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

THEREOF AND APPLI CATI ON OF SAME | N THERAPE[\J/%"mmm" Il m”"l
present invention relates to 2-acy 1501508

4- phenyl t hi azol e derivatives, to thelr preparatlon and

t o e004 A0 Ageut i ¢ applicatipn. The pressw/FR2004/000981
invention relates to conpounds corresponding to

formula (1): R2 10 (T) in which: Rl represents a

NYBERGFRT VL E%?%”A@E{%FIKMQFSMC ;&ENgé)r@llllAbeLE PREPARATION

uoroet hydr oxy oxy
trifbynpemelRarye hibf huetoehhary oFC3atB) 18y ¢H@RAPEUTICS
al kyl oxy, allyloxy, cyclopropyl methoxy or (Cl-
C4)al kylthio group; R2 represents a hydrogen or
hal ogen atomor a (Cl- C8) alkyl, trifluoroethyl,
perfluoro (Qhé&preddyt , ifeSnt26n Go)atysl val kydcylamino-
phenyl, (Cl-C8) al koxy, trifluoronethoxy,

5t r4 fphan ket hiosyo 1 al dgt oxgt 1¢€3, 1€8) tloytt oat &yd net hoxyand

(C3-C8) cycloal kyl oxy or (C3- C8) cycl oal kyl net hyl
grioupsheir therapeutic application.

The present invention relates to compounds

corresponding to formula (I):

720N
C-NH"'<\ I
— N— ty
R, R;
10 R2
in which:
- R; represents a hydrogen or halogen atom or a (C;-
Cq)alkyl, trifluoroethyl, hydroxyl, (C;-C4)alkoxy,
15 trifluoromethoxy, trifluoroethoxy, (C3-Cg)cyclo-
alkyloxy, allyloxy, cyclopropylmethoxy or (Ci-
Cq)alkylthio group;
- R, represents a hydrogen or halogen atom or a (C;-
Cg)alkyl, trifluoroethyl, perfluoro(Ci-C4)alkyl, (Cs-
20 Cio) cycloalkyl, phenyl, (C1~Cg)alkoxy,

trifluoromethoxy, trifluorocethoxy, allyloxy, (Cs-

Cg)cycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Cs-

NV

*G00002*

Cg)cycloalkylmethyl group;
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15

2 R3 represents a group chosen from al) -0- (C2-C4)

al k- A;
al k- A
e) d2)

e3) - CONR4-E; f)f1)-CO- D (Cl-

a)a2) -O (Ci1-A4) alk-B; a3)-OE, 5b)- (C1-C4)
c) -B;, - (Cl-C4) alk-NrR4- (C2-C3) alk-A; d)dl)
- (C1-A4) alk-NrR4- (C1-C3) al k-B; el)-CONR4-

(C2-C4) al k- A~ 10e2) - CONR4- (%-04) al k- B;
)

alk-A; f2) -COGA

rNR5 f3) -CONJ NRS(CH) z .~J f 4) -CONTf 5
(CON 18 +oBleLEREES kR LHEAAEN M OF @ (CL-C)

a) al) —O—(CZ—C4)alk—A;

a2) -0-(C;—-Cy)alk-B;

a3) -0-E;
b) —(C1—C4)alk—A;
c) -B;

d) dl) -(C1-C4)alk-NRg- (Co-C3)alk-A;
d2) -(Ci1-Cg)alk-NRg-(C1-C3)alk-B;
e) el) —-CONRy-(C,-Cq)alk-A;
e2) —-CONRy-(C1-C4)alk-B;
e3) -CONRs-E;
f) f1) -CO-D-(C;-Cz)alk-A;

£f2) -CO-G-A;

-CO-N :
£3)

(}C?I)YN-RS

£4) -CO-N

.
?

£5) co-r»x@:\ ;

CONH,

£7) —-—CO—N<:>=O :

R, represents a hydrogen atom or a (C1-Cyq)alkyl
group;

A represents a group NRsRe;
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group; A represents a group NRSR6; | 3 /"- (CH2)Qg---"
B represents a group -CHNRS ~(CH2)p (CH2)4---, D
represents a group -N~( ) CH CP [-- (CH)r----- -
E represents a group -CHNR5 ,..(CHp (CH)r---, G
represents a group - -,4CH2) -4+ P 5 - R5 and R6 each
represent, independently of each other, a hydrogen
atomor a (Cl-C6)al kyl, allyl, (C-C4) alk-O (Cl-C4)

al kyl, (C2-C4) al k-OH, (Cl-C3) ké (R4) 2, (C2-C3)
al k- NHCO- (C1-c4) al kyl, (C3- Fo- Ikyl, (C3-C7)
cycloaJ&yI%@%%@@ntsC§}9¥QHPCZ- al k ﬁyirolidinyl

optionally substituted with a\\Tfi{ﬂ - C4)al kyl group,

benzyl, tetrahydropyranyl, tetr dropyranylnethyl
d|nethyltetrahydropyranyl e(ﬁéﬁe

t et r ahyRir o R¥ /3 PRE hyd @?@%@ Rﬁr together
with the nitrogen atomto 15 ? ey are attached,
constitute a heterocyclic radical chosen from

aziLiSinyI, azetidinyl, pyrropGhy),—gi peridinyl,
per hydr oazepi nyl npr phol 1 ny. pi perazidMyR, .tropan
quTnucI$d¥ﬁ§¥?¥ehts 2" 8rdub t%i_(g}g),,/ s popany

- G represents a group -N -

- Rs and Rg each represent, independently of each
other, a hydrogen atom or a (C;-Ce¢)alkyl, allyl,
(C,-C4)alk-0-(C1-C4)alkyl, (C,-C4)alk-OH, (Ci1-Cz)alk-
CON (Rg)2, (C2-C3)alk-NHCO-(C;-C4)alkyl, (C3-Cy)cyclo-
alkyl, (C3-Cy)cycloalkylmethyl, -CO-(C;-Cq)alkyl,
pyrrolidinyl optionally substituted with a -CO-(Cy-
Cs)alkyl group, benzyl, tetrahydropyranyl, tetra-
hydropyranylmethyl, dimethyltetrahydropyranyl,
tetrahydrofuryl or tetrahydrofurylmethyl group;

- or Rs and R¢, 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,
2-azabicyclo(2,2,1llheptanyl, 2-aza-
bicyclo[2,2,2]octanyl, the said heterocyclic
radicals being unsubstituted or substituted with a

phenyl, halophenyl, trifluoromethylphenyl,



2-azabi cycl o[ 2, 2, 1] hept anyl , 2-aza 20

bi cycl o[ 2, 2, 2] octanyl, the said heterocyclic radicals
bei ng unsubstituted or substituted with a phenyl,

hal ophenyl, trifluoronethyl phenyl, 4 trifluoronethyl,
hydroxyl, methoxy, hydroxynethyl, nethoxymethyl,
formam do or trifluoroacetylam no group, a group
-NR4R7, tetrahydropyran-4-ylam no, -CON(R4)2,

(830\'235:%;‘ om)hgdf@&mk bg%@ &gﬁg&wahyl,

(C3- C8)a?%ﬁ%gg%{gﬁygxx¥%@mamiéglognir@kKMbroggglghbmgﬁo

(C1-4) or substituted with one or nore

nmet hyl X f J
yl groups: al%%é ol CRRESE NS t& 201 %@nmf( yilnkeactho,

to the Carbon atom bearing - CONR4

repr esentoNarfygr cgeNrgRom SCHLONGR), ) Jkyctl-«m yalkyl-
-SQ2CH3 group or R4 and R7, together mﬁth t he

5ni tr ogegORROM t Cwdsthythewlaye- aDNached(CrﬁhmaﬂkymPe

a pyrrolidinyl or plperldlnyl radi cal ; 15 -

repr eseQCENRy- 2, (B-C4) oychpalkyd- @é@NBsenté @h Cu)edkyl-
r represents 1 or 2; s regresents 2 or 3; p+ q being

| ess t h@fObeNequal (§rQs) alEgl-CHO+;r obePHESLés8tERaN1th
or equal to 5; - alk represents an al kylene; with the
condi t | GRSt A&t MRTCaREtRY LaPEOHBE /si mul t aneously  a

hydrogen atom The conpounds of faor
conpri s8’ @n%ep§E§%ﬁtﬁgge95%9ﬂné?¥4@ épﬁgﬁ éPoﬁﬁg P&y "

lOmay thus ex'%eaggng —CONR4R’ 4;

- R; represents a hydrogen atom, a (C;-C4)alkyl or an
-S0,CH3; group or R4 and Ry, together with the
nitrogen atom to which they are attached,
constitute a pyrrolidinyl or piperidinyl radical;

15 - 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 diastereoisomers. These

enantiomers and diastereoisomers, and also the mixtures




the formof enantioners or diastereoisoners. These
enantioners and di ast ereoi soners, and al so the

m xtures 5 thereof, including racem c m xtures, form
part of the 5 invention. Simlarly, the axial and
equatorial, endo and exo stergoisoners and al so

m xtures thereof formpart of the invention. The
compounds of fornula (1) may exist in the form of

]?al?ﬁéré’éf Pf%ﬁ&t?'%gafﬁei LhoBmsal hsxtSHeh, addihi gArt S8kt she

ormpart o e Invention. These salts are

adyaht 2geons! yiRr epat @d whEhaxphar gpaedti:e8bkyal, endo and
acceptabl e acids, but the salts of 10 other acids that

ar gxysef dteof 9pmexanphe, al 96 pukthyeBgtherebsolfatinngart of
the conpounds of forrmula (1) also formpart of the

i nygat i fendhenconpounds of fornmula (1) may al so exi st

in the formof hydrates or solvates, i.e. in the form
sof 15 associ aheonsmpoundebpatponslai t(l)oneyoexastein the

nol ecul es of water or with a solvent. Such hydrates

anfioso| vatbgseal e6 Pérarpdradettine pakEAti §HCh adgdpgion

context of the present invention, the following terns

haseltBefaBBnPAgE §fvERSDHEPYRAL20M a hal ogen atom a

fluorine, a chlorine, a brom or an igdine' a

I

al kyl group:?QeﬁﬁnééitéraBFaﬁgﬁéaFﬁﬁﬁBVﬁ gnprépéreg with
o ohednhBATLLC AR 021 3,010 B0 foaen, oo
Lo BEBLES L OB TN R TR0, PO BT eor hlbeying
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;



butyl, pentyl, neopentyl, tert-pentyl, etc. groups; 6

- a cycl oal kyl group: a cyclic alkyl group containing

3 to 8 carbon atonms or, where appropriate, 3 to 10

carbon atons, which is optionally bridged. Exanples

that may be ment i oned i ncl ude gycl opropyl, 5

cycl obutyl, cyclopentyl, cycl ohexyl, cycloheptyl

cycl ooctyl and adanantyl groups; an al koxy group: a

radi cal I t he hkyl _group i S

defi ned agggggglkgﬂ g?ﬁﬁpeng 5 g&g% ggF&ﬁegr%u? containing

branched @bV§|%B&bo%oa%ékﬁr%&edwﬁkkﬁh%bb%o%&QQQe, 3 to 10
containing 1 to 3 carbon atons or, whére appropriate,

2to 3 eargohoaﬁom@ar Ren cat Q@sop‘e@mm@eb&qm@@@nd@x@ﬁmles
formula (1) that are subjects of the invention,
mentionthay haymdemehtaondd fmte:&hd@ubygﬂ@@mo@fyl
conmpounds corresponding to the general fornula (I')

520 in whyehobutRl,r epeéserns va , hygicagerxgrl , halyedeheptyl,
atomor a (Cl- C4)alkyl, trifluoroethyl, hydroxyl,

(Cl- 4) cgkRorgtylt anfl adaoaet-lydx grotupisf;l uor oet hoxy, 7
(C3-C8) cycloal kyl oxy, allyloxy, cyclopropyl nmethoxy

or —( C1- en) adkokyl ghiospgr upadicRl répedsent $rawhich the
hydr ogen _or _hal ogen atomor a (Cl- Ce) alkyl,
trlfluoﬁééﬁﬁyﬁroﬁérﬂﬁuéﬁodFé}W9% %Qq&ﬂ (C3 5C, Cb

AT A F LY SR .
100 &3~ Ce) gyel galk %h%%gc 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’):

N— ")

20 in which:
- R, represents a hydrogen or halogen atom or a (C;-
Cs)alkyl, trifluoroethyl, hydroxyl, (C;-C4)alkoxy,

trifluoromethoxy, trifluoroethoxy,



-C8) cycl oal kyl met hyl group; R3 represents a group
chosen from al) -0- (C2-C4) al k-A, 10g)a2) -O
(C1-4) al k-B; a3)-OE h)- (Cl1-C4) alk-A; 15i) -B; -
(Cl-C4) alk-NR4- (C2-C3) alk-A; j)dl) d2)- (C1-C4)

al k-NR4- (Cl1-C3) alk-B; k)el) -CONR4- (C2-C4) al k-A;
e2) - CONR4- (Cl-C4) al k- B; e3)-(1,O\IR4- E; 201)f1)-CO D
(C1-C2) alk-A, f2) -COGA, 8 NRS f 3) -CON R4

represents_a hydr om or 1-C4) al kyl _group:. A
repr esenicg ga)gér@g%p - -agléjg%}ﬁé’sec %f%pﬁ‘g%%%g%thoxy
represents @, OEOUP: ki F1EPS BSENS; @ group G represents

a group
- R; represents a hydrogen or halogen atom or a (Ci-

Cg)alkyl, trifluoroethyl, perfluoro(C;-Cs)alkyl, (Cs-

5 Cip)cycloalkyl, phenyl, (C;-Cg)alkoxy,
trifluoromethoxy, trifluoroethoxy, allyloxy, (Cs-
Cg)cycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Cs-
Cg)cycloalkylmethyl group;

- Rs represents a group chosen from:

10 g) al) —O—(CZ—C4)alk—A;

az2) -0~-(C1-C4)alk-B;

a3) -0-E;
h) - (C1-Cy)alk-A;
i) -B;
15 J) dl) -(Ci-C4)alk~-NRy-(C,-Cj3)alk=-A;
d2) -(C;-C4)alk-NRy-(C1-C3)alk-B;
k) el) —-CONRy- (C2-Cy4)alk-A;

62) ~—CONR4- (C]_—C4) alk-B;

e3) -CONR4y-E;

20 1) f1) -CO-D-(C;i-Cz)alk-A;

£2) -CO-G-A;



v v,-(CH 2)g---" -CHNR5 _.(CH2)p,,,-(CH2),---" -N
~H (CHz)p ,""" (CH2),----- , -CHNRS/-(CH2), --,
.N---. CHHR5 and R6 each represent, independently of
each 10 other, a hydrogen atom or a (Cl-C6)al kyl,
allyl, (C2-C4) alk-0- (Cl-C4) zal kyl, (C2-C4) al k- OH,
(C1-C3) alk CON (R4) 2r (CZ-CS)8 al k- NHCO- (C1-C4)

al kyl, (C3 C7) cycloalkyl (C3-C7) cycl oal kyl et hyl
benzyl 9 tetrah Lﬁnyl t et r ahydr opyr anyl net hyl

di net hyl t et r ahyd opyr nyl, tetrahydrofuryl or

t et rahydfaf)urQORNthylJgroup; or RS and R6i toget her
with the nitrogen atomto 5 which they are attached,
constitute a hete 5f radical chosen from
aziridinyl, azetj di Byrrolidinyl, pi peri di nyl,

per hydr o 4 ptﬁy;q olinyl, piperazinyl, tropanyl,
qui nucl i |nyI clo[ 2, 2,1] hept anyl ,

2-azabi cycl of 2, 2, 2] Q_octanyl, the said heterocyclic

radi cal s bein u . uted or substituted with a
, roofojret hyl phenyl ,
draxyl , nethoxy, hydroxymethyl,

phenyl , fifal Q@NI
trifluoronmethyl, T

met hoxynet hyl ,  for mam trifluoroacetyl am no
group, a group %&jﬁh

-CO- y’ :

- R4 represents a hydrogen atom or a (C;-C4)alkyl

group;
- A represents a group NRsRg;
~(CH)~
5 - B represents a group ‘ -CH CHQ-/NJ{ :
- D represents a group -N
\-'(CHZ) j
- -CH N- .
E represents a group -C (X{Q;’/ s

v

- G represents a group -N H-
—(CH)

- Rs and Rg¢ each represent, independently of each

10 other, a hydrogen atom or a (C;-Cg)alkyl, allyl,

(Cz—C4)alk—O—(Cl—C4)alkyl, (C2—C4)alk—OH, (Cl—C3)alk—

CON(R4)2, (C2—C3)alk—NHCO—(Cl—C4)alkyl, (C3—

Cs)cycloalkyl, (Cs3-Cy)cycloalkylmethyl, benzyl,




15 - NR4R7, tetrahydropyran-4-ylam no, -CON(R4)2,
-CONRAR 4, -CH2CON (R4) 2, (Cl-C4) al kyl - CONR4-,
(CL-C4) al kyl - OCONR4- or (Cl-C4) al kyl-COO-; or
substituted with one or nore nethyl groups; - R4
represents a group (CH2)S linked to the carbon 20
atom bearing - CONR4R 4; R7 represents a hydrogen atom
or a (Cl-C4)alkyl, or R4 and R7, together with the

100 LM 8 Ay I £

a pyrrolidiny "diny
represerfisiebhydtedrahyrodyranyd ! SRIESERE burdy 0702

- r represents 1 or 2; 10 S represents 27or 3; p + Q

bei ng | ess g Ot @Guae iy 15;groudy + r being less
than or equal to 5; alk represents an alkylene; 5 with

t he condirt iRgnahblaRs Rlt Gt I2r aw et iNothsi Mt tegenustym 8o
hydrogen atom Anong the conpounds of forrmula (1) that
mre  subjhecs tdfeyt lrd mtenddhmy, It Uy dagmd@fclic
a second sub-group of conpounds, which are defined as

10 fol | osstidRl ichdsenpdsidn:orazik iafirtyie pEetyddiand/,or

R2 is in position -5 and/or R3 is in position -4 of

t he ot ha@yryshHdgyiny It,hist pesria iparlti @ dydEcaramimnl may

be made of _the caonpounds of fornmula: 15 in which R1,.

R?2 and Q@qgﬂg%*pﬁkﬁigﬁgquﬂiqy§,_tropanyl, quinuclidinyl,

2-azabicyclo[2,2,1l]lheptanyl, 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 trifluorocacetylamino group, a group

15 -NR4R7, tetrahydropyran-4-ylamino, -CON (Ry)2,
-CONR4R’ 4, —-CH,CON(R4)2, (C1-C4)alkyl-CONR4-,
(C1-C4)alkyl-OCONRy- or (C;-C4)alkyl-COO-; or
substituted with one or more methyl groups;

- R’4 represents a group (CH,)s linked to the carbon

20 atom bearing —CONR4R’4;

- R; represents a hydrogen atom or a (C;-C4)alkyl, or
Ry and R;, 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;



Anong t hese conpounds, anot her sub-group of 20
conpounds of fornula (la) are those in which: - Rl
represents a hal ogen atomor a (Cl-C4)al kyl, hydroxyl,
(C1-4) al koxy, (C3-C8) cycloal kyl oxy, allyl oxy,

cycl opropyl net hoxy or (Cl-C4)afkylthio group; and/or
11 R2 represents a hal ogen atomor a (Cl-C8) alkyl,
trifluoronmethyl, (C3-C o) cycloal kyl, phenyl, (Cl- C8)
al koxy, sallyl-@een+cC3- &8) scycl oal kyl et hoxy, (C3- C8)
cycl oal kyl oxy or (C3-C8) cycl oal kyl methyl group; 5
and/ or p R3 g eRIegeNlssA tH=RUR rcRegAN flom,gr oups a),
b), c¢), d), e) and f) as defined above for (lI). Mire

parti culbar ¥, barmprg lehese eenpaurdfiial FRNE;0n may be
made of the conpounds in which: 10 - Rl represents a

(C:- A4) adlkk aepreseaiteproppligtilzoey or ( Cl- C4)

al kylthio group; and/or - R2 represents a hal ogen at om

Sor wa thCLhEB rankhiit iont tibfaltu®ioaetihR} ,a£HR@1Yimultaneously
cycl oal kyl or (Cl-C8) al koxy group; and/or 15 - R3

r epr ByergeR Giteoop f2 or e2. Among the conpounds of
formula (1) of the invention, nention nay be nade

especi al | y ofATORg thel [cOmMPRyresmedui@ymula (I) that are
o PG R ) BT NERCs o iyl B made of a
PN b ML BB SRR S M
102~ ¥g3Lhamoyl ) pi peri di n-4-yl) car bamat e;
R; is in position -2 of the phenyl and/or R, is
in position -5 and/or R; is in position -4 of the other
phenyl; thus more particularly, mention may be made of

the compounds of formula:

15
0O

I S
O Ly
(1a)

R

i

in which R;, R; and Rz 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 (C;-Cy)alkyl,
hydroxyl, (Ci-C4)alkoxy, (C3-Cg)cycloalkyloxy,
allyloxy, cyclopropylmethoxy or (Ci-C4)alkylthio

group; and/or



- N-(4-(5-butyl -2-nmet hoxyphenyl ) thi azol -2-yl)-4-(4- 25
(3-(R) -acetyl am nopyrrolidin-1-yl)piperidine-I-

car bonyl ) benzani de; 12 -

N- (4- (5- butyl - 2- met hoxyphenyl ) t hi azol - 2-yl ) - 4- (4-
(tetrahydropyran-4-yl am no) pi peri di ne-1I -

car bonyl ) benzam de;

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

(2=(t et rahydpepyEans4ayhambgenehhenyppenz 1kyl,
N- (4- (5- ot hyﬂb 2- rretﬁo?(yphengl)th, 2ol T o y@ﬂlﬂ@sga y

(tetrahygrgpybadméthlyan nakpcanWydierzaviilge phenyl (Ci-
N- (4- (5-cycl ohexyl - 2- et hoxyphenyl )t hi azol - 2-yl) -

(4- (pyrce) atlkox{; yhlbypexydlme3+ce:Hycloalkylmethoxy, (C3-
car bonyl ) benzam de; -

N- (4- (5€CgycyoheaykyRorgt boxyphely loydliceddy-12heytly-l group;

N -pyrrolidin-2-yl nethylterephthal am de; -

5N- ( 4- ( 52abgt/pir- 2- met hoxyphenyl )t hi azol - 2-yl)-4-(4

(3- (R - (cycl opropanecar bonyl am no) pyrrolidin-I- 15

yl Ypi peRedraBresenEBoAyf¥BERZzaRPEEN from groups a), b), c),

N (4-(5-pbutyl - 2- nethoxyppggyl)thlazol 2-yl)-4-(4-

(3- (R) - *ob&t ylaﬂ 1ngch2Poye) didgeridi- ne | -

car bonyl ) ben

(4 (B byol SRERy PaEE e aR e ATPPEhEESE. SSRRAIS

(4 rral [ i.di ne r onyl &N am de;
REPEIER B PS, e ‘f"enﬁo)wpﬁﬁ%z RS

10(3 (R) - l?%(dhg ¥8¥é£95 g' e l-o) RIRSS, d'cnyec'llopropylmethoxy or

car bonyl )y ben
N-(4- (5-(eyty + r%Fgu@ )ti@azol-2-yl)-N -
((S) (1- ethy yrrolldln- -yI)nethyI)terephthaI-

R; represents a halogen atom or a (C;-Cg)alkyl,
trifluoromethyl, (C;3-Cip)cycloalkyl or (Ci-Cg)alkoxy
group; and/or

15 - R; represents a group £f2 or ez2.

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]benzamide;
- 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-1l-yl)piperidine-1-

carbonyl)benzamide;



am de; 13

N-(4- (5-butyl - 2- met hoxyphenyl ) t hi azol -2-yl)-4-(4-
(3- hydroxyazetidin-1-yl) pi peridi ne-1 -

car bonyl ) benzam de;

N- (4- (5-butyl - 2- net hoxyphenyl ){hi azol -2-yl)-4-(4- 5
(3-(S)-acetyl am nopyrrolidin-1-yl)piperidine-I-

car bonyl ) benzam de;

N- (4- (5ynethyl szb%tt@qwﬂhx%%'o)ﬁy@h%gln%*r)}i'a)zo"ﬂ—*z—yl) —4- (4~
pi peri di n- 3 ylterephthalan1 e,

N- (4- ( 5-(@khrahaebberupheanysimings @i pémildird-(4- (3 10

(R) - hydroxypyrrolldln 1-yl ) pi peridine-| -

car bonykhbenngm)benzamide;

N- (4- (5-et hyl - 2- et hoxyphenyl )t hiazol -2-yl)-N -((S)

( 1—et hy NpyBFd5i-diyielhelxyiethylethexgphtemal la ihdezo1-2-y1 ) -4 -
N—(4-(5-cyc|ohexy|-2-ethoxypheny|)thiazoI-2-yI)-N - 15

5( ( S) - ( 1-(@t-Hykepyanydirepyranyid)ydemino) ertdohiyh den zam ide;;

- N-(4-(5- cyclohexyl-2 met hoxyphenyl )t hi azol - 2- yI)

N =( ( S) Ne14et(Byepyyioli-sethpxyphestyly [Dhtiezeghtzrall) -
am de; 20 -

N (4- ( 5-(EpEirapeRrpPyragednold\pstasy Promyas Slenzapiye ;
gagﬁog;%gng?%ropga%%éiyﬁlan%%%%@ ﬁﬂgﬂ¥lq%giézol 2-yl)-4-

(1 ot r st 3@%5,9 th“—%#l,@% Lhiagols -yl -4- (4
]iparbonykgq%%%%ql %%1

N-(4- (5-cycl ohexyl - oxyphenyl)thlazol 2-yl)-4-
(4-(3- (R acqtswc@z@l%@lgwloiz'-q{e%%wpmnw i di—2-y1) -
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-1-yl)piperidine-1-
carbonyl)benzamide;

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

25 - N-(4-(5-butyl-2-methoxyphenyl)thiazol-2-yl)-N’-
({S)-(l-ethylpyrrolidin-2-yl)methyl)terephthal-

amide;



car bonyl ) benzam de;
N-(4-(5-butyl - 2- met hoxyphenyl )t hi azol -2-yl)-4-(4- 5
(3-(R)-fornyl am nopyrrolidin-1-yl)piperidine-I-

car bonyl ) benzam de;

N- (4- (5-cycl ohexyl - 2- met hoxyphegyl ) t hi azol - 2-yl) - 4-
(4-(3-(S)-hydroxynet hyl pyrrolidin-1-yl)pi peridi ne-
1- car bonyl ) benzam de; 10 -

N- (4- (SyRroryls—2rehh Igl) v A (A —4- (4-
(3-(R)-§cé?yﬁ§n%ﬁb &r?ﬁ%ﬁ%ﬁ%¥é%%ﬁrﬁﬁgé?ﬁé%%gl#-yﬁ) -
car bonyl3beRzamde et idin-1-y1) pi idine-1-
N—(4-(5}cyclopeﬁ?&ﬁﬁz}né{hoxﬁbﬁgﬁfﬁffhfg§%l-2-y|)-

4- (4- ( 3caRboasal Heardianary;r ol i di n-1-yl ) pi peridi ne- 15

1- car bonyl ) benzam de; - ethyl

1- (1- (4NC4-AEESbisty-12-oreidrovoppipereylt indzolol -2 -y1) -4~ (4-
2-yl car banoyl ) benzoyl ) pi peri di n-4-yl)pyrrolidin-3-

K R) -yl priGpi(Gnateetylaminopyrrolidin-1-yl)piperidine-1-
N- (4- (5-cycl ohexyl - 2- met hoxyphenyl ) t hi azol -2-yl )-4- 20
(4- ( 3- ( Rprpooyilomgna@imidieyr r ol i di n- 1-yl ) pi peri di ne-

1- car bonyl ) benzam de; -

N (4- ( 5Ny dirdreghydReteiideypipdepy fird 25012 AWl 4N " -
(4-(3-(R).-butyryl am nopyrrolidin-1-yl)piperidine-I-
car bony PrB&FA&H e~ yAg erephthalamide;

e S
LR e (o B R R Sy P BB
(Lo ot itae, carbons,) perean fe
(1-—et hy yiarQls-GeinA - ddPid phdrif 8 RIMal A de;1 ) N7 - ( () -
(l1-ethylpyrrolidin-2-yl)methyl)terephthalamide;

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

15 ((S)=(l-ethylpyrrolidin-2-yl)methyl)terephthal-
amide;

- N-(4-(5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl) -
N’=((S)-(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)-4-(4-
(tetrahydropyran-4-ylamino)piperidine-1-

25 carbonyl)benzamide;



5
1-
2-
yl
N-
4-
yl
N-

(1-
yl

)cC
(4-
(4-
)p
(4-

met hyl

(4-(4-(5-butyl -2- et hoxyphenyl )t hi azol -
car banoyl ) pi peri di n-4-yl ) pyrrolidin-3-
ar bamat e;

(5-cycl opentyl - 2- met hoxyphgnyl ) t hi azol - 2-yl ) -
(3-(R)-propi onyl am nopyrrolidin-1- 10
i peridi ne-1-carbonyl)benzam de;

( Syt #@&%ﬁaﬂﬁ)ﬂéﬁrﬁ%@pﬁerﬁh) E}n(a“z&l&z ~yl)-

(R - proplonylan1nopyrrolld|n yl)plperldlne- -

car bonyl )bergzam)deicetylaminopyrrolidin-1-yl) piperidine-1-
N- (4- (5-cycl opentyl - 2- et hoxyphenyl ) t hi azol -2-yl)-4- 15

(4- (3- ( Rayorpilomdradaniey:r r ol i di n- 1-yl ) pi peri di ne-

1- car bonyl ) benzam de; et hyl

1- (-1- (ANA-4-5-cyaltopertndet2reetypingnyl) thiazol-2-yl) -4~ (4-
phenyl)thiazol 2-yl car banoyl ) pi peridi n-4- yl)
fpyrrol i did (R Haarblameitrep y20r Sairki rofl e wigrpoididss of -
formula (1) may also serve as internediates for the

pr epar atdastpaty otesrzamgsifpyounds of formula (1), as

Wi

be seen in the _exanples given |later. In the text

herei nbél o\~ &%éibtfelmewlo't?eé‘tei XYPGROu- TPg 2 Heeisy L) -

a group

nct | on suc

t | | t . such. .
as a hyd4}{ﬁ'¢§§' 45%%i§§iﬁﬁiﬁﬁﬁiﬁﬁgﬁkﬂr Y iPer idine-

synthesis, & %égpdly oms the intact 16 reactive

function 1S

nerated dt the end of the

1gynthesis. eﬁfp rﬁ%ﬁ;ﬁﬂlﬁﬁ%%%fb y1)—4-(4-

pr otecti on an

" Pr ot ect e i _
oo | e s e ﬁﬁe%ne 1

a

1 on are given i1 n

Sons, Inc

Yor K). ldudnshyededigidbel ow, the term "l eaV| ng

15

20

25

N- (4= (5-cyclopentyl-2-methoxyphenyl)thiazol-2-yl) -
4-(4-(3-(R)=-acetylaminopyrrolidin-l-yl)piperidine-
l-carbonyl)benzamide;

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

N-(4- (5-cyclohexyl-2-methoxyphenyl)thiazol-2-yl)-4-
(4-(3-(R) -propionylaminopyrrolidin-1-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;
N-(4-(5-cyclohexyl-2-ethoxyphenyl)thiazol-2-yl)-4-
(4- (3~ (R)-—acetylaminopyrrolidin-1-yl)piperidine-1-

carbonyl)benzamide;



group” neans a group that can be readily cleaved from

a

nol ecul e by breaking a heterolytic bond, with | oss

of an electron pair. This group nmay thus be readily
replaced 10 with anot her group during a substitution
reaction, for exanple. Such |eaving groups are, for
exanpl e, hal ogens or an activated hydroxyl group such
as a nesyl, tosyl, triflate, acetyl, etc. Exanples of

given | e SR e BT R A G-

given in "Advance

5

Edi tion, oY@y idintarsal)enerr itRnediQ:3 8ol ) benzamide;
accordancé with the invention, the conpounds of

gener al nEqurlsa eflhly 1Pey- e darepied ) B ithe 1 I-Qe8ss’ - ( (R) -
that follows. 20 This process is characterized in

that: a (fleechiydpsir rdariidda-i2ve 10 meah yagite refoHtovanina d<}

11 COH (I'l) 17 in which R 3 represents R3 as defined
Sabeve foethiy)l Ar (d- (Erddur(Sotbudfy 1R ~mes htoxgathech wili ) tth iz zo 1 -
2-am not hi azol e derivative of fornmula: (ID 5 in which

R 1 and 2RY2 cegpeasert pipespedni-vielw,) PRY radd a2 ¢
precursors of RL and R2 as defined for (I) ; and then,
wher e appr gricaméterhe conmpound thus obtained 10 of
formula: O

10

15

20

25

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

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

- N-(4-(5-cyclopentyl-2-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-
yl)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



11 CMi inwihich R 1, R2 and R 3 are,

respectively, RL, R2 or R3, 15 or precursors of Ril,

R2 and R3, is converted into a conpound of formula

(1). The expression "precursor of RlL, R2 or R3" neans
a substituent that may be convegted into Rl, R2 or R3
via one or nore chem cal reactions. 20 The expression
“functional derivative of an acid of formula (I1)"

me o ol A j SHMBLY
an%%%rc{%gg,% (;E(réln;‘dh%el%gllcictgy %O% {?gé%sleacaﬁje\%iat ed, e;(??% of the

exanpli@.e Wt h heREAlld 840l s @%Yrg groups and of
tri s(di met hyl am no) phosphoni um hexaf I'uor ophosphat e

(ngbtéﬁtion and deprotection methods are given in
0- benzotriazol -1-yl -N, N, N , N -tetramet hyl uronium5

hex@fdotecapies phatie s( HBTrem it azeigsiazgl dredr et al.,
N, N, N ,N -tetranet hyl uroniumtetrafl uoroborate (TBTU),

5 o2 &xEdipt on Thioln rigt ley ep $enperfoe mediéwm worlaprotic

sol vent such as dichl oronet hane, acetonitrile, THE or

10 DMF, in bdsi ¢heediexh MEreicdkedowndshef tfeommillaeaing
are prepared via known nethods that vary dependi ng on

t h@TPaPe TERNSSHE JFEH% ithadniCara ber RaBlidly tHeaved from a
conmpaqund _of formula (I1). In the schemes that follow,

oS 557 B B4 e PR RGOS RODChnaRrD NRSIPE an
represent Rl and .or a recursor of Rl and R2,
r eSPECHRE ?,alr?ay%ée‘sc&ﬁ? RY Fhus Sfod&ERTEty stedpaced
LS SRR OO A 805 AU UR A en, cor
example. Such leaving groups are, for example, 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 (M



20 R 3 represent a group containing an am ne or

hydr oxyl function, these functions nmay be
internediately protected: an am ne function may be
protected with an al kanoyl, benzyl,
tert-butoxycarbonyl (Boc), benzyl oxy- carbonyl or

9-fl uor enyl net hoxycar bonyl (Fndbc) group, for 25
exanple a hydroxyl function nay be protected in ether

of :?%RSH dpram, r%'br%)é%hmls% 135 TQe R fRA Sbév%o@B UQ? or

ornula (1) represents a group

defdned, ahov e, f af, ( |1)s t%ea@:‘é'@%‘%% Qf 2f—%ﬁT{I'Hoach(l| 'z)ol@y
be ‘prepared in which R3 represents a group a) by

perdor Nt e f eastherns Scheme 5 below, illustrated
for al), followed by using the process according to
the invention. SCHEME 1 A-(C2-C4)alk-Y + (V) HO ~V O

base ~~ ~~ A-(CZ-C, )alk-@—G-OR (VI1) 10
,(A;I()czwctzt)ha%g> (:)(III)NVF{I}" -8?) or OH \==:j BOP
R'r“‘/| (I
R

in which R’; and R’; represent, respectively, R; and R; or

precursors of R; and R, as defined for (I);

and then, where appropriate, the compound thus obtained

10 of formula:

O emremttssr—y
e |
. \
N y (IV)

in which R’;, R’ and R’3 are, respectively, R;, R, or Rs,

15 or precursors of Ri;, Ry and Rj3, is converted into a
compound of formula (I).

