

MH = 643 NH I k-1Cl % {17N }- N~
201- OMe- nBu-MH' = 632 C~t t =
t

f
7.
202-Ove(R) N CH - M 602 \t =
203-Ove-nPr(R) i-M 576 N CF
204-Ove-nBu(R) N >'-MWV = 590 aN+

(
0
5.94 CHS .DN. N |
6

= 5.64 -CoN r NE~ \
t=5.91 CF~ 119
[ ~I

205-Ove-0(R) O -MHO = 658 ' ~/~ ~ ~1 t =7.28
.(YNV. }N
176 -OMe | -nBu 2HC! | mP.=173°C
NH MH" = 450.4
t=718
177 -OMe | -nBu MH" = 480.4
-(CH,);-N OH
t=7.13
178 -OMe | -nBu / - MH" =494.4
-(CHy) N t=7.04
®)
OH
179 -OMe | -nBu e - MH" =535.4
ACH)rN t=6.99
(S)
MeCONH
180 -OMe | -nBu 2HC1 | mp.=220°C
MH' = 4504
®.S)
NH t=7.19
181 -OFt | -Et p— Nf — - MH' =521.4
- 243" =
\ t=6.63
(S)
MeCONH
182 OMe | -nBu -(CH;)3NH-THP - mp. = 150°C
MH" = 508.4
t=7.10
183 -OMe -nBu - m.p.== §0°C dec
-CH,- NH-THP MH" = 563.4
t=5.80
184 -OMe | -nBu - |mp.=80°C dec
~(CH,),- NH-THP MH' =5773
t=594
185 -OMe | -Et IEt 2HCl mp=163°C dec
N MH' =479.4
-CHZNI-ICH2—<:l t=6.14
(R.S)




~f ~J 206-CEtO0(R) OM P.
t=7.33 207- Ove-
~aN
CON
2 J

= 156C "

--~ X, MH aN(= 644
1)O0 -mP = 121 C kO 0- 013 =646 (Ni

VH

|t=7.24 208-OVe-nBuHMP. =158C ~ /N (R)MN = 604
t =6.78 N 209-Cet/~~ -MT" =561 HCHCONt = 7-77
N (R 117
186 -OMe | -nBu ® i HCl |mp.=178°C
NH =S MH" = 634
.CQND-N: l t=7.03
187 -OMe | -nBu ® ﬁ - | mp=125C
S =
T MH" = 640
0 t=6.88
mND—N
188 -OMe | -nBu (R) i - m.p. =99°C
o MH" = 605
MO_NC( t=6.92
189 -OMe | -nBu 0 ; MH' = 604
D/N () t=6.68
CON (0]
N
190 -OMe | -OnPr - m.p. =210°C
191 OMe| -F -O{CH,)»NEt) HCl |mp.=228°C
192 -OMe | -nHex -O(CH3);NEt; HCl | MH' =510
t=7.73
193 -OEt | -nHex -O(CH,)7NEty HCl |mp.=182°C
MH" =524
t=8.05
194 -OMe -O{CH7)7NEt HC! MH" = 560
t=7.93
H
195 -OEt | -nPr -O(CHp)2NEt - MH" =482

t=7.11




~CH 3 210-CEt-EtmP = 1250C MH =533 t = 6. 53
211-CEt-EtEt -MP.= 15 1 C | NW =507 - CONHCH2- QX =
6.75 (R) 212-CEt-Et-MP. = 230C - CONH N-CH3MH = 493 t
= 6.69 120 213-OvenBu(R) ZCH -nP = 97C NWH = 507 la
-alt = 6.76 214-Ove-nBu(R) H-mqyy = 230C MH = 479
-CONH  TJ Wt =6.84 215-Owve-nBu(R) 0 -nmP~ = 112C J~ NH

196 -OMe | -CF,.CF; -O(CHa»NEty - MH" = 544
t=679

197 -OMe O )OL /]< - MH"* = 688
NH ™ 20

t=7.53
quvN: l R)
Q

198 -OMe ; -nBu 1 - m.p. = 158°C
o MH" =619
CH,
-C(}JD'N [ R t=7.09

199 -OMe .<:> ® \m, - MH" = 588

/\:>'N< I t=0.06
0N
Q

200 -OMe _<:> . /lk/wa - MH" = 643

t="7.06

201 -OMe | -nBu i/\ - MH" =632
NH CH,)

t=7.01

202 -OMe _G ®) N/°“= - MH' =602
\ t=5.94
oiths
203 -OMe | -nPr ®) N/°”° ] MH" = 576
N/___/ \q-ls t = 5_64
SOON \_|
204 -OMe | -nBu R N/GW ; MH" = 590
7N =4 1
MQN o t=59
\_




MN = 620 0-G t
216- OMe- nBu(R. S)-M P. =
6.23 217- OVe-nBU(S) H- ni p. =2210C NI W = 479 - CONH- (

= 6.89 .pppl }-N
195C CH3 _ MW= 507 3 -CONt =
~ It

= 6.79 218-O\e-nBui '-np. =142C (R) MA535 N, t

0

9.04 =9.04 _ 219-Ove-Oat '-MP,

= 190C (R) NMW = 561

220- OVB(R) - P =172C . ppN MR = 674 rN~t = 7.38
Q +
205 -OMe _O R) - MH" = 658
N )1\/\% t=728
(]
(o] °
206 -OEt .< > . - | mp.=156°C
NH ’chH, MH’ = 644
WO“: =733
0} — o
207 -OMe .< > R - | mp=121°C
i )LOWGH, MH" =646
m.]D—N t="7.24
208 -OMe | -nBu 'f . | mp.=158°C
m/\’},n ® MH" = 604
t=6.78
N JJ\
209 -OEt _< > \/ ] - MM =561
N
(R) |\
CH,
210 -OEt -Et QNCI - m.p.=125°C
N MH" =533
t=6.53
21 -OEt | -Et Et - | mp.=151C
N MH"* =507
~CONHCEH; t=6.75
(R)
212 -OFEt -Et - | mp. =230°C
'CONH 'CH3 W = 493
t=6.69




. 221- OMe-uHexmo' -m p. =124C (R) MH = 563 N ,t=9.96 _
0 121 222-CEt-0(R) 0 J-mP. = 176C NFI M+ = 702 . nN
_N~jt = 7.98 223-0OM(R) NNnmP = 189C MH, = 574 _CONaN,
| J t=5.16 ° 2240Et( NH,-MP. = 161 C }N MH = 602 CpN
~/ ~t = 6.39 225-OVe-OR 0 -nP 344C
213 -OMe | -nBu R N,CH;. - | mp.=97°C
A MH" =507
— CON & t=6.76
214 -OMe -nBu (R) H - m.p. = 230°C
-CONH MH" =479
t=6.84
Q
215 -OMe | -nBu mp. = {12°C
(R}
NHJJ\O'_“CH:A MH" = 620
{xJND—Nq t=6.89
216 -OMe | -nBu (R.S) - m.p. = 195°C
Cl‘Ha N-CH MH' = 507
—CON—C_I ? t=6.23
217 OMe | -nBu (®) H - | mp.=221°C
N
CONH MH' =479
< i =679
218 -OMe | -nBu cﬁ' - | mp.=142°C
® N o MH" =535
o h'e t=9.04
- o}
219 -OMe _<:> ‘I’“s - | mp.=190°C
® N o, MH' = 561
o 1Y t=9.8
- 0
220 -OMe ® - | mp=172°C
(] w Kk P - 17
21 -OMe | -nHex ‘I’“s - | mp.=124°C
® N o, MH' = 563
t=9.96
(] ¥