The expression “precursor of R;, R, or R3”

means a substituent that may be converted into R;, R; 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



Y = leaving group R = (Cl-C4) alkyl. The process may
al so be perforned according to 15 Schene 1, but
replacing in the compound of forrmula (V) the |eaving
group Y with a hydroxyl group, according to the
Mt sunobu reaction, Bull. ChemgSoc. Japan, 1967, 40,
2380. Alternatively, to prepare a conpound of 20
formula (1) in which R3 represents a group a), a

af ,f

ComAy 261 SR, Y SRR NG 2.8 K,
20 R3

20 seonusgite T 8 RN, SR e S D

CO o\ 1
F@Hsﬂd@Q%tGXla%ﬁnG&bhbMEZ#%iﬁﬂ H%%%E% i qﬁé ate (BOP)

WI bl B3pEnabtRid %1 -l1e3Mi-Ng NgNOy M —%trﬁﬁr{étt%%)tlld'igmlum
group for oxygen, such as tert- 10 butyl, benzoyl or

5ar yesalfphompph ofseh agxeanpipau ) By o e}an@(hlzl’dﬂﬂﬂaQ cQaeIpaunRd
of formula (V) with a conpound of fornula Y-E in
WhiNGlN, B’ i, 3’ as edesmeithgd uronium tetrafluoroborate (TBTU),
for example.
The first step is performed in an aprotic
solvent such as dichloromethane, acetonitrile, THF or
10 DMF, in basic medium.

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

In the schemes that follow, it is considered
15 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
20 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

25 example; a hydroxyl function may be protected in ether

or ester form, for example.



5

10

15

20

above, the substituent R5 being optionally repl aced
wWth a protecting group for nitrogen, a conpound of
formula 15 (1) in which R3 = a3) is obtained. A
conmpound of formula (1) in which R3 represents a) nay
al so be prepared starting witha conpound conprising
a group R 3, which is a precursor of R3, according to
the reaction Schene below 20 21 SCHEME 3 HO

(C -Q2)al k- C&S}E%gb?%g)élgoﬂﬁoﬁgﬁ o%%%@%@yg%(Ti 1ln which

NaOH 2) (111) C2yal

| ¥
(CR3 G?ép?zlgs%ﬂ'%le{(%g c%%asi‘r Céé éeﬁr%c@%kﬁ&re ng Kz P,

Cﬁf%%?ogg?ng @H&ﬁhi@ 1§Z)ah5}2be b%ébhke@ In which Rs

represents a group a) by performing the reaction Scheme
below, illustrated for al), followed by using the

process according to the invention.

SCHEME 1

£ b P
A-(C,-Calk-Y + /@-C-—OR o A-(Cz-C4)am-0©-c ~/—OR
HO

V)
(VD (VID

H+ (I
(VI) — = A-(C,-C,)alk-O COOH ——— ())
of OH- BOP

(ID with Ry =a)) = (VIIT)

=<
1

leaving group
R = (C1-C4)alkyl.

The process may also be performed according to
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
formula (I) in which Rj3 represents a group a), a compound
of formula (IV) containing a group R’3 that is a

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



10

15

20

11 C-NH (IV) with R3 =-0(C -C)alk-CHO = (XI'V) AH
NaHB( OAc) 3 A-(C2-C4)alk-O (I') with R3 =a,) 5 1In the
final step, the addition of the amne is perforned
according to Synth. Commun., 1998, 28 (10),

1897-1905, J. Og. Chem, 1992, 57 (11), 3218-3225, J.
10 Org. Chem 1996, 61, 384923862, Tetrahedron Lett.,
1990, 31, 5595-5598. 22 Another way of preparing a
compound of forrmula (1) in which R3 represents a
ge8HPe 8} edf EAMnasGBBPaUBHt Okt ebolmibathkVroapt &k ni ng
R 3, which is a precursor of R3, is shown in the

r gaebiabn§chenehbek ol oyiSGHENECY ibas EcigRe® ( CZ
C4)alk-Br +1)--COR - - THP-O (CZ C4)al k-O HO (XV)
8/') (XVI) 1) NaOH 2) (Il1l), BOP THP-O (CzZ C4)al k- O H+

SCHEME 2

0 0]
/ BOP I Shary
C—~OH + (I) — C_NH_<\ |
PgO PgO N—
(IV withR', = OPg) = (X)
1) deprotection
2) Y-(C,-Calk-A (V) i §—
- A-(CZ-C4)aH<-O@C_NH _<\ I
N—.
)
(D) with R, =2,)

Y: leaving group.

Pg: protecting group for oxygen, such as tert-
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
(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's, which is a precursor of

Ry, according to the reaction Scheme below:



11 C-NH (IV) with R3 =-0(CZ 4A)alk-OTHP = (XVI 1)
HO (C, CA)alk-O (IV) with R3 = -CXCZ-C4)a k-OH =
(XVI'11) ~O COR 23 oxidation (XViIl) 0 =

CH(C -C3)alk-00 Il GNH(IV) with R3 _

-O-(C -Clalk-CHO = (XIV) RSl (XVI 1) --- R -S03
(C2-C4)alk-0 base (XIX) (I1V) wth R 3

-0 (C2-C4)alk-S03 R = (XIX) AH A-(CZ C4)al k-0 or (XIV)

R = nethyl or tolyl THP = §ﬁ$ﬁgy§|ropyran 2-yl. 5 The
conversion of the conpound o ormula (XVII1) by

oxi dation nmay be perforned via a Swern oxidation, for
exanpl e. An exanple of the preparati on of a conpound

of formula (11) (mCMQQR =al) is riped
bel ow. 10 - CHAC-Cpalk-Br -+ CEOR

(C,-C,)alk-0

HO
(X0 VD

(C,-C,)alk-O O
—— TS CHA(C,Cyalk-O & or
(C,-Cpalk-0
(X1

1) NaOH 0 s
2)(,BOP  (C,-Cyalk-O-
- H-(C,-C,)alk- .
(C,-Cpalk-0" €:G) C NH-<}I

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

Bt 0 s
——— O=CH-(Cl-C3)alk-0‘©_C_NH_<\ |
N

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

AH ﬁ §—
A-(CZ-CA)alk-O'Q—C—NH_Q ’
NaHB(OAc), \ ]
R’
(D with R, =a,)

In the final step, the addition of the amine

is performed according to Synth. Commun., 1998, 28 (10),
1897-1905, J. Org. Chem., 1992, él (11), 3218-3225, J.
10 Org. Chem, 1996, 61, 3849-3862, Tetrahedron Lett., 1990,

31, 5595-5598.



SCHEME 5 HO BH3 CO2R + Br CH2CN CN- CH20O NHZ CH2CH2 Or-
\}C2 R CO2R (I1) with R 3 = -OCH2CH2NH2 = (XX) 24
Starting with conpound (XX) thus obtained, various
conmpounds (11) may then be prepared by suitably
substituting the primary am ne,,To prepare a conmpound
of formula (1) in which 5 R3 TS a group a2) or a3),

t he process nay also be per f or med via the action of a

goggg;ggngfof orrru ﬁé) rb‘yg{bn Mo pquqogs%of;ormula
(II be_Llnng, C%Oq% ? gggg@ﬂggg tgrgtﬁlgeff ol l&%\é‘wEg compound of

reactlon Schene Il trated for "a

r | g kao' or o
(Bxg(flg) n%;ﬁ()xa?) kv O'cl "htgf?lsi R Er ( 89_1'1%) 3% Eﬁ*%@f@ f Rs,

B- (iGL-<Grbhal KmOt(Hl:) r\@atdh%% Bdmel beltfy aci ds of

formula: (CH2)qg-~ ~--

5
SCHEME 4
//O base //0
THP-0-(C,-C,alk-Br + @—c-—on —_ THP-O-(CZ-CJaIk-O@C_OR
xv) Ho (XVD
VD)
1) NaOH 0
2) (D), BOP I §
THP-0-(C,-C )alk-O @c _NH_<\ ‘
N

(IV) With R', = -O~(C,-C,)alk-O-THP = (XVII)

0
s
H+ I
— . Ho-(c,-c,,)alk-o/@c -NH—
N

(IV) withR', =-O(C,-C)alk-OH = (XVIII)




ICC-NC ~ (CH2)P 25 allow the preparation of
conpounds of formula (IV) in which R3 =0C, via
action on an am nothiazole of formula (I11). To
prepare a conpound of forrmula (1) in which 5 R3is a
group b), the process may be p%for med via the action
of a conpound of fornmula (I1) Th which R3 = b) on a
conmpound of formula (111); the conpound of fornula
(I'l) or the esteggq4lidier eof being pre edﬁaccor gto
the fol | owiAglreactTon Seherpc,)k® 5-NHD§\ 3H- C
-C)alk~)- ( 3 7 CO2R A-(Cl-Cdal k —
NaHB(4Ac) 3 (XXIH) 15 (XXIV) A corrpound of formﬂ

in which R3is a group) bihRyay-@gekblo pedpar ed 'by
perform ng the process according to the follow Rg
reaction Schemit vahl ch repeats the Stcﬁps of Schene 3,

whi | e adaE)t“}(@ QS?’I(FGC)MSS@‘% e; _2<€ CHEME 7

(C -C2)alk-

,bsﬁDH

(TV) with R', = -0-(C,-C,)alk-80,-R' = (XIX)

An i
KX) ——————» A-(C,-Calk-0 ”Q‘C_NH_Q
N
) R
V (D with R, =a,)
Rl
or (XIV) ~~ NaHB(OAc), 2

R’ = methyl or tolyl

2]

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’; = al) is described below:
10

SCHEME 5

/@'COZR + BrCH,CN —— @COzR
CN-CH,0

(VD

BH,
UNE—— NHZ‘CHZCHZ-O @ COZR

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

HO




Jalk CH(C-C, 3 (C -C2)alk-O~ BOP
(C -C)alk-0o,,,, NCH (C, -0 (C -C2)alk-O(l1V) with
R3=(C-C)alk-CH O (C -C2 )alk)2 = (XXVI) - H+ + -
O=CH(C-C)alk (IV) with R3 = (C,-C3)al k-CHO =
(XXVH R 2 "H A-(C -C4)alk NabB(OAc)3 R 2 5 In the
particul ar case in which a conpound of fornula (I) is
prepared in which R3 represents a group b) , with
Cl-4) alk = : 0 f lLa (1 I
\(Nhi ch )R” 3 isgécggftécn L3ﬂ’ s‘,ﬂg rt%o;g) qg[;b%grﬁg b(c;)&{,) g]r'ltvhélrst( et t|a{n1trhoe da{
f | ing, t ' -
 carton SSRaRLIS (IpERY Sk B omtadad b dttanty

O=Gseiut i\ oy flifte. 2) (I11), BOP OS

To prepare a compound of formula (I) in which

5 Rz is a group a2) or a3), the process may also be
performed via the action of a compound of formula (II)
in which R; = a2) or a3) on a compound of formula (III);
the compound of formula (II) being prepared according to

the following reaction Scheme illustrated for a2):

10

SCHEME b5a

B-(C,-C)alk -OH + CH,80,Cl —= B-(C|-C,)alk-O-SO,CH,
(XXD

(XXD + HO @,COZR-———. B-(Cl-C4)am-O©COZR

N (X

+

(XX1) (ID with R, = a,)

or OH-

15 The acids of formula:

BoeN mHZ)“}H@ o
0oC-

\__(CHZ)p



HC (CH2), CNH-(\ N(XXVI1) with (Cl-C3)alk =
0 AHII S NaHB(OAc)3 A-(CH2)3 GNH-CQ 1S (I
|

(CH2) 2
Wi t h

)
= b) COORR 2 R 5 10 The conpound of fornmula

(XXVI'1) may al so be obtained via the action of

i odobenzoic acid on a conpoung of formula (111),

foll owed by the action of 2-propen-l-ol on the
conmpound thus obtained of formula (XXVila): R 2 28 A

cogpeyndpL %9%?%Eét§b% bR @@hgguﬁ%s'%fbko¥E¥1§3'§%)b§n

prepared acc

g to the follow ng reaction che

S §§H§NER9fhL(é?Omf%éha£{§on &ﬁzaﬁmﬁﬁiﬁotﬁiaZDiéo%foformula

10

15

R (XXl X)
preferably chlorine. 10

hal ogen atom

To prepare a compound of formula (I) in which
Rz is a group b), the process may be performed via the
action of a compound of formula (II) in which R; = b) on
a compound of formula (III); the compound of formula
(IT) or the ester thereof being prepared according to

the following reaction Scheme:

SCHEME 6
AH
0= CH-(Cl-C3)alk’©rCO R ——— A-(C, C,)alk@—cozk
NaHB(QACc),
(XXTI) XXIV)

A compound of formula (I) in which R; 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:



R12 Simlarly, a conpound of forrmula (1) in which R3
= b) may al so be prepared froma conpound of formula
(I'l) prepared according to the followi ng Schene: 15
SCHEME 10 AH + Hal -(Cl-C4)al k- ")--000R - A-(Cl-C4)alk
- 7)--000R (XXX) (XXXI') The ceggpounds of formula (I1)
in which R3 = c¢c) 20 nay be prepared according to Syn.
Lett., 1998, 4, 379- 380. 00 I CGOH+ (II1)
BP-1ial-(C--C )al k~CNH-{\ 28-Fhgpprocesses for
preparing the conpounds of ?orrru la (I') in which R3is
a group d) are perfornmed in a manner simlar to those
descri bed for the preparation of the conpounds (I) in

whi ch R3 = b) (CSC'rjgkmepare a Conp”li of formula (I)

inwhich R3is a subs/t/lcw(@?{d:@ (e gMeD H9F QUpS €)
and f)), the (@Qrogas® may be perf o(red acCor di ng to
ei t her of Scherres 11 and 12 bel ow, ich illustrate
the case in which R3 = el). 10 S 11 1) BOP ROOC
~COCH + (~2) OH- or H- ROOC -~" \}-CONH\ 1) (IV)

with R3 = = (XXXIM 2) (1V) R 3 = OgoH, =
BOP -C,)atk-O._
(XXXI Da) BOP_(€1-G, cn«q-gnm*@—com—(\ ‘

(C,-C)alk- 0~

(IV) with R, = (C,-C,)alk-CH(O-(C,-C,)alk), = (XXVI) R,

Ht 5
N

(IV) with R, =(C,-C,)alk-CHO = (XXVII) :

s
AH A-(Cl-C4)alk/®—CONH“<\ |
NaHB(OAc), N

(I) with R, = b)

R,

5 In the particular case in which a compound of
formula (I) is prepared in which R; represents a group
b), with (C;-C4)alk = CH;)3, 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:




1) ((C, -C2)al k-0 2CH (C, -C3)al k- NH2, BOP 2) H

O=CH (g- C3) al k- NHCO \ >-CONH-C\ 1) (N) with R 3 =
-CONH- (C, - C3)al k-CH(O- (C, -C2)al k)2 = (XXXI'V) 2) (N
with R3 = - CONH(C, - C3)al k- CHO = (XXXI Va) AH

NaHB( OAC) 3 S A-(CZ C4)al k- NH- GO ~~-- CONH-- (\ N (1)with
R3=e,) 15 R = (C -C4)alkyl R2 R z R12 30 SCHEME 12
(XXXV) Tk CCO~ AC-1i - 4a.. -( Z}-COX

SCHEME 8

@_COOR + CH,=CH-CH,OH — 0=CH'(CH2)2©—COOR
I

(XX VII)

1)OH™ orH + H'ﬁ‘(CHz)z C-NH
2) (U, BOP S

(XXVII) with (C,-C,)alk = (CH,),

0
AH [

————————= A-(CH C-NH

NaHB(OAG), ( 2)’/@ —<\N ’

(I) withR, =b)

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

Ol



5 10 (XXXVI) HNR4-(C2-C4)al k-A 1)OHorH+ 2) (I11),
BOP (I) with R = el) SCHEME 13 15 NEt3 R4 According
to this procedure, by using a conpound of fornmula
(XXXI'l'la) as starting material, which is reacted with
a diamne of fornula NHR4-(C2-,£4)al k-A, a conpound of
formula (1) with R3 =el) is o tained directly. In
the particular case in which R3is a group f2) and G

pert or mod aclbr RS TR (e AT rg Snor R R ) may
HNR13R & Er(eldlja)cc%%llgﬂtw Y %1(1@6?9{!{% r%acthlon
CONFE 44 N (1 V) W )

RS seie@@y J-NR SR, = (XK1 X) 31

5 SCHEME 9

0
I
OP
Hal-(C.-caalk@'C-w + ) B9 _haic cpalk CNH—<\ l

(IV) With R', = (C,-C Jalk-Hal = (XXIX) R;
R,

xxo M (pwithR,=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
(IT) prepared according to the following Scheme:
15 SCHEME 10

AH +Hal-(C,-C 4)a]k/C“>—COOR — A-(C,-Calk @"COOR
(XXX) (XXXD
The compounds of formula (II) in which Rz = c¢)

20 may be prepared according to Syn. Lett., 1998, 4, 379-
380.




5

10

The conpounds thus obtained may then be converted
into conpounds in which NRSR6 is as defined in the
general formula (lI) by deprotection and
functionalization of the amine NR 5R 6, according to
the 5 methods known to those skilled in the art. The
conpounds of fornmula (XXXVII1I1) hay al so be prepared
fromthe conpounds of formula (XXXlIlla) according to

(1) it R 3 CEENDTOEE 520 R £ B e a hea ceulbsns of
Offggﬁﬂwha(&h)ihnwwgkﬁhF3R§si§ rgﬁﬁuﬁ)fg}e2§§r§%§med in a

represents a piperidinyl radicaf, he’ proc

al sanherperenardracenbdingeke rtibedlFokOkh@WiR@paration of
Schenme: 32 SCHEME 14 (XXXIlla ) + Boc-NH BOP

Bog Ne-dMofBouhd€O-(lh (hVishwichhrRR 3 ) : CO- Na H+ H2N
NHBoc = (XXXX) v 'NH2 = ( XXXXI)
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):
SCHEME 11
1) BOP S
2)OH-orH*
Rooc@coon + () ROOC /@-com—<\ ‘
N
R‘
(XXX 1) (IV) with R', = COOR = (XXXIII) ;
2) (IV) with R'; = COOH = (XXXIlla) R,

1) ((C,-C,)alk-0),CH-(C,-C;)alk-NH, , BOP

S
2)HT
) - 0=CH-(C|~C3)alk-NHCO/®C0N‘H-<\ l
N

1) (IV) with R, = -CONH-(C,-C,)alk-CH(O-(C,-C,)alk), = (XXXIV) R
2) (IV) with R', = -CONH~(C,-C,)alk-CHO = (XXXIVa) g,

8
Al A-(C,-C )alk-NH-CO /©~CONH—<\ l
NaHB(OAc), N

R';]

Mwith R, =e,)

R,

R = (C,-C alky!

15



EN-CO (I) with R =-CONJ5 Starting with the conpound
(XXXXI') thus obtained, various conpounds of fornula

(1)

in which R3 = f2) may then be prepared by

suitably substituting the primry am ne function. For
exanple, via the action of 10 ggtrahydropyran-4-one, a
conpound of formula (1) is prepared in which R3is a
group: -- CON NH O 15 To prepare a conpound of
formula (I') in which R3 =@y f), the process may
be perforned according to the scherre bel ow whi ch
illustrates the case where R3 = f2) and G represents
a piperidine: 33 HRC (XXX ) 1) H+ SCHEME 15 CO2R +

BocNHCNH B cNH 2) HRRL(Cabydll-apyr an- 4- one
CR) - —Eo2R-EERH /’(MF]W q@('com

Na BH( GBoC
(XXXXV) OH
(XXXV) (XXXVY)
1)OH-orHY
2 , BOP
(XXXVI) ) @D (T) with R, =e,)
5 According to this procedure, by using a

10

15

compound of formula (XXXIITIa) as starting material,
which is reacted with a diamine of formula NHR;- (Co-
Cq)alk-A, a compound of formula (I) with Rz = el) is
obtained directly.

In the particular case in which R3 is a group
f2) and G represents a piperidine group, the process may

be performed according to the following Scheme:

SCHEME 13

=<::>q /@—COOH + () =G /Q'CONH'(\
“ NEt,

(XXXVII)
vywithr', = co-wC}o = (XXXVIII) R,

S
HNR',R;
— WYF< Nco’if::>“CON“*Q
N
R,

(MWithR, =-CON NR'R', = (XXXIX)




B (11) with R3 = CON~ 5 or, by inverting the first
steps, the process is Boc oc (XXXXII) (Boc)20
performed according to the foll owi ng schenme: 34 SCHEME
16 NaHB(QAc)3 N-CHI Ph + 00=0 GaNH - CN- CHI - Ph ( XXXXVI )
Boc (Boc)lO/-~ O-/}-N(XXXX¥1) H (XXXXVI11) Boc
(XXXXVIIn OrNCl \ N (XXXI'l, BOP) } COR (XXX)GV)
(XXXXV) 1) (111), BOP

The compounds thus obtained may then be
converted into compounds in which NRsRe¢ is as defined in
the general formula (I) by deprotection and
functionalization of the amine NR’sR’¢, according to the

5 methods known to those skilled in the art.

The compounds of formula (XXXVIII) may also be

prepared from the compounds of formula (XXXIIIa)

according to the following scheme:

Ha
+
S _Br
- /< >—(I)-NH S
HO T ‘<}\, l o @Nm_Q-oom{\ ‘
N
(00dta)

IV)withR., =CD-ND’O=(XXXVHI)

10

To prepare a compound of formula (I) in which
R3; is a group f2) and G represents a piperidinyl radical,
the process may also be performed according to the

15 following Scheme:



CO2H 2) deprotection 5 or, according to another
al ternative: Roc (XXXIIIa) BOP)1 0 -- (XXXXVIII)
---ONZ N 1 N(,-( ")-CONH O N - (I\/) with R 3
-CO N )-NTHP = ( XXXXI X) Boc (L) =(1) Ph = phenyl OH
m 10 THP = tetrahydropyran-4-yl, 35 In 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 prot g group Gp, 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- carbgnyl
(Boc) group. The a n thaoazol es f or m4i (II‘IB%B\Ax
prepared by known lé%_?ﬂ tIP’fSQe FIRER |
10 docoxsmt)st Bde-Ng1 31 EP and WO 99/ 15595
In general, thiourea is reactef:g&fh a halo Ry

withR', = -CO~ N
™ } NHBoc = (XXXX)

S
N-CO CO-NH
ek ol ool
@ withR, =-CO— 2NH2=(XXXXI) R,

5 Starting with the compound (XXXXI) thus
obtained, various compounds of formula (I) in which R3 =
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:

Oy

15 To prepare a compound of formula (I) in which

Ry = e) or f), the process may be performed according to
the scheme below which illustrates the case where Ry =

f2) and G represents a piperidine:



ketone of fornmula 4 according to the foll ow ng
reacti on schene: 15 SCHEME 17 4 (H) The substituents
R 1 and R 2 have the values 20 indicated above, i.e.
R 1 and R 2 represent Rl and R2, respectively, as
defined for (1) or precursor g?gups of Rl and R2; Hal
represents a hal ogen atom preferably brom ne,
chlorine or iodine. 36 The halo ketones of fornmula 4
may be prepared via proce to those skilled
in the art. For exanple, the ronD ketones may be
obt ai ned by the action of brom ne, cupric brom de or
phenyl tri nmet hyl ammoni um 5 tri brom de (PTT) on an

acet ogbe derivative of formula: O i 5 10
in whi ch & 1 b JR +2BdeBl v 8QFe Bo¢ at d

in an orgas/c sol vent s ch ethyl acet te g%fffs-
chl ori nat ol vent or a T xture thereof,

alternati an al cohol. When the acetophenoneooggqn
derivative of formula i s not connercially
avai | abHg, it may bg gi:;Zr ous ne&ﬁgq§
Frl edRi) KR gggp J“eoggu o) th belﬁrzl g@gt

L E? ichis rea

(II) with R, = CONC}\
N{ O =(OXXV)

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

performed according to the following scheme:




acetyl chloride or acetic anhydride, in the 20
presence of a Lewis acid, for instance Al 3 or

Tid 4; the action of acetyl chloride in the presence
of palladiumon the benzene substituted with R 1 and
R 2 after deprotonation of thespenzene, for exanple 37
via the action of butyllithiuny followed by addition
of zinc chloride or nmanganese iodide. This procedure

may be used to prepare anR§%§ﬁ§@?%gpne derivative of
formula 5 in which R2 = = 1 4)

perfluoroal kyl; Fries rearrangenent: starting with an
acet oxy- benzene derivative of fornmula: 0 11 CH 3-C-0
10 6 via thg a t%gpn of /a \Lewi™eHB@Ay

hydr oxya phendhd d8¢i v&TT Ve Ts obtai ngd N-CH,-Ph
formul a: 15 7 The hydroxyl function correspon to a
group R 1 that may be converted in a subsequgakvst ep

into a group -OZ such as (Cl-C8)al koxy,
trifluoronethoxy, t %¢F | uor oet hoxy, al |yl gxy,

(C3-C8)cygidaLkb ne r 20 H C3- cﬁ%loalkyloxy.
38 The conversio INEHPhRE—Tra)\0, be 0 di

(XXXXVID) (XXXXVII)
Boc
| 0
(XXXXVII) o N il OH"
(XXXI, BOP) -C COR —
(XXXXIV)

2) deprotection

Boc
| o
0 N I 1) (I, BOP
'C@COZH )
(XXXXV)

5 or, according to another alternative:

(XXXIlIa), BOP)

(XXXXVIID

Boc
| 0
o N I s
N-C ‘@CONH .<\ l
N
R
(IV) with R', =-CO NQIII-’I’HP = (XXXXIX)

Boc

Ht 0/\:>NH (I)I S
Oyl
N
Rl

=0

Ph = phenyl

10 THP = tetrahydropyran-4-yl.



either on the am nothiazole of fornmula (111) or on a
conpound of formula (1). The benzene derivatives
substituted with R1 5 and R 2 are comercially
avai l abl e or may be prepared via nethods known to
those skilled in the art. For § anple, to prepare a
conpound in which RL is a gro é -0 Z as defined
above, the process is perforned in the follow ng

: 10 SCHE OZ Z-1 b 8
hal obenzene gﬁah€%ﬁ|V%P?%@ﬁ%ﬁs%FQéggﬁﬂﬁﬁ?t{HééFhemes 14, 15

ac%g@b: és{@a%%é%vf%sg %ﬁl%}}?%ema be used

parté %@r £asehdih Wfrhrﬁz J@rpéfes&m*@akg][e oprbotecting group

(CI-C4) perfluoroal Kyl,” the process nay
perééoerr%% SEHQS i %tﬁﬁi}%§ﬁ3§fd&5‘ SEeNEs bRl AG1 or

5 acetyl, a benzyl group, a 9-fluorenylmethoxycarbonyl
(Fmoc) group or a benzyloxycarbonyl or tert-butoxy-
carbonyl (Boc) group.

The aminothiazoles of formula (III) are
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

CH_Hal

(V5]

§—
— |

N_
R
R,

RY,

(m

Iz
Z
o
%/
) +
o
I
e 0; —

1~

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, chlorine or iodine.



10 Cul, R2CO2K DMF/tol uene 10 11 Acids of formula (I1)
in which R 3 represents R3, which is an ether group
as defined for (1) by a), are 15 described especially
in Arch. Pharm, 1962, 295, 292- 304; Eur. J. Med.
Chem, 1994, 26 (9), 675-686; dg Med. Chem, 2002, 45
(16), 3406-3417; and in docunents: WO 02/53534,

WO- 01/ 00206; WO 96/ 21656; WD 00/ 39087; EP-A- 62504;

EP- A- 393 607 /0 EP1A1997, The, oyt
(11) in which' R 3 repféggﬁisqhs whi H’ls-a &?H@Jq%epared

or vaa grodefdsaad dndfun (o B Oeenaldy J}PV&le ae For
4- ((1- nmet hyl pi peridin-4- yl)nethyl benzoi c and

4- [darpiliey | pinReWrdnt katione! hdy DOYMRAUIG AL IR, afHeelaxtion
are described in Pesticide SC|ences 1995, 44 (1),

96 0B rohfine,, &@rmoeeircafldehegrprp&feaﬁtlﬂﬁ\tﬁﬁhﬂrhmn&mium

al so conpounds of forrmula: COOH (I b) 10 in which R 3

& eprredanisl dR3 (HTaYerrf ravmacea qpheupne) de (iGktGA)e alf

k-A or c) : B 15 in which the groups A and B are as
deffiorgtlfasr (1), on condition that when (Cl-C4)alk
represents a nethylene, B is other than piperidinyl;

or R 3 represents a precursor of R3, especially a

group in which the am ne and/or g

0
I R,
CH,-C

fn

10 in which R’; and R’, have the values indicated above, in

an organic solvent such as ethyl acetate, a chlorinated
solvent or a mixture thereof, or alternatively an
alcohol.

When the acetophenone derivative of formula 5

15 1is 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 Lewis acid, for instance AlCls; or

TiCl4;
- 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



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 formula (l11b) are al sp,novel and formpart of

the i nvention. 41 The acids of formula (Il) in which
represents R3 which is a group e) or f) as

def' ned %?l th(el Lcm;#féng‘é%g%lt Y 199¥%8hm, G‘%’ESE%‘Q;%%) & o

formul a resents a group el

descr'bggdh@l%ndBQuqﬁﬂEScﬂ@b%&ﬁ%GBQOm%ﬁ%aHgs% 4%%1%%4 This

Thus, a subject of the present invention is also
Conpounggo@tedh%mbg pEOetf k@) pRepakl iah wiale%plf{e%one
represents R3 chosen froma group e2), e3), f1), f2),
f3), fd4jerti%htarnd b6) fazmdeki Bednf @hich) R'9r= R 3= (Ci-
represents a group that is a precursor of R3,

Sespeci atl ypar ftoopoabkwhi ch t he am ne and/ or hydroxyl
~15 functions that may be present are protected. The
esters, FespecirabkyanhemeGl- Céx aaitiiplgamiich et ecsetoxky-
benzyl esters which are unsubstituted or substituted
on the peaaghewdeliyafdvigoRf dgosuwlasf the acids of
formula (lI1e) are also novel and formpart of 20 the
invention. In particular, the acids of formula: Gp O
NI |

CH,-C-O

e

R,

10

via the action of a Lewis acid, a hydroxyacetophenone

derivative is obtained, of formula:

O
3

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

20 (C3-Cg)cycloalkyloxy.



NC4A ~)-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 ( V) or the benzyl
esters thereof which are wunsubstituted or substituted
on the phenyl with a nethoxy group, are novel and

constitute a gpecififer dsslate R f H %OD Srﬁg%m]? Pgpormed

i nventi on. The 1nterme for

(XY ({Wlaln)lr%%l(%/ldﬂ fé L& 1 145 eidd 407,

prepari ng conmpounds of fo are a SO0 nove
Thussmpp b ectr pfmdiie @resent invention is also a
conpound of forrmula: O NH NH 15 (XXXXVI1la) in which

the am ne furmid e A fdae Wit Pred enimet Widted avith R’;
protecting group, for instance an Fnoc, benzyl, tert-
Hutaody ;drbamyl coberzyliatyyarbadylkbie EClme4) skkareyared via
20 group. 25 The 2-am not hi azoles of formula (I11) are
gem@Etdaldds Kemowm tes pesisd |9k ifrlom tihe tfhe laowd ng

docunents: EP-A-819 681, EP-A-44442 or Indian J.

Chem , sectilmr Bxamgg, ZKBE(KB%paIZBh 28gpoitrel in which R;

|nterned|ate conpounds of formula (1V),
is a group -0-Z as defined above, the process is

performed in the following manner:

10

SCHEME 18
OH O-Z
Z-1
- 1
R} + R
base
8 9
15 A halobenzene derivative may also be

substituted according to the scheme below:



I.e. the conpounds of fornmulae X, XIII, XV, XVIl, 43
XVITT, XIX, XXVI, XXVII, XXVIla, XXIX, XXXIII,
XXXI'TTa, XXXV, XXXIVa, XXXVI11, XXXX and XXXXI X are
novel and constitute a further subject of the present
i nvention. Moreover, the interggdiate 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 group -NR5, are al SWLE @subj ect of the
invention is also the conpo o]T formula: 10 R1 0
11 &GNHin which: R1 and R 2 represent, respectively,
Rl or R2 or 15 precursors of Rl and R2 as defined for
the conpounds of formula (1); nore particularly, R 1
and R 2 represeht, respectively, Rl and R2; R 3

represents a group chose Pg belng a
protecting gro ch aégt éF;M]gEb%m benzoyl

aryl sul phoP (.pherp | sulphonyl, _1olylsubphong

napht hyl sul phdayl ) -0-(Cl1-C3)al k-Q Q being'a

di met hoxynet hyl ,~"di et h@)\GrENLLICYr formyl group; X4

-0 (C2-A)al k- OX X repr3§?f£af| ng a hydrogen atom a
tetrahydropyran gr oup group SR, R

5 In the particular case in which R, represents a
{C1-Cq)perfluoroalkyl, the process may also be performed

according to the reaction scheme below:

10

SCHEME 20
1 B R2
Cul, R,CO,K
R'l - R'l
DMF/toluene
10 11

Acids of formula (II) in which R’3; represents
R3, 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., 1994, 6 (9), 675-686; 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-

62504; EP-A-393 607; EP-A-997 465.



being a nmethyl or tolyl group; - (C1-C3) alk-Q 5
-(Cl-C4)al k-Hal, Hal representing a hal ogen atom 10
-1; -COOH, -COOR with R representing a hydrogen atom
a (Cl-c4)al kyl or a benzyl which is unsubstituted or
substituted on the phenyl w thyg methoxy group;
-CONH (C1-C3) alk-Q -CO NO .-CO- NGO
representing a protecting NHG : group for nitrogen,

such as Fnmoc,rH{Llr G s %ﬂ(aﬂp%llulals ilj%'r{’whlcéi Iﬁ

benzyl oxycar bonyl or tert- butoxycarbon

\’\Qeﬁré:écérﬁ')s'i'% PhicE2iAk ahupd b) a2) - a(sclﬂe%e@l
B B0 B 50 by - CLoG) Palk AT T SR

( Cl¢134)a rad lg-ehd%a](l@ e lal ker 4- dR) 'me(t@i]ylcfﬁl)perldln 4-

al k-NR4- (C1-C3) alk-B'; e)el)-CONR4- (C2-C4) alk-A
yl)methylbenzoic and 4-((l-ethylpiperidin-4-yl)methyl-

5 benzoic acid esters are described in Pesticide Sciences,
1995, 44 (1), 96-102.

Thus, a subject of the present invention is

alsc compounds of formula:

COOH (IIv)

R
10

in which R’3 represents R; chosen from:
a group b): (Ci;~Cs)alk-A

or c): B
15 in which the groups A and B are as defined for (I), on
condition that when (C;-C4)alk represents a methylene, B
is other than piperidinyl; or R’; represents a precursor
of R3, 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.



45 f) e2) -CONR4- (Cl-C4) alk-B ; e3) -CONR4-E
fl) -COD (Cl-C2) alk-A ; f2) -COGA; NG 5in
which: S) -CONJ ; f5 -CON NG f4) -CON (CHz)r
A, B and E represent, respectively, the groups A B
and E as defined for (I) in mh& h R5 is 10 replaced
wWth G; G represents a protecting group for nitrogen
such as: Boc, Fnoc, (Cl C4) al kanoyl ,

beneyl oy cor B e s BSTEHn M S8 ey e
Lﬁ;%ﬂ&%s%b @§UWEE .lgi&dg?P ng?SbEI?? agRﬁ%fﬂﬂgd for
]ng('l?' %Qe %e‘i’lfertarleprf‘l%r\‘ﬂéll ARG $Eh BS rdndef ined in

i's 1n position -4 of the other
phemylchgrQUPepREsehssas gebiiped1abaye. dd8cFhBed in

preparations and exanples that follow illustrate the
5r epataicn@’ oo -OS/5&E 76 0Cc o wsdS 411 984.
Thus, a subject of the present invention is

also compounds of formula:

COOH (lle)
R'J
10
in which R’; represents R3 chosen from a group e2), e3),
f1), £2), £3), f4), f5) and f6) 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;-C4) 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

O yeon

(XXXXV) or (XXXXIII)



accordance with the invention. These exanples are not
limting and nerely illustrate the present invention.
5 The nunbers of the conpounds illustrated refer to
those given in the tables later. In the description,
the follow ng abbreviations ajg¢ used: RT: room
tenperature dec.: deconposition 10 DCM

di chl or onet hane DMF: di net hyl f or mam de Et 3N

trijgt hykam ge BRAeRzely 'hg,eﬁl sg%ry'opéytpr o%(e@tfl%tdwroup

an1no)phosphon|un1hexaf|uo hate 15

t errbrbul Yhroxueashenylas ;etaer,: pRlhhy 1o|§é‘g%% LY,
tert- bu#ylggfher Me: nethyl Et: ethyl %ro rbr069¥

Bubeau@yloquclp@puaqkaﬁﬁpq hexyl DI PEA:
di i sopropyl et hyl am ne 25 THP: tetrahydropyran-4-yl .

Thancoapewndshear(€, ebaralck €l i g€tk by  tHerdd® Pf of @mula
magneti ¢ resonance (1H NVR) spectra are recorded at
5200 XNHX IV DivEOhe6 bengivig etstte risVBOet@ o fpedld cis are
reference. The chenical displacenents 8 are expressed
i nupgribstpgrtied loirosuosEitutEde ogi el $henoldserivdd aar e
expressed as follows: s: singlet; bs: broad

methoxy group, are novel and constitute a specific

subject of the present invention.

The intermediate compounds of formulae
10 (XXXXVI), (XXXXVII) and (XXXXVIII) that are useful for
preparing compounds of formula (XXXXV) are also novel.
Thus, a subject of the present invention is

also a compound of formula:

e 3
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,



singlet; d: doublet; dd: doubled doublet; t: triplet;

dt: doubled triplet; g: quartet; m unresolved peak;

n: nmultiplet. For all the compounds synthesized in

the 10 Preparations and Exanples that follow, it is
checked that the NWR spectra rggorded are in

accordance with the expected structure. The conpounds
according to the invention are analyzed by LC UV/ M5

(1 ixguind chrrmabggraphuid 1 detect 'Mﬁ%&ﬁﬁ) XXXI1la,

spectrometry) coupl'ing. The nolecul ar ~ peak

t heexixatve NtixT v, MK ()T 1@, € 1888 Wik Xxﬁm%@%cﬁ@l‘j and
by Waters and a colum of 2.1 x 50 mmare used, W th

3. B tHaliteC |2 F£urdthdrO @b fiPyAatuHe, pMddh i flvation.
rate of 0.4 m/mnute. 20 The eluent is nade up as

fol l ows: sol wentecder). G ot ineaticacetd enmgirdi THA)

in water solvent B: 0.005% TFA in acetonitrile.

& edirentTEH g )i imutves)dB 06 H¥hpt R '5580mprises260 pTeeected
W detection is performed at 210 8 nm and the nass
detaggitneo rf uns tge,orimgd & taroudl ed\Grorire pliagre ot isrgroup

(el ectrospray ionization or ESI) in positive 5 node.

Pr ep@sat P8R 8 SPhBOVAter nedi ates of fornul a

A subject of the invention is also the
compounds of formula:

10

0
|(|: NH ~<Sm\~
\N . (Iv)
R, Ry 1
R
in which:
- R’; and R’; represent, respectively, R; or R; or
15 precursors of R; and R; as defined for the compounds
of formula (I); more particularly, R’; and R’;
represent, respectively, R; and Rp;
- R’3 represents a group chosen from:
® -0OPg, Pg being a protecting group such as tert-
20 butyl, benzoyl or arylsulphonyl (phenylsulphonyl,

tolylsulphonyl or naphthylsulphonyl);
& -0-(Ci-C3)alk-Q, Q being a dimethoxymethyl,

diethoxymethyl or formyl group;



Preparation 1.1
4- ( 2- Met hoxy- 5- propoxyphenyl )-1, 3-thi azol -2 10 am ne.
A) 1-(2-Hydroxy-5-propoxyphenyl)ethanone 10 g of
2, 5-di hydr oxyacet ophenone suspended in 100 m of
acetone are placed in a 500 m , pound-bottomed flask
and 9. 14 g of anhydrous K2CO3 are added, followed 15
by addition of 12.4 g of propyl iodide. The reaction
medi um igS gL | pxed t.qr, _3@ heur f .CcOOLi 0
tenperature§ %ﬁ%qﬁégggnggé ?if%gféggﬁﬁﬁg gﬁ @gpﬁgg%g)@tom,
and then go r i L,-obt ai ' ' /
taken up iﬁ @%fgig?&???¥g?§%? gﬁgﬁgdbaﬁghagg?gr?éﬁﬁth R
2M HC1 sol péing 20mapdyihen wbiphisgiyngted Nad
solution. The organic phase is evaporated to give a
bl ack paste(c,;Hm)paxte;i s taken wup in chloroform and
filtered. The mediumis concentrated to give 11.4 ¢
of a bl ack-$06{1Q.) aThki-$ladel HAl irepraksentipg r akdolgehe atom;
et hanol . The solution is placed 49 in a freezer for 10
m nutes® a-§olid precipitates out, and is collected
by filtration. The filtrate is concentrated, taken up
i n et hafol 7C@eBI edCPPRaviFReBererapdenhendf #| hgdedgen atom,
again. This operation iis repeated four 5 nore tines to
give 8.35 &En%éaé%gécpéd 3c HRPGYHd Wibd cht Hé fugembstt ifuted
powder. B) 1-(2-Methoxy-5-propoxyphenyl)ethanone . 49.8
g of K203 hr uBaEéHuF%daogoFﬁ?iéﬁe8¥¥3%lbg Bf MERROXY
bove solid in 350 mM of DWF, followed by 10 addition
]igf 22. 4 n185?u%éthyl i odi de. The reaction nediumis
heat ed fgor _ OUurS_Aat Ch.After cooling to room
tenperafhreé8¥ ev%% F&ﬁ??sc¥iltered through Celite,
[

-CO— N 0O;

o .cO— N Gp representing a protecting
C iNHGp:
’

group for nitrogen, such as Fmoc, (C;-C4)alkanoyl,

15 benzyl, benzyloxycarbonyl or tert-butoxycarbonyl;
.-CO— N
e
|
Gp
e a) al) -0-(Cyo-Cy)alk-A’;

a2) -0-(Ci;-C4)alk-B’;
a3) -0-E’;
20 e Db) -(C1-C4)alk-A’;
¢ C) -B’;
e d) dl) -(Ci-Cs)alk~-NRy-(C,-C3)alk-A’;
d2) -(C1-C4)alk-NR4-(C;-C3)alk-B’;

e ¢) el) —CONRy-(Cy-Cs)alk-A’;



diluted with ether and washed with 2M HC1l sol ution

The aqueous phase is extracted twice with ether. The
15 conbi ned organi ¢ phases are washed with dilute

sodi um hydroxi de solution and then washed twice with
water and wth saturated NaCl zgol ution. The organic
phase is dried over MgSO4 and then evaporated to give
35.55 g of a brown oil. The oil is distilled under
reduced pressure 2Q _te_gi .8 g of the
expect ed con‘pound%ltzn) t he or<§1lo 4)ganls%i 0
2-Bron0-|-(2-nethqxﬁ-S{ﬁﬁggoﬁyphenyl)ethanone 4.8 n
of brom ne are added dropw se to a solution of 16.4 ¢
of the oiI.oQﬁainqggin{khq%p@gcegjggkzﬁrgtep in 100 n
of methanol. The nmediumis stirred for 30 mnutes at
roomtenperature &y tlwn-evaporated. The oil

obtained is taken up in dielhl oronet hane, washed three
50 times with water and en Ped over MgSH and t hen
evaporated to giv 48§ of brown oil. D)

4- (2- Met hoxy- 5- pr opoxyphe -1,3+thiazol-2- amne 5

24.5 g of thiourea are ad
t he brono ketone prepar [
200 m of ethanol..JT di
30 mi nutes. The né%?gﬁ?i
refrigerator for 12 hours,
solid thus 10 collected igs/r § wiwth a small anount
of cold ethanol o) -CReN vvi A'; 25 g of
derobronide are recovered. ¢/ solid is suspended in
a water/dichloro nmethane m xture and the base is
restored by addi ng sodi um hydroxide. The aqueous
phase is extracted tw ce

in which:

to_a solution of 42 g of
'QReceding step in

refluxed for 1 hour
laced in a

- 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, (C;-C4)alkanoyl, benzyloxycarbonyl or
benzyl.

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

- 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);

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

is as defined above.



15 with dichl oronet hane. The conbi ned organi c phases
are dried over MJSO4 and t hen evaporated. The oi
obtained is chromatographed on silica gel to give 12
g of the -expected product in the formof powder. mp.
= 76C Preparation 1.2 20 6
4-(5-Buty|-2-nethoxypheny|)-1,%-thiazol-2- am ne A)

4- Butyl phenyl acetate A solution of 10 g of

4-n- butyl pherg|,, fpl]r%gglratqforécé%rﬂa%g%agnémesﬁtk@gi N w

is stirred at re n 251 i chl or onet hane.

Af 118N u thAWeS + HeN @ R idiich ¢R0lRA-t0 1 @YMpounds in
tenperature, diluted with dichloro- methane, washed

W degiehcenashed tid 1 niMridGbrsoITHd en e :ihpyeshed e not
with saturated CuSO4 sol ution, washed with water and
drilachiaverg MpSOMe rafitveri 1avapaaald dhe B chtofirdhgition.
expect ed conmpound are recovered in the formof an oil
B) The( MuBlteyds 2-thyudreoxyoptpenyldsetiidnone a8 el 22 fgrofto those
Ai C13 are added portionw se to 5 g of the preceding
oi lgiiviena ir0Ghel traddreds- Battteorved rf [tdsk deBuer iptEdirumtite
heated at 130C for one hour. After cooling to room
t erfpdrl@Midng, aPLIEIVUETSHPISE dnce Ussdd wat er aci difi ed
with 35% HC1l i s poured onto the crude reaction
product. 10 Tfe mPUMST®ENEEEE in an ul trasoni cation
bath. EtOAc js added to ohtain, after 15 m nutes,
di ssol ution 8% He ISREHRPRL PBPL aqueous phase i s
lOextracted 3 &J S mﬁ%ﬂo EtCﬁgland t he organi c phases

are washed wth” q%ﬁ aﬁ&mqﬁuﬁ?%Mth sat ur at ed Nad

sol ution. Aft A MO and evaporati on,
f dﬁﬂggggéﬁ&géghlned.

4.5 g of a yellow oi
EtsN: triethylamine

BOP: benzotriazol-l-yl-oxytris(dimethyl-
amino)phosphonium hexafluorophosphate
15 Boc: tert-butyloxycarbonyl
ether: ethyl ether

MTBE: methyl tert-butyl ether

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

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

The compounds are characterized by:



C) 1-(5-Butyl -2-net hoxyphenyl)ethanone 1.44 g of
K2COB and then 0.648 ml of nethyl iodide are added to
a solution of 1 g of the preceding 20 oil in 10 m of
DMF. The nediumis heated at 60C overnight. After
cooling to roomtenperature, t medium is filtered
through Celite(r), diluted with ether and washed with
2M HCl1 solution. The aqueous phase is extracted tw ce

with ether. % qugﬁg ed. Qf C Rhases 25 (taﬁeN}O@ SE@&““‘

with dilute so r0XI ution an

twiGe wetdh%toerata%wm %_EH Lﬂb@o‘igj&'\'aglﬁ:,é goltme'sgﬁso-de

The organi ¢ phase is dried over hen

evaRenated dar et el a%mg<ﬁﬁeﬁié¥TmM1%?ﬂacéHE%ﬂ§|8'é%e
purified by chromatography to give 0.66 g of th

expegiret semeuphrtfd per million (ppm). The signals
4- (5-Butyl - 2-met hoxyphenyl ) -1, 3-thiazol -2- 5 am ne

9. thsdrvefd Eremawres sadied tfold @ :utd:osiafgldt 63 broad
of the product fromthe preceding step in 10 m  of
nmetsHangdlet ' Ths mditdratis dst:i e fegr diubtieiut s adiplet:

t hen evaporated and taken up in dichloromethane. The

10 Brigaaub Isithde Jipd afeis f8d B anteds vt MRSl vatl nasey mt:
dried over MgSH. 0.79 g of the expected product is

re Sf-ter evaporation. This compound is

dissolved in 5 nm_.of ethanol in the presence. of O 46
g of thioured°%afdk ﬁ@wwqrgdsraw&@ﬂ%ﬁd AThduts

17 odh R St &rt Fremoy i ot od 18 (4 TRAT
ther% %IE? @%Ct% g%%%&q%t%gkfés Sasé{bgicr:hoavvﬂeér&eflth 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% trifluoroacetic acid (TFA) in
water

- solvent B: 0.005% TFA in acetonitrile.

o
o

Gradient Time (minutes)

0 0

10 90




The solid is suspended in a water/dichloro- 20 nmethane
m xture and the base is restored by addition of
sodi um hydr oxi de. The aqueous phase is extracted tw ce
wi th di chl oronet hane. The conbi ned organi c phases are
dried over MJSO4 and then evappgated to give 0.34 g of
a yellowoil, which crystallizes slowy. The nother

t r

25 | i quors are evaporated—and—then—stired+n—a
wat er / di chl or omet hane m xture %nd the bgse is re%bored'
by addition of sodi urphy drUA.uc The—agtHeots—phase—+Ss

53 5 extracted tw ce Mﬁth d|g%lgronethare The

conbi ned or gani C phcbca are—drtedover—MSo4 ard—tten
evaporated. The oil obtalnedzbs chronatographed on

silica gel to give 018 g oftheexpected—conpountd:;
mp. = 48C. Preparation 1.3
4- (5- Cycl ohexyl - 2- met hoxyphenyl ) -1, 3-t hi azol -
2- am no- I-cyqih@wldedcermtﬂwme@@%m@d 68419 of 8 nm
K2CO3 are added to a solution of 5 g
4- Gﬂﬁi@hﬁ%ﬁb@hﬁ@ﬁtddtﬂﬂhIﬂs(ﬁéﬂ@WideﬂdﬂnMﬂjdhédﬂlonic
addition of 3.53 m of nethyl iodide. The nmediumis
hedtoed. zatt iI80C (@leatingspraif tiem icedliiory dm BSd0min positive
tenperature, the nediumis filtered through Celite(r)
fandodehen diluted with ether and hydrol yzed with
wat er. The aqueous phase is acidified and then
extracted wi th¥eparatgonn off tdre dirn@rmeriatasmpifdprmula
organlg phases are washed wth dilute sodium

dedililde sol ution and then washed twice with water
and with sat&;ated NaCl %ﬁlutlon The organi c phase
is dried ove F t'ten evaporated to give 4.31

g of the exp%Ct%d[\fe%mW% pr}o%tz)%;Jp% ”r?yclf —e!l_ 3-thiazol-2-

10 amine.

A) 1- (2-Hydroxy-5-propoxyphenyl)ethanone
10 g of 2,5-dihydroxyacetophenone suspended in
100 ml of acetone are placed in a 500 ml round-bottomed
flask and 9.14 g of anhydrous K;CO; are added, followed
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 oil 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



20 solid. mp. = 67C. B)

1- (5- Cycl ohexyl - 2- net hoxyphenyl ) et hanone A suspensi on
of 5.6 g of AIC13 in 40 ml of dichloronethane is
cooled to -10C. 3 m of AcC and 4 g of the conpound
fromthe preceding step are adged. The 25 nediumis
stirred for one hour at -10C and then poured into a
beaker containing ice mxed with 35% HCL. After

Senar at ifgR of. 1 *f%rpg?)?g@n%e%%t ) iagﬁ’icf e Lamingd Shue,

organi ¢ phases are over MySO4 "and “t hen

evaper aled 1@ Gt i T4 19 Qfr {ihe BRedtiad freduct . O
4- (5- Cycl ohexyl - 2- met'hoxyphenyl ) -1, 3-t hi azol - 2-am ne

5 boh@ et raft r,omanerang added vy s&dled irse Widiter
of 4.5 g of the product fromthe preceding step in 25

m a0fd neldmafadlltekkel Rt iThis idgeaditfiam 3¢ depud®esi four
at roomtenperature and then beconmes very viscous. A

5 unichrer tinads afo rEtieaal3Sare cfddds efxpldanwed ckndound in
addition of 3.23 g of thiourea. The nediumis

r eftlhex geb rfiroro 2 sh@awslerAf t er cooling to room

tenperature, a solid precipitates out. The solid is
coBlect ed and - (t2rde thioxse WP ox ke ny lareddanagte col d
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phade T SRR Hhide A L B o e e
OIS 4 AMRES 218 e oy, MARCL AN Lhen
BRI U B R R SRR AL ot <o
room temperature, the medium is filtered through Celite®,
diluted with ether and washed with 2M HCl solution. The
aqueous 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 MgSO; 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 o0il 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



2-ylam ne A) 1-Methoxy-4-pentafl uoroethyl benzene 8.3
g of potassium pentafl uoropropionate and 25 9.8 g of
Cul are introduced into a 500 m three-necked flask
equi pped with Dean-Stark apparatus and a condenser,
under an inert atnmosphere. 90 gl of DMF and 55 110 ni
of toluene are added. The nmediumis heated to 140C
under nitrogen and 80 m of toluene are distilled

of fy ; Jhe ec‘rtﬁ?cﬁl et ecﬁert. %rv@qéé far;;x):i then

deoxygena by spargi ng w h ni ro en

0O S 18 AT 6 thENe asided], o I ting at
155C for 20 hours. After coo #nﬁw§%mg% Q? e mediumis
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The medium is then filter t hrough Celite r

or gairge phase is washed 3 tines with water, drled

over MgSO4 and then 10 evaporated to give 4.3 g of a
Prown oil. B)24.5 g of thiourea are added to a solution of
1- (2- Met hoxy- 5- pent af | uor oet hyl phenyl ) et hanone 7.4 ni

of BUld af h&Nviomhekahenarerepliest] At thdGetodng step
solution of 3.5 g of 1-nethoxy-4-penta-

f I ot B hyrbenz erfehare 50 e ghecinby drpuse THRsedhgor 1 hour
nedlun115 Is stirred for 30 mnutes at -70C and then
for3UBing TR esT 2 RIS 5 nhept plagjedolwtd opebrigerator
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hours at RT. The nmediumis poured onto
solpdtithe mixture and the base is restored by adding

sodium hydroxide. The aqueous phase is extracted twice
15 with dichloromethane. The combined organic phases are
dried over MgSO; 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
20 4- (5~Butyl-2-methoxyphenyl)-1,3-thiazol-2-
amine
A) 4-Butylphenyl acetate
A solution of 10 g of 4~n-butylphenol, 10 ml
of Ac;0 and 8 ml of pyridine is stirred at reflux in
25 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,




and then extracted with ether. The organic phase is 25
washed with 5% NaHCO3 in water, with water and then
with saturated NaCl solution. After drying over MgSO4
and evaporation, the crude product is purifed by
flash 56 chromatography on siliga to give 2.25 g of a
white solid. mp. 47C. O

4- (2- Met hoxy- 5- pentafluoroethylphenyl)thiazol- 5

2- Wa%'ﬂ'e'?ieWQ.t g‘ Qlfraqre%m esdj' §8ﬂ.\¥gg§ wgsgie{jgtvith water

met hanol is ad oaso uti‘on o
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The orgam c phase is washed 3 tines with water and
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product are recovered after evaporation. This

sconpound is di.eolgved iALCLE akeobddeat BameliohkikBeto 5 g of
presence of 1.25 g of thiourea and the 15 nediumis

r efdhiex ed sfoed i21gheuirls .1nA as dI00d mir ewiypid-aetss onehut ifilgask . The
cooling to RT. The solid thus collected is rinsed

wi fieddpiy |isetisatedTive dAG°E ifors ensehdad . Rfder cooling to
wat er / di chl or onet hane m xture and the base is restored
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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 solution. After drying over
15 MgSO4 and evaporation, 4.5 g of a yellow o0il 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 solution. The aqueous 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 MgSO; and then
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he conpounds of formula (I11) described in the table

bel ow are prepared. TABLE 1 5 Preparation
R1R2Sal t Characteri zati on No. 1.1-OVe-OPr-m p.=76C

R R R R

10

15

20

25

. 2- OMe- nBu- m p. =48C 1. 2a- OVe- nBuHBr m p. =186C
.3-0OMe-0-m p. =113C 1. 4- OVe- -gp p. =85C - nPr
.5-CEt-Et-mp.=83C 1. 6-OVe-Et-m p. =100C

. 7-CEt-0-m p. =110C 1. 8- OVe--m p. =110C
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expected compound.
D) 4-(5-Butyl-2-methoxyphenyl)-1,3~-thiazol-2-
amine

0.19 ml of bromine is added to a solution of
0.66 g of the product from the preceding step in 10 ml
of methanol. The medium is stirred for 10 minutes and
then evaporated and taken up in dichloromethane. The
organic phase 1s washed 3 times with water and then
dried over MgSOs. 0.79 g of the expected product is
recovered after evaporation. This compound is dissolved
in 5 ml of ethanol in the presence of 0.46 g of thiourea
and the medium is refluxed for 2 hours 30 minutes. A
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-
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 MgSO; and then evaporated to give 0.34 g of a
yellow oil, which crystallizes slowly. The mother
liquors are evaporated and then stirred in a
water/dichloromethane mixture and the base is restored

by addition of sodium hydroxide. The aqueous phase is



CH2- CH3 1. 15- OVePhenyl - m p. =116C 1. 16- C1CF3-m p. =110C
1.17- Ot Me-m p. =124C 1. 18- SO2Et - nBu- m p. =121C

1.19- Ove- CH(nPr) 2HCIM+#=305.4 t = 7.61

1. 20- OnPr-nBu-m p. =63C 1. 21- OWVe- nHex-m p. =43C

1. 22- OveAdamant yl - m p. =81- 82C d4 23- OEt - nHex- m p. =75C
1. 24- OVeCF3CF2- m p. =125C 1. 25- Oet CF3CF2- MH+=338 T =
7.88 1.26-CEt-nPr-mp.=87C 1.27-CEtcyclo- -mp.=128C

pe | _Preparat:iaon. 2 - .
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5 -Benzyl - N( r - 4
y|?%F%€??a?ﬁ?f§§n%%§ ?%%%&Sﬁ%gfgwgé%? and then evaporated.

4- RN Qril1- BenzvinRipalsd A mtdlaated dh 50 iMa Qfel to
1, 2-di chl oroet hane under dry nitrogen and 10 g of

t etyiatey dr.aBy aR-f4-toRe dxpe2d g @mpbutddi ehlar e U °C.
et hane are added; after stirring for 10 mi nutes, 29.6
g 59 of NaBHP@QApEIaarienadded and the mi xture is then
stirred for one day. 10% Na2CO3 sol uti on and Et OAc
are added to4-(5-Cyclohexyl-2-methoxyphenyl)-1,3-thiazol-

2-amino-l-cyclohexyl-4-methoxybenzene

A) 7.84 g of K;CO3 are added to a solution of 5 g

of 4-cyclohexylphenol in 60 ml of DMF, followed by
10 addition of 3.53 ml of methyl iodide. The medium 1is
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



the reaction nedium and the phases are then separated
by settling. The organic phase is washed with 10%
Na2C03 5 solution and then with saturated NaC
solution, and then dried over MJSO4 and evapor at ed
under vacuum 23.4 g of the expected conpound are
obtai ned. mp. = 60C. B)

1- Benzyl - N-Boc, - N- (t et rahydr o- 2H pyr an- 4-

ylk&b@%&%dh%ﬁ%b@”%@% i%%‘%%eQ'Q&ﬁkﬂeaﬁanpﬁgﬂdggaﬁfrated

obt ai'ned | e preceding step are placed in1

of tBl QA&e UNG4 YOI itPR IR LHRMIN an icebath
and 1%&45 g of %?BOC)ZO in 30 m g?IEtCﬁc are added.

Thicg mi xt ur e 4i-5 5-gRi1et ealy 15QCrfcah ok i yand 1t et hiazol -
stirred for 2 days at 15 roomtenperature. The

r eectamdmenedi umi s washed wwth water (3 tines), dried
over MgSO4 and then evaporated. The oil obtained

Srystal lizes,l.dfd nlhefsdrocthing are taddede dirdfoppmse to a
pentane, filtered off and dried at 60C over P205.