NH 1~ o~Ctt,= 660 MH ZNaN~ft = 7.37 226-CEt-O(Fl O-nP
= 136C 0 MW= 674 ~\ -OON rN~t = 7.59 ~//
227-CEt-O-mP- =131 C 4tNMW = 672 t=7.52 228-CEtC)0
-nmP. =152C (Po /-\ /-1 /MN= 658 1004 YN It = 7.47

229-OMe{] (R) -m P = 163C M = -007TGN~t = 7.16
230-Ove(R A-nP = 136C NH o~OL = 646 [/~ |
o]
222 -OFt - m.p. = {76°C
< ) ®)
NH ’ILO’k MH"* =702
223 -OMe G R NH, - | mp.=189°C
mNQN: l MH® = 574
1=5.16
224 -OBt O ® NH, - | mp=161°C
CONQN: I MH" = 602
t=6.39
225 -OMe .O R )OL - | mp.=144°C
SR N T MH" = 660
WQ“CT t=737
226 OB | ® 1 - | mp.=136°C
N~ o o, MH" = 674
mO—NCf 1=7.59
]
227 -OEt .< > R - m.p.=131°C
N MH" = 672
quNd t=7.52
0
228 -OEt < > ® . | mp.=152°C
o MI" = 658
a{ W]
[+]
229 -OMe R - | mp=163°C
CH,
_G e MH" = 630
=]
230 -OMe _G ® - | mp=136°C
N N7 MH" = 646
@ONC( t=17.09
' [s]
231 -OMe R - | mp =182°C
m‘\/:}“d t=7.29




t = 7.09 .aaaN 231-OMB(WO _ -nmP. = 182C ~A./'' =643
Npt~\ N~WMHt = 7.29 122 232-OEt nBuNRm P. = 1386 ,
IMNV =576 NN vt=6.06 233-CEt-nBuPo-nP= 126C NHVH= 632
1=7.12 2 234-CetfA 0- ~JNHMW = 644 -CON Nt = 7. 33
235-CEt (w0 - J~ 0-11MN= 660 Larx J t = 7.51 V ~
236-CEt 0
232 .OEt | -nBu R NH, mp. = 138°C
CO”DN MH* = 576
t=6.06
O — o,
233 .OFEt | -nBu LI - | mp.=126°C
MH" = 632
N f”d t=7.12
[=]
234 -OEt .G (RLHJK/C"B - +
MH" = 644
w W] (72
235 -OFt ® 9 ]
G MJLO\/G-Q MH" = 660
LN }-Nd t=7.51
236 -OEt R 9 - | mp.=105°C
G A MH" = 658
ch>-u t=727
Q
237 -OFEt ® 1§ - | mp. =121°C
=]
238 -OEt | -nBu ® i - | mp=102C
NH O.\/CH,_‘ MH" = 648
L0 }NC[ t=748
239 .OEt | -nBu R 7 - | mp.=120°C
NH o MH* = 646
a{ W] (r
240 -OMe | -nBu ‘R’Nﬂj\v - | mp=124°C
MH" =630
“’“C}“C( 1=7.59




-mP = 105C ~1 MW = 658 t
Al ~ MV=630 ~xC~"'04t =7 .

=102C JN

0~0%H
239- CEt - nBuO Ol M P.

MN = 646 Nt

7.27 237-0CEttNL O -LP..
238- CEt - nBul W 0-m p.
= 648 -CWAN t = 7.48 ~J

=129C NI :
CON~ N~t

121

240- OMe- nBU(R) -m p. = 124C NH 241;123 630 . =
7.59 123 241-Ove-nButRy |~ O- = 135C /~ [/~ IwH
241 -OMe | -nBu g )H’m’ mp. = 135°C
MH"* = 632
{DND' \/__j t=7.62
242 OMe | -OnPr mp. = 196°C
612) -CONDzo
-OM, m.p. = 2
(4?:1-36 ; OMe O _CONQO p. = 186°C
- mp. = o
(4?:: , OEt O _COND:() P-=236°C
245 -OMe _O ® NHJ(L)/G*: mp. = 154°C
(O
246 -OMe O . j\V mp. = 158°C
(O]
247 -OEt | -nBu ® f o, mp. = 116°C
o ¥
248 -OEt | -nBu o j\_} mp. =118°C
(O]
249 -OEt O ® " o mp. = 135°C
(O]
250 -OFt O ® JLV mp.=141°C
Tovel
251 -OMe -nBu . o mp.=119°C
MQG ¢




MV = 632

.~pN } N
(4.1.2.)-CON O 243-Ove-M P. =

li=7 62 .

242-OMVe- ONPr-M P. =
186C (4. 1.6.) CON-O

196C

244-CEt-mp. = 236C (4.1.7.) CON~O 245-OMe(F-m P. =
154C NH ~ -OON. rN | NC 246-Ove-0(R) Jg-MP. = 158C
~\ NH -CON}-Nf ~/ 247-OEt-nBy(R)-MP. = 116C 0 CF~
FI sC 248-OEt-nBu(R) 0-mP = 118C ~\ CpH YNNH ~
252 OMe | -nBu {R)””jkv - | mp.=109°C
w{]
253 OMe | -nBu o ® o HCI | mp. = 148°C
®_N O"‘"CHICHs
SCON }—N
254 -OMe -nBu JO— - m.p. = 118°C
Cl s
Y
WQN &
255 -OMe | -nBu P HCl | mp.=176°C
(]

NMR spectrum: Compound 1:

0.98 ppm:t:3H;

10

15

1.24 ppm:t:6H; 1.72 ppm:sext:2H; 3.1-3.3 ppm:m:4H; 3.4-

3.6 ppm:m:2H; 3.8-4.0 ppm:m:5H; 4.50 ppm:t:2H;

6.87 ppm:dd:1H; 7.04 ppm:d:1H; 7.16 ppm:d:2H; 7.7-7.8

ppm:m:2H; 8.16 ppm:d:2H; 10.6 ppm:bs:1H; 12.5 ppm:bs:1H.

NMR spectrum: Compound 33: 1.00 ppm:t:3H; 1.26

ppm:t:6H; 1.74 ppm:sext:2H; 2.9-3.5 ppm:m:8H; 3.8-4.0

ppm:m:5H; 6.88 ppm:dd:1H; 7.04 ppm:d:1H; 7.5 ppm:d:2H;

7.7-7.8 ppm:m:2H; 8.14 ppm:d:2H.

NMR spectrum: Compound 67: 0.80 ppm:t:3H;

0.95-1.95 ppm:m:12H; 2.45 ppm:t:2H; 2.55-4.4 ppm:m:13H;

6.95 ppm:d:1H; 7.05 ppm:dd:1H; 7.45 ppm:d:2H; 7.65

ppm:s:1H; 7.90 ppm:s:1H; 8.1 ppm:d:2H.

NMR spectrum: Compound 69: 1.1 ppm:t:3H; 1.15-

05

1.90 ppm:m:4H; 2.20-4.50 ppm:m:17H; 6.95 ppm:d:1H; 7.

ppm:dd:1H; 7.45 ppm:d:2H; 7.60 ppm:s:1H; 7.95 ppm:s:1H;

8.1 ppm:d:2H; 12.65 ppm:bs:1H.