159 lgtdfort lod dxpect of ddvepurediuarte fotomaithed prex@dnng step
= 104C._ O _ . .
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a solid precipitates out. The solid is collected and
then rinsed with a small amount of cold methanol. The
solid is suspended in a water/dichloromethane mixture
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 MgSO, 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-Pentafluoroethyl-2-methoxyphenyl)thiazol-
2-ylamine
A) 1-Methoxy-4-pentafluoroethylbenzene
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



Preparation of the internediates of fornula
Preparation 3.1 4-(2,2-D ethoxyethoxy)benzoic acid

(I 1) : R =4 -OCH2CH (CEt) 2 A Mt hyl

4- (2, 2-di et hoxyet hoxy) benzoate 10 A m xture contai ni ng
10 g of nethyl 4-hydroxy- benzgate and 22.71 g of
K2CO3 in 100 mM of THE is heated at 100C for 5 mn
and cooled to roomtenperature, 15.54 g of

2- romn 1 ok diatRevsy ethang e addechandint Ne éu@a%‘éf &5

is stirred for 2 hours at roomtenperature an

t han offer oW % rdlgeHOQEd 300 ni1S A tORE Hed &t Wikttid 1ed

roomtenperature. The inorganic material is filtered

of bffandhieheediiurse¢ Which RMolethe o IRT i then
evaporated and then taken up in DCM washed with

watdero xyg etniares]) ban d patriog m owiwtiit hs ati twratgech .N&Clg of
solution, dried over MgSO4 and 20 evaporated. 16.68 g
Sof itclde aeisedtee @ reorpheun ¢ ddgdeatferl 1oweah byhdieating at 155°C
theoreti cal nass) are obtained. B) . _ .
4- EPr220 SowadyeERy) KOPdding asi RTS. (deg mefditdye igstddrluted
obtained in the preceding step are placed in 50 m of
meth&fol2ORi M PE @ viEHt s3X ety Ingbh egn dn isttivmeed Ther medium
hoyrs. After evaporation of the sglvent, the residue |
isasaw&%nuﬁ%ew%tdert QIT SAREE® | $heheRIARAEIPRBSEHES
= 3;_ this.mxture i.s.filtered nd£15 ri d with
wat BFTES Gbitalte a b M Edve SR RS ME Ko OHabRer
1ovaeyum, Lhe fildtr IS rgcted tw ce.with DCM and
t hen gs}olre over %%4 ;.e%og in Xora of the
expgct ed compaund valie ARi-al PRt SRNSRAAIIRA phefiyl ) et hanone
7.4 ml of BulLi at 2.5M in hexane are added, at
-70°C, to a solution of 3.5 g of l-methoxy-4-penta-
fluoroethylbenzene in 50 ml of anhydrous THF. The medium
15 1is 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 onto 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 solution. After drying over MgSO; and

evaporation, the crude product is purifed by flash




4- ((4- (N-Boc)tetrahydro-2H pyran- 4-

yl ) am no) pi peri di n-1-yl ) car bonyl ) benzoi ¢ aci d,
triethylamne salt. (I1), NEt3 : (XXXXV) = R 3 =
4-CON, 10 A) Methyl 4-((4-N-Bocani no)pi peridin-|-

yl carbonyl) benzoate A m xtureggontaining 5.39 g of
the nononet hyl 15 ester of terephthalic acid, 40 ni

of CH3CN, 6 ml of Et3N, 14.8 g of BOP and 5 g of

4- (N BeeAH AN P& dine d=s & Idihed B2 0P 2 white
tenperature for 4 days. The reaction nediumis

di lggiediwmth Et OAc and then washed 4 times wth 10%
Na2CCO8 solution and then 4 tinmes with water. The 20
resullg.i rg slqution is dried over MgSO4 and then
concentrated to dryness and then taken up in an

Et 20/ cycl ohexan@ -MMetthure; - SHpe rrtesiil ud ruge t3ol IHeoty li )hiazol -
filtered and then dried to give 6.66 g of the expected
fcorﬁmljhmhirm p. = 128-130C. 25 B) Methyl

4-((4-am nopléjperl din-1- yl) car bonyl) benzoat e

hydr ochl or i d&-62 M7 6 Ry i nehelicsmaiotattl iy dmtheot

preceding . step are placed in 120 mM_of a 4M sol ution

of M&eEnanel dhsoﬁm,ﬁd g I# s%qlr%lrfgﬂ &F rodm (Rrffertdiquriroduct

for hour is add and the stirring
LA frap 25?% g e nd Gind et yashanol.
f|| ered mash d t d th dri 0 give

ofhet A Ek qu%; etf‘3€6 af?g heé? efapcrated

ldVEtamd t%){e(n L&; %trf %ly&{l%gclﬁheoc}ﬁaq{é .4 The organic phase is

washed 3 times with water and then dried over MgSO;,.
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 aqueous phase is

20 extracted twice with dichloromethane. The combined

organic phases are dried over MgSO, and then evaporated
to give 1.63 g of a yellow solid.

m.p. = 125°C



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

m xture containing 15 g of the conpound from the
preceding step in 50 mM of DW, 5 g of tetrahydro-

4H pyran-4-one and 4 ml of Et3N is stirred overnight.
1.36 nl of AcOH, 12.7 g of NaBEOAc)3 and 50 m of DWVF
are added and stirring is continued for 3 hours. The
15 reaction nediun1is concentrated to dryness and then

taken up in \'}ﬁf@gﬂ% &fhg[loc{? Ng2d (ﬁgg (L)gr

The phases are separa y settling an gani c
phase demddisthaasihed mhdin vater) (é’egdmd ﬁ{ltersﬂe R e
MySO4 and  concentrated to dryness .5 g of

expratsd w{y are obtai ned |ntheformof a
solid. mp. 129C. D) Met hyl

4- ((4- ((N-Boc)tetrahydro- 2H1RBIEN-14-

yl am no) pi peri di n-1-yl)carbonyl) benzoate A m xture
fontaining 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 $#eeO and 1.65 m of Et3N

After cooling the rgq& g pdium it is washed wth
a buffer solution 2

3 tiges) Rnd then with 63
water (3 times). The orgdﬂrt' s 5 dried over MgSO4
and then concentrated to dryneSu gi ve 4(183 g of the
expect ed conmpound. E)

4- ((4- (N-Boc) t et r ahydr o- Zkkpyrén 45
yl ) ani no) pi peri di n-1-yl ) carbonyl ) benzoi ¢ acid, Et3N

fé%hdures,

sgtt A—gof the conMpo md—fromtheprecgding——step—are
stligdesh £ AB| hoyy;s ip 100gp of (583 NeQHGWA racterization
mat hanol . The MeOH is renoved by evapordtion, the
crijude Ny .oduct|is takeh up in water and [t he aqueous
phase is 10 washed Wi th DCM and then acijdi fTed Wtn
HEL tomH = 3.| -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 *<:> - m.p.=113°C
1.4 -OMe -nPr - m.p.=85°C
1.5 -0OEt -Et - m.p.=83°C
1.6 -OMe -Et - m.p.=100°C
1.7 -OEt ‘<:> - m.p.=110°C
1.8 -OMe —{(:] - m.p.=110°C
1.9 -0OEt -nBu - m.p.=65°C
1.10 -OMe CF3 - m.p.=144°C
1.11 -OMe ~-iPr - m.p.=109°C
1.12 -OMe -Me - p.=121°C
_CH,
1.13 o7 -nBu - m.p.=59°C




The resulting phase is filtered and washed with ether,
and the solid obtained is then taken up in
DCM wat er / Et 3N. The aqueous phase is extracted with

DCM and then dried over
dryness to 15 give 700 ng of t
solid forn1

an Aant

VH+

433.

ad-

§§

MySO4 and concentrated to
expected compound in
71. The correspondlng

Mo = 422 Q-

t

fn
6.7
4-
pi
(
yl
1_
aq
(:
di
N4
14
of
tq
h

CT- Gblu IO 'J

ar at
(4 ( §@3 (N

ernar
Cparl

BOC% Py

w3V o

100C.
g |J

‘/CH“CHV
20cH
1ol Mii)ci;

LA L

yl)

O 9, C

m.p.=91-93°C

peridine-1-c
DN N1 N sboc

CAr bonyT)
D5 _AMet €

€nzoi C am
It - baéy1 (11

()
(benzy

R3— _ H a
| pi per.ipdi=n14°c

Ypyrrolidin-
benzyl 14-pip

B-yT)car
br i done

amate b4
n 6G-Et3 of

166 g 0

di ehl g

f
roet hame =ane °c

ded to a sol
-teri-but oxy

ut1 on of
carbany|

2.6 g of (4
am nojieyrro

R) -
i di-ne

in Smrp.efl24°C

chl or oet hane
\BH( OAc]8 are

After
addebt

20 m nutes &
Whi | enReepi I

it RT,
g the

7.31 g of 5
nedi ompat=181°C

rnper at ure be
di ¢hl8r oet
a solid. T

drolyzed by

ow 20C
han@Meo
he nediu
ddition

fol |l oned by

Mis stirred
of aqueous

di$3bInkx tzhe

addi t
medi U
I at R
10% Na

ion of 20 ni

m whHdh 3 &
for 24 hours,
2003 $oFutli-6d

ar
th
W

).

NacCl

d 10 dil uted

with et

hyl acetate.

After

separ ati on of
se | SMyRshed C

e _phadBs by

th aqueous
ng%rinn

10% Na2G
anMenhe

SERR P np

t HeBer gar

(03 sol ution,
drirdi®Xoved

)i ¢ ~ph
t hen
MySOA

Wi t h saturatgd
and M-p.=43

ey

10

apor?ﬁgg. Th

11

-OMe

Adamantyl

m.p.=81-82°C

1.23

-OEt

-nHex

m.p.=75°C

1.24

-OMe

CF3CF)

m.p.=125°C

1.25

-OEt

CEF3CF,

MH*=338

T 7.88

1.26

-0OEt

-nPr

m.p.=87°C

1.27

-OEt

cyclo-

pentyl

m.p.=128°C

Preparation 2.1

- (Boc) ,N-

4-amine

A)

1-Benzyl-N-

(tetrahydro-2H-pyran-4-yl)piperidin-

(tetrahydro-2H-pyran-4-

yl)piperidin-4-amine (XXXXVI)

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



crude product is triturated fromether, filtered,
rinsed 15 with ether and then dried to give 7.38 g of
a white solid. mp. = 118C B) (tert-Butyl
1-piperidin-4-ylpyrrolidin-3- yl) carbamate 20 A
solution of 7.37 g of the conpgynd described above in
50 m of nethanol is hydrogenated at atnospheric
pressure and at RT in the presence of 1 g of 10% Pd/C

for %%ﬂ?ﬂ g thgrggghgghiﬁnﬁikkgrﬁngHEgu%anopenAFtlrred

CE|Ite I's rinsed wth met

25 RMARRIARA Afds tﬁ&%cb%'ééﬁﬁ@loé Znd BfoRd oid é{@ch&ﬁ‘ to

solidifies after trituration are obtained, and Is used

Wi tehQutr fattiRer mlfivid Gald ahd @hddee fald amdg s%tpeaq«ated by
65 C) Methyl 4-(4-((R-3-(N-Boc)pyrrolidin-I-

pi peititdiifd .- R @BYienzaise 3.8 whsted eJletnhtlfmA ING1,CO3
aci d nononethyl ester are added to a solution of 4.75

g Gfolthd ceonpeLnten olftdi red urmtddie Nyacedilng isfrgp and then
35 m of acetonitrile, followed by addition of 9.4 ¢

of dBARdArY erthdySR42agdokvappirethyl antdee. vaheumedRdmii g of
stirred at RT for 24 hours and then concentrated. The

cr (i pregeded sampeamd@rien obddiyledac at-at-e = Vs ed

“twce with water and then twice 10 with aqueous 10%

Naf@CB solutl%ngeQ%%}TNuﬁ?QM1NT (atiradysy oNdpyran-4-

sol utiaon. After d t he organi c phase over MgSO4
By A W%? of crude product are recovered

wgnd et gken M e eisil el sl e one
pr %q:%cctecﬁ eg ]ssc %0| Ireectp“adeaced in 100 ml of EtOAc, the
solution is then coocled in an icebath and 12.46 g of
(Boc)20 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 MgSO; 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 obtained,
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



D 4-(4-((R)-3-(N-Boc)pyrrolidin-I|-yl)piperidine-
1-carbonyl)benzoic acid 1.17 g of sodi um hydroxi de are
added to a solution of 5.05 g of the ester obtained
in the 20 preceding step in 20 m of nethanol. The
mediumis stirred at RT for 12jhours and then
evaporated and taken wup in water. The aqueous phase
is washed with ether and then acidified to pH =5 and
ext | i t4 tad e ' se
s e e Yhen 5L Bt R e Ped
aqueNSoES v Screvapes ol erk 20, thed b d sk dY m.p. =
azeotropic distillation with ethanol. The residue is
takexeup. in ethanol and filtered through 66 Celite(r),
and the filtrate is evaporated. The two crude

products are Rmsry e do @f ehS. H5: grivddides expectethula
acid. MH+ =418 at t = 4.7 mnutes 5 Preparafion of
$he(internediates of formula (1V) Preparation 4.1.1.
(XXXVflIt) : R=2-Ove; RR =5-nBu; R3 =4 -CON O 10
N- ( 4- (5- But y|Bxepastdiokgiphenyl ) - 1, 3-t hi azol - 2-
yl)-4-((4-oxopiperidin-1-yl)carbonyl)benzam de. A
suspensi on co‘ﬁ‘t TR L I8B Ye Fiot hdberan Fotat ol e
from Preparatjon 1.2, 4- oxo- 15

1 f 4-
piperidin-1-y15%b%8$ﬁyf)%éﬁ?@?@gggﬁa)and 0.6 n of

Et in 8 mM of acetpnjtrile is stirred at RT for 3
day¥ and 1. & i1 %Dz%r%—mx%%h%ga%ﬁ%%e
1gormed 1o TIALenad, of Te b 108D, VP NE LM ALy B MnPlroxy-

benzoate and 22.71 g of KyCO3 in 100 ml of THF is heated

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 MgSO,; 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
solvent, the residue is taken up in water and 1.2M HCl

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



then wwith 1 m of ether, to give 0.85 g of the
expected 20 conpound. mp. = 184C Conpound (XXXVII1)
may al so be prepared according to the follow ng

nmet hod. 4.7 g of 4-piperidone hydrochloride 25
monohydrate are added to a sol ggion of 10.4 g of the
acid prepared via the nethod described in 4.2.1 in 50
m  of acetonitrile, followed by addition of 15.7 g of

BO%lﬂ@%&“Wf%% ﬁ%%é%'ﬂo(gbégFﬁyﬁ f%éﬁ##%%égyj$ﬁ¥%h is

tenperature is alwmdtoraur

stiddidyy Jrife 24 QUIS. Ble A 1dh0d elasctémmcmwﬁce with
filtered, the solidis rinsed with acetonitrile and

t hepdii | drichttmndrs dhias DEONQRJHT At 6d 28nd tiakentdp IoF the
di chl oronet hane. The organic phase is washed with 10%
Na2GEEs c tde rcamddurd e HEt aitkd hen with sat urat ed

NaCl solution. After drying the organic phase over
MySH, 11. 33 Rredandteiexpect ed product are recovered.
10 By working in a simlar manner, the conpounds
descrl bed i n 4hel QHM@MIWWB&W%M&HHBLE 20
11 0O -C 15 PreparatloanRZCharacterlzatlon

4. 1 1Wé@fmrﬁlg>erlchmré 2 1) 2 oy )RR 0 ke 180Bic

triethylamine salt.

(I), NEt;: (XXXXV)= R = 4—CON\/:>—II\I‘<:>O
Boc

A) Methyl 4-((4-N-Bocamino)piperidin-1-

10

ylcarbonyl)benzoate

A mixture containing 5.39 g of the monomethyl
15 ester of terephthalic acid, 40 ml of CH3CN, 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,CO3 solution and then 4 times with water. The
20 resulting solution is dried over MgSO; 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-

yl)carbonyl)benzoate hydrochloride



(conpound 242) 4.1.3MeOVem p. = 183C 4. 1. 4MeOEt M P.
180C 4. 1. 5MeOnPrm p. = 172C 4. 1. 6MeQCycl ohexyl mp. =
186C dec. 68 (conpound 243) 4.1.7 Et OCycl ohexyl m p.
236C (conmpound 244) 4.1.8EtCEtm p. = 160C
4.1.9MeQCycl opentyl M+= 504.5 E,= 10.55
4.1.10-CEt-nBuM+= 506 t = 10.3 Preparation 4.2.1

4- (((4-(5-Butyl -2-met hoxyphenyl ) -1, 3-thi azol -

2-yl)am no) car I j.C ' I

2- )(/]v?e R2 ): %72%3;\’ %@?@e (%Q%Lgmé)%%gdarﬁloﬁn azeo ing

fromdy epay hiedl i 12b 3 & 07 M W1ution of HCl in
4- car boxybenzoate and then 1.85 ml of Et3N, 25 of

CHGN ., 1Qikdh Gtafr BER ate rHored ertRaeithele 35'5% 2 hours.

stirred for 4 days at roomtenperature. The 10

pr emihaidt dtse ddatatedines thd teriad-iofd iandddiemusashed a
with acetonitrile. The precipitate is then taken up

5 n farthed wrne ofourt.OAheand s3ainy aled INa2GEH ,S@lashean.with
After separation of the phases by settling, the

aquedes piras & hens dnditacadiced iwiet N DQMo fTHihec epianatkd
organi ¢ phases are 15 dri ed over MgSO4 and
coNeERUERed M- P18 ¢ 3 23% Cexpected conpound are
obtained in the formof a nmethyl ester. This ester is

suspended |nM§$hﬂl(ﬂ’IWﬂJ4Qﬂﬁ¥4?xgqﬁ‘%#‘PKﬂQQﬂﬁﬂLﬂn

hydrOX|de are then a deq_ er stirrin for 5
ylamino)piperidin- car onyl)benzoate.

10 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 Et;N is stirred overnight.
1.36 ml of AcOH, 12.7 g of NaBH(OAc)3; and 50 ml of DMF
are added and stirring is continued for 3 hours. The

15 reaction medium is concentrated to dryness and then
taken up in DCM and washed with 10% Na,CO;3; solution. The
phases are separated by settling and the organic phase
is then washed with water (3 times), dried over MgSO; and
concentrated to dryness. 9.5 g of the expected compound

20 are obtained in the form of a solid. m.p. = 129°C.

D) Methyl 4-((4-((N-Boc)tetrahydro-2H-pyran-4-
ylamino)piperidin-1-yl)carbonyl)benzoate

A mixture containing 3.16 g of the compound
from the preceding step in 12 ml of DCM is refluxed for

25 10 hours in the presence of 4.5 g of Boc,O 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



days at roomtenperature, the reaction nediumis 20
concentrated to dryness. The solid obtained is
dissolved in 5 nm of water and then washed twice with
50 mM of 69 Et OAc. The aqueous phase is acidified with
IMHA to pH = 2 and the precgpitate forned is
filtered off and then washed wth ether. After

drying, 2.78 g of the expected conpound are obtai ned

i nlhe f oramQin R qURRe B & oHEQG sBY Mardd 8,85 ugso,

descri bed for the above reparation, the internediat’e

conpeURterdestiddhad dtad he didfles PelOW MRS & ELRATE the
10 TABLE 3 R2 (XXX 1) and (XXX 1la) Prep-

R1 ARSI Hehdoagickird .ar at i oni zation 4. 2. 1IMeO nBuH M+ =
410 t = 21.53 4.2. 2MeO-nPrOVe-M P. = 180C
4. 2)3Me O nPr @GHHGUMHN B o) & dt ratididb 4 B-pANe@-iBu Ve - MH+

=424 t = 21.35 4. 2. 5MeO-nPrMe-- 4.2. 6MO- nPrH M+ =
BoF L j@antino)®iberidin-1-yl) carbonyl)benzoic acid, Et3N salt
4 g of the compound from the preceding step
are stirred for 48 hours in 100 ml of 5N NaOH in
methanol. The MeOH is removed by evaporation, the crude
product is taken up in water and the aqueous 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 MgSO; 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-1l-carbonyl)benzoic acid

H
N\boc

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

vyl)pyrrolidin-3-yl)carbamate



4.2. TEt O Et HTFAM+H = 396 t = 14.45 m p. =250C

4.2. 8Et O Ett Bu- NVR 4. 2. 9MeO- Cycl ohexyl Me- M+ = 440 t =
8.11 4.2. 10MeO Cycl ohexyl H M+ = 436 t = 10. 49

m p. >260C 4. 2. 11Et O Cycl ohexyl Me- -

. 2. 12Et O Cycl ohexyl H M+ = 450, t = 11.05

. 2.13MeO Et Me- NVR 4. 2. 14MeO Et H NVR

. 2.15MeO nHexMe- MH = 453 t = 11.9

2, 16MeO- nHgX Mt o 438 ch 25111 -B1pe? s LERLOIABUMIMEE
439 t = 12.1 4. 2. 18EtO-nBuH- MH# " ="425t = 8.6 NWR

Pr gpanabiree thadeBarel adderMmtb: 3Hsoluk iRRMoft 43K, glof (3R) -
ppms:9H, 2.7 ppmm2H, 4.2 ppmq:2H, 71 7.0-7.2
ppNBHtdiHdt-Hul opgdasbdbdy 18mdnd.) pyppwliditde ih259ml of
ppmbs: 1H NVR Preparation 4.2.13.: 1.2 ppmt: 3H,

2. dippogo2idhade? pynmes: @d, min@tés2 app®Tn ZH;315 g7 of
ppms:1H;, 8.0-8.4 ppm m5H, 12.8 ppm bs: 1H

InNsbrbhh

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

10

15

20

25

temperature below 20°C, followed by addition of 20 ml of
dichloroethane to dissolve the medium, which sets to a
solid. The medium is stirred at RT for 24 hours,
hydrolyzed by addition of aqueous 10% NayCO3 solution and
diluted with ethyl acetate. After separation of the
phases by settling, the organic phase is washed with
aqueous 10% NayCO3 solution, then with saturated NaCl
solution and then dried over MgSO4; and evaporated. The
crude product 1is triturated from ether, filtered, rinsed
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

A solution 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
evaporating off the filtrate, 5.2 g of an oil which
solidifies after trituration are obtained, and is used

without further purification for the following step.



NVR: Preparation 4.2.14.: 1.2 ppmt:3H, 2.7 ppmq: 2H;
3.9 ppms:3H, 7.0-7.2 ppmm2H, 7.7 ppms:1H, 8.0-8.4
ppm m 5H; 12.6-13 ppmbs:1H 13.2- 13.5 ppmbs:1H 10
Preparation 4.3.1

N- (4- (5-Butyl - 2- met hoxyphenyl )gel, 3-t hi azol - 2-
yl)-4-(2-chl oroethyl)benzam de. (XXIX) : RL = 2-OW;
R2 = 5-nBu; R3 =4- (CH2) 2C1 A mixture containing 3

g ef ami not h i ) BRERAL : iy _of
CH% R R e et i e e

y@f Eﬁéwlaﬁﬁ ~ta@peh @@Beh%oa@%epared and stirred
f or 4§ ours. The reactlon medium is diluted with

Et OAc and t henswashed terkbhsabaniat ad i dNadGChesblUt k@lier
(twce) and with saturated NaC solution, 20 and then

dr iaed adeedVii8O4 andutdboebtfr dt.664 o odr yhes sompAfiher
trituration fromEOH the insoluble material forned

5 s obeemvied by fhet pakeicediagd stlee finl Bbatd o kkemonitrile,
concentrated to dryness to give 7.7 g of the expected
cofpddrdedThiys addipdand oifs Spdr if iodd By emdoteoglaphyg of
on 25 silica, eluting with a toluene/cycl ohexane

gr Adilednylegyine .y TiE Ggodsmpise stakaene at7RTRy %ﬁr@. Rgurs
as descri bed above, the compounds of fornula

deé@PnB nnﬁopﬁgnFﬁﬁngbeﬂ&ﬁ sradepypEegnsd. iea aﬁeE 5P in
1(%@% 1 acét e, washe@?t&lcexklth water and then twice

10 with aqueous 10% Na,CO; solution, and then with saturated
NaCl solution. After drying the organic phase over MgSOq
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

15 collected.

D) 4-(4-((R)-3-(N-Boc)pyrrolidin-1l-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

20 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 MgSOs and then

25 concentrated. The aqueous phase is evaporated and then
dried by azeotropic distillation with ethanol. The

residue is taken up in ethanol and filtered through



Prepar ati onnRLRZChar acteri zati on 4. 3. 12Me0- nBuNVR
4.3.22MeOC Et NWVR 4. 3. 32MeO-nPrOVH+ = 431.2 t = 9.91
4.3.41MeO nBu- 4.3.51MO- Etmp. = 141C NWR
Preparation 4.3.1.: 0.85 ppmt:3H 1.05- 10 1.6
ppm m4H;, 2.5-2.6 ppmm2H, 3.8 ppmm2H, 3.8 4.0
ppm m5H, 7.0 ppmm2H, 7.4-7.6 ppmd:2H 7.7
ppms:1H, 8.0 ppm m 3H, 12.6 ppm bs: 1H NWR

RSPt Sl 2B | hbgp Bl O 84,3 B

PP dlt 7 a8 ePR¥$:i hidd %oo?gv% PR g 3 12 Expected
ppm bs: 1H. Preparation 4.4.1 73

N- G4-65- But yl - 2- met hoxyphenyl ) - 1, 3-t hi azol - 2-

yl
R

4- ( 3- oxopropyl ) benzam de. Rl = 2-0Owe; R2 = 5-nBu;

) -
3 = 4- (CHRH'2€HD1A)at t = 4.7 minutes

N-(-4-(5-Butyl - 2- net hoxyphenyl ) -1, 3-thi azol -2- 5

Byl ) - 4- i odoberzapade.t iAnnoft tthe dotkeameidigtes6dfg fofrmula
am not hi azole from Preparation 1.2, 75 m of CH3CN,
7.83Vg of 4- iodobenzoic acid, 4.2 m of Et3N and

13.45 g of BOP is stirred at roomtenperature for 8
hours. The pFag@peiratdonodngddli-s filtered off and then
rinsed with CH3CN. The precipitate is redissolved in
DCM washed with 7% NaOH solution (twice) and then

dri ed over MgSO4 and evaporated. In parallel, €
filtrateckRXOHBHONH S 2-0Me; R,= 5-nBu; R3= 4-CON 0O

10

15

20

25

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-
piperidin-1-yl)carbonyl)benzoic acid and 0.6 ml of Ets3N
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
compound.

m.p. = 184°C

Compound (XXXVIII) may also be prepared
according to the following method.

4.7 g of 4-piperidone hydrochloride
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.



10

1

evapor ated, taken up in DCM and then washed 4 tines
with 15 7% NaCOH sol ution and dried over MgSO4. A tot al
of 16.81 g of expected conpound are thus obtai ned.
M+ = 492; t = 12.01 m nutes. B)

N-(4- (5- Butyl - 2- met hoxyphenyl )¢-1, 3- t hi azol - 2-
yl)-4-(3-oxopropyl)benzam de. 20 2 g of the conpound
fromthe preceding step are placed in 15 nm of DM

W R @049 9305 %1A b%%éhaﬁre %8&% 8d4%h€‘t8R aklylire

al cohol , ed tetra

brgg‘9?18@@d0t§5r9t9EndEbeﬁT NaHEO3. sé&%?ﬁn?tfﬁ% ng hours

for 2 hours at room tenperature, 25 50 ng o
arstaﬁﬂedtaedrébbeabagmbalgan&sn@@dt@&edrOQHb solld is
tenperature for 20 hours, under dry nitrogen. The
r egtihbbagwLKt HEetbaitihier addt breugh1 Cehtbels) caad
rinsed 74 with DMF, and then water and ether are
saddedceAttraetedseapdr ahken ap tithedpbasesohgthehtl i Dge
t he agqueous phase is extracted a further 3 tines with
et heganThepbesbi nedwashgdniwé tpha8ésNas@Ogdr itdckrowarth 0.5M
MySH and evaporated under 5 vacuum 2 g of the
expeét endcshpbundthr sagbrataedNaBy welktagnasAfter drying
descri bed above, the conpounds of formula (XXVIl) and
théhﬁoeégﬁpé§upbé§§ PHeredESqs Hesi3iBedli hhetepPrached
t he aBove reparation e prepared. 10 TABLE 5 15
( XR¥P re (éﬁﬁyeféaO (XXVIla): R =1 Preparation

RlRZ araCt%rlzaEkg%g in a similar manner, the compounds

described in the table below were prepared.
TABLE 2

0 S
Il
- CONH ’
Oz&(::>N C“<::j>— -4%-j]::::rzkz (XXXVII)
R

5 1

Preparation R 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.




No. OvenBul M+ = 493.2 t = 12.01 4. 4.10wenBu- (CH2)
2CHO COEtEtImp. = 180C 4.4. 2CEt Et - (CH2) 2CHO 75
OVeEt | M+ = 465.1 t = 11.35 4.4, 30WeEt- (CH2) 2CHO 5
Preparation 4.5

N- (4- (2- Met hoxy- 5- propoxyphenydq - 1, 3-t hi azol

2-yl)-N -(2- oxoethyl) terephthalan1de hydr ochl ori de =

VVV: AW/ I II'VI . . Oy - [ e

—~

v —; Rt U,F\L—J\JII,F\O

COMECHRGHR A)3)

LN 4-_A||ELlluxyt:Lly|)-|\| -\'-r (4 metho y="5-
ropoxyphenyt ) - 1, 3-t1~:!%lcfnlzoby%1>élh)etx§,rlepht ha'n@;ﬁ de. Agec
xture containing {2.6 g the conpoynd 10 fro
eggbgbbgﬁd4224$ 30 m of CH3CN, 1.61 m of Et3N,

53— of am noacert at deffyde dirmethyl [acet at _and 2. 56
of BQ@P, 1sgstirredrao rljoomtewperature fef. d.hree ot

hal T hours. ATter filfration, the fliltercake 1S
ashed 19 CH3CN jangkct Heoyod e O | T =f islowr.at @ =5 10.55

PsSPQOTYIT ZH

aporated 15 and tjhe regrdue 1s trityrated wth CH3CN
and filuenedOto gijlveoRtq of th@uexpedt edHEONPOENG.=B)0. 3

N- (4- (2- Met hoxy- 5- propoxyphenyl) -1, 3-thi azol -
2-yl)-N -(2-oxoethyl) terephthal am de hydrochl ori de
0.2 g of the conmpound obtained in the
Preparation 4.2.1
4-(((4-(5-Butyl-2-methoxyphenyl)-1, 3-thiazol-
2-yl)amino)carbonyl)benzoic acid
5 (XXXIIIa): R; = 2-OMe; R, = 5-nBu; R’; = 4-COOH
5 g of aminothiazole from Preparation 1.2,
4.12 g of methyl 4-carboxybenzoate and then 1.85 ml of
EtsN, 25 ml of CHiCN 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 Na,COs solution. After
separation of the phases by settling, the aqueous phase

is extracted with DCM. The combined organic phases are

15 dried over MgSO, 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 MeOH and 5.3 ml of
5N sodium hydroxide are then added. After stirring for 5

days at room temperature, the reaction medium is

20 concentrated to dryness. The solid obtained 1s dissolved

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



20 preceding step are placed in 2 m of di oxane under
the m xture is heated to reflux for

dry nitrogen,
di ssol ution and cooled to RT

3 mM of 4M HC1 in di oxane,

76 for 7 hours.

compound.

4- Egoidr exyety

propoxyphenyl )-1,3-th

irazol - 2-yl

(

foll owed by addition of
and this mxture is stirred
The precipitatggforned is filtered off
under nitrogen to give 0.15 g of the expected
Preparation 4.6
P2 RO -Aed with

benzam de.

%MI%S&:tO

Rl g 2 OMndR2 e @i tRtd Forkidd (HD)i 14Q@3edPoff and
Met hyl 4-(2-(tetrahydro-2H pyran-2-

y| exeretexnedenzeatdnel Affiod Wre et @ .mng 43 g Hef

met hyl

4- hydr oxybenzoate and 90.84 g of K2CO3 in 400

M ecfpeldfed iconpeained are HBRGE iaved dh 4heg fafrm of a gum.