/1 249-0Et-0-mP.=135C ~ / ~ nNrNJ HC ~/
250-CEet (R) -nP- =141CJ NH b /~/~ .CONrNI "/ ~
1 R 251-Owve-nBu- -ntp. =119C 1| 6

10

15

20

25

125

NMR spectrum: Compcund 70: 0.85-1.95
ppm:m:11H; 2.30-4.4 ppm:m:15H; 6.95 ppm:d:1H; 7.05
ppm:dd:1H; 7.40 ppm:d:2H; 7.60 ppm:s:1H; 7.90 ppm:s:1H;
8.1 ppm:d:2H.

The compounds acceording to the invention
underwent pharmacological tests to determine their
modulatory effect on the activity of the chemokine
receptors.

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

Among the chemokines that may be distinguished
are hMCP-1 (human monocyte chemotactic protein), which
belongs to the group of CC chemokines and whose actions
are mediated by the CCRZ2b receptor.

The inhibitory activity of the compounds
according to the invention on cells expressing the human
CCRZ2b receptor was measured. The concentration of

natural agonist hMCP-1 that inhibits 50% (ICsq} of the



y a - -W }NJ HcC 124 252-OMe-nBuJR) j~-MP. = 109C
J~/INH/ b .CONN 2530Me-nBuN,CH -- OHO m P = 148C R)

N /J' O CH2CH COND N, i -J 254-OMe-nBu' Ol -mp- =
1180C R ( ) N -CONNN-f O 255-OMe-nBu(S) 'I HOmp. =
176C 106

activity of the CCRZb receptor is 0.57 nM. The compounds
according to the invention have an ICsy value generally
of less than 0.1 pM.

For example, compound 12 has an ICsy value of

5 0.081 uM;

compound 244 has an ICsp value of 0.088 uM;

compound 203 has an ICyy value of 0.093 uM.

The inhibkition of chemotaxis was alsoc measured
on human THP-1 monocytes (sold by DSMZ - Germany) using

10 a technique adapted from that described by A. Albini et
al., Cancer Res., 1987, 47, 3239-3245. Under these
conditions, hMCP-1 has an ICsg value of 6 nM. The
compounds according to the invention have an ICss value
generally of less than 1 uM.

15 The inhibkbition of chemotaxis by the compounds
according to the invention is a sign of their antagonist
activity on the chemokine receptors and in particular
CCR2b.

It i1s thus seen that the compounds according

20 to the invention are antagonists of the effect of
chemokines, in particular of hMCP-1.

The inhibitory activity of the compounds
according to the invention on PBMCs (peripheral blood
mononuclear cells) infected with the HIV-1 Bal wvirus was

25 also measured, according to a technique adapted from
that described by V. Dolle et al., J. Med. Chem., 2000,

43, 3949, 3%962. According to this technique, the PMBCs



NH ~\ . CON }-N NWR spectrum Conpound 1: 0.98
ppmt:3H, 1.24 ppmt:6H, 1.72 ppmsext:2H 3.1-3.3
ppmm4H, 3.4- 5 3.6 ppmm2H, 3.8-4.0 ppm m 5H;, 4.50
ppmt:2H;, 6.87 ppmdd: 1H, 7.04 ppmd: 1H;, 7.16
ppmd:2H, 7.7-7.8 ppmm 2H; 816ppmd2H 10.6
ppm bs: 1H, 12.5 ppm bs: 1H. NNR spectrum Conpound 383:
1.00 ppmt:3H, 1.26 ppnlt 6H 1.74 ppnlsext 2H
2.9-3.5 ppm m 8H; 3. 10 ppm
pprREEd 1 Tie CEesh Wi éﬁlﬁql P @ d‘vftheS?t fofn%’unds are
ppm m 2H; 8.14 ppmd: 2H. NVR s ectru ound
0. B PR~ 155 %@@r&pm B Lr 2 By By the end
2.55-4.4 ppmrn13H 5 1 d 1H.
79 s s S GEen O 96 e higfietase.
pp H., NNR S ctr n
PRCE 6 o og‘wf%%””%be AR %}i% e8p1ication
pn1d H 7. g%igﬁ
E,gpr:hn thff' c‘?lg% g%ns eéi ff}?pm d: 2 taqpc
ppm bs: 1H. 1%%&£“M%e%®%mtlmom 7Qa &&’i—ém%
ppm m 11H, 2.30-4.4 ppm m 15H;, 6. 95 ppnld 1H, 7.05

pPAAE e Z«rﬁ%rpmﬂrmﬁ%s Ar 368 IPRHBSE il £ i6r90 has an ICso
ppms:1H, 8.1 ppmd: 2H The conpounds according to

t heydinieerdf Qre s indermvantl pher necol agipaindesdscdnding to
determine their nodulatory effect on the activity of
t hazhdmidnmteion also have ICse values generally of less
10 than 0.1 pM. For example, compound 104 showed an ICsg
value of 0.063 uM.

The compounds according to the invention may
thus be used for the preparation of medicinal products,
in particular medicinal products that are antagonists of

15 the effect of chemokines.

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

20 alternatively a hydrate or a solvate.

These medicinal products find their
therapeutic use especially in the prevention and
treatment of various pathologies such as:

- acute and chronic immunoinflammatory diseases
25 and syndromes, for instance atherosclerosis, restenosis,

chronic pulmonary diseases, in particular COPD (chronic

obstructive pulmonary disease); respiratory distress
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pro-inflanmatory cytoki nes and are involved in the
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during conditions of stress, during injury or 15

i nfect, on: f the ffe ts of k|n

dy
RGBT BB A BHBTER o dat § pla{%loﬁ o icosts;
Su%@b@%tl%SEQQ%bl%rH%rlt?%lﬁ%dé?"f%%r&gf Egg stic

di seases heros Ierds S “Oor andi ogenesi’s

| , | ,
?&%r%%%s?”lf&%ﬁ?h%afﬁ%?h@eln&iﬂ%%igt iR, @S e

d'%&hﬁ&%h%ﬁ%d mﬁ&%rHMCPlé BN +RACY11Q GREMYAGIHL and
protein), whi ch belongs t he group of CC chenmokKi nes

5ang+\theseaackiens mﬁ_c%cﬁfq@ln@t oG et itthe HEYb JeRtaRiRmi a
The inhibitory activity of the conpounds 25 accordi ng

t oahbe endvepkien stwckel ks a@xpressichd dnhe HanmpatBERMAyies

receptor was neasured. The concentration of natura

agencst asMoBLEopbabsiishiabidt ©sEe%afit@xd) ich tdomjlagtivitis;

activity of the CCR2b receptor is 0.57 nM The

coﬁﬁ@@ﬁ@sora@@oﬁapﬁgd@@mﬁmetnﬁve@EM@mahave an | C50

val ue general | less than 0.1 pM For exanple,_ .

cOoRpEURIUIPNRER raﬁ ipesPangitea téft 15 /0 W3GE [l Veo msdurnd S -

244 has an 1 C5Q val ue of 0.Q088 pM conpound . 203 has
103naPESSMENGe 93 £ 268 5653 B lﬁﬁéapﬁﬁlﬁﬁﬁqmé d arthritis,

SQ nheasur n THP-1 qpnoc.tes
c

(58”3 1ﬁsﬁﬁi?r@§}ﬁanﬁpya Fﬁg%lc qateral sclerosis,

Crohn’s disease, lupus erythematosus, scleroderma and
pscriasis; Parkinson’s disease; Alzheimer’s disease;
diabetes; cachexia; obesity:

15 - the treatment of pain, in particular
neuropathic¢ and inflammatory pain:;

- allergic diseases, for instance allergic
respiratory diseases, asthma, rhinitis, pulmonary
hypersensitivity and delayed hypersensitivity:

20 - diseases and disorders in which angiogenic
processes are involved, for instance cancers
(intratumoral angiogenesis) and retinal diseases (age-
related macular degeneration: ARMD);

- cardiac pathologies: haemodynamic shock:

25 cardiac ilschaemia; post-ischaemic reinfusion attack;
myocardial infarction, coronary thrombosis, cardiac

insufficiency and angina pectoris.



10 a technique adapted fromthat described by A

Albini et al., Cancer Res., 1987, 47, 3239-3245.

Under these conditions, hMCP-1 has an | C50 val ue of 6
nM The conpounds according to the invention have an
| C50 value generally of less {ftan 1 pM 15 The

i nhibition of chenotaxis by the conpounds according
to the invention is a sign of their antagoni st

activity on the. ghenpkine arn‘%&ﬁ—}%tzorosf and; i s patitd cular

CCR2b. It is thus seen that the conpounds ccordi ng
20 dre deht® 1iMMARHU 1 ¢ AUAGNisHSrfcdte &f f edmMsitions

chenoki nes, in particular of h -1. The inhibitory
acidowipint saindt, he st erauRd o r :aRGEYIH NG tdbrguridvidd@ling to
on PBMCs (peripheral blood nononuclear cells)

I nfreet dchwairith orhe THeéel pgBalrmadaus RSl 2Zomgdaditions contain
neasured, according to a techni que adapted from that
deseor idfgddini W dosld evfetatalleask. dvid.cd@ipemand 200rding to
43, 3949, 3962. According to this technique, the PMBCs
12Thgr é niviengdtoed wint 1@ IharmeRau tde tlhe acsptadnpoErist: a
are then added to the culture nediumfor 5 days. At
t haYsigteofonrt §icd vahsosifr &he 1fe ichrrampowstd é\m}( gelso at
transcriptase, which is correlated with the |evel of
Vi rlglaSrteﬁlniec&W%ﬁ‘a@qtﬁ%%@qcﬁpqa@%ﬁﬁwqrﬁ't he

super nat ant . hpder.t ese .caondi.tions, AZT, a reference
mol ecul e whi GRS AR SFSHRHA" T i AT REEDPIEET©

I f : di t

1 PR Pha T S A e S B AT Y e

ﬂ'ocg%iﬂa\?l &%&éragyo(ﬁﬁggfmwzee ndHAPURG pll%éhtcsh WPt o those
skilled in the art.

In the pharmaceutical compositions of the
present invention for oral, sublingual, subcutaneous,

15 intramuscular, intravenous, topical, local,
intratracheal, intranasal, transdermal or rectal
administration, the active principle of formula (I)
above, or the possible salt, solvate or hydrate thereof,
may be administered in unit administration form, as a

20 mixture with standard pharmaceutical excipients, to man
and animals for the prophylaxis or treatment of the
above disorders or diseases.

The appropriate unit administration forms
comprise oral-route forms such as tablets, soft or hard

25 gel capsules, powders, granules and oral solutions or

suspensions, sublingual, buccal, intratracheal,

intraoccular and intranasal administration forms, forms



The conpounds according to the invention may thus be
. used for the preparation of nedicinal products, in
. ‘ particul ar nedicinal products that are antagoni sts of
15 the effect of chenokines. Thus, according to
another of its aspects, a subjggt of the present
invention is nedicinal products " conprising a conpound
of forrmula (1), or an addition salt thereof with a

ph eyl 1y a t abl e ,ac| '

a %&gfg?gwg%ggigglva eF%$He§g&#gﬁF%%ﬁ§ ’E%%éﬁ&ﬁ%ﬁ%?#%’

t Neirfe r A RRIRNGH I USR LSREEWA | h 16 P 8YenEd Ofs,

and treatnent of various pathol ogles such as: acute

ang¢ QNG NI A I HTRI Y H P eRfERantZ. ah topical

syndrones, for instance atherosclerosis, restenosis,

Chiz@i1G i arphediceeasfidd daiddiall alo GORD invention

(chronic obstructive pul nonary di sease); respiratory

Hi slanese 12 vinmdrcaremmdyr gredhs alo hpesracd ion tystions.

colitis; silicosis; fibrotic pathol ogies, pul nonary

fibrosis andBgystay off idhramgilss, \d naliradmictiesstimtion form

i nfections, AIDS, neningitis, nmalaria, |eprosy,

t uledr Gulcegipunte AFEP AN S toy ttdreedal varitrien iinf ddte ofym of

septic shock, septicaem a and endotoxic shock; graft

r effedBRE®t BiYe GPRREGISSyitde TP WHN O BHIBIVEI S and

osteoarthrjtis; conjunctivitis; atypic or contact

de PR 3&CAEHHENT Gl ioERidn s; panct®dtit9s;

ul cerative colitis, 10 autoi nmune di seases, f

i nSPEREE Sheunat oi d arthritis, nultiple sclé£%§1%§ g

amaat -0 mé}&gﬁ&?ﬁﬂefﬁ§§§05is' Crohn's diseQ§q3 | upus
SC

. . m .
erma and psoriasis; Pat ki nson' s

er yt hémat osus, ero

di $8ase AlAlel ner’' s disease; 15.0 mg
Hydroxypropylmethylcellulose 2.25 mg
Magnesium stearate 3.0 mg

Via the oral route, the dose of active
10 principle administered per day may be up to 0.1 to
1000 mg/kg, in one or more dosage intakes.

There may be particular cases in which higher
or lower doses are suitable; such doses do not depart
from the context of the invention. In usual practice,

15 the dosage that is appropriate for each patient is
determined by a doctor according to the mode of
administration, the weight and the response of the said
patient.

According to another of its aspects, the

20 present invention also relates to a method for treating

the pathologies indicated above, which comprises the




di abet es; cachexia; obesity; is the treatnent of pain,
in particular neuropathic and inflanmatory pain;

all ergic diseases, for instance allergic respiratory
di seases, asthmm, rhinitis, pulnonary
hypersensitivity and del ayed hypersensitivity; 20

di seases and di sorders in which angi ogenic processes
are involved, for instance cancers (intratunora

angé&@ﬁﬁ'fs‘r&ﬁétﬁé‘ﬁ rf«‘&'Q%/Dgiéﬁﬁseéf(éﬂeeff%ﬁ@@ dose of a

macul ar degeneration ardi ac_ pat hol ogi es:
haesmftydad Ca SOOEKi ng 25ocﬁﬁ§|§ﬁvé§€b@ﬁ”1@r a
post-ischaem c relnfu3|on att ack; nyocardla