2- (2-brono-

et hoxy)t et rahydro- 2H pyran are added

5| owipy, =wiltd® °Coont i nued heating for 8 hours. The
I norgani c materi al
DVF. The fi | Byate riks noeeap srestcad s o rv adeurabarve t hen
3tines with water,

ov & MFTOL 18Ad  (Hhen iaFgFetiede crmpeginglsofdasreribed in the

taken up in DCM washed

exp

dMEFEHRRAEPRTEE 20 yI oxy) et hoxy) benzoi ¢

npound are obtai ned. B)

4- (t%ff{l%gp‘%iw

is 15 filtered off and rinsed with

dried

acid. A mxture containing 77.66 g of the product
fromthe preceding step in 400 mMl of MeOH and 135 nf
®Pf S5MNaCH is stirred at RIgypder dry nitrogen, for

one

S
ROZCOCONH-“/
N

(XXXIII) and (XXXIIIa)
Prep- R; R, R Salt Character-
aration ization
4.2.1 MeO- nBu H - MH* = 410
t = 21.53
4.,2.2 MeO- nPro Me - m.p. = 180°C
4.2.3 MeO- nProO H HC1 MH" = 412
t = 6.11
4.2.4 MeO- nBu Me - MH* = 424
t = 21.35
4.2.5 MeO- nPr Me - -
4.2.6 MeO- nPr H - MH* = 396




day. The reaction nediumis evaporated and then taken
up 25 in water and acidified to pH =5 by addition of

HCl. The

rinsed with water

72 g of the expected

resulting mxture is filtered and then

The filtrate is extracted tw ce
with DCM and then 77 dried ovejgMySO4 and evapor at ed.

conpound are obt ai ned. QO
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Preparation 4.2.8.:

2.7 ppm:

1.

m:

2H;

ppm:t:3H;

4.2 ppm:qg:2H;




propoxyphenyl)-1, 3-thi azol - 2-yl ) benzam de. 78 A

m xture containing 4.56 g of the conmpound from
Preparation 1.1 and 5.26 g of the benzoic acid
derivative fromPreparation 3.1 in 40 ml of CH3CN is
stirred for 3 days with 9.16 g;of BOP and 2.9 m of
Et3N. 5 After evaporation, the residue is taken up in
DCM and then washed 3 tinmes with water, dried over

My$O4_and pewaponated., 8TB§mP%°@HCt80@L@'@eﬂphSm 5H;
chronatographed on silica, eIutlng with a

t ohtenepbh©Pe :mMxture (95/5; v/v). The product is
taken up in ether, filtered off, 10 rinsed and then

dried at 60CNMRerPEa§5rbalgnva 6. 12.g of.2 bhe:expact ed
conpound. mp. = 107C. B)

N- ¢46( pMetghaxy - 5- pr ppaxypléeny 7). 0%,732t bpazal: 2H;
2-yl)-4-(2-oxoet hoxy) benzam de. 1.52 g of the
Scoffp@upgmf:isodHt h€ . frécddippy:st:&p ;13 2aBe pphabed 1HRn 3. 8
m of formc acid and heated at 50C for 3 hours.
After coolingMRe Pssmerefperatiuleldvat ér 2i ppraddediand
the m xture is then filtered, rinsed with water and
dr Ped BPMGAC28ver -B20BM: §:38 /g ToP-{h @?E‘eé‘t ed’

und ar e _obt 20 Prep rat| n
N (4 FERRCA). 8 D P Be TR o1 19" i do ppmibs < 10, 13.2-
ﬁB &2 %xog hoxy) benzami de. A m xt ur e cont ai ni ng
0. %bound fromPreparation 4.6 in 0.36 n
of DMSO and of +PEM ,2% iis cool ed to -60C under
1Oolry nitrogenéggg stlrred4f§r 2 hours. 0.83 m of Et3N

i s added andythg t%H@%E@ﬁubeme%ho§bb%@%@lter%L%%EaQ%l 2-
RT. The inorganic materia
yl)-4-(2-chloroethyl)benzamide.
(XXIX): Ry = 2-OMe; Ry = 5-nBu; R’3 = 4-(CH;).Cl
A mixture containing 3 g of aminothiazole from
15 Preparation 1.2, 10 ml of CH3CN, 2.54 g of 4-(2-chloro-
ethyl)benzoic acid, 1.11 ml of Et3sN 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,CO3; solution (twice) and with saturated NaCl solution,
20 and then dried over MgS0O, and concentrated to dryness.
After trituration from EtOH, 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.



filtered off and then rinsed wwith DCM The filtrate is
washed with water, with 10% Na2CO3 sol uti on and then
twice with saturated NaCl solution. The resulting
solution is dried over MySO4 and evaporated. 0.39 g of
5 the expected conpound is obtﬁ%ned. Preparation 4.8
2-(4-(((4-(2- Vet hoxy- 5-propoxyphenyl )-1, 3
thiazoI-2-y|)anino)carbonyl)phenoxy)ethylnethane-
sul phonat e. re.c L0 0 h
conmpound fr021@rg%gb t?gﬂS%EgEQb@g %Pévg'Déﬂ% goggoﬁpds
of oEt 28-ANda 12Q1R) gfesgf@gQ@Clnl gnar %aenedbemwsare
n1xture I's stirre or one and a half hours whil
?gbggréa an ice bath. The insoluble materi al |s
iftered off and rinsed with 15 DCM The filtrate is
washed 3 tines with water. Fhgrroungani ¢ phase is dried
over MgSO4r filtered, rinsed with DCM and evapor at ed

5to give 0.38 g of the expected conpound. EXAMPLE 1:
Conmpound 65 20

N[4-(5-Butycld;élingnrw_wlohemyI 3-thi azol - 2-yl ] - 4((4-
2-(S)- (hydr n-{L-yl ] pi i disRrdr VI
Earéo%yf)%enzanide = —gj g ]p-pﬁéL g@ﬁk):y )

2-Ov ; R(I) : R25 3

Rl
Preparation n R; Ry 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:q: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



. 2 1 CH20H 80 A solution containing 82 ng of the
conpound of Preparation 4.1.1 and 45 ng of
(S)-prolinol in 2 mM of DCMand 5 drops of CH3CO2H is
stirred for 30 mnutes, 100 ng of NaBH(OAc)3 are then
added and the m xture is 5 stjfyred for 12 hours. The
mediumis diluted with 200 Ml of Et OAc and then
washed twice with Na2CO3, dried over MSOH and

evaporat ed. g ,0raducl ,906anRed ok ondhhgeaniseated 1 -2 -

t he presence of 5 n1 er an | tére

gi ) L ound. m p. 10 199C.
Ngqspgc??u%fxog’l%%g%%%%%ﬁ%%pl 2 ppmm 12H 2.2-4.6

ppm m 15H, 6g8-<. 2-pna} dl; 2H 5 med ppng & 2H(ch, PrHo
ppms:1H, 7.95 ppms:1H 8.1 ppmd:2H 12.6 ppm bs: 1H

15 A XAMPLE 2N-QoapquRr®utz -2-methoxyphenyl) -1, 3-thiazol-2-
4-((4-[3- (R -(Acetyl am no) pyrrolidin-

5yl i) parididebenylaidakehonyl ) - N-[ 4- (5- but yl - 2- met hoxy-
phenyl ) -1, 3-t hi azol - 2-yl ] benzam de. 20 (1):R1=2- OWe;
R2=5- nBu; R3=f2mi4&t@@e\ cAnraxning @orﬁtZaigniorfg api2stipiefzole
t he conpound of Preparation 4.1.1, 0.13 of

( 3RYOB: REepakpddeyr roli diife Mland E£HiENof 7D5:§/I §s0pl 4ced
under dry nitrogen and stlrred 25 for 15 m nutes,

f oOGRBE TP 1gd@ictidon 4o M122Tg EspN\aRAY BAc)S @nafgBOP is

dro of AcOH, and stirrin |s contl ued 81
s%%rredAat room temperature for %ours The product

10 formed is filtered off and then rinsed with CH;CN. The
precipitate is redissolved in DCM, washed with 7% NaOH
solution (twice) and then dried over MgSO; and
evaporated. In parallel, the filtrate in CH3CN is
evaporated, taken up in DCM and then washed 4 times with

15 7% NaOH solution and dried over MgSO4. A total of 16.81 g
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 alcohol, 1.31 g of dried
tetra (n-butyl)ammonium bromide and 0.85 g of dried
NaHCO;. 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




at roomtenperature for 3 hours 50 m nutes. 10% Na2CO3
sol ution and Et OAc are added. After separation of the
phases by settling, the organic phase is washed with
10% Na2CO3 and then dried over MgSO4 and t hen
evaporated. The 5 residue is tyjturated in ether and
then filtered, rinsed wth ether and dried at 60C
over P205. 0.25 g of the expected conmpound is

0byat Aegup Bya20ACn0Rg : MVEASPEEHEUTL Q- EBBAM hiBb:

I ppmm 1 ppmln
ppgbgﬁraHaoﬁ 65 EH@TQhaﬁeslg s@%t@@ﬂb$ %He 8eous phase
ppmd: 1H;, 8.15 ppmd: 2H;, 12. gS ppm b EXXNP
ConpouR@ri@¥ed a further 3 times w1th ether. The comblned
N-[ 4- (5- Butyl - 2- met hoxyphenyl ) -1, 3-thi azol -2 15
yl br4an(é- pyieseki dire- arybﬂlpsemdMngq yhag evaporated under
car bonyl ) benzam de di hydrochloride (1), 2HC : R
52- @8eunmR22=g50fiBthe R3p=cted cotpoCON a@erbtmnuee
containing 0.6 g of the conpound of Preparation
4.2.1, 6 n 8t BRZRNNg0as1deiscefibethpbdvesothe compounds
propyl am ne, 0. 27 of 4- yrrolldln 1- yI)plperldlne
|nof2fﬁ1rmaflac#|§éMIgrhdaod7 § épdpOPresuserrEedhgrerdoms
tenperat%re for 9 days. E vaporatln% ff the 25
sof¢eRtdPePhd NS drEnfY STt BVrenPEte@& A7t RER
washed MAdh aqueous 10@6hb2CIB solution (3 tines),
t hEASRAER%sat urated NaCl sol ution and then dried over
oMySO4 82 and evapor ated under vacuum The residue is
chronatographed on silica, eluting with DCM MeCH
(100/3; v/v) to give 0.43 gpahgbase, mp. = 128C, M+
=547.4; t = 6.83.

R@com«:jj@&

1

15 (XXVII): R = (CH,)2CHO

(XXVIIa): R =1

Preparation R R, R Characterization
No.
OMe nBu I MH" = 493.2
t = 12.01
4.4.1 OMe nBu - (CHjy) ,CHO -
OEt Et I m.p. = 180°C
4.4.2 OEt Et - (CH3) 2CHO -




The base obtained is taken up in DCM followed by
addi tion of hydrochloric ether. 0.44 g of the
expected conmpound is obtained after filtration and
drying. NWR spectrum 0.85 ppn1t 3H, 1.05-2 ppm m 12H
10 2.25 ppmm 1H 2.5 ppmt:2H 2. 8-4.40 ppm m 12H
6.95 ppmd: 1H, 7.05 ppn1dd 1F1 % 5 ppmd: 2H, 7.65

ppr-s—tH—F-95 ppmd—tH—8—15ppma—tH—12-55
p3n1bs:1H. 15 20 QPLE * anpoun 68 MH® = 465.1
Nt [ 4- (5- Butyl - 2-{met hoxyphenyl )|- 1, 3-Thi azol - 2 ’
y ]-4-((4-(tetrahydro-ZFprrar-4 ylan1no)3iper{d;nli:35
Yy ) car uuuyl ) benzam—ded hydl gchtortde: ‘v') —R—=
.(2 Ove IMI2'523— 5- nBUOMe 3 Et4 - —O@hb‘z@ﬂd Boc A) O

o ZTICI R, — 2= OV R>—=—5mBu—R3—=f2—=4-CON
DNH 0.3 g of the conmpound of Preparation 4.2.1 is
placed in 3 mM of CH3CN, and 153 pl of

et hyl di i sopr epgbaramiag, 40525 g of amine from
Preparation 2.1 and 0.39 g of BOP are added. The

m xture is sWNiraed2aMetbory83-berpexgbheayiyennidghhiazol -
and then filtered, rinsed with ether and dried over
P2@5yal -60€.(26.036e hefl ) teeecphpbeiledideomydirndhiloride
obtained. mp. = 152C. B) 5 0.35 g of the conpound
5romthe pred¥diXdyasteplCl: Ry = 2-OMe; Ry = 5-OnPr; R’z =

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
10 from Preparation 4.2.3, 30 ml of CH3CN, 1.61 ml of Et3N,
0.53 ml of aminoacetaldehyde 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 CHiCN and then with DCM. The filtrate is evaporated
15 and the residue is triturated with CHi3CN 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

20 preceding step are placed in 2 ml of dioxane under dry
nitrogen, 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



is placed in 3 M of 4MHCL in dioxane and stirred for
35 mnutes at roomtenperature. Ether is added and the
mxture is filtered, washed with ether and then dried
over P205 at 60C. 0.32 g of the expected conpound is
10 obtained. mp. = 181C. NMR spectrum 0.85 ppmt: 3H
1.25 ppmsext:2H 1.15-1.90 ppm m 10H, 2.5 ppmt: 2H,
2.65-4.70 ppmm 15H 6.95 ppmd: 1H, 7.05 ppm dd: 1H

Do PO T el BRI T kg qor

Wt de ey, ! %iwli@j?% d%estg{é %C c?lr Ietncg%to(r)npound.

tabl e bel ow, the process is pe

orne

Exanpl e 4, stwfR A itdreatment in acidic nedium to
prepare conpounds of formula (1) according to 20 the

i nvention. TABLE -6/ yeMhdBQ 26 @4 (2-methoxy-5-
Prepar ati onR2R13Char acteri zation Boc 5. 1-nBuo

N

Sapepghers 152G B t2ritAAc-MNPINMRN 72mAdLC ( CH2)

2-NHCO- 5. 3- OnPr Boc- NaNHCO- M+ = 581.4 (R) t = 10.12

10

15

20

25

(XVIII): Ry = 2-OMe; Ry = 5-0OnPr; R’z =
4-0 (CHy) 20H.

A) Methyl 4-(2-(tetrahydro-2H-pyran-2-
yloxy)ethoxy)benzoate.

A mixture containing 40 g of methyl
4-hydroxybenzoate and 90.84 g of K,CO; 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
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-
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
S5M NaOH is stirred at RT, under dry nitrogen, for one
day. The reaction medium is evaporated and then taken up
in 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



5. 4- OnPrBoc- NH- ~D qCO-MH+ = 581.4 (R S) t = 9.74 (R +
S) 5.5-nBUOMH = 566.4 Boc-Nt = 12.11 5.6-nBu[-0- NH+ =
552.5 Boc-N (S)t = 11.84 5.7-nBul | (S) O M# = 566.5
N CHZ It = 12.37 Boc 5.8-nBuM++ = 591.4 Boc-N (1S, 4S)

COt = 10.63 MP. = 115C 5.9,1BuUO MP. = 98C || NHC

10

15

20

25

(RS

dried over MgSO; and evaporated. 72 g of the expected
compound are obtained.

C) N-(4-(2-Methoxy-5-propoxyphenyl) -1, 3-thiazol-
2-yl)-4-(tetrahydro-2H-pyran-2-yloxy)ethoxy)benzamide.

(XVII): R’3 = 4-0(CH;),-OTHP.

A mixture containing 3.83 g of the compound
from Preparation 1.1, 30 ml of CHs3CN, 4.63 g of acid
obtained from the preceding step, 7.69 g of BOP and
2.4 ml of Et3N is stirred at RT for 4 days. The
precipitate formed is filtered off, rinsed with CH3;CN and
dried over P,0; 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-thiazol-2-yl)benzamide.

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,0s5 at 60°C. 4.6 g of the expected compound are
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.

A) 4-(2,2-Diethoxyethoxy)-N-(4-(2-methoxy-5-

propoxyphenyl) -1, 3-thiazol-2-yl)benzamide.




Boc Boc 5. 10Cycl opentyl oaN-CN-co-M P. = 180C
5.11-nBuBoc-Nm p. = 82C 5.12-nPrCa N-(CH2)i O M+ =
596. 3 Soct = 10.74 -Boc ~N 5.13-nBul M+ = 579
-CONH-0 I (R 85t = 10.6 /~N-Boc 5.14-nBu- CONH- G |
(S) MH =579 ~1 t = 10.6 EXAMRLE 4a: Conpound 68

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

yI] 4- ((4-(tetrahydro-2H pyran-4-yl am no) pi peri di n-1| -

| ) car bon d achl orki-d Ad
S évé _y'A) ﬁ@gig% %oqltwgé%g 126 % fo‘otﬁé%omg und
ica&amn@aapézgt&anoﬁ ﬁh%nQO@DQ%Cg B&O%her%%%&éﬁb°%c1d

of CH3CN, 378 ngy of B 151 ng of

coppedrdtikremtPoaparabhed t3od BSlSthM©dm1 of CH3CN is

10

15

20

25

stirred for 3 days with 9.16 g of BOP and 2.9 ml of EtsN.
After evaporation, the residue is taken up in DCM and
then washed 3 times with water, dried over MgSO, and
evaporated. The product obtained is chromatographed on
silica, eluting with a toluene/EtOAc mixture (95/5;

v/v). The product is taken up in ether, filtered off,
rinsed and then dried at 60°C over P,0s to give 6.12 g of
the expected compound. m.p. = 107°C.

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
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 obtained.

Preparation 4.7a

N-(4-(2-Methoxy-5-propoxyphenyl) -1, 3-thiazol-
2-yl)-4-(2-oxoethoxy)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
is 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



at roomtenperature for 48 hours. The reaction nedi um
is diluted with Et CAc and then washed 3 tinmes with
aqueous 15 10% Na2CO3 solution and then 3 tinmes with
aqueous NaC solution. The organic phase is dried
over MySO4 and then concentrajed to dryness. The
residue is taken up in |sopropyl et her and then
filtered and dried to give 325 ng of the expected

CO%HQ%%@ed”b@f anbs%gen %Qnggds%QtEgE%PHc?% %%QQe is

fromthe preceding step oxane
ar gashielr 64 thot,a28e, h%&&h 1%thnr fﬁ% 5&*%1@ if
en was er

isfiltered and the'solid is 86 d wit

angwdicieedhikd Giave rd®2dmyaefl e rexpeched Qe@nq%a@g
mp. = 181C. EXAMPLE 5: Conpound 161

4- [s31310AClsy ldaitiedo bRt Mlgisdi;Nahd &vaporated. 0.39 g of
yl ) propanoyl ] - N-[ 4- (5- butyl - 2- net hoxyphenyl ) -1, 3-

5 hitdzolexpeyitebenpapotad Nd ob@MBned.) : R = 2- OCH3;

R2 = 5-nBu; R3 = b=4 -(CH2)2-N RS) 10 A m xture
cont ai ni ng OF3epaghttion doMpound from Preparation
4.3.1, 0.12 g of KI, 0.06 g of NaHCO3 in 3 nl of DW
and 897. 3 ny <of{ 4pyfr(r(di-i (dirMeLBoxyetoamirg® oxypheniyln ed , St
50C for 2 days. The nmediumis concentrated to dryness
andPdRER Lrgken ) GFNe ) semPorye ) Bhgarky ) saye mes hagie
washed  t ¢e with saturated NaC solution and then

dri® gp@?@? fySO4 and concentrated to dryness The

@g?g?Ct Cry%G%h&%ﬁ%% %%%taing% %r%S%P %ew%%mpound
from Preparation 4.6 in 5 ml of DCM, 0.28 ml of EtsN 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 MgSO,, 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

7 /T
(I): R, =2-OMe; R, = 5-nBu; Ry =f2= 4.C-N N
(S) |

CH,OH

25



filtration and drying, 0.02 g of the expected conpound
is obtained, mp. = 112C. 20 EXAMPLE 6: Conpound 185
N-[ 4- (5- Et hyl - 2- met hoxyphenyl ) -1, 3-thiazol -2-yl]-4-[ N
((1-ethyl pyrrolidin-2- yl)nethyl)glycyl]benzanlde
trlhydrochlorlde 87 Bt (1): 3HH : R =2-0Ov ; R =
5-Et; R3 d2 4 -CH2ZNHCH2 (R,'S) A mi xture containing
0.25 g of the conpound fromPreparation 4.3.5 in 3 n

of CH3CN and »0.
5- am noret hy - Poet gy PATATIES 217 o6 BeaTPend of

r efplexgd aftabnf iave .andng hal fmgh%lfr%s Afptr%fll%to'f NG m1 of

over ni ght at roomt errper at ur e, he m xt

evaper ahed 5 ardplhe r esi,do8 i S t@&eﬂétp fd’k %Q!V'I@ﬂ%tes,
then washed 3 times with water, dried over MgSO4 and

evapor aigedf TaAdHLOAR)Qduee oheai Bedeiisachr onat Rgkephedi s
on silica, eluting with DCM MeOH (100/5; v/v). The
5cospaure dolitai AQd hiosirtsak @heumeidd ubC¥s diyditeahadrtihc 200 ml
ether is added and the precipitate formed is then
fipﬁeﬂ@@A@fﬁndn@hEMnyaﬁhwUIhwephewithtNESC@Lim&ieuiover
over P205 at 60C to give 0.17 of the expected
coPﬂﬁ@Qndan% pvaponged( deks. prmprEbtzam@dp@and 182

[ 4- (5-Butyl - 2- met hoxyphenyl ) -1, 3-t hi azol -2
yIPlﬁrF§°Fﬂ€9F§ﬁy&Pot@ﬁ-ﬁfﬁéﬁnﬁeyP&nﬁn@%ppépﬁﬁP@énﬁ@ﬁ then

d? 2 $§rﬁg %9 flve %0 mg ofR%he %xp%ctedR%o;%oun% m.p. =

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]benzamide.

R) ITIH
COMe

/ /
(D :R, =2-OMe; R, = 5-nBu; Ry = 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 (OAc)s; and 8 drops of AcOH, and stirring is continued



A m xture containing 0.38 g of the conpound from
Preparation 4.4.1in 3 mM of DCMand 0.15 g of 88
4-am not etrahydropyran in 1 m of DCMis placed under
nitrogen. After stirring for 15 mnutes, 0.31 g of
NaBH(OAc) 3 is added and stirrigyg is continued for 6
hours. 10% Na2CO3 sol ution and Et OAc are added, the 5
phases are then separated by settling and the organic

th§erb%mm@éﬁggrﬁkh?elg%%N§29€§r§oB@thgﬁu@@g thes Na,co,
dried over and evapor at ed. “The product

obtah nedohsanehEeBALOgraPhgHean ﬁEEanseﬁbQEhH%nWbEhthe
DCM MeOH (100/4; v/v). 0.11 g of the expected

coFaagea b @bt@umaq 10cEXAYRLECBphERBPQENHa8hed with 10%
(5-Et - 2- nethoxyphenyl) 1, 3-t hi azol - 2-

yl Nahtoed %rrmyrﬁmin dimi-ekt )dv&irh)Mg)StCQr aepht Rakanegapokhted. The
R =2-Ov ; R = 5-Et ; R3 = el 4 -CONI I(CHi N 15

5A westdue ¢entaiibumgt@d3ig etheheandnpbandflﬂtemed rinsed
Preparation 4.2.14, 3 nl of CH3CN, 0.25 m of
ethytd|e§bgropydadrn§d 88 f§° 6foye@2Pmm|uﬁ 25 g of the
ethyl)p¥rroll dine in 2 mM of CH3CN, 0.38 of BOP and
20SXPRFTEA BWPPP§n§tFﬁréatéﬂnﬁéonﬁténﬁ@pﬁtgréeﬁor 2

days. The product is fl|t5 gg of f, rinsed mnth CH3CN
and then drNE§ §PS66&Bve 0BPM3t33Hg df 2y hePPM:m: 13H;

S PSS fasr AR Lo 89 o Gen Tl 5 1105 BAELE,

3I§ét ﬁ) (Fﬁdrgx gfhg%!hpxgnggg§pﬁ§ F)2§ 31gh|azo
p%mXbLb%ﬁ%a”‘de 89

EXAMPLE 3: Compound 107
N—[4—(5—Butyl—2—methoxyphenyl)—1,3?thiazol—2—
15 yl}-4-((4-pyrrolidin-l-ylpiperidin-1-

yl)carbonyl)benzamide dihydrochloride

(), 2HCI : 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 CH3iCN, 0.31 ml of ethyldiiso-
propylamine, 0.27 g of 4-(pyrrolidin-l-yl)piperidine in
2 ml of CHiCN 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% Na,CO3 solution (3 times), then

with saturated NaCl solution and then dried over MgSO,



CH2OH (S) (I) : R =2-Ov ; RR =5-OnPr ; R3 = al =
4 -O(CH2)2 N A mxture containing 0.2 g of
Preparation 4.7, 5 3 m of DCM 112 pl of
(S)-(+)-2-pyrrolidinenethanol, 0.2 g of NaBH(OAc)3 and
S drops of CH3CO2H is stirred §or 18 hours. Saturated
Na2CO3 sol uti on, water and are added to the
reaction nedium and the phases are then separated by

S %‘h'd' %Qag;gl}%égrdg %‘Px'd% rp %%u washed s éiUé 1@ wat er

then over evaporate The residue

I s cﬂ%b&nfa*t%%r%h‘é@r %rﬁatsqqu%@hy eq'ihtsiln Gaithe IU@M/MOHW o /3;
a OH™mi xture (100/ 2, v/v) rrg of

exweat)ed.oc@_m@uwd 431 @ @tft wa@@q = 9D%r° ct, ﬂﬂ5-12547.4, t
mnutes 15 [aJo = -11.2 (¢c =0 84 DI\/SO) EXAMPLE 10:
Conmpausd .183

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

51 ]-4-[(4-t ehhahydse 2Htpyinaa- 4-sy takeno upi fer DdiMp- Ifollowed
yl') nmethyl]benzamde. 20 (I): R = 2-Owe; R2 = 5-nBu ;

R3 by bldfiithODCHZ O ch) oliy) ethRyr .= 24@My ofRZhe

5-nBu ; R 3 4- CH2-NNO Boc 90 A mixture containi ng

0. BZXpgcérec W@H@@r\ﬂﬁ%ﬁ@ otgmnece gditat & 14 ratioma@nd

0.34 g of the conpound from Preparation 2.1 in 1 m

of IHIEN-i s refluxed for one hour. The product is

filtered off, rinsed vvlth %H%%N and 5 e et her
and dried at SRP&T 1305 BRF 5t S NES ppm:m: 12H;
10 2.25 ppm:m:1H; 2.5 ppm:t:2H; 2.8-4.40 ppm:m:12H; 6.95
ppm:d:1H; 7.05 ppm:dd:1H; 7.5 ppm:d:2H; 7.65 ppm:s:1H;

7.95 ppm:d:1H; 8.15 ppm:d:1H; 12.55 ppm:bs:1H.
EXAMPLE 4: Compound 68
15 N-[4- (5-Butyl-2-methoxyphenyl)-1,3-thiazol-2-

yl]-4-((4-(tetrahydro-2H-pyran~-4-ylamino)piperidin-1-

yl)carbonyl)benzamide dihydrochloride.

(D), 2HC1: R, =2-OMe ; R, =5-nBu;; Ry =12 = 4- CONONH ‘CO
A)
(IV) : R, =2-OMe ; R, =5-nBu; R, = 4 COND‘?ICO

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



t he expected conpound is obtained. B) 0.34 g of the
conpound obtained in the preceding step is placed in
3 m of 4M HCl/di oxane and 10 stirred for 5 hours at
roomtenperature. Water is added and the product is
filtered and then rinsed wth her and dried over
P205 at 60C. The resulting solid is taken up in an
Et OAc/ 10% Na2CC3 mi xture. After separation of the

P S IRerstas SuAtasht, A BB g R e R e
an%t%%%nanﬁvﬁgq @F%@erTﬁgogﬁf%tln ¢S d“gﬁxijgkk%he expected

chromat ogr aphy on I'i ca Wi th

(9Q5%poﬁhﬁ)1sg%b@519%dth% pexgqugdcconpound are
obt ai ned. t =58 mnutes. 20 EXAMPLE 11:

Compound 17 N—[2 (2 (S) - (Hydroxynet hyl ) pyrrolidin-I-
yl)ethyl]-N -[4-(2-net hoxy-5-propoxyphenyl)-1, 3-thi azo
- 2-yl] terephktha afi dee 2ompolind Rrom 2heMpred8ding step
5-OnPr ; RB3 = e, =4 -CONH(CH2)2-N (S} CH2OH 91

0. 13 glefcechencdnmpdurd AMMCRr epadibixemed ahd sti2ned for
of DCMis mxed with 54 ng of (S)-(+)-2-

py B0 midivtese @itaroion thedee ratyargi-t Edden. 1Af tghdded and the
stirring for 15 mnutes, 107 ng of NaBH(OAc)3 and 5

dr SPK A eAdOH 5 Laea cddde@shed stithr iehdeirs tihsgedried
for 4 hours Sat ur at ed._ Na2CO3 sol uti on, water and DCM
ar é"’@&dé’doﬁ A D "G edltIord ki the HHPTHEDHRBOUHS 15

14 "NERSSRAAL G Y - 1810,

NMR spectrum: 0.85 ppm:t:3H; 1.25 ppm:sext:2H;
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; 8.1 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

S R
R@—CONH—( | 2
N
MeO

25



settling. The aqueous phase is re-extracted wth DCM

and

10 sol uti on.

over

added and the preci

evapor at i on,
jtate formed is

the extracts are washed twice wth saturated NaC
The organi ¢ phases are conbi ned and dri ed
MySO4. After parti al
et her are

CH3CN and

filtered off and dried at 45C over P205. 57 ng of the
e) el are—obt-armet—n—soH-d—form MP—=
168C L decay ;o 5| EXAMRLE 12: Conpoullgd 14a aract e;ltzatlon
NA=(2=IvetmoxyrS=t UpU)\_yplI goco i aLUT' AW
24 pipetigin-1-yl et hgyy) benz @?Nd@r&chl orn{gje - 152 c
(D, 2HCL: Ri= 2-Owe: R2 = 5
(CH2)2- N 20 A m xture contgining 0.19 g of the .
conpoun®-2from Preparktion 4.8, mcﬁ‘ﬁ‘i'of K2CO®-and 3821 °C
ny of piperidipe in 3 nm of i s heated|at 80C for
2lhours 40 minutes. The m tuﬁ'céhl Ay to cool to
RT and DCM 25 and water are jthen| added. The reaction
nmedi um P s3washed wiPREWat er| BowN NWCOh | di | He NaZ#H -4
sol ution. The lrganic phasd is drid® over | MgSO4 ang
e ted—The 92 residue Hs ¢ hed oh = 10:12
sifli ca, e%utingwith pCI\/!I\/E . g _
mixture’l s takeh uplﬂf)CI\/I li ti EOT ~81.4
hydrochl oric ether, filterin l V\/lthtethej 74
Aftter di’yl g —oveEr r'cncrj:Tat & He expect et
conpoung are obtain JNWR s ind &= 566.4
0./97 ppmt:3H, | 1.2-2.0 ppm L 2. ! Dpm m 2H;
3.[4-3.6 ppm m 4H; 3840p§0ﬁ' . )pmtt21:|12 11
6./ 88ppmdd—iHT 7 02— ppmdiHT T S ppmd2H— 774
ppm s: 1kl g7. 77 ppm ddgd 19 8. 17 ppm\d: 2H| 10M&* = 552.5
ppm bs: 1H, 12.5 ppm bs: 1H. O-
Boc-N— (§) t = 11.84
5.7 -nBu l I(S) 0- MH" = 566.5
CH”
T 2 t = 12.37
Boc
5.8 -nBu Boc—% (15.45) MH™ = 591.4
N—CO- t = 10.63
m.p. = 115°C
0
5.9 -nBu I m.p. = 98°C
NHC-
N
| (R.S)
Boc
Boc
5.10 Cyclopentyl 0C>—1L~C -Co- m.p. = 180°C
: - .p. = 82°C
5.11 nBu BOC-ND" m.p
5.12 -nPr OQT-(CHZ)Z-O- MH* = 596.3
Boc t = 10.74
N-Boc
5.13 -nBu -CONH (R) MH* = 579




EXAVPLE 13: Conpound 186 Et hyl

(1- (1- (4- (4-(5-

but yl

- 2- met hoxyphenyl ) t hi azol

-2

yl car banoyl ) pi peri di n-4-yl ) pyrrolidin-3-yl)carbanmate
(R) NYO (1) R4=2- OVe, Rz=5-nBu, R3 =P2= yN N 0 0 15 A)

tert-Butyl
phenyl )t hi azol -

2- ylcarbanoy

(1-(1-(4-(4-(5-butygs2-net hoxy-

)plperldln 4-

Fa¥ = \Y

ylrpyrrofTdim=3F
(tert-

but oxyca

yt)ycarbamat
F bonyl am no) p

20603 g’U| (3
yrrolldone IS g

a
R o°

added ¢ @ a6

soirution of O.
411.1 isn13 m
off 0.35 g of
added to the 25

N

g of the T
pf  digidg.or oet
pHB( OAc) 3. 3

reacti on nedi

IlpOUﬂgﬂE& Pre
dr ops ce

ium which is t

paratTomn
by asigitios7g
acid are

hen st i read 6

at RT for 2 93

ours.