[ nflﬂ{ﬁmﬁhu@m&nﬁyya&dﬂépﬂbbﬂaSsal}ﬂ[ dh@8rate or solvate
insufficiency and angi na pectoris. 129 According to
anotthereof . its aspects, the present invention relates
to pharmaceutical conpositions conprising, as active
principle, a compound according to the invention.
These pharnmaceutical conpositions contain 5 an
effective dose of at |east one conpound according to
the invention, or a pharmaceutically acceptable salt,
a hydrate or solvate of the said conpound, and al so
at | east one pharnmaceutically acceptabl e excipient.
The sai d excipients are chosen according to 10 the
pharmaceutical formand the desired node of

adm ni stration, fromthe usual excipients known to
those skilled in the art. In the pharmaceutica
conpositions of the present invention for oral,
subl i ngual , subcutaneous, 15 intranuscul ar,

i ntravenous, topical, |ocal



intratracheal, intranasal, transdermal or rectal
admnistration, the active principle of formula (1)
above, or the possible salt, solvate or hydrate
thereof, may be administered in unit adm nistration
form as a 20 m xture with standard pharnmaceutica
exWpizots/0d9e79mn and ani mals3dor the progiwy)PR26G00/000981
treatment of the above disorders or diseases. The
appropriate unit admnistration fornms conprise
oral-route fornms such as tablkghgygsoft or hard 25 ge
capsul es, powders, granules and oral solutions or
suspensi ons, sublingual, buccal, intratracheal,
i ntraoccul ar and i ntranasal adm nistration forns,
fornms 130 foriinhat@ip®ihdd ofb€odspdhi@nsgler deformula (I):
subcut aneous, intranuscular or intravenous
adm nistration forns, rectal admnistration fornms and
i nplants. For topical gpllcatlon t he conpounds

n

according to the iaveqti mgy—be used in creans,
gels, ointnents o
adm nistration fo

of exanple, a unit
accordlng to the

invention in the fo of a tab&ef— :

fol |l owi ng conponent g Conpound a co

i nvention50.0 ny Nhnﬁltol223 75

croscaranel | ose6.0 ng Mai ze starc

5I—Iydroxypropylnethylcellulose2.25 Nhgne5|um

10

15

20

stearate3.0 ng Via the oral route, the dose of active
10 principle adm nistered per day may be up to 0.1 to
1000 ng/ kg, in one or nore dosage intakes.

in whichs:

- R; represents a hydrogen or halogen atom or a (C;-
C4)alkyl, trifluorocethyl, hydroxyl, (Ci-C4)alkoxy,
trifluoromethoxy, trifluorocethoxy, (C3-Cg)cyclo-
alkyloxy, allyloxy, cyclepropylmethoxy or (C;-
Cy)alkylthic group;

- R; represents a hydrogen or halogen atom or a (Ci-
Cglalkyl, trifluorocethyl, perfluoro(Ci;-Cs}alkyl, (Ci-
Cipo)cycloalkyl, phenyl, (Ci-Cg)alkoxy,
trifluoromethoxy, trifluorocethoxy, allyloxy, (Cs-
Cglcycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Cs-—
Cg)cycloalkylmethyl group:;

- R; represents a group chosen from:

m) al) -0-{(C2-C4lalk-a;
a2) —-0-(Ci-C4)alk-B;
a3) -0-E;

1'1) —(Cl—Cq)alk—A;



There may be particul ar cases in which higher or

| ower doses are suitable; such doses do not depart

fromthe context of the invention. In usual practice,

15 the dosage that is appropriate for each patient is

determ ned by a doctor accordi to the node of

adm ni stration, the weight anJ’t e response of the

said patient. According to another of its aspects,

the 20 ppesentg.jinvention also relates to a method for

treating the pathol ogi es indicated above, which

conprises theh3Ll @darni sikagrancle,aapataent, of an

ef fective dose of a  conpound according to the

i nvention, orgzm -plraceprgukigald yc,acqeptabke salt,

hydrate or solvate thereof. WO 2004/096798 132

PCT/ FR2@Q4/ 0QQ98 1-cOBIRA-NB, 1¢ , )\Gorpaunds correspondi ng

to fornmula (1): m5 in which: - Rl represents a
5hydrogen or hdl)ogeEoNRenCorCa {1E-B,C4) al kyl ,

trifluoroethyl, hydroxyl, (Cl-C4)alkoxy, 10

trifluoronet koXy,~GONHi-8er oet hoxy, (C3-C8)cyclo

al kyl oxy, allyloxy, cycl opropyl nmethoxy or (Cl-

C4)a|kyﬂﬂhiC)g;knnﬁ0=D11£1r§p atknks a hydrogen or

hal ogen atomor a (Cl- C8)al kyl, trifluoroethyl,

per f | uor o( C1-E&4) &1981G-A/C3- 15 Clo)cycl oal kyl, phenyl

(Cl-C8)al koxy, triflug ngy, trifl uoroethoxy,
al 'yl oxy, (C3- | i'[" 5

£3) -CO-N

CH,)| °
f4) -CO-N

. -co.N<DA |
CONH,
7) ———co—~~<}o ;

- Ry represents a hydrogen atom or a (C;-Csq)alkyl

10

group;
- A represents a group NRsRg;

~(CH)~
- B represents a group -CH N-R, .
\—-(CHZ)p _/ 3,

- D represents a group :-N - .
ey S



10

15

20

25

C8) cycl oal kyl met hoxy, (C3-C8)cycl oal kyl oxy or (C3-
C8) cycl oal kyl net hyl group; - R3 represents a group
chosen from 20 m al) -O(C2-C4)al k-A;, a2)
-0-(Cl-A4)alk-B; a3) -OE n) - (C1-4) alk-A; 133 0)
-B; p) dl) -(Cl-C4)al k-NR4- (C21438)al k-A; 5 10 d2)
-(Cl-C4)al k-NR4- (C1l-C3)al k-B; qg) el) -CONR4- (C2-CA)
al k-A; e2) -CONR4-(Cl-CA)alk-B; e3) -CONR4-E; r) fl)
-CO-D-(Cl-C2)al k-A,  f2) -CO GA(CH)~NRS f 3)
-CO-N) -ERepepseasents qriwdr o@en at om oN-R, .
(Cl-C4)al kyl group; - A representyCGH3r0up 'NRSRG; /-
(CH2)gl - B represents a group -CHNRS (CH)P /-(CH
Z)q 15 D represents a group/,(ﬂl_g}—}\ .(CH)P

- G represents a group -N ”J;H} .
~(CH,); '

- Rs and Rg each represent, independently of each
other, a hydrogen atom or a {(C;-Cglalkyl, allyl,
(C2-Cy)alk-0~{Cy-Cy)alkyl, (Cz-Cy)alk-OH, (Ci-Cj3)alk-
CON (Rq) 2, (Cz-C3}alk-NHCO-(C;-Cs)alkyl, (C3-Cs)cyclo-
alkyl, (C3-Cy)cycloalkylmethyl, -CO-(C;-Cy)alkyl,
benzyl, pyrrolidinyl optionally substituted with a
-CO-{C;-C4)alkyl group, tetrahydropyranyl, tetra-
hydropyranylmethyl, dimethyltetrahydropyranyl,
tetrahydrofuryl or tetrahydrofurylmethyl group:;

- or Rs and Rg, together with the nitrogen atom to
which they are attached, constitute a heterocyclic
radical chosen from: aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, perhydroazepinyl,
morpholinyl, piperazinyl, tropanyl, quinuclidinyl,
Z2-azabicyclo[2,2,1]heptanyl, 2-aza-
bicyclo[2,2,2]octanyl, the said heterocyclic
radicals being unsubstituted or substituted with a
phenyl, halophenyl, trifluoromethylphenyl,
trifluoromethyl, hydroxyl, methoxy, hydroxymethyl,
methoxymethyl, formamido or trifluorcacetylamino
group, a group -NRsRs, tetrahydropyran-4-ylamino,
—-CON (R4} 2, —-CONR4R’4, -CH2CON(R4)z, (Ci-C4)alkyl-

CONRy4-, (C3-Cg)cycloalkyl-CONRy—, (C1-Cy)alkyl-



134 (CH2),---, P cn 000 +~ nrr kro --,4CH2)P (CH2), -

- Grepresents a group -NH --~CH2)P R5 and R6 each
represent, independently of each other, a hydrogen
atomor a (Cl-C6)al kyl, aIIyI 5

(C2-C4)al k-O (C1-CA4) al kyl , Jal k-OH, (Cl-C3)alk
CON(R4) 2, (C2-C3)al k- NHCC>(C1 %4 al kyl, (C3-C7)cyclo-

al kyl , (C3 C7) cycl oal kyl met hyl , - CO- (Cl1- C4) al kyl,

benzyl , | di ;v L~0 u ut ed i -
CO(Cl C4 %(yl (g%éogffé g??gp%?og?&r)g%yl glrlg ?81ky .

hydr opyr@dy] Jiet i | ¢ CHL@§LQYk§fL@@@¥drQPyE§B¥£1tuted with
tetrahydrofuryl or tetrahydrofuryl nethy group; or R5

and R6, @@@a5bemoyétﬂetm§1ngi@@ggp atomto which they
are attached, constitute a heterocyclic radica

chosen fROMreaniddedivyla cazetp dign) s 15nkydrobi gheytarbon
pi peridi nyl, perhydroazepinyl, norpholinyl,

Spi per aziatydm beapany | CONRMIGi di nyl ,

2-azabicyclo[ 2,2,]] heptanyl, 2-aza-
bi cycl o[%, ZeXresteahyd 2 thhlsaien Rdtaar,ocyclGieCatatlkgal er an
bei ng unsubstituted or substituted with a 20 phenyl,
hal opheny$0:CHzi BEQBPoREt Ryl #h@ni,, tagstiermordt Hyie
hydr oxyl ,, met hoxy, hydroxynet hyl, nethoxgneth yl
fornam(ﬂ}?ﬁOQ?Wf?ERWc%%éT%+%%1%%eyg?ﬁ%pa Baghddp
- NRAR7, tetra opyr an- 4- mn . .
_CoNRaR ST (5ol ST B FRpr Ph khRiadical;

10( = CB) §y§é§9éé(gAtwR4_; §C; ) alkyl

- g represents 0, 1 or 2;

- r represents 1 or 2;

- s represents 2 or 3;

- p + g being less than or equal to 5;
15 - p + r being less than or equal to 5;
- alk represents an alkylene;
with the condition that R; and R; are not simultaneously
a hydrogen atom, in base form cor in the form of an acid-
addition salt, and also in hydrate or solvate form.

20 2. Compounds according to Claim 1,

corresponding to formula (I7):




135 OCONR4-, (C3-C8)cycl oal kyl - OCONR4-, ((Cl-C4)al kyl -
OCO 2N or (Cl-A)al kyl -COO-; or substituted with one

or nore nethyl groups; R 4 represents a group (CH2)5
linked to the carbon 5 atom bearing -CONR4AR 4; - R7
represents a hydrogen atom a {4g-C4)al kyl or an

-S2CH3 group or R4 and R7, together with the

nitrogen atomto which they are attached, constitute

a pH rlidinyl or piperidinyl radical; 10 - p

represents 1, 2, 3, 4 or 5, - q represents 0, 1 or 2;

- - repregses el?e@ﬁ:sza hydS JoRR @FeMaS oged a¥om o & 0(Ci-
being less than or equal to 5; 15 - p + r being less

t han or ®gualkytlo TriZQuoralechyapr égemicskydn aldkytengl koxy,
with the condition that Rl and R2 are not _

si mul t aneousliye rardtyids:ogent at Digoreoetiasey f ot@y-or i n

the formof an acid- addition salt, and also in
Shydr at e G cyolvatlgyiloxy, 211@depoundycdogarcgivignatdhoxy or
Caiml, corresponding to formula (1'): 136 in

whi ch: H£hr§p}@éghi§haohgéﬁbgen or hal ogen atom or a

(C1- 04)al kyl, trifluoroethyl, hydroxy
(CI'CA)&Pkéﬁ?reS€PF§I@oPdﬁEPﬁ@%yOItP@ﬂpﬂﬁﬁbéﬁﬁﬁk§”7GEB 17

5 &) Cycé ?al lfc\{(l ox%rl%l lu)clal ox%’hyinl %%rf%%rrcr)etho&/ {kyl, (C3-

Cip) cycloalkyl, phenyl, (C;-Cg}lalkoxy,

10 trifluoromethoxy, trifluorocethoxy, allyloxy, (Csz-
Cg) cycloalkylmethoxy, (C3~-Cg)cycloalkyloxy or (Cz-
Cg)cycloalkylmethyl group:;

- R; represents a group chosen from:

a) al) -0-{Cy~Cy)alk-A;
15 az2) -0~-{Cy-C4)alk-B;
a3) -O-E;
b) - (Ci-Cy)alk-a;
c) -B;

d) dl) —-(Ci1-C4)alk-NRy~ (Cz~C3)alk-A;
20 dz2) -(C;-Cstalk-NRs-(C1-C3)alk-B;
e) el) ~CONRy- (Co—Cy)alk-A;
e2) —CONRy- (Ci-Cs)alk-B;
e3} —CONR4-E
f) fl) -CO-D-(C1~Czlalk-A;

25 £2) -CO-G-A;



(Cl-A)alkylthio group; - R2 represents a hydrogen or
. hal ogen atomor a (G- C8)al kyl, trifluoroethyl,
: . perfluoro(Cl-C4)al kyl, (C3- do)cycloal kyl, phenyl,
(Cl-CB)al koxy, 10 trifluoronethoxy, trifluoroethoxy,
al lyloxy, (C3- C8) cycloal kyl Hoxy,
(C3-C8) cycl oal kyl oxy or (C3- C3) cycl oal kyl net hyl
group; - R3 represents_a group chosen from al)
-0 (C2-A)al k-A, 158yaZyN-i> (Cl-C4)al k-B; a3)-OFE
b) - (C1- C4) all k-A;Qa -B; {(Cl-¢4) al k- NR4- (C2- C3) al k- A;
20d) dl ) - ( C1-B2)-80NNR4- Cl-¢€3)al k-B; d2) e)el)
-CONR4- (C2-C4) alk-A; e2)-CONR4- (Cl-C4)al k-B; 25 e3)
-CONR4-E; f) fl) -Cﬁﬁ;cﬂqu;al k-A;, f2) -COGA 137
f3) -CO-N f4) -CO Nl @H,),
f4) -CO-N

»

£5) ~CO—N<D— A
CONH,
o co Ml ).

- Ry represents a hydrogen atom or a (Ci;-Cq)alkyl

group;

- A represents a group NRsRs;

(CHY~
5 - B represents a group .CH N-R, .

~~—(CH,) '
A (CH)~

- D represents a group -N ﬂ}}L :
~H4CHQF
v (CHQ)T-'\

- E represents a group -CH N-R, .
e (CHQ)T\N N

- G represents a group -CH ~Re .
\\(CHz);;/ 3,

- R; and Rg each represent, independently of each
10 other, a hydrogen atom or a (C;-Cg)alkyl, allyl,
(C2-C4)@alk-0-(C1-Cq)alkyl, (Cz-Cs}alk-0OH, (Ci~C3)alk-
CON(R4)2, (C2-Cs3)alk-NHCO-(C;-Csq)alkyl, ({(Ci-
Cq)cycleoalkyl, (Ci;=Cs)cycloalkylmethyl, benzyl,

tetrahydropyranyl, tetrahydropyranylmethyl,
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ILD f5) -CON - R4 represents a hydrogen atomor a

(A -C4) al kyl group; - A represents a group NRSR6; /°
(CH2)g-~. 5 - Brepresents a group -CHNR " ,-- CH)P
5 /-(CH2)gq~ D represents a group -N ~CH) D c (CH2).