The mediumis hydrolyzed by

additi on of water and

d

then diluted with

chl oronet hane and washed 3 tines wth 1M sodi um

hy dXériFdé. 4Fhe Comganingl $iBase is washed with saturated

NaCl sol ution,
to give 0.37Nyld+

drled over MgSO4 and then 5 evapor at ed
(@ udypectae thomyphety 1Thd , Scitiid@zol-2-

product t hus obtai ned nmay be used without further

puMilflidat( (@ (te R YIdaa-ali-my rsned - vhagine ) idpe riging 1 -
Ei;ﬁgh%%gﬁggﬁﬁyﬁgiﬁprQducdﬂﬁ#&ﬂ&éﬂigﬁgdéf|aSh
4- (4- (3- Ami nopyrrolidin-1-yl)piperidine-I-
carbonyl) N- (4- (5- butyl -2-nmet hoxyphenyl )t zol - 2-
yl ) benzam de.
(D), 2HCL: R, =2-OMe; R, =5-nBu; R, = 4-CON NH 0
A)
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 aqueous
15 10% NayCO3 solution and then 3 times with aqueous NaCl
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 1is




3 mM of trifluoroacetic acid are added, at O0C, to a
solution of 2.7 g of conpound 151 dissolved in 15 9
m of dichl oronethane. The mixture is allowed to
return to RT. After 2 hours at RT, the nmediumis
evaporated and then taken up dgines in
di chl oronet hane and evaporated. The oil obtained is
taken up in dichloronethane and then treated with 10%
Na2EeeB 2Essehuliien. eTherosganiyeiehase gav\éla@a@dm\@ﬂ bt the
10% Na2CC3 solution and then with saturated NaC
sokipeenedandmpbend.dn.ed eveg1RgSO4 and evaporated to
give 2.18 g of a beige-coloured solid. The free base
| SEFAMPLEed : bgompoiuhdr akilon from a
di chl or onet hane/ net hanol m xture to 25 give 1.9 g of
t he expect ed4prdaudt.(ATke yhpdrioohbgrirdé idin-abt ai ned
by sl ow addition of a 2M sol uti on of hydrogenchl oride
5i nyét beppescy ldoMatlidon Sobuté -Eraetbasyrdsnyh)al, 3-
chloroforninethanol m xture. The suspension is
evipdparédand ) PREF a8 €d under vacuumto give 2 g of
hydrochl oride. mp. = 188C. 5 C) Ethyl
(1-(21-(4-(4-(5-butyl -2- net hoxyphenyl )t hi azol -
2-yl car banoyl ) pi peri di n-4-yl ) pyrrolidin-3- _NH
yl)carbamate 0.46 g of ethyl chlorofornmate 'Sﬁ—?d%ﬁnkg
a solut Uanoi 220©H$f RG @ FRBUIR, 15D + a-(Cts), b f orm
in 10 7 m of dichl oronethane.” The medi um i )ol ed
to OC. 0.7 g of diisopropylethylanine is then &R&2d
dropwi se. The nediumis stirred until it has returned
to RT. The mediumis hydrolyzed with water and then
diluted with dichloronmethane. The organic phase is
lowashed with Aohaxture containing 0.3 g of the compound

from Preparation 4.3.1, 0.12 g of KI, 0.06 g of NaHCO; 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 1is washed twice with saturated NaCl solution and then

dried over MgSO,; 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-yl}-4-[N-
((l-ethylpyrrolidin-2-yl)methyl)glycyl]lbenzamide ‘

trihydrochloride



15 sodi um hydroxi de solution, then with water and then
wth saturated NaC solution. The organic phase is
dried over MSO4 and then evaporated. The crude
product is purified by flash chromatography to give
1.7 g of the expected productgy20 mp. = 126C. The
solid obtained is dissolved in dichloronmethane and
then salified by slow addition of a 2M solution of
hydrogen chloride in ether. After evaporation, 1. 7ot

of the hydrochloride are collected. 25 mp. = 178C&95
EXAMPLE 14: Conpound 187

N- (4- (5-BUBHIC 2Roe Oy pRen 1t Ry afbr- 4-GHNHCH, Q
(4- (3-nmet hanesul phonyl am nopyrrolidin-1-yl) pi pgg)d -
| - carbonyl)benzamde 5 (R (1) F~ = 2-Ovk, R2 =
5-nBu, R3 = f2 =S-0O0 NNII'" 0 57 ng of

nmet hanesul phonyl chl oride and 0.14 ni of
trlethylanlng are. added t

conpound 152 |WlXt¥r8a§OS%Pépﬁpg 2951 Eflcompound
¥EghePr%%8§5@¥ aﬁep%%e gVFﬁfAEheéNzﬁh O4rsal ¢

iumirs fi tere en “evapor at ed" and

5t abeamuaometh9&the@ﬁ tlgwromal%gaal ¢ phase bts,cn is
washed twice wth urated NaC solution, dried over

My 04 1arede¥apo Ifatv@d anZ;l5 aThale€r ndarpr. ogyetri s$tRutkiihiged
by flash chromat ography to
overnight at room temperature, the mixture is evaporated
and the residue is taken up in DCM and then washed 3
times with water, dried over MgSO4 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-

yl]-4-[3-(tetrahydro-2H-pyran-4-ylamino)propyllbenzamide

(U:Rﬁ=LONw;R235mBu;Rf$b=4{CHQfNH“<::jb

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



give 65 ng of a white solid. mp. = 125C. EXAMPLE 15:
Conpound 153

N- (4- (5-Butyl - 2- met hoxyphenyl ) t hi azol -2-yl)-4- 20

(4- (3-propi onyl am nopyrrolidin-1-yl)piperidine-I-
carbonyl)benzarri de 96 (R) (1) & = 2-Owe, RZ = 5-nBu,
R3 f2 O0.04 g of propionic anhydride and O 05 m of
trlethylan1ne are added to a solution of 0.1 of

Comn%m@lo%%%fa% ES&% Orﬂfﬁn"%?um.s @é‘ gmldner

acetate. After ut e

di ghlcoRet, h@\"f%erTl%QlerQ%@ Cfoqhq%e n{ﬁu\ﬁ%%he% V‘xllt R of
water and with saturated NaCl sol ution, dried over

My S@BHaAC)gvaporatied. akheser vdengr @guebnt§nﬂéal tbede

by flash chromatography to give 67 ng of a white
soOlhiothrs10 1] pNa7CG)28ébllﬂ?W¢PLaE1d@tmTwadcf&j, the
1-(1-(4-(4-(5-Butyl - 2- net hoxyphenyl )t hi azol -
EWIGﬂmhﬁnnwkﬁb&mamyBﬂ@qmaUaﬂ my45¢kknym@obmdlmh&-pkganlc
acetate 15 (R) 0 (1) Rt = 2-OW = 5-nBu, R3 f2 =

73 Phgsef 1gc eisbeshmidhi dé oarl\l@z(é\@ﬂeibltmtmn soldittiom afried
0.2 g of compound 66 dissolved in 1 m of 20

di OMSST debRarmnd grapoatriy STha MRALCT wWhiaingd iy

of
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 -CONH(CH,);"N

15

A mixture containing 0.3 g of the compound
from Preparation 4.2.14, 3 ml of CHsCN, 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 CH3CN 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-(S) - (Hydroxymethyl)pyrrolidin-1-~
yl)ethoxyl-N-[4-(2-methoxy-5-propoxyphenyl)-1,3-thiazol-

2-yllbenzamide.



acetic anhydri de are added and the mxture is stirred
for 12 hours at RT. The nediumis diluted in dichloro
97 net hane. The organic phase is washed 3 tinmes with

10% Na2COB8 solution, then with water and then with

saturated NaC solution, andgdden dried over MySO4
and evaporated to give 194 ng of a white solid. 5

mp. = 99C. EXAMPLE 17: Conpound 189

4-(4-(1-Acetyl pyrrolidin-3-ylam no) pi peridi ne-1I -
car bonyl ) - N-4- (5-butyl - 2- net hoxyphenyl ) t hi azol - 2-
yl )benzanmi de 10 (1) R =2-OMVe, R2=5-nBu, R3=f2= CHOHN

N~-NOA) tert-Butyl 3- (1 (4- (4-(5-butyl-2- (S)
met hoxyphenyl ) t hi azol - I car bam)yl ) benza ridjn-
4 15 yl 4bi: I%)‘pg’@Mﬂh &, TeS-Onkri Boxyalat 4- Q\(ééfzgﬂ n of

0.23 g of (S)-3-amno-|-NBoc- pyrrolidine and O

«Q

of the conpound from Preparation 4.1.1in 2 m of

di chl oronethane is stirred for 30 mnutes at RT. 0.43

g of NaHB(QAc)3 and 8 drops of acetic 20 acid are

added to theArwmastboa pprteisinghé.redcofoRrepsdatirisd. 7,
then stirred at RT for 4 hours. The nediumis

Shydr Blly2Ed DB} add Pt Rédnoéf ﬁlét’ér" aRdryhsplddioergthpnpl,

di chl ororret hane and washed 3 tines with nolar sodium

hy8r 6xPdet ﬁ*ﬁ@ﬂépéﬁmca%aréed?%p%va%ﬁeﬁﬁﬁ%ﬁ 48t EFéféld for
251I§'a90u50| UELEny FLhe 8! MISRE (nd \Lhen evapydted.

10

15

20

added to the reaction medium and the phases are then
separated by settling. The organic phase is washed with
water and then dried over MgSO, and evaporated. The
residue is purified by chromatography on silica, eluting
with a DCM/MeCOH 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.

(D:Rp=%0Meﬂg=5mBuﬂg=b=4-CHfN }NH—<::>O
A)
(IV) : R, =2-OMe ; R, = 5-nBu ; Ry = 4- CH,-N >‘ITI CO
Boc




98 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 ) tdy azol - 2-yl ) - 4-

(4- (pyrrolidin-3-ylam no) pi peridi ne-I|-carbonyl)benzam
de 2 m of hydrochl oric ether are added to a sol ution
of 0.61 g of at gggegqg%eﬂtg%%ge@ bR yhe s repg%%gggnd

step in 2 m o i chl'oromet hane.” After “4 hou

M rebas pabpRTattiBe BEdi, UMahg @vano?ab@d thEhecabdded from
product is trlturated from et her iltered off, rinsed

W phepbhtat iand2dni ed tomgi w& QH3EN g1 6f réhgu%@eﬁéﬁdone
compound. M+ = 562 at t = 5.83 mnutes. 15 O

4- hdull- Abnet prpyiucal idi fi3tglrapt od)fpi pehisddn@ith CH3CN and
1- carbonyl)-N4-(5-butyl -2-net hoxyphenyl )t hi azol -

Syl thenz amitte eAhsus pedsidoneof a@. 50§ Cobvelre Pe@qrpdurth g of
obtained in the preceding step in a

di thkeoesperhadecompphlingdcéisavbtaldedi.xt ure i s treated

with 10% Na2CO3 sol ution. After separation of the

ph&des by settling, the aqueous phase is extracted

with ethyl acetate and then w th dichloro- nethane.
The conbi ned o@éaﬁlprﬁ§§e§°§P€u&P|Q@téﬁéﬁdwﬁgoiheand
ora

regg&gﬁﬁgngwﬁ%gﬁ P&F§§%|3%dgre b%f%g;%cavﬁloxane and
10ah§2&93%§p%%§n% h%ugg aqi tlrre%%pe%a 8@% rw%%e is added

thé mxture i's s
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,CO; mixture. After separation of
the phases by settling, the organic phase is washed with
15 10% Na,CO3 and then with water, dried over MgSO, 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]terephthalamidef

n() : R, =2-OMe; R, =5-OnPr;Ry=¢, = 4-CONH~(CH,),-N
(S)
CH,0H

25



3 hours 30 mnutes at RT. The nediumis evaporated and
then chromat ographed on silica to give 0.3 g of the
expected product. M+ = 604 at 6.68 m nutes. The
tables that followillustrate the chem cal structures
and the physical properties ofga few exanples of
conpounds according to the invention. In these

tables: in the "salt" columm, "-" represents a

conmpound in 1P {fy egencgasﬁ)éc C&gﬂrpoc L ﬁ'ﬁéﬁar_a%\}gn 4.5 in

represents a conpou in hy i'de for

Et .2 nflr .of Riom NBUmil B B and plifese represgnis -
respectively, the nethyl, ethyl, 'n-propyl, iso-

pr gy no Nrdiae t Haawibututde t &ty Blittdoquid, ey lst ik ing

groups; - Ph and Bn represent, respectively, the

pheford lEndnirheresy,| Ifyroups;ofTHRBER@AESgNEAd 5 drops of AcOH
t et rahydr opyran-4-yl. The conpounds are characterized

i tdey dnide2D artbist inucineari svagpmetiinm ede sorranic e quddR)
spectrum placed at the end of the table, or by their

mel Yt gdsichtNaxCRs psylubtony vaeer amdsDEMeare vaddegtto the
and retention time (t), expressed in mnutes. 100

TABLS2 Ot IBhfhd i RETB Sd1e G exfiez dtiegh. segrated by

| - OVe- ,Pr-qT ) 2NEt 22HCINVR 2- Ove- OnPr 2HCI M+ =
498t Qgﬂ) e gqueqissphase 1s re-extracted with DCM and

the extracts are washed twice with saturated NaCl

10 solution. The organic phases are combined and dried over
MgS0O,. After partial evaporation, CHisCN 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.).

15 EXAMPLE 12: Compound l4a
N-(4-(2-Methoxy-5-propoxyphenyl)-1,3-thiazol-2-yl)-4-(2-

piperidin-l-ylethoxy)benzamide dihydrochloride.

(I), 2HCl: R =2-OMe; R,=5-OnPr;R;=2a,= 4.0-(CH),-N )

20
A mixture containing 0.19 g of the compound
from Preparation 4.8, 62 mg of Kp;CO3 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
25 and water are then added. The reaction medium is washed
with water and then with dilute NaOH solution. The

organic phase is dried over MgSO4 and evaporated. The




3- OVe- OnPr - O( CH2) 2NH( CH2) 20H MH+ = 472.
4- OVe- OnPr 2HCI MH+ = 482.3 -O(CH2) z N~t
5- OMe- OnPr - O( CH2) 2NHi Pr 2HCLMHO = 470. 2
6- OMVe- ONPr 2HCIMH+ = 572.5 -O(CH2)i NaPh
7-OVe- OnPrVH+  468.4 -Q(CH2)2 y /t = 5.
8- OMe- ONPr-MH = 512.4 - O(CH2) 2 NaOHt =
9-OMe-OnPr-MH = 512.4 -O(CH2) 2 Nt = 5.72 (S) CH2OH

CH%&fﬁdG@blghghggﬁg rggﬁéa 3o QQ@H%LZ Q&uf1§g7%1@ﬁ)

OnPr - NI- 1- THP2ZHCI M+ =

t %c&?méénoﬁtlo@ﬁtz O(z )ZNEEZ%H%NEe Is4%éként ol 5 _ 5n9%cM
~OVe- OnPr 2HCI nP= -O(CH2) 2 N(dec) (S)MH

52@0@1@H@@WB§ adﬁiﬁéon of hydrochloric ether, filtering

4
t
t
73
5.
.7

and washing with ether. After drying over P,0s at 60°C,
5 54 mg of the expected compound are obtained.
NMR spectrum: Compound 1l4a: 0.97 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

®)
N Yo \/
(DR, =2-OMe, R, =5nBu, R, =f2= ND‘N(j
¥

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 (OAc)3. 3 drops of acetic acid are added to the

25 reaction medium, which is then stirred at RT for 2
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14- SEt - nBu- O{ CH2) 2NEt 22HCI MH = 512.5 t = 7.64 14

a- OVe- OnPr - O CH2) 2N2HCI NMVR

15- OVe- OnPr - CONH( CH2) 2NEt 2-m P = 204T MH+=511.4 t =
5.70 16- OVe- OnPr- CONH(CH2) 3NEt 2- MH = 525.3 t = 5.73
17- OVe- ONPr-m p. =168C - CONH(GH2) 2 NVH+ = 539.3 (S)t =
5.68 CH2OH 18- OVe- OnPrN Et-M P.” = 166C - CONHCH2MH+ =
523.3 t = 5.86 19- OVe- OnPr2HCI M4+ = 525.5 i-N Jt =

6 ﬁéu%g CWEegﬁg??Uﬁl¥§+h¥d§§9y§edcgwgggﬂéléo§6gkogater and

ZZtQ&/B ERPL2Eh3 WV aléﬁlo{%om@@h@%ana QadBebHZ times
23-OVe-OnPr/~M P. = 153C -CON\\ M{' =579.5 /rTHP -t =

6. ®2th 1M sodium hydroxide. The organic phase is washed
with saturated NaCl solution, dried over MgSOs and then
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.

B) 4-(4- (3-Aminopyrrolidin-1l-yl)piperidine-1-
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
9 ml of dichloromethane. The mixture is allowed to
return to RT. After 2 hours at RT, the medium 1is
evaporated and then taken up 3 times in dichloromethane
and evaporated. The oil obtained is taken up in
dichloromethane and then treated with 10% Na,COsj
solution. The organic phase is washed with 10% Na,COs3
solution and then with saturated NaCl solution, and then
dried over MgSO4 and evaporated to give 2.18 g of a
beige~coloured solid. The free base is purified by
trituration from a dichloromethane/methanol mixture to
give 1.9 g of the expected product. The hydrochloride is
obtained by slow addition of a 2M sclution of

hydrogenchloride in ether to a solution of the free base



C 24- OVe- ONPrM P. 205 - CONN 579.5 ~~~~//// M = (S)t
6.31 CH2OH 25-OMe-OnPr/-\-M P. = 205C - CONNO
26-OMe-OnPr-M P. = 178C -CO-N (g) NMez

27- OMe- ONPr 2CF3- M+ =481.2 -CO-NCO2 Ht = 6.30 (S) NH2
28- OMe-ONPrEt_nP = 152C NVH = §23.4 -CONHCH2 t = 6. 52
(S) 29- Ove- OnPr Et 2HCI M4+ = 523. 3 Nt =6.58 - CONHCH2 (S)
30- OVe- ONPrEt-m P =150C NVH = 523. 4 - CONHCHz~

in a chloroform/methanol mixture. The suspension is

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 solution. The organic phase is dried over
MgSO; 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
2M solution of hydrogen chloride in ether. After
evaporation, 1.72 g of the hydrochloride are collected.

25 m.p. = 178°C



.52 (R) 31- OVe- ONPr2CF3- MH+ = 481.5 - CO- NCORHt =

t =
6.10 (R) NHz 103 32-OVe-OnPril-M+ = 481.4 -CONH- (| t
= 6.

25 Q (S) JJJ 33- OVe- OnPr - ( CH2) 2- NEt 22( HO2CNMVR

- CO, H 34- OVe- OnPr ~1- nP= 141C - CH( Me) NH( CHZ) 2 N%
35- OMe- nBu- O CH2) 2NEt 22HCINH+ 4% 482. 4 t = 6. 46
36- OVe- nPr - 0( CH2) 2NEt 22HCI M+ = 468.3 t = 6. 17

37- Ove- CEt - O( CH2) 2NEt 22HC1 M+

454.2 t=5.84

g%%m‘lﬁww EohPbudg- PeGH2) 2 N-t = 6. 12

- nPr - O CHD) BN THP2OF3- MH = 496.3 CO ,)H = 6. 03

40- OVe- nPr - OCHK4)-2 MMy TR WHmetQ%Qyﬁhanll%hlazol—2—yl)—4—

10

15

20

(4- (3-methanesulphonylaminopyrrolidin-1l-yl)piperidine-1-

carbonyl)benzamide

N ,O

(
O-F
()R, =2-OMe, R, =5nBuy, Ry=f2 = \n/ o
0]

57 mg of methanesulphonyl chloride and 0.14 ml
of triethylamine are added to a solution of 0.14 g of
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 1s washed twice with
saturated NaCl solution, dried over MgSO; and evaporated.
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-2-methoxyphenyl)thiazocl-2-yl)-4-
(4= (3-propionylaminopyrrolidin-1-yl)piperidine-1-

carbonyl)benzamide



41- OMe- i Pr- O CH2) 2NEt 22HCI MH = 468. 4 t=6. 16

42- OVe- Ph- O( CH2) 2NEt 22HCIMH+ = 502.2 t=7. 16

43- OVe- 0- O( CH2) 2NEt 22HCIMH = 508.5 t = 7. 41

44- OEt - Et - O CH2) 2NEt 22HCI F =180T M-+ = 468.4 t = 6. 89
45- OVe- CF3- O( CH2) 2NEt 22HCI MH = 494. 5 t =6. 68

46- OVe-nBu-MH = 510.4 -Q(CH2)2 Nt = 7.11 (S) CH2OH 104
47- OVe- 0- O( CH2) 2NH THP2HCI MH = 536. 4 t=7. 31
48-CEttert--O( CH2) 2NEt 2- P = 116C Pentyl M\+ = 830.5 t

= 7.60 49- OVe- secBu- Q( CH2) 2NEt 22HCI . P=,150- 156C ~
482.5 t=7.24 50- OMe-tert Bu- O CH2) 2NEt P/~
149- 151 CINRH= 2 QbR Rg= 5-nBuUAR,GH2 51- O~ NBul B) e 72HCIVH+

= 466.3 -O-CH2t = 7.09 NHJ

0.04 g of propionic 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

5 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.

10 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

15
R o
() R, =2-OMe, R, =5-nBu, R;=2= ND—NC( To(
T

73 mg of acetic anhydride are added to a
solution of 0.2 g of compound 66 dissolved in 1 ml of
20 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-
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52- OMe- nBu~NI H2HCI MH = 452.4 -O-{ t = 7.01 (S) 53- O\el
~] - O( CH2) 2NEt 22HCIMH+ = 494.4 t = 7.23

54- OMe- nBu/ - NH2HCI MH+ = 466. 4 - Ot =7. 12 MB)

55- OMe- CHEt 2- O( CH2) 2NEt 22HCI MH = 496.4 t = 7.29

56- OVe- NBUNH2HCI MH+ = 452.4 ' QM = 6. 98

57- OMe- OHN2HCIMH = 492.4 -O 2t=7.33 (S)

58- OMe- CH- - O( CH2) 2NEt 22HCI M4+ = 524. 4 nPrt = 7. 84

59m9t9§%en8?h€X6¥G£%§§t%%5%%?%% wagggg ES§ZP§% with 10%

60- CEt - OHN2HCI MH = 5

61y ﬁ%l&i%&HGrNcherA%t?n Wdedr latnd: t@re%g “ﬂll%)h Fatlhated
62- OFt - nBu- O CH2) 2NEt 22HO M+ = 496. =

63N§UETsBBUtQEﬁ#QEQNEEBEHCHMHéd o5éQ-ﬁg304 and evaporated

to give 194 mg of a white solid.

m.p. = 99°C.

EXAMPLE 17: Compound 189
4-(4-(1~Acetylpyrrolidin-3-ylamino)piperidine-1-
carbonyl)-N-4-(5-butyl-2-methoxyphenyl)thiazol-2-

yl)benzamide

(S)
() R, =2-OMe, R, = 5-nBu, R, =f2 = NO/ \<:1 )
T

A) tert-Butyl 3-(1-(4-(4-(5-butyl-2-
methoxyphenyl)thiazol-2~-ylcarbamoyl)benzoyl)piperidin-4-
ylamino)pyrrolidine-l-carboxylate

A solution 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)3 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
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t = 7.90 64-OMe-nBu/\-MH+ = 523.3 - CONH(CH2) 2 Jt =

6.22 65- OMe-nBu- nP= 199C - CO-NN M+ = 577.5 \y~v~

(S)t=6.83 CH2OH 66- OMe- nBu- M+ = 563.3 -CON Nt = 6. 84

(R) OH 67- OMe- nBu160C dec - CON NH THPNVRVH+ = 577.5
=6. 84NVR 68- OMe- nBU2HCL. p= 18198189C ~NH THP dec - CON

~~~~~~~~ JIIJIIMH = 577.5 t = 6. 80 69- OMe- Et NVR - CON |

N, v 70- Ove- Et - CON NH-THPNI\/R 71-OMe-Et/\-M P. = 208C

-CENU@CUZE§ @ QWHfhé é%ﬁected compound. The crude product

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
compound.
MH" = 562 at t = 5.83 minutes.
C) 4-(4-(1-Acetylpyrrolidin-3-ylamino)piperidine-
l-carbonyl)-N-4-(5-butyl-2-methoxyphenyl)thiazol-2-
yl)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% Na,C0Oz; 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 dissolved in 2 ml of dichloromethane. 0.062 ml of

acetic anhydride is added and the mixture is stirred for



t

= 6.39 72-OMe-Et-M#+ = 549.5 -CON Nt = 6.35 (R)

CH2OH 106 73-OMe-Et-MH = 549.5 -CON, )-- N ~/ t=
6.35 S ( ) CH2OH 74-OMe-nBu-m P = 190C - CON NVH+ =
577.5 (R) CH2OHt = 6.98 75-OMe-Et-m p.- 140C - CON
NVH+=535. 4 (S)t = 6.27 OH 76-Qyg-Et-M P. = 90C

- CONHCH2MH+ = 493.4 (S) Nt = 6.45 Et

77-OMe- Et-m p. 143C - CON NVH+ = 535.4 Rt = 6.22

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 “HCl” 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.



) OH

(St
563.5 ()t

( 78-Ove-Et-MP.
6.16 MeCO- NH 79- Ove- Et - nP. =

= 521.4

225C - CON NVH = 576.4 (S)t
165C - CON NVH+
6. 42 MeOCH2 80- Ove- nBu- M P.
= 6.68 OH 81- O\Ve-nBu-M P. =
NH- ( CH2) 30HVH = 551. 5 t
1550C 82- OMe- Me~ MH
83- OVe- nBuM P.

6, 730807

563. 4
129C - COND- NVH+
140C - CON

CON. J-NmP.=
t =5.87 (R OH
76C - CONHCH, M+ = 521.4 (R S) Mt

7.13 B TABLE 7
ﬁ s
e Ly
3 \ R,
(Ia)
Rl
Compound Ry Ry R3 Salt |Characterization.
No.
1 -OMe | -OnPr -O(CH3)NEty 2HCI NMR
2 -OMe | -OnPr 2HCI | MH™ =498.4
OCH) N 0 t=6.64
3 -OMe | -OnPr -O(CH3)pNH(CH3),0H - MH' =472.4
1=6.45
4 -OMe | -OnPr 2HCI | MH" =4823
'O(CHz)z— N\ t=5.87
5 -OMe | -OnPr -O(CH2)pNHiPr 2HCl | MH'=4702
t=5.84
6 .OMe | -OnPr 2HCI | MH =5725
-O(CH,);"N Ph \ =759
7 -OMe | -OnPr O(CH _N<> - | MH"=468.4
“O(CHy); t=5.73
8 -OMe | -OnPr - MH' =5124
-O(CH) N OH t=5.64
9 -OMe | -OnPr . MH" =512.4
-O(CH,);N t=5.72
(S)
CH,0H




84- Ove- MeM P.

85- Ove-Me-M P. =
CH20H 86- Ove- nBu- nP. =

198C - CON NH THPMH+ =
160C - CON M+ =

170C - CONO-N MH+
6.80 (R S) OH 87-OMe-nPr-M P. =

507.5 (R S) Nt=6.76 Et 88- ove% gr-MP. =

- CONHCHZ2 MH+

507.4 (S) Mt

535.5 t=
535.5 v (S)t

= 577.5
158C - CONHCH2 MH+
102C
8 Et 89-OMe-nPr-MP. =

160C - CO\lHCHZI\/H-I- = 507.4 (R Nt = 6.79 Et
90-(1\/!3 nDn '\... 5 ’75 hwm\:’ i,JNH(nlm\’ ZGHt - GG
10 -OMe -OnP 2HCI MH =512.3
-O(CH,);"N t=5.71
R)
CH,0H
11 -OMe | -OnPr -O(CH»)sNH-THP 2HCI | MH" =512.3
t=575
12 -OEt | -OEt -O(CH3)9NEty 2HC] | MH" =4844
t=5.94
13 -OMe | -OnPr 2HCI | mp.=122°C
-O(CH,);N (dec)
® MH" =525.5
CH,OMe { = 6.84
14 -SEt | -nBu -O(CH);NEty 2HCI | MH'=5125
t=7.64
14a -OMe | -OnPr 2HC! NMR
-O(CHZ)Z—N
15 -OMe | -OnPr -CONH(CH3)2NEty - m.p.=204°C
MH' =511.4
t=5.70
16 -OMe | -OnPr -CONH(CH3)3NEt) - MH' =525.3
t=5.73
17 -OMe | -OnPr - |mp.=168C
-CONH(CH,);-N MH" = 5393
(S) t=5.68
CH,0H
18 -OMe | -OnPr N Et - |mp.=166°C
-CONHCHZ_[ ] MH+ -5233
t=5.86
19 -OMe | -OnPr N\ 2HCI | MH' =525.5
-CONH(CH,);-N 0 ¢ =6.55
20 -OMe | -OnPr /~ \ 2HCl | MH =539.5
-CONH(CH,);-N 0 (= 6.55
21 -OMe | -OnPr - MH" =5233
-CON NMe, t=5.56




108 91- Ove- nBu- nP= 208C - CONHCHZ M+
Nt=7.30 Et 92- Ove-nBu-M P.
7.04 Et 93- Ove- Et M+

(R N

550. 4

521.5 (S)
132C - CONHCH2 MH+

521. 3

- CONcNH( CH2) 2NHC(]VE JJJt6.30 94-OWe-Et-9.4 MH 509. 4

- CONaNH( CH220Ht = 6 28 95- (]VE Ié% = 170C
-CONH(CH2) 2 NMH+ = 479.5 t ZSL 4
96- OMe- Et - CO\lH(CHZ) 2NH22HCI I\/H+ = 425.4 t = 6.32
97- OVe—Et=CONH( CH2 Z2NEt 22HC M I30C e M#BT At =
6. 55 8- M- Et|iONe| WB' =146G, CON N- ( )5%%415"“:_'43‘-5
523.5(t = 6.29 99- OVe- Et|- CONF( - Hpet | 2610828
M+ =|467.4 t 1= 8. 04 100-OVe-ABu~—RP—2 177C
23 OMe -OnPr m.p.=153°C
-CON NH-THP MH" = 579.5
t=6.32
24 -OMe | -OnPr m.p. = 205°C
-CON N MH' =579.5
) t=6.31
CH,OH
25 -OMe | -OnPr N/ \0 - m.p. = 205°C
-CON
_/
26 -OMe | -OnPr - |mp.=178C
-CO-N
(S) NMe,
27 -OMe | -OnPr 2CF3- | MH'=4812
-CO-N CoH| t=630
(S) NH,
28 -OMe | -OnPr Bt - |mp.=152°C
ONHCH— MH" = 523.4
< 2 | | t=6.52
)
29 -OMe | -OnPr B 2HCl | MH=523.3
N 1=6.58
-CONHCHZ—Q
S
30 -OMe | -OnPr Et - |mp.=150°C
NHCH— MH' =523.4
o 2 | | t=6.52
(R)
31 -OMe | -OnPr 2CF3- | MH =4815
-CO-N COH | t=6.10
(R) NH,




- CON NHCHZ2 THPMH+
493.5 - CONHCHZ, t

, -t
}-OH2HCA 75 t
NML. 1+ =

537. 4 - CONaNH( CH2) 20t

591.4 t =
6.59 (S) N Et 109
102- OVe- Et ~\ 2HCI m p. = 187C \
= 6.12 (R) OH M
=6 .
604.4 (S) McCONHt =

~ Mt =

535.4 - CON

5.95 101- Ove- Et 2HCI M+ =

/}-N

549.5 103- Ovke- nBu- CON-N,

104- OVe- nBy/g5~- M P. = 207C - CON
.74 105- OVe- nBU2HCLNVE
6. 69 106- OVe- NBu/ ~- NH+

547.[4 - N 't |=ofte $30nPr NH - | MH =4814
'CON“(S) t=6.25
33 -OMe | -OnPr -(CHz)2-NEty 2(HO,C NMR
-CO7H)
34 -OMe | -OnPr - |mp.=141°C
.CH(Me)NH(CH,);s N O
35 -OMe | -nBu -O(CH2)2NEt) 2HCl | MH' =482.4
t = 6.46
36 -OMe | -nPr -O(CH2),NEty 2HC! | MH' = 4683
t=6.17
37 -OMe | -OEt -O(CH3);NEty 2HCI | MH' =4542
t=5.84
38 -OMe | -nPr - MH" = 466.3
-O(CH,);i~ N t=6.12
39 -OMe | -nPr -O(CH7)NH-THP 2CF3- | MH =4963
COoH t=6.03
40 -OMe | -nPr -O(CHg);NMe-THP - MH' = 5104
t=6.13
41 -OMe | -iPr -O(CH2)yNEt) 2HC! | MH' =468.4
t=6.16
42 -OMe | -Ph -O(CH3)NEty 2HC1 | MH =502.2
t=7.16
43 -OMe O -O(CH2)9NEty 2HCI | MH" =508.5
t=7.41
44 -OEt | -Et -O(CHp)NEty 2HCl | F=180°C
MH" = 468.4
t=6.89
45 -OMe | -CF3 -O(CH,)NEty 2HCl | MH' =494.5
t=6.68
46 -OMe | -nBu . MH' =510.4
-O(CHYN =711
®)
CH,0H




107- OMe-nBU2HCI MH = 547.3 ~ t = 6.93 - CON N~J

108- OVe- NBU2HCIM P. =196C - CONHCH2MH+ = 493.3 Nt =
6.84 H 109- OMe- nBUNH2HCI M P. =192C - CONVH = 492. 4 (1
S,4S) t = 6.65 110- OVe-nBu/ - ~- M+ = 563.3 - COND-1 JOt
6.84 111- OVe-nBu~~-nP = 180Gy, 00N N - MeNH+ = 494.3 t
6.80 112- OVe-nBu- M+ = 578.4 - CON NH( CHZ) Z- NHCOVE t
6.80 113- OVe-nBum P=150C - CONM\ x NVH+ = 604.4 , ~

CONHZt™—=-6.9 g 1 1 - El él}‘[ N"ﬁ_'rhb - P %é& MH™ =536.4
“coy \M# = g5 _@ Rt o
48 -OEt tert- -O(CH2)yNEty - m.p.= 116°C
Pentyl MH" =510.5
t=7.60
49 -OMe | -secBu -O(CH2)sNEt, 2HCl M.p=150-156°C
MH" = 482.5
t=7724
50 -OMe | -tertBu -O(CHz);NEty 2HCl (p.=149-151°C
MH" =482.4
t=6.05
51 -OMe | -nBu (S) 2HCI | MH' =466.3
-O-CH; t=17.09
NH
52 -OMe | -nBu NH JHCI | MH' =4524
‘0( 5 t=7.01
53 -OMe G -O(CH3);NEty 2HCl | MH' =494.4
t=723
54 -OMe | -nBu NH 2HC1 | MH" = 466.4
'(g,s)‘ > t=7.12
55 -OMe | -CHEtp -O(CH2)2NEty 2HCI | MH' =496.4
t=17.29
56 -OMe | -nBu NH 2HCl | MH' =452.4
'?R) =698
57 -OMe O HN 2HCl | MH' =492.4
‘O'CHz( | =733
S
58 -OMe | -CH- -O(CH3)2NEty 2HCI | MH =524.4
(nPr)y t=7.84
+
59 -0-CH,- | -nBu -O(CH2)aNEt) 2HC] | MH =5224
_q t=7.81
60 -OEt _O HN 2HCI | MH'=506.3
-OCH; =753
(S)




(s) NHCOME 115- OVe- nBu- MW = 630. 4 CONN t

116- OEt - Et 2HCIM P. = 171C - CONHVH+ = 479.4 (R S) H t

6.57 N 117-OEt-Et-nP =

6.50 118- OMe- nBu- MH+ =

119- OFt - Et 2HCI MH = 533. 4 _Caﬂza‘c’& 75 (S)
)

120- OVe- nBuNH - nP= 200C dec (

171C - CON NHTHPMH+
547.4 -CONt =

=6.74vw O

= 563.4 t

7.18 (S) CHZ- N~

CH2 N

COve MH604.5 -CONO N

61 -OMe | -nBu HN 2HCI | MH" = 466.3
-OCH; t=6.93
(R)
62 -OEt | -nBu -O(CH2))NEty 2HC1 | MH" =496.3
t=7.56
63 -OnPr | -nBu -O(CH3)2NEty 2HCI | MH" =5103
{ = 7.90
64 -OMe | -nBu /N MH"' =523.3
-CONH(CH,);N 0 L= 6.22
65 -OMe | -nBu - | mp.=199°C
-CO- N MH' = 577.5
S) 1=6.83
CH,OH
66 -OMe | -nBu - | MH'=563.3
-CON, N t=6.84
R) OH
67 -OMe | -nBu - 160°C dec
) NH-THP *_
CON NMR | MH'=5715
t = 6.84 ;NMR
68 -OMe | -nBu 2HCl np=181-189°C
-CON NH-THP dec
MH" =571.5
t=6.80
69 -OMe | -Et /T \ . NMR
-CON N 0
70 -OMe | -Et .
-CON NH-THP NMR
71 -OMe | -Et N/ - '\O - |mp.=208°C
-CONH(CH,); MH' =494
272 T\ /
t=6.39
72 -OMe | -Et - MH" = 549.5
-CON N t=6.35
R
( )CHZOH