- E represents a group C~(CH2) RS . D(CH)r--\ G
represents a group -CH NR ~ p R5 and R6 each
represent, independently of each 10 other, a hydrogen

(oo ST s P sw, o R SR8 o
CON (R4 -g$g§? - . (C3-
C7)c§clg%%i@%ﬁy?%g%%g%%$c oa kéf%%%ﬁ;l? bénzyf,
tetrahydsopyr amd Rt etbabyaeepyiany kiRt Ayl rol38 atom to

di met hyl t et rahydr opyranyl, tetrahydrofuryl or

t et r ahydgiof ¢ vt ey hyte 08 OUREhed Pr cHRsDEES, at REEERBEYClic
with the nitrogen atomto which they are attached,

constit utedbchet eiosys! feomb sadicaingbpsgpetiamyl,

aziridinyl, azetidinyl,
pyrrolidinyl, piperidinyl, perhydroazepinyl,
morpholinyl, piperazinyl, tropanyl, gquinuclidinyl,
2-azabicyclo[2,2,1}lheptanyl, 2-azabicyclol[2,2,2]-
octanyl, the said heterocyclic radicals being
unsubstituted or substituted with a phenyl,
halophenyl, trifluoromethylphenyl, trifluoromethyl,
hydroxyl, methoxy, hydroxymethyl, methoxymethyl,
formamido or trifluorcacetylamino group, a group
-NR4R+, tetrahydropyran-4-ylamino, -CON(R.)z,
-CONR4R’ 4, -CHCON({Rs)2, (C1-C4)alkyl-CONRy-—,
(C1—-C4}alkyl-OCONR4~ or {(Ci1-Cy4)alkyl~CO0-; or
substituted with one or more methyl groups;

- R’, represents a group (CHz}s linked tc the carbon
atom bearing —-CONR4R’4;

- R; represents a hydrogen atom or a (C;-Cy)alkyl or Ry
and R;, together with the nitrogen atom to which
they are attached, constitute a pyrrelidinyl or
piperidinyl radical;

- p represents 1, 2, 3, 4 or 5;

- g represents 0, 1 or 2;

- r represents 1 or 2;

- 5 represents 2 or 3;
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pyrrolidinyl, piperidinyl, perhydroazepinyl,

nmor phol i nyl, pi perazinyl, tropanyl, quinuclidinyl,
2-azabi cycl o] 2, 2, 1] hept anyl , 2-azabi cycl o[ 2, 2, 2] -
octanyl, the said heterocyclic radicals being 10
unsubstituted or substituted w ? a phenyl,

hal ophenyl, trifl uoronethyl pheny trifluoronethyl,
hydroxyl, methoxy, hydroxynethyl, methoxymethyl,

for-mimd[?Pr tkﬁé%ﬁ%oié’%eﬁﬂé ”E)POeQquéORI?aS roup

-NR4AR- 7, tet pyran-4-yl am no R4)2, 15
- CONRAR Rge € Ghabih1 GRS (CL- &)
al kyl - R4 (G -A4) al kyl -COO; Ubsti t ut ed

wi th oneyof f@rﬁﬁeé’@ﬁf‘é{'aﬂr@}lﬁ?leneR 4 repr esents a
group (CH2)2 linked to the carbon atom bearing

e 28ond R7i ¢eptleseniks andRir agennatorigiladaneously

(Cl-CA)aIkyI or R4 and R7, together with the nitrogen
at omhywindygeh atdmey Bmeadsd abded, ocohst theit foam of an acid-
pyrrolidinyl or piperidinyl radical; - p represents

Fddigtian ggaly, 25 -alpseepr dsemtast®, o srlPate form.
represents 1 or 2, - s represents 2 or 3; 139 - p +
bei ng | ess than orC@EReNnd® &ccording topelaym| bser 2, of
than or equal to 5; - alk represents an al kyl ene;
wi tHPEMslaondition that RL and R2 are not
simultaneously 5 a hydrogen atom in base formor in
the formof an acid- addition salt, and also in
hydrate or solvate fo n1 3. §pgpounds according to

Claim1l or 2R~%<:::>* ¢H{-<& I N
R

1

in which R;, R; and R; are as defined for (I), in base

form or in the form of an acid-addition salt, and also

in hydrate or solvate form.
4. Compounds according to Claim 3, of
formula (Ia) in whichs:

- Ri represents a halogen atom or a (C;-Cylalkyl,
trifluoromethyl, hydroxyl, (Ci-Cy)alkoxy, (Cs=—
Cg)cycloalkyloxy, allyloxy, cyclopropylmethoxy or
(C1-Cy4)alkylthio group; and/or

- R; represents a halogen atom or a (C;-Cg)alkyl, (Cs-
Cig)cycloalkyl, phenyl, (Ci-Cg)alkoxy, allyloxy, (Cs-
Cs) cycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Cs-

Ca)cycloalkylmethyl group; and/or



formula: 10 15 0 11 CGNHin which Rl, R2 and R3 are
as defined for (1), in base formor in the formof an
acid-addition salt, and also in hydrate or solvate
form 4. Conpounds according to Claim3, of fornula
(la) in which: - Rl representsjgshal ogen atomor a
(Cil-cA4)al kyl, trifluoronethyl, Hydroxyl,
(Cl-4) al koxy, (C3- C8)cycloal kyl oxy, allyl oxy,

cycl opr I HaTobavA = | & hi i

and/ or ggyfg%%esenﬂggégﬁ%fo eﬁégg%%yoéggﬁ(%gg%gia?Lyl?)’ e
(C3- ClOjpyckpakky! £) phgnybsihEd- E8rallkoxyn ahbykoxy,

(C3- C8) cycl oal kyl met hoxy, (C3-C8)cycl oal kyl oxy or

(C3- CB)cycl ogl kyl oBhpyhngs 08Bc02ATAG £3401ailR34, of

represents a group chosen fromgroups a), b), c), d),
e) amtmfi)aasIidefinednion: (1) in Caiml. 5 Conpounds
according to Claim4, of formula (la) in which: 5 -
SR1 + epr eBemeprae(aiECA alloxy) atkokopr opyloptrbpyxymethoxy or
(Cl-CA)al kylthio group; and/or - R2 represents a
hal ogen & oi0eliylChiospalbkyl;, andricfd uor omet hyl ,
(C3-C10) cycl oal kyl or (Cl-C8)al koxy group; and/or 10
- R3 repfedaEsifrowp flageremtom or a (Ci-Cg)alkyl,
trifluoromethyl, (C3-Cip)cycloalkyl or (Ci-Cg)alkoxy
group; and/or
10 - R: represents a group f2 or e2,
in base form or in the form of an acid-addition salt,
and also in hydrate or solvate form.
6. Process for preparing a compound of
formula (I} according to any one of Claims 1 to 5,

15 characterized in that:

a functional derivative of an acid of formula:

0

|

COH (I

20 in which R’; represents R; as defined above for (I) or a
precursor of R;, 1s treated with a Z-aminothiazole

derivative of formula:



in base formor in the formof an acid-addition salt,
and also in hydrate or solvate form 6. Process for
preparing a conpound of formula (lI) according to any
one of Claims 1 to 5, 15 characterized in that: a
functional derivative of an acig,of fornmula: 0 11
COH (I'l1) 20 in which R 3 represénts R3 as defi ned
above for (1) or a precursor of R3, is treated with a