~~~t=6.65 121-CEt-Et-CON M\> OH M P. = 136C M+ =
535.3 t = 6.37 122-CEt-Et2HCI M P. =145C - CONHCH2M+ =
479.3 N ~+S) H =6.52 123-OEt-Et-nP = 134C - CON NWVH =
549.3 (Rt = 6.34 OH 111 124 OvenBuCON\ ~N~- M+ = 533. 4
t=6.91 125-CEt-Et2HCIm P = ?/I_IECG\IHCHM-I' = 507.4
(S) Nt = 6.75 Et 126- Ove- nBuU- 658.3 -CON Nt
7.14 (S) CFSCO\IH 127- Ove- nBu2HCII\/H+ = 618.4 -CONa Nt =

6. 79— Llo) MeCcer 12 8=TONVE=-But==2HCIvH+ T+ 56411) 590
SoON, /113 NH( CRMOONFB . (= = 6o E'ja-maz'lo%“ - 3
t=6.35
S ]
CH,OH
74 -OMe | -nBu / - [ mp.=190°C
-CON N MH* = §77.5
R) | -
(R) CH,OH 1=6.98
75 -OMe | -Et / - | mp.=140°C
-CON N MH" = 535.4
(S) OH =627
76 -OMe | -Et - |mp. =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 - |mp.=225°C
-CON N MH" = 576.4
) t=6.16
MeCO-NH
79 -OMe | -Et . Imp.=165°C
-CON N MH" = 563.4
(S) t=6.42
MeOCH
80 .OMe | -nBu - |mp.~129°C
-CON, N MH" = 563.5
S OH t=16.68
81 .OMe | -nBu - |mp.=140°C
-CON, NH-(CH,),0H MH" =551.5
t=6.73




__( - CONHCHZM+ =
130- Ove-nBu-M P. =
6.80 131-CEt-0-nP =

563.4 (R S) Mt
222C - CONH N- MeMH +
143C CON-N-MH +=487.5 t=7.53

132- OEt- 0- P = 97C - CONHCH2MH = 561.4 (S) Nt

=6.74 T HP

507.3 t =

7.74 Et

133- OVe-nBu-m p. = - CON NH = 561-he=561.4 t = 6.99 112
= 192C -CO- N,

134- OMe- 01- nP.
| ~J t =

Y---N, |

= 573.4
7.16 135-CEt-Et2HCI VMH = 590.3 -COND-1" 1t =

6.4 Il dﬂf\_f\nn
AR e N RN

62HCi = 3 mp.= 155°C
-CON N MH" = 521.4
83 -OMe -nBu mp.=> 76°C
-CONHCH; MH ' =5214
(R,S)TII t=7.13
Et
84 -OMe -Me m.p. = 198°C
-CON NH-THP MH" = 535.5
t=5.96
g5 -OMe | -Me m.p. = 160°C
-CON N MH" = 535.5
(5) 1=593
CH,0H
86 -OMe -nBu m.p.=170°C
-CON N MH" =577.5
®S) oK t=6.80
87 -OMe | -nPr m.p.= 158°C
-CONHCH; MH" = 507.5
R,S) I]‘ t=6.76
Et
88 -OMe | -nPr m.p. = 102°C
-CONHCH; MH' =507.4
O t=6.68
Et
89 -OMe | -nPr m.p. = 160°C
-CONHCH; MH' = 507.4
®) Il“ t=6.79
) Et
90 -OMe | -nBu MH" =537.5
-CON NH(CH,),0H t=6.67




-CONHCH2t = 7.03 (R 'S) N 137-O\e-0-m p.= 104C
- CONHCH2MH+ = 547.3 (S) Nt = 7.18 Et

138- Ove- nBu2HC1IMH+ = 4943 -CON NHi Prt = 6. 96
139- CEt-02HCI MH = 617.3 - CON-NHTHPt = 7. 32
140- Ove- 02HCI MW = 603. 3 - CONa HPt = 7.03
141- Ove-nPr- M+ = 563.4 - CON HPt = 6.42

142- Ove-nBu-MH = 591.3 -CON N-THPt = 6.84 Me

143 reve=—rBu=—tH="F615A=TCON—=THPT = 7 TTPT "
1444 OVe9h p.OL;DM% 40“5‘CCNHCH@M{CH (R S)” Nt|=7703%°C
Et 113 145- OMe- nBu2HA NH+ = 493 HNHt = pMh =5215
~~I 11 53 t=7.30
Et
92 -OMe | -nBu - |mp.o=132°C
‘CONHCHT(] MH" = 521.3
® N t=7.04
Et
3 OMe | -Et -COND-NH(CH,),NHCOMe ) MH =350
t=6.30
94 -OMe | -Et - MH" = 509.4
-CON NH(CH,),0H = 6.28
95 -OMe | -Et - |mp.=170°C
-CONH(CH,);- N\_/—:J MH" =479.5
t=6.44
96 -OMe | -Et -CONH(CH7);NH, 2HCI | MH' =4254
t=6.32
97 -OMe | -Et -CONH(CH3),NEt 2HCl |m.p=130°C dec
MH' = 4814
t=6.55
98 OMe | -BEt ITIC - |mp.=146°C
-CON/\:>-N-(CH2)20H MH" = 523.5
t=6.29
99 -OMe | -Et -CONH(CHy);NHCOMe - |mp.>260°C
MH' =467.4
t=8.04
100 -OMe | -nBu - |mp.=177°C
-CON NHCH,THP MH" = 591.4
t=5.95
101 -OMe | -Et 2HCI | MH =493.5
-CONHCHZ—(] = 6.59
(S)f?I
Et




146- OMe-nPr-M P. = 163C -CON NMW = 533.3 t = 6.56
147-OMe-nBu-mp. - 170C -CONH N- THPMH++ = 577.3 t =
6. 82 148- OVe2HCINnP . 180C - CONWNH THPMH+ = 589,3 t =
6. 76 149- Ove- nHex2HC1M+H = 605, 3 -CON-NH THPt = 7. 35
150- OMe- 0- m P= 164C dec - CON\ @ = 630.4 // (R
HNCOMWet 6. 97 151- Ove- nBu- nP 102’ CON NMH+ = 662. 3
(R)t =7. 33 t BUOCONH 152- Ovke- nBu3HC1IM P. = 1. 88C - CON
g7 8P NFZIR3- BU- NT By 128 1g7s
ol o KB 1 @1‘% 3 %R)t_c—g&é% 20 ;"H i
154-{OMe- nBu/ {~- nP+ 1480 - MHA=L599.13 (Rt ¥H =335
6. 74 (R) t=6.12
103 -OMe | -nBu 2HCI | MH' =549.5
-CON <>—0H (=675
104 -OMe -nBu - m.p. =207°C
-CON N © MH" = 604.4
MeCONH 1=6.74
105 -OMe | -nBu 2HCI | MH' =5374
-CON NH(CH,),0H (= 6.6
106 -OMe | -nBu /] - MH' =547.4
-CON N t=6.83
107 -OMe | -nBu an 2HCI | MH' =547.3
-CON N t=6.93
108 -OMe | -nBu 2HCl |mp.=196°C
-CONHCH; MH" = 4933
b t=6.84
109 -OMe | -nBu NH 2HC! [m.p.=192°C
-CON 1.4 MH" = 492.4
(18,45) t =6.65
110 -OMe | -nBu N\ - MH" =563.3
-CON N P t=6.84
111 -OMe | -nBu - {mp.=180°C
-CON ~ N-Me MH" = 494.3
t=6.80
+—-
112 -OMe | -nBu ONQ NH(CEL), NHCOMe . MH" =578.4
t=6.80
113 -OMe | -nBu - m.p.= 150°C
_CON MH' = 604.4
CONH t=6.91




NHCHO 114 155- Owe/ ~2HCI M+ =
7.08 (S) CH20H 156- Ove- nBu- nP= 182C CONHCH, M+ =
6.89 H 157- Ove- nPr - nP=
= 6. 39 HNCOWe 158- OMVe-nPr-nP= 226C - CON

éﬁg%CME-nBuNHTHP-nP: 94C

Nt =
(R t
NVH+=563. 2 (S)t

N MH616.3 - CON_ (R)

= 6.51 CH2CH
dec -CONME = 603.3 (endo)t =

603.3 CO N\

230C - CON NMH+

160- Owe/ ~

/Ir Nt =
507. 4

= 590. 3

- nP= 148C }

114 .OEt | -Et . - m.p.=153°C
“CON MH® = 590.4
(S =
NHCOMe t = 6.41
115 -OMe | -nBu o - MH" = 630.4
-CON N - t=6.74
0
116 -OEt | -Et 2HCl | mp.=171°C
-CONH MH" = 479.4
®S) —H t=6.57
117 .OEt | -Et - {mp.=171°C
-CON NHTHP MH'" = 563.4
t=6.50
118 -OMe | -nBu - MH' = 547.4
-CON t=7.18
S)
CH,—N
119 -OEt -Et 2HCI | MH =533.4
-CO t=6.75
(S)
CH,—N
120 -OMe | -nBu ®) NH - Imp=200°C dec
+ —
_COND_ N< ‘ COMe MH" = 604.5
t=6.65
121 -OEt | -Bt - |mp.=136°C
-CON NO‘ OH MH" = 535.3
t=6.37
122 .OEt | -Et 2HCl |mM.p.=145°C
-CONHCHZ—[ N j MH' =479.3
RS) y t=6.52
123 -OEt | -Et - |mp.=134°C
-CON N MH" = 5493
(R) OH t=6.34




v t
521. 4 NHCOWE t
162- Ove- Et - (CH2) 3NEt 22HC1IM+H+ = 452. 5

t
163- OMe- Et - M+ = 494.5 - (CH2) 3Nt = 6.9

= 6.66 HNCOME 161- OMe- nBu-nP= 112C ' ( 2)2- M+ =

164- Ove- nBu- M+ =

N

= 6.98 (RS

= 6.76
(S) CHOMe

5
480.4 - (CH2y2-N't = 7.18 (R S) OH

115 165- Ove- nBuvH = 507.5 -( 2-N t 6.25 (R'S)
NMe2 166- OMe- Et - MH+ = 507.6 (CH2)3-Nt = 6, 62 (9S)
Me—+67=Ce=nBu=virt—F45944 T
124 ‘OMe | -nBu - MH' = 533.4
'C°N<—_—>‘ NO t=691
125 -OEt | -Et 2HCI | m.p.=136°C
‘CONHCHZ‘(] MH" = 507.4
® N t=6.75
Et
126 -OMe | -nBu . MH" = 658.3
'CONQN t=7.14
(S)
CF,CONH
127 -OMe | -nBu 2HC1 | MH' =618.4
'CONQ' NCI t=6.79
(R,S)
MeCONMe
128 -OMe | -nBu 2HC1 | MH' =564.6
-CON NH(CH,),CONH, ~
t=6.69
129 -OEt -Et - m.p.= 170°C
‘CONHCHT'(] MH' = 563.4
(R’S)I[I t=6.74
THP
130 -OMe | -nBu - |mp.=222°C
‘CONH'C -Me MH' = 5073
t=6.80
131 -OFt _O - |mp =143°C
'C0N<:>_I‘<:| MH" =487.5
t=7.53
132 -OEt ; m.p. = 97°C
O -CONHCHT(] MH" = 561.4
® N t=17.74
Et
133 -OMe | -nBu - |mp.=188°C
'COND‘N: > MH" = 561.4
t=6.99




-(CH2)2 N t
-(CH 2)3N t

-(CH2) 2 Mt

-(CH2)2 N (R 9)t

171- Ove- Et - ( CH2) 3NH( CH2) 20H—.E =
t=7.11 172- OMe- Et - ( CH2) 3NH- THPZ
173- OVe- Et - MH+ = 480.4 - (CH) 3-N t

175

7.76 (S) CH2OH 168- OMe- Et - MH*
6.57 (R} OH 169- OVe- Et - M+ = 493.5
6.93 (~S) NHCOMVE 170- OMe- Et - M+ = 452. 4

= 6.94 H

VH+

466. 4

140C dec MH+=440. 4
= 480.5 t
6.49 (R) CH2OH

6. 54

174-OMVe-Et 2HCOIMH = 450 5 - (CH2)3-N It = 6 54
OVesiet / \ 2k®3hd\4—|+@452. 4 - 2) - |mp-=192°C
-CO-N N MH’ = 573.4
t=7.16
135 -OFt -Et 2HC1 | MH =590.3
-CON N L= 6.49
(S)
MeCONH
136 -OMe _O _(— 2HC! | MH' =5193
-CONHCH; (=703
(R,S) N—
) H
137 -OMe O . m.p.= 104°C
-CONHCH; MH" = 547.3
® N t=17.18
Et
138 -OMe | -nBu _ 2HCI | MH' =4943
-CON NHiPr t=6.96
139 -OFt O 2HCI | MH =617.3
-CON NHTHP =732
140 -OMe _O 2HC! | MH' =603.3
-CON NHTHP £=7.03
141 -OMe | -nPr R MH" =563.4
-CON NHTHP ¢ = 6.42
142 -OMe | -nBu - MH' =591.3
~CON e t=6.84
Me
143 -OMe | -nBu . MH" =619.4
-CON N-THP t=7.07
nPr
144 -OMe - lmp.=134°C
-CONHCH; MH" =533.3
®S) N t=7.03
Et




OH ~/t = 6.35 116 176- OMe- nBu2HCI np. = 173C MH = 450. 4
t=7.18 177-OMe-nBu- MH = 480.4 -(CHZ)3-N OH t=7. 13
178-OVe-nBUCH MH = 494.4 -( t = 7.04 2)3-N (R) OH
179- Ove-nBu-MH = 535.4 -(CH 2)3-Nt = 6.99 (S) MeCONH
180- OVe- nBu/ ~2HCI nP = 220' C Mp = 450.4 NHt = 7.19
181-OEt-Et-MH = 521.4 - (CH2)3-Nf = 6.63 (S) MeCONH
182- OVe- nBu- ( CH2) 3NH THP-m p. =150C MH = 508. 4 t=7. 10

183 -Ove-AB-hp=—88E-tec .
145 -OMe | -nBu 2HC! | MH =493.3
'CONHCNH t=6.81
146 -OMe | -nPr - |mp.=163°C
'COND‘NG MH" = 533.3
t=6.56
147 -OMe | -nBu - m.p.~ 170°C
CONH N-THP MH" = 5773
t=6.82
148 -OMe _<:| 2HCI |{m.p.~180°C
-CON NH-THP MH" = 589.3
t=6.76
149 -OMe | -nHex 2HC! | MH' =605,3
CON NH-THP (=735
150 -OMe O - |mp=164°C dec
'COND‘N ® MH" = 630.4
HNCOMe t=697
151 -OMe | -nBu ox N/—— - m.p. = 104°C
-C MH" = 662.3
M ® £=7.33
tBuOCONH
152 -OMe | -nBu /] 3HC1 |m.p.=188°C
-CON N MH" = 561.9
[R) t=5.82
NH,
153 -OMe | -nBu - |mp.=128cC
‘CONC>"N<:I MH' = 618.3
(R) t=6.84
NHCOEt
154 -OMe | -nBu - | mp.=148°C
'COND'NQ MH" = 5903
®R) t=6.73
NHCHO




-CH2 N NH THPNM +

= 563

80C dec - (CH2)2-N NH-THPMH + = 577.3 t =
185- OMe- Et Et 2HCI nP= 163C dec | NVH+ = 479. 4
-CH2NHCH2t = 6.14 (R S) 117 186-OMe-nBu(R)HCIm P =

178C NHVH+ =

125C | (R)NH ~SMH+
188- Ove- nBu(R) OM P. =

.4t = 5.80 184- Ove- nBu- m p.
5.94

634 -CON NJt = 7,7Q3 187-OMve-nBuO -M P.

= 640 x=6.88 -CON ar4 5

99C O J~ M# = 605 -CONaNt =

6. 92 189-6hve- nButte M@ 604 / (S) 2HCl | MH® =603.3
-CON N t=7.08
(5)
CH,0H
156 -OMe | -nBu m.p.= 182°C
-CONHCH,; MH" =507.4
ﬁ 1=6.89
157 -OMe -nPr - m.p.=230°C
-CON N MH" = 590.3
®) .
t=6.39
HNCOMe
158 -OMe | -nPr - m.p.= 226°C
-CON N MH" = 563.2
®) t=6.51
CH,0H
159 -OMe -nBu NHTHP - m.p=94°C dec
-CON MH" =603.3
(endo) t=6.86
160 -OMe m.p.= 148°C
-CON, N MH" = 6163
®) t=6.66
HNCOMe
161 -OMe | -nBu - m.p.= 112°C
“(CHy)y- MH" = 521.4
NHCOMe _
(R,S) t=6.98
162 -OMe | -Et -(CH2)3NEty 2HCI | MH" =452.5
t=6.76
163 -OMe | -Et . MH" =494.5
(CH)N t=6.95
)
CH,0Me
164 -OMe | -nBu cH - MH" = 480.4
- ),-N _
272 ®.S) t=7.18
OH




-CON.~/Tt =6.68 lull, N 190-Ove-OnPr-M P. = 210C
-CH2NH O 191- Ovke- F- O CH2) 2NEt 2HCl m P- = 228C
192- Ove- nHex- O( CH2) 2NEt 2HC M+ = 510 t = 7.73
193- OEt - nHex- O( CH2) 2NEt 2HCI M P. =182C MH+ = 524 t =
8. 05 194- OVe- O( CH2) 2NEt 2HO MHt 15 560 t = 7.93 H
195- OEt - nPr- Q( CH2) 2NEt 2- M+ = 482 t=7.11 118
196- Ove- CF2CF3- O CH2) 2NEt 2- M+ = 544 t = 6.79
197-0OVe-108 /| e =488~ ., NH = 7.53 . CON-Nai* = 5075
( R) '(CHz)z'N (R.S) t=06.25
NMe2
166 -OMe | -Et MH" =507.6
~(CH)yN t = 6,62
)
NHCOMe
167 -OMe | -nBu MH' = 494.4
“(CHYN t=7.76
S
CH,0H
168 -OMe | -Et - MH" = 466.4
RN R t=6.57
OH
169 -OMe | -Et - MH" = 493.5
-(CH,),-N t=6.93
®R.S) NHCOMe
170 -OMe | -Et - MH" =452.4
-(CH,).,-N
( 2)2 R.,S) t=6.94
OH
171 -OMe | -Et -(CH,)3NH(CH3),0H - Mp=140°C dec
MH" = 440.4
t=7.11
172 -OMe | -Et -(CH7)3NH-THP 2HC1 | MH' =480.5
t=6.54
173 -OMe | -Et . MH" = 480.4
“(CH,)N t = 6.49
(R)
CH,OH
174 -OMe | -Et 2HCI | MH'=450.5
| “(CH), N t=6.54
175 -OM -Et 2HC! | MH" =4524
° ey -on e




198- Ove- nBuO- m p.
7.09 -
- CON aN 200- Ove- 00 - M+

rN |

(Rt

158C /-~ [ ~" ~OCH3 M

199- OVe- (R) NHz- M+ =

588
643 NH 4,,,,CF~ (Rt

619 _CON;

t

= 6.06

= 7.06

201- OMe- nBu- M4+ = 632 .cON rN (R}t = 7.01 202- OVe(R)

N -Mt = 602 ~» NI \CBat = 5,94 ~ 203-OVe-nPr(R)
/-MH+ = 576 . MNaN~ \t = 5.64 204- OMe-nBu(R) / CH3- M+ =
590 Nt=5.91 .a)NaN f \CH, 119 205-Owe-0(R) -WMH - 658
1 NE 496 -OMe | -nBu 2HC! | mP.=173°C
NH MH" = 450.4
t=17.18
177 -OMe | -nBu . MH" = 480.4
'(CHz)J'NO'OH
t=7.13
178 -OMe | -nBu / - MH" = 494.4
'(CH2)3'N _
\ t=7.04
®)
OH
179 -OMe | -nBu /] - MH" = 535.4
“(CH);N t=6.99
(S)
MeCONH
180 -OMe | -nBu O 2HCI | mp.=220°C
MH" = 450.4
R,S)
NH t=17.19
181 -OEt | -Et cH - MH" =521.4
“(CH,),"N t=6.63
(S)
MeCONH
182 -OMe | -nBu -(CH,)3NH-THP . m.p. = 150°C
MH' = 508.4
t=7.10
183 -OMe | -nBu - m.p.= 80°C dec
-CH,- NH-THP MH" = 563.4
t=580
184 -OMe -nBu - m.p.= 80°C dec
-(CH,),- NH-THP MH" =577.3
t=594
185 .OMe | -Et 1Et 2HCl [mp=163°C dec
N MH' = 479.4
-CH,NHCH;—~ \ t=6.14
R,S)




1-~ CH3 t = 7.28 -CON N 206-OEt-O(R) -nP = 156C NH+
CH3MH = 644 t = 7.33 (R) Ol nP = 121 C 207- OVe- oNH - +
- CH3 = 646 O MH --~ t7.24 WAN~ 208- OVe- nBuH- nP =158C
/~IN (R M# = 604" ON o

117
186 -OMe | -nBu ® j\ HCl | m.p.=178°C
NH o MH" = 634
COND-N l t=17.03
187 -OMe | -nBu ﬁ . | mp.=125°C
® R
S =
" MH" = 640
o) t=6.88
oo
188 -OMe -nBu (R) i - m.p. = 99°C
0 MH" = 605
CONQ,N: I t=6.92
189 -OMe | -nBu T - MH" = 604

D/N (S) t=6.68
-CON (o]
UA

190 -OMe | -OnPr - m.p. =210°C

191 -OMe | -F -O(CH3),NEty HCl |m.p.=228°C
192 -OMe | -nHex -O(CH3)NEt; HCI MH' =510
t=773
193 -OEt | -nHex -O(CH3),NEty HCl |m.p.=182°C
MH" = 524
t = 8.05
194 -OMe -O(CH3)sNEty HCI MH" = 560
t=17.93
H

195 -OEt | -nPr -O(CH3)7NEty - MH" = 482
t=7.11




t =6.78 ~ 209-0O&t-07~- M+ =

(R

_rrp =

561 - CONHCH2t

LCH 210-CEt-EtWNaN~]-m p = 1253 - M+
6.53 211-OFt-EtE t
6.75 (R) 212-CEt-Et-m p.

151C |

7.77 N
533 t =
NMH=507 - CONHCH2- Q@ =
= 230C - CONH N- CH3M++ 4

3t

= 6.69 120 213-OVe-nBu(R) N CH3gm P. = 97C ~-{ MHh =
507 CR3t = 6.76 214-0Ove-nBu(R) Hmp. = 230C
-CONH-MH = 479 t=6. 84
196 -OMe | -CF,CF, ~O(CH2)9NEt MH" = 544
t=6.79
s "
197 -OMe < > MH" = 688
N“/u\oJ< t=1753
.CDND—N: ®)
(0]
198 -OMe -nBu m.p. = 158°C
0 cH, MH* =619
ooNQNg R t=17.09
199 -OMe ® MH® = 588
t=6.06
°| =0
0 "
200 -OMe _< > MH" = 643
NH/lk/ b t=7.06
ot
<COON N
201 -OMe | -nBu /ﬁ\/\ MH" =632
NH CH, t=7.01
-CON(}N ®)
202 -OMe G ®R) N/°H= MH" = 602
‘ot t=5.94
()
203 -OMe | -nPr R) N/°”° MH" = 576
~( t=5.64
sl
204 -OMe | -nBu ®) N/°“= MH?* = 590
/N t=5.91
CH,
OONQNL




215- OMe-nBu(R) 0-M P. =

507

"-m P.

SOON_ Ot =

112C |

O CH3 M+ = 620
NN't=6.89 216-O0Ove-nBu(R, S)-m P.

=195C CH N-CH3 M+

6.23 217-OMe-nBu(S) -mP. = 221C H
INFW= 479 -CONH-( | ~~JJt=6.79 218-OMe-nBui '-m P.
=142C (R) NVH+ =
= 190C (R) NMH+ = 561 CF6 -,rt=9.8 220-OMe O(R) o |

535 yCH3 _C~ti5% 04 0 219- OVe- 0C- M P.

=172C /~ /~NH 0
Q N
205 -OMe | > R) - MH™ = 658
NH )k/\m, t=7.28
-CX)ND'Nq
0 o
206 -OEt .< > ® - | mp.=156°C
NH J\CH, MH" = 644
WQN ‘ t=733
207 -OMe _Q /?L - | mp.=121°C
NH ™ “o—CH, MH" = 646
MQN: l t=7.24
208 -OMe | -nBu - | mp.=158°C
-COND/N (R) ° MH" = 604
t=6.78
N )I\
209 -OEt _<:> . MH" = 561
-CONHCH; =177
N
(R) ‘\
CH,
210 -OFEt -Et {DNQNG - | mp.=125°C
MH"' =533
t=6.53
211 -OEt | -Et kt - | mp.=151°C
MH" = 507
-CONHCH; 1= 675
212 -QEt -Et - m.p. = 230°C
-CONH -CH, M = 493

t=6.69




}-N M+ = 674 , Cpl

t =

7.38 | ,

~~//

221- OMe- nHex-m P. =124C (R) NMH+ = 563 CH3 yt=9.96 0

121 222-CEt-0(R) 0 J-mP = 176C / ~NH M+

7.98 . CgNl aN ,

t =

223-OVe(R) NH2-m p. = 189C - CONaNVH+ =

574 t=5.16 224-CEt-0(R) NH2- MBg = 161 C ~ M+ = 602

-CONaN~~ Il1t=6.39
213 -OMe -nBu (R) N/CH3 mp. = 97°C
N MH" = 507
CH,
- 0N t=6.76
214 -OMe | -nBu Ry H m.p. = 230°C
-CONH MH" =479
t=6.84
O [+]
215 -OMe -nBu ®) /”\ m.p.=112°C
NH = “o—CH, MH" = 620
OONQN: l t=6.89
216 -OMe | -nBu (RS) mp. = 195°C
CH -
[ N-CH, MH" = 507
——CON t=6.23
217 .OMe | -nBu (S) H m.p.=221°C
CONH < MH" = 479
1=6.79
218 -OMe | -nBu ‘|:“= m.p. = 142°C
R N o MH" = 535
A O ¢ t=9.04
0
219 -OMe _O ‘l’“a m.p. = 190°C
R N o, MH"* =561
ol 1Y t=9.8
0
20 | -ome | (] @ 7 Lk mp. =172°C
NH~™ ™o MH" = 674
MD.N: | 1=17.38
21 -OMe | -nHex ‘I’”s m.p. = 124°C
R N o, MH" = 563
o 1Y t=9.96
(e}




225-OMe-0(f~ -m P = 144C NH 0+ -, , ~CF6MH = 660 . aaN
}-N-jt = 7.37 226-OEt-00 -mP. = 136C R NH D-, ,, a- t,
MV = 674 F-~ -CON Nt = 7.59 227-CEt-0-mP. = 131 C /|
~~ MH+ = 672 -a) NaN~t=7.52 228-OEt-O(R)-m P. =152C
NHVH+ = 658 -OON rN~ t = 7.471%,229-OMe(R) -nP =163C
NH MV = 630 -a00-N~t = 7.16 (WO mP. =136C

222 -OEt Q m.p. = 176°C
< ) R

NH )LOJ< MH" = 702

-OONC>~N: ’ t=7.98

223 -OMe G ®  NH, mp. = 189°C
CONC}N< l MH® = 574

t=5.16

224 -OFt O R NH, m.p.= 161°C
_CONC>.N: | MH" = 602

{=6.39

225 -OMe O ® j\ m.p. = 144°C
N o o, MH" = 660

MQNC( =737

226 - @ 1 mp. = 136°C
A NG MH' = 674

.@O—NC( t=7.59

[e]

227 -OEt .O R m.p. = 131°C
NH /lk/\c”s MH" =672

m@nq t=7.52

228 -OEt _O R /ﬁ\/CH, m.p. = 152°C

NH

MH" = 658

WD‘”C( t=747

229 -OMe R m.p. = 163°
o ® A o

=(Or(]

230 -OMe _<j ® i mp. = 136°C
AN MH" = 646

-COND—N t=7.09

231 -OMe _<j R 7 m.p. = 182°C
o MH" = 643

-(IND'NC( t=7.29




230-OVeNH -+ 0 , a-t,
231- Ove( R
-are; }-N-ft

-M P.
= 7.29 122 232-CEt-nBu(R) NH2-m P.