2-ami not hi azol e derivat %€ [df fornula: 141 H2N in
which R1 and R 2 el th, respectively, Rl and R2
or precursors of RY andpg2 hs defined for ﬁtp

Caim1; 5 and then, whe appLepri afe, é onpound
thus obtained of formula: 0 Hi.,/CNH 10 i n which

R1, R2 and R 3 are, respectively% Rl, R2 or R3, or
precursors of Rl, R2 and R3, isRgonverted into a
compound of forrmula (I). 7. Conpounds of formula: COOH
(I'l'b) 15 R3 in which R 3 represents R3 chosen from

a group b): (Cl1-C4) alk-A

in which R’; and R’; represent, respectively, R, and R, or

precursors of R; and R, as defined for (I) in Claim 1;

and then, where appropriate, the compound thus obtained

of formula:

S............
CJWH—<& |
N ' Z ™)
R, R |

R,
in which R’;, R’; and R’; are, respectively, Ri, R; or Rj,
or precursors of R;, R, and Ri;, is converted into a
compound of formula (I).

7. Compounds of formula:

COOH (IIb)

Rl

in which R’;3; represents R; chosen from:
a group b): {(Ci-Cglalk-A

or c): B



or ¢): B 142 in which the groups A and B are as
defined for (1), with the condition that when
(Cl-CA)alk represents a nethylene, B is other than
piperidinyl; or R 3 represents a precursor of R3, in
which the amne 5 and/or hydrexyl functions that may
be present are 10 protected; and also the (Cl-C4)

al i phatic esters thereof or the benzyl esters thereof

mhiﬁg & Ec n@HQSé£5Hb§dAOEndSHb§EbtnggegﬁnéﬁefB@eQXl, with

a met hoxy group . Conpounds of fornula:
(+*%hénc&ﬂa§€15$3tﬁ§@rﬁﬁ@ﬂt%cfﬁaﬂ&g&e&éafagéh&gqyp
e2), e3) ), f2 f5) and f6) as

defm@@ﬁyi@ﬁe(lﬁ,1§roBh§rrenaﬁspmpér@dghwp that is a
precursor of R3, in which the am ne and/or hydroxyl

funeti pns ddmtedmr b Preserdonre prot dct edii@ANd A sonine

the (CL-C4) aliphatic esters thereof or the 20 benzyl

Sest end/dhengdfowbi chuaceiansubbtit mbgdber presbati tuked

on the phenyl with a nethoxy group. 9. Acids of

forpobhectid8: -Co- ND NHG -Co- N~~~~fff-Co °~ GP

a) al) -O(C2-C4)alk-A; a2) -O(Cl-C4)al k-B';
and also the (C1-C4) allphatlc esters thereof or the
benzyl esters therecf which are unsubstituted or
substituted on the phenyl with a methoxy group.

10 8. Compounds of formula:

COOH  (Ile)

in which R’; represents R; chosen from a group e2), e3),
15  f1y, f2), £3), f4), £5) and fé) as defined for (I); or
R’3; represents a group that is a precursor of Ri, in
which the amine and/or hydroxyl functions that may be
present are protected;
and also the (C;-C4) aliphatic esters thereof or the
20 benzyl esters thereof which are unsubstituted or
substituted on the phenyl with a methoxy group.

9. Acids of formula:



10

15

5a3) -OFE; b) -(Cl-A)alk-A; c) -B; d) dl) -
(Cl-C4) alk-NR4- (C2-C3) alk-A  d2) - (C1-C4)

al k-NR4- (Cl1-C3) alk-B ; 10 e) el) -CONR4- (C2-CA4A)
alk-A" ; e2) -CONR4- (Cl-C4) alk-B ; e3) -CONR4-E' ;
f) fl) -COD-(Cl-Q)alk-A"; f2).-COGA; it f4)
-CON; f5) -CON 15 in which: 146 At, B and E
represent, respectively, the groups A, B and E as
defined for (1) in R5 is replaced with &; - 3

reprgsents a_ég%e ing ggoup for nitrogen such 5 as:
Boc, Fnoc, (TCi*C4) Nﬁ zyl oxycar bonyl or
benzyl . 12. Conpound | %’ t.o G aim1l, of
formula (I1V) in which: - R1is in position -2 of the
phenyl and i 10 R1 defined for (1); R2is
In pesi-LOoA N5 o | and is such as R2

defined for (%), 4s inOppsition -4 of the other
phenyl group and i|s a fined in daim10.
Gp
. a) al) -0-{(C,-Cs)alk-A’;

62) ~0= (Cl—Cg) alk-B":

a3) -O-E’;
° b} - (Ci-Cs)alk-A";
. c) -Bf;
® d) dl) —-(Ci1-C4}alk-NR4-(Cz;-C3)alk-A";

dZ2} —-(Ci-Csqlalk-NRy—(C1-C3)alk-B’;
® e) el) -CONRs—(Cy;-C4)alk-A’;

e2) —CONR4—(C1-C4)alk-B’;

e3) —-CONR4-E’;
L f) £f1) -CO-D-(C1-Czlalk-A";

£2) -CO-G-A’;

N-Gp

N-Gp
CH
f4) -CO-N (CH),

f5) -CO-N A

in which:
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15 13. Medicinal product, characterized in that it
conprises a conpound of formula (1) according to any
one of Clains 1 to 5, or an addition salt of this
conmpound with a pharmaceutically acceptable acid, or
alternatively a hydrate or a spjyate of the conpound
of 20 formula (I). 14. Pharnmaceutical conposition,
characterized in that it conprises a conpound of

forarul a A [ ne | t ,
A1) BecHdimg 4O n@,|¥é%%§%§%?§%%, £ne: gPbups

a pharmaceutically acceptable salt, or a

sol vate pof g hirgd Rasu@pines fod af soiatwheagtrongs
pharmaceutically acceptable excipient. 147 5 10 15.

Use of aremrgpesmdeiofh fesyula (1) according to any one

of Clains 1 to 5, for the preparation of a nedicinal
product Gorrdpmadamgs andor preyvehid ngrany ficseaserdgen such
whi ch chenoki nes are involved. 16. Use according to

d ai m 15s f dioqr et i n{C1-dhdal keabyhg keotglomycarbonyl or
chroni c i munoi nfl ammatory di seases and syndrones,

such as kammibscl erosis, allergic diseases and

di seases in which angi ogenic processes are involved.
17. Use accorking GIRIERIE 135C9 678109 eventladm bhd ©of

L;&?ﬂtﬁir@glia\e/is(ﬁ‘bdo%bb _cj: r| al di seases, cardiac
- R’; is in position -2 of the phenyl and is such as
R, defined for (I):
- R’; is in position -5 of the phenyl and is such as
R; defined for (I);
- R’3 is in position -4 of the other phenyl group and
is as defined in Claim 10.

13. 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
alternatively a hydrate or a soclvate of the compound of
formula (I).

14, 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.
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15. Use of a compound of formula (I)
according to any one of Claims 1 to 5, for the
preparation of a medicinal preoduct for treating and
preventing any disease in which chemockines are involved.

16. Use according to Claim 15, for preventing
and treating acute or chronic immunoinflammatory
diseases and syndromes, such as atherosclerosis,
allergic diseases and diseases in which angiogenic
processes are involved.

17. Use according to Claim 15, for preventing
and treating viral or bacterial diseases, cardiac

pathologies and obesity.