138C . CON NVH =
NHVH632 GNJt=7.12 234- CEt (R) Q,» NH M+ = 644 -cot4
N.t = 7.33 235-CEt(R)

MH f--J1= 646

=182C NH ~ 0/ gyp-,+ '

.agN aN. t

7.09
643 /~ MH

576 t6.06 233-OEt-nBu(R) 0-mP. 126C

232

-OEt

-nBu

(R)

o j

m.p. = 138°C
MH" = 576
t = 6.06

233

-OEt

-nBu

® Ao
(W]

m.p.= 126°C
MH" = 632
t=7.12

234

-OEt

R /U\/ o,
wQNCf

MH" = 644
t=733

235

-OFEt

MH" = 660
t=751

236

-OFEt

m.p.= 105°C
MH" = 658
t=7.27

237

-OEt

mp. =]12]1°C
MH" =630
t=7.04

238

-OEt

m.p. = 102°C
MH' = 648
t=7.48

239

-OEt

m.p. = 129°C
MH" = 646
t=7.42

240

-OMe

m.p.= 124°C
MH"* = 630
t=17.59




O UCH, MH = 660 -aNNt=7.51 236-OEt (WO M P. =105C NH
/~ MH .aoNaN | = 658 t = 7.27 237-CEt.(R) 0-mP = 121
C NH CH3 MH+ = 630 -OON-"NJO4 t = 7 . 238- OEt- nBu(W
0-mP. =102C NH O-cH, MH+ = 648 -OCNia et = 7.48

239- CEt-nBu(R) 0 -MP. =129C ' ,GF' M = 646 '~NH ~/ t
= 7.42 NI

241 -OMe -nBu - m.p. = 135°C

®) o
i )S/CH’ MH"* = 632
HC -
- /\:>'NCI t=7.62

242 -OMe -OnPr - m.p. = 196°C
(4.12) -CON 0

243 -OMe - m.p. = 186°C
(4.1.6.) -CON Y

244 -OEt - m.p. =236°C
(4.1.7.) -CON 0

o

o W]

246 -OMe

0
2

245 -OMe O ® - | mp.=154°C
_<:> ‘“’NH/% - | mp.=158°C

247 -OEt -nBu ®) - m.p. =116°C

248 -OEt | -nBu ""NH /%’ - | mp.=118°C

249 -OEt _<"_'> ® f - | mp.=135°C
ek

250 -OEt _O ® /% - | mp=141°C
. NH

251 -OMe | -nBu ®) - m.p.=119°C




240- OVe- NnBU( R) - nP= 124C NHMH+ = 630 CON-N~t = 7.59 123
241-OMe-nBu(R)-m P. = 135C CgNaN, /~NH M+ = 632 | ~Ct
= 7 62 ~J. 242-OMe-OnPr-nP = 19bC (4.1.2.)-CON 0

243- OMe-0-m p. = 186C (4.1.6.)-CON O 244- OEt-0-nP =
236C (4.1.7.)- CON-O 245- O\e- ogg;l-mo =154C NH . CON
}-NJ H, ¢ 246- OMe-01R1 -nP =158C NH ~N~ - CON ~~/ /

247- OEt - nBu(R) 0-nP =116C - CON rN_ F6C

252 | -OMe | -nBu " JW - | mp. = 109°C
{d
(o]

-CON/\:>"

CHCH;~qn_ O

253 -OMe -nBu HCl | m.p. = 148°C
(jm N O~ch,cH
-CON N
254 -OMe | -nBu ﬁ_ - | mp.=118°C
(R)N CH,
\
o (]
255 -OMe | -nBu ) /i HCl | mp.=176°C
NH o

avel

NMR spectrum: Compound 1: 0.98 ppm:t:3H;
1.24 ppm:t:6H; 1.72 ppm:sext:2H; 3.1-3.3 ppm:m:4H; 3.4-
5 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

10 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

15 ppm:s:1H; 7.90 ppm:s:1H; 8.1 ppm:d:2H.

NMR spectrum: Compound 69: 1.1 ppm:t:3H; 1.15-
1.90 ppm:m:4H; 2.20-4.50 ppm:m:17H; 6.95 ppm:d:1H; 7.05
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.



248-CEt-nBu(R)-M P. =118CNH | b ©0-y }-N- (W

249-OEt-0-~ -mP =135C CH NH Y ~ -CDNG NJ K3C
250- OEt-O(R) -nP = 141C NH CON }-N- / 251- OMVe-nBu(R) O
“MP. = 119C H NHC -|
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NMR spectrum: Compound 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 according to the invention
underwent pharmacological tests to determine their
modulatory effect on the activity of the chemokine
receptors.

Chemokines are low molecular weight proteins
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 CCR2b receptor.

The inhibitory activity of the compounds
according to the invention on cells expressing the human
CCR2Z2b receptor was measured. The concentration of

natural agonist hMCP-1 that inhibits 50% (ICsp) of the



.OON ~ . rN5 V 124 252-OMe-nBuJR)-M P. = 109C NH ' b
CON-N, 253-OMe-nBu' HO nP = 148C (R) N O CON_ }"N _ |

~/

~~JJ 254-0OMVe-nBul 0l-M P. = 118C (R) NCH, ai 3

-C(]\IaN- 255- OMe- nBu(S) | HO nP =176C /~~ /~NH p - CON,

j -
ppﬁ]t 6H, 1.72 ppmsext:2H, 3
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pp@c%qﬁ%;ys%fo%h%m@ : ’rleéreéei sd:02.§;7 %%17'Szl‘h8e compounds

pp@&%ﬂd@ng NWt%Féeqtnr\}é'HtlgPﬂ%W a?hg IClo %P@@ %ﬁ‘ﬁrally
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For example, compound 12 has an ICsy value of

0.081 pM;

compound 244 has an ICsg value of 0.088 uM;

compound 203 has an ICsy value of 0.093 uM.

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

The inhibition 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 is thus seen that the compounds according
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 virus was
also measured, according to a technique adapted from
that described by V. Dolle et al., J. Med. Chem., 2000,

43, 3949, 3962. According to this technique, the PMBCs



7.7-7.8 ppmm 2H;, 8.14 ppmd: 2H NWVR spectrum
Conpound 67: 0.80 ppmt:3H 0.95-1.95 ppm m 12H;, 2.45
ppmt:2H;, 2.55-4.4 ppmm 13H, 6.95 ppmd: 1H, 7.05
ppmdd: 1H, 7.45 ppmd:2H, 7.65 15 ppms:1H 7.90
ppms:1H;, 8.1 ppmd: 2H NWR sggztrun1 Compound 69: 1.1
ppmt:3H, 1.15- 1.90 ppm m 4H;, 2. 20-4.50 ppm m 17H
6.95 ppmd: 1H, 7.05 ppmdd:1H 7.45 ppmd:2H, 7.60

oy aEelisd RBRhRAETLL, Bal BB CHE hedf: Bpmpgupdggare
ppghgh}éhbea-§g-4hé gHﬂEHEéSE%dQu%SfBE”bdd;gé.7A95the end
ppmdd: 1H, 7.40 ppmd: 2H, 7.60 ppms:1H, 7.90

PpBEStAlls e8pdshpal diBHE. cIhecreMBOUREGeR8R0EILAY L Optase,
the invention underwent pharmacol ogical tests to

dey;righnest Berkelmbddl Rt enytREf €6 eONoEheiagli ¥epYiBhtion
t he chenoki ne receptors. Chenokines are | ow nol ecul ar

Sweiighthpr oteilns i&0mbekangdngnt eheheupaphbyant.
pro-inflammtory cytokines and are involved in the
chenot axi s oPnteukbbgsescanditendet hAETal acekfsrence
Chenoki nes control many biol ogical processes and are
asBoépanéd whihhi anhakwhsovyrdlsoedéisatappeahkagan ICso
during conditions of stress, during injury or 15
i nF@étPoRf ABAEI GbrBnOel tMe EheeePBPERndReABRPRE4NG to

makes .it possible to prevent or treat pathaql.ogies
SuthSanVaBE AR, 2LFPRRRVFSICen V&rlgiess SRR R Less

1o B53RCBr BhEECLEERAR FEaRRILBIeER  BrED an 1on
333211ud3485)- 063 pu.

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



20 Anong the chenoki nes that may be distinguished are
hMCP- 1 (human nonocyte chenotactic protein), which

bel ongs to the group of CC chenoki nes and whose
actions are nediated by the CCR2b receptor. The
inhibitory activity of the coppgunds 25 according to
the invention on cells expressing the human CCR2b
receptor was neasured. The concentration of natura

QUL SoREPEL bl o1 BLL S 50% (LCS0) o Lhe 12001,

I'S

?EBHBQ§C B?EHB?bQQfEO bBEmbHéﬁgtEEF Eeys aﬂd'gggtlc

e genera ess t or exa

COHPBHBQlé2 b§§a§nokC§Qc¥@EH§lOingegtggﬁsPNhIggnpound
244 has an | G50 value of 0.088 pM conmpolnd 203 has

anmkeBAgvelise RE18:-993 Pdprodbe tOBeRELLEBi8f herpes and
chenot axi s was al so neasured on human THP-1 nnnocytes

5( soydohggEMEi ruSet maey) iussNgsepOia tR6BRI qBepadantrda
fromthat described by A Albini et al., Cancer Res.,
198id drdoB8289<38Ubckindeafthesgecondhti bose pbMRologies
has an | C50 value of 6 nM The conmpounds according to
t heuthveat pehehpoecans| €60 vateeargbnétablycohjhessivitis;
than 1 pM 15 The inhibition of chenotaxis by the
cofpBRhEsOrageBEAFAgdesMEhetiAVeRErOMAr s a sign of
the r antagoni st activity on the chenokine receptors

ana PﬂeBH?SPEBPQFtlEtFEBnCFFaFétPﬁusuéééﬁthX? FRéitis,

d di 20 th t
0 R BE AL Sha%er T okt 2o NS aRtR! FReima S, prbuFaFLs,

OfmG%@%bie sclerosis, amyotrophic lateral sclerosis,
Crohn’s disease, lupus erythematosus, scleroderma and
psoriasis; 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 ischaemia; post-ischaemic reinfusion attack;

myocardial infarction, coronary thrombosis, cardiac

insufficiency and angina pectoris.



The inhibitory activity of the conpounds according to
the invention on PBMCs (peripheral blood nononuclear
cells) infected with the HHV-1 Bal virus was 25 al so
nmeasured, according to a technique adapted from that
described by V. Dolle et al., 44 Med. Chem, 2000,

43, 3949, 3962. According to this technique, the PVMBCs
127 are infected with HV-1 Bal and the test conpounds

are then ad@%@o&ﬁlhg £6uly BBEﬁeQEQEUEkEO% ?e@%%s tht

the end of this exposure, the content o ever se

trﬁ@%@%hﬁt@%%entWBhCEeﬂﬁt%QrE%l?B%@mﬁb%ﬂtﬁ%%ll%%%bo@&tlons
vi r al rep i cation 5in the cel is nmeasured in th

supempatiaihg, Uadeacthesepegndiibiensa Adhpoantebeteredng to
nol ecul e which inhibits viral replication, has an |1C50

vakhe ahvkassonhharh@s: pNarmhectodpalndsmpeedrtdong tontain
the invention al so have | C50 val ues generally of |ess
510anhafifectiphl dése eXaapl écastnpaendohpdbushowedoaning to
I C50 value of 0.063 pM The conpounds according to

t hehenderensaomy ort huphbemasedtiicrnliyeapcepandticosadt , a
medi ci nal products, in particular nedicinal products

t haydapécanragenvate 6f ths shaderpappust, chamkilaesat
Thus accordln to another of its aspects, a  subject

of 1ERE pP@@eﬁbaFW9§ﬁPFéﬁaﬁéYné&Fépﬁa lgr gggapdent.

conpri sing a,canpou d of .formul a &F or an _addition
y

salt thereof T ﬁaé pRECIREEHLRC AFE) CHOSEP 268 AL, tO
1o°r5%Q.§£%?%Q%§h¥ c%# fg¥%h%%% e ad%%ﬁ¥ahemodee%%

pro erapeu I C use

espagk 3k E¥ra@15ﬂ BLEUCRhe0RsBRY oLEERLERRE RhoVAr k8UShose
pat hol ogi es suchas:
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



acute and chronic i munoi nfl ammatory di seases 25 and
syndronmes, for instance atherosclerosis, restenosis,
chroni c pul nonary di seases, in particular COPD

(chronic obstructive pul nonary di sease); respiratory
di stress 128 syndrone; bronchiglh hyperactivity;

colitis; silicosis; fibrotic pathologies, pul nonary
fibrosis and cystic fibrosis; viral or bacterial

i nfeet HARS1afiBR, tBRACAAt kSanBlanad, ls@RER$¥Neous,
tubercul osis, herpes and 5 cytonegal ovirus infections;
sephteambeeklasepli cacradenand eASOha%iteasheek roamal t
rej ection; bone pathol ogies such as osteoporosis and
ostrecanlhabhiaisteaftibat fvirkisS andatiypilends .cedragbpical
dermatitis; eczema, glonerulonephritis; pancreatitis;
ul eppaticeéicol i the, cbhpauhdismaune rdiisgases thkoinvention
i nstance rheumatoid arthritis, nmultiple sclerosis,
Sanyetr bphiusedatar gresmber gsils, olnthensgsdicsedsiongpus
erythemat osus, scleroderma and psoriasis; Parkinson's
di sease; Al zR¥i Hey' 8Tdr¥empée, @i bdtegdméadréxpgion form
obesi 15 - the treatnent of pain, in particular

ty; ) )
heGoBRERTBOMAE PRFPEAMEBOES GREniNERELGRC 18 SBasderm of
f i |1 i i t di , st hma,
' hEntee et Bl aRe - Lae o EPeL RoTaPYRng . GRADRBERFed
h iLtivi L. - di d di d i whi ch
oy EBRBEORL' biLhkning Tl LRECIETCARILR 2O (1T $0L WY ©

cCapgBhStofi Ntratunoral angi ogenesis) and retinal
di seases (age- rel ated macul ar degeneration:zzawgf;mg

cagdbaempatBakaghfsi1hagnodynani ¢ shock; 25 gandigc
i schaem a; post-ischaem c reinfusion attack;

Maize starch 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



myocardi al infarction, coronary thronbosis, cardiac

i nsufficiency and angi na pectoris. 129 According to
anot her of its aspects, the present invention relates
to pharmaceuti cal conpositions conprising, as active
principle, a conpound accordingto the invention.
These pharnmaceutical conpositions contain 5 an
effective dose of at |east one conmpound according to
thed i Q3,4 ISERG i C V. Q§§%§ |

a eargyg\r{gt@éd%r{lsog{'vgctogr%f thgéiﬂdi ?écoarrrgoun ,Cacglnﬁ9 a sstbe of a
at cdmpRsin DR JURIITRE &8 11Ga | HhRGReRablg exci pient.
The sai d excipients ‘are chosen according to the
phahmeedrdlcdlanmant g desdied Maggfe or solvate
10adm ni stration, fromthe usual excipients known to
thasersdddflled in the art. In the pharmaceutica
conpositions of the present invention for

oral , subl i ngual, subcutaneous,

15i ntranuscul ar, i ntravenous, topi cal, |ocal,
intratracheal ,intranasal,transdermal or rectal

adm nistration, the active principle of formula (I)
above, or the possible salt, solvate or hydrate
thereof, may be adm nistered in unit adm nistration
form as a 20 mxture with standard pharnmaceutica

exci pients, to man and aninals for the prophylaxis or
treatnment of the above disorders or diseases. The
appropriate unit admnistration forns conprise

oral -route forns such as tablets, soft or hard 25 gel
capsul es, powders, granules and oral solutions or
suspensi ons, sublingual, buccal, intratracheal,

I ntraoccul ar and i ntranasal adm nistration forns,
forms
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130 for inhalation, topical, transdernmal,

subcut aneous, intranuscul ar or intravenous

adm nistration forns, rectal admnistration forns and
i npl ants. For topical application, the conpounds
according to the invention 5 may be used in creans,

gewd, 2004/ o0E980r | otions. Byasway of exaﬂbb@/mbbut/ooogn

adm nistration form of a conmpound according to the
invention in the formof a tablet nmay conprise the
fol |l owi ng conponents: Conpo figeording to the

i nventi on50.0 ng Manni tol 223. ng Sodi um
croscaranel | ose6.0 ng Mai ze starchl5.0 ng

Hydr oxypr opyl net hyl cel | ul ose2. 25 ng Magnesi um
stearate3. 0 ng Vi ackipeudidl dod¢e@pdnl ndose Qfor%tllaveu
10 principle adm nistered per day may be up to O.
1000 ng/ kg, in one or nore dosage intakes. There nay
be particular cases in mBICh hi gher or | ower doses
are suitable; suc ::ses”do nog fromthe

context of the i on sual { practice, 15 the
dosage that is apy i a ORN\ ea¢h patient is
determ ned by a doctdr accor diNg e node(Tpf
adm ni stration, thepweight and the pnse of the

said patient. Accopﬁlng to anotlhg
the 20 present invention also rel at
treating the pathol ogi es indicatd&d above, which
conprises the 131 adm nistration, to a patient, of an
effective dose of a

in which:

- R; represents a hydrogen or halogen atom or a (C;-
Cs)alkyl, trifluoroethyl, hydroxyl, (C;-C4)alkoxy,
trifluoromethoxy, trifluoroethoxy, (C3-Cg)cyclo-
alkyloxy, allyloxy, cyclopropylmethoxy or (C;-
Cyq)alkylthio group;

- R, represents a hydrogen or halogen atom or a (C;-

Cg)alkyl, trifluoroethyl, perfluoro(C;-C4)alkyl, (Cs-

Cio)cycloalkyl, phenyl, (C;-Cg)alkoxy,
trifluoromethoxy, trifluoroethoxy, allyloxy, (Csz-
Cg) cycloalkylmethoxy, (Cs3-Cg)cycloalkyloxy or (Csz-
Cg)cycloalkylmethyl group;
- Rz represents a group chosen from:

m) al) -0-(Cy-Cs)alk=-A;

az2) —-0-(C;-C4)alk-B;

a3) -0-E;

n) -(C1-Cy)alk-a;



10

15

compound according to the invention, or a

phar maceutically acceptable salt, hydrate or solvate

t hereof. WD 2004/ 096798 132 PCT/ FR2004/ 000981 CLAI M5

1. Conpounds corresponding to formula (I): (I) 5 in

which: - Rl represents a hydr?ggn or hal ogen atomor a

(C1- &) alkyl, trifluoroethyl, hydroxyl, (Cl-C4)

al koxy, 10 trifluoronethoxy, trifluoroethoxy, (C3-C8)

cyclo apkyl oxy,. allyloxy, cyclopropyl methoxy or (Cl-

C4)al kyl'thio group; R2 represents a hydrogen or

hal ogenpat onyey a (¢ %&)kmdgy c,Lehfdvarpet hyl,

perfluoro (C1-4) a 1, &1 % cycl oal kyl ,

phenyl, (Cl-g8) al xcyq atlmimor@r_{m@nca%—

trlfluoroethoxy, yl oxy, (C3- C3) cycloalkylnethoxy,

(C3- CB) ggycl eal k)‘b@NRqo(Ci-@iﬁ aC&)-agycl oal kyl met hyl

group; R3 represents a group chosen from 20 m) al)

-0- (C2-C4) abk-Aconazy (ef-C,(elrkes) al k-B; a3) -0-E;

n) - (CLl-C4) alk-A; 133 5 0) -B; p) dl) - (ClL-C4)

al k- NR4- (C2e@3) -8PKRA-E; d2) - (Cl-C4) al k- NR4-

(C1-C3) al k- B;
r) fl) —CO—D—(Cl—Cz)alk—A;

£2) ~-CO-G-A;
(\N-R5
N-R,
(CH,),
f4) -CO-N

2
7) ——-—co—n:&o ;

- Ry represents a hydrogen atom or a (C;-Cy)alkyl
group;

- A represents a group NRsRg;

- B represents a group -CH N-R, .

(CHz)q_'\
\_(CHZ) -}

- D represents a group
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q) el) -CONR4- (C2-C4) alk-A;, e2) -CONR4- (C1-C4)
alk-B; e3) -CONR4-E;, r) f 1) -COD (Ci1-C2) alk-A;
f2) -COGA ~NR5 f 3) -CONJ NR5 f4) -CO NCH2) ~
f5) -CON f7) CONO10 - R4 represents a hydrogen
atomor a (Cl-C4) alkyl group;;# represents a group
NRS5R6; /- (CH2)g-~ B represents a group -CHNR5 /-
(CH 2)1---" 15 - D represents a group : -N CH
,.(CHZ)P 134 (CH2),---, E repres¢Htg-agroup -CH N-R
- - CH2)p feprddehtdy & -ghoup G.CEPr esent N-R_group -N H-
--~|CH2) p R5 and R6 each represe.n.t(CHz)g-dépeﬁdently of
each other, a hydrogen atomor a (Cl-C6)al kyl, allyl,

5 (C2-04) alk-O"(Cl-C4) alkyl, (£2pGh alk-OH
2/t

(CL- &3 Galrkepresents a group -N .}H’ .
~—(CH,); '

- Rs and Rg each represent, independently of each
other, a hydrogen atom or a (C;-C¢)alkyl, allyl,
(C2-C4q)alk-0-(C1-Cy)alkyl, (C,-C4)alk-O0OH, (Ci;-Ci3)alk-
CON(Rg)2, (C2-C3)alk-NHCO-(C;3-C4)alkyl, (C3-Cy)cyclo-
alkyl, (C3-Cy)cycloalkylmethyl, -CO-(C;-C4)alkyl,
benzyl, pyrrolidinyl optionally substituted with a
-CO-(C1-Cy)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,
2-azabicyclo[2,2,1llheptanyl, 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 trifluoroacetylamino
group, a group -NR4R;, tetrahydropyran-4-ylamino,
-CON (R4)2, -CONR4R’4, —-CH2CON(R4)2, (C1-Cy)alkyl-

CONR4—-, (C3-Cg)cycloalkyl-CONRy—, (C;-Cy)alkyl-



CON (R4) 2, (C2-C3) al k-NHCO (C1-c4) al kyl

(C3-C7) cyclo alkyl, (C3-C7) cycloal kyl nethyl, -CO
(C1-4) al kyl, benzyl, pyrrolidinyl optionally
substituted with a -CO (Cl-C4)al kyl group,
tetrahydropyranyl, tetra 10 hydyopyranyl met hyl,

di net hyl t et rahydr opyranyl, tetrahydrofuryl or
tetrahydrofuryl net hyl group; or R5 and R6, together
with th i\g ogen ~at [ té}ﬁ%] re att.ached
constitS)tdgmg"hgtgF%c@@}él}gﬂora I"cal ¢ ofglerﬁ ?r@r‘n E"e) dlkyl-
aziri di mdo) ,azebidigyle, ko wyrrcid di iyl s piderd didyly s ep
per hydr oazepi nyl , nnrphollnyl, pi perazi nyl, tropanyl,
qui nucl idHen¥ s mcd-aazalipycl plcdips ;1] hept anyl, 2-aza-

bi cycl o[ 2, 2, 2] octanyl, the said heterocyclic radicals
bei-ng umubstptretedter asyksuit ytad) witihkee2d phewylsarbon
hal ophenyl, trifluoromethyl phenyl, trifluoronethyl,

5hydr oxylat aretdemayi nchy-dradeauiet hyl ,  nmet hoxynet hyl ,

10

15

20

formam do or trifluoroacetylamno group, a group

- NRAR7, Rreterligdeopyr anhgdybgrnnatom, CEN(R432;) alkyl or an
-CONRAR 4, -CH2CON (R4) 2, (C1-C4) al kyl 25 CONR4-,

( C3- C8) TfufHal kyPUILCNRARy 3Tl -R34) tabkyhet3510BONRS-
(C3-C8) cycloal kyl -OCONR4-, ( (Cl-C4) al kyl- OCO) 2N

or (Cl- BHFHGAR E&S™ & ithYe @56 taF taseedr nore

met hyl groups;, R 4 represents a group (CH2)s linked to
the car BOH® & tHiind ﬁﬁ@%@%@%@rmpl@ﬁrﬂé&r@é]erﬁ%dﬂacal:
hydr ogen. at a_((Cl1-C4), alkyl, or 1 -SC2CH3 group or
R4 “and @,r%%o@éaest%nécrs Wit 7t e ity ogen atom to which
they ar (;qnaﬁltetpa[%%eeqT s Pnstidute a pyrrolidinyl or
pi peridinyl ‘radical’, ' ’
- r represents 1 or 2;
- S represents 2 or 3;
- p + g being less than or equal to 5;
- 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 or in the form of an acid-
addition salt, and also in hydrate or solvate form.

2. Compounds according to Claim 1,

corresponding to formula (I’):

Lo

N— (")
U

R,
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10 - p represents 1, 2, 3, 4 or 5, - q represents O,

1 or 2, - r represents 1 or 2; - s represents 2 or 3;
- p +qbeing less than or equal to 5; 15 - p +r
being less than or equal to 5; - alk represents an

al kyl ene; with the condition that Rl and R2 are not
simul taneously a hydrogen atom in base formor in
the formof an acid- addition salt, and also in
hydnatgiek sol vate form 20 2. Cbnpounds according to
cdaim1, “corresponding to formula (1'): (1,) 136 in

which
(Gt esent s, 8 Pudragen o haldgen Ot 8

al koxy, C4I£l]f:j/ypr@_ﬁﬁfh@éﬁ{®etlﬁyilUl@fr@ﬁ&ﬁyly lctﬁalkoxy,
C8) cycl oal kyl oxy, allyl oxy, cycl opropyl nethoxy or

(Cl- C4) talikyhbhomeghowy, trRZ1luepoesdnksy,a (bydrogen or
hal ogen atomor a (Cl- C8) alkyl, trlfluoroethyl

perfl uoce) ¢ Gt &4) knl &y, éIByléEQ) @y@l@pf&yylm@hﬁﬁxy,or
(C1-C8) al koxy, 10 trifluoromethoxy, trifluoroethoxy,

al | yl oxyC1{@3-2al33)l tdyicl gpddad ;net hoxy, (C3- C8)
cycl oal kyl oxy or (C3- C8) cycloal kyl nethyl group; - R
r t h fRzerepBepertsy § hydrogen or halogen atom or a (Ci-

Cg)alkyl, trifluoroethyl, perfluoro(C;-Cq)alkyl, (Cs-
Cio)cycloalkyl, phenyl, (C;-Cg)alkoxy,
trifluoromethoxy, trifluoroethoxy, allyloxy, (Cs-
Cg)cycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Csz-
Cg) cycloalkylmethyl group;

- Rs represents a group chosen from:
a) al) -0-(Cy~-C4)alk-Aa;

az2) -0- (C1~Cy)alk-B;

a3) -O-E;

b) - (C1-Cyq)alk-Aa;

c) -B;

d) dl) -(Ci-C4y)alk-NR4-(Cy-C3)alk-A;
d2) -(Ci1-C4)alk-NRy-(C;-Cs)alk-B;

e) el) —-CONRy-(Co~Cy)alk-A;
e2) -CONR4-(C;-C4)alk-B;
e3) -CONR4-E;

f) fl) -CO-D-(C;-Cz)alk-A;

£2) -CO-G-A;



a group ¢ Us=li rom al) -0- (C2-C4) al k-A; 15a)a2)
-0- (C1-A4) alk-B;, a3)-OE b)- (C1-4) alk-A, c¢) -B;
- (Cl-C4) al k-NR4- (C2-C3) alk-A; 20d)dl) - (Cl-C4)

al k-NR4- (Cl1l-C3) alk-B; d2) e)el) -CONR4- (C2-C4) al
k-A; e2)- CONR4- (Cl-C4) al k-Bj-83) - CONR4-E; 25 ) f 1)
-COD (C1-C2) al k-A f2)-COé-A; 137 ~-NR 5 D)
-CONa NRS (CH2)' f4) -CONTf5) -CON R4 represents
a hydrogen atom or ]N_ﬁésl) al kyl group; A represents

a group NR5RG;
f3) -CO-N .

5

CH
£4) -CO-N (CHL),

.
’

£5) -CO-N@— A
CONH,

- Ry represents a hydrogen atom or a (C;-C4)alkyl
group;
- A represents a group NRsRg;
(CH)~
- B represents a group .CH bLRs.
“—{(CH,) '

(CH)~
- D represents a group -N _/QH- .
~(CH,); !

7~ (CH) ~

-CH .
\-(CHZ)‘)—/ 55

- E represents a group

- G represents a group -CH T$R5

- Rs and R¢ each represent, independently of each
other, a hydrogen atom or a (C;-Cg¢)alkyl, allyl,
(C2-C4)alk-0-(Ci-Cy)alkyl, (C,-C4)alk-OH, (C;-C3)alk-
CON(Rg)2, (C2-C3)alk-NHCO-{(C;-C4)alkyl, (Cs-
Cs)cycloalkyl, (C3-Cqy)cycloalkylmethyl, benzyl,

tetrahydropyranyl, tetrahydropyranylmethyl,



5

10

15

20

25

5 - Brepresents a group -CHNR --(CH2)n 5 (CH2)q D
represents a group -NH ,-(CH)p (CH)t----, E
represents a group -CH )~-RS 2p (CH2)r--\ G
represents a group -CH NR5 ~CHZ)p R5 and R6 each
represent, independently of qu% 10 ot her, a hydrogen
atomor a (Cl-C6)alkyl, allyl,””(C-C44) alk-O (ClL-C4)
al kyl, (C2-C4) alk-OH, (Cl1-C3) alk CON (R4) 2, (C2-C3)

al k- N : - GA) 7), cycl.oalk C3-.C7
cycl omﬁngr?eqt]rwy ,etgjéaﬁyyqr,o(%%a% hlyd?(toept%?aglr?@ljm(uryl C?r

t et rahy IﬁQ%J I -éﬁ% .

dinethyﬁ%§$¥g y fgﬁi aﬁvi, tef?gﬁgﬁrofuryl or

t etr ahyyofur yhaekhy |+ 94 OLRe - OF 1 2 &g ﬁ@tr&?&ﬁtggém to
with the nitrogen atomto which they are attached,

consti t wire ok helegr Qe)Cldt: achdBdiceRstGhaseN f M Berocyclic
aziridinyl, azetidinyl, pyrrolidinyl, piperidinyl,

per hydr eazdpialy Icho g8y @ :N\zi flidienazi et itdiepany! ,
qui nucl i di nyl, 2-azabicycl o[ 2, 2, 1] hept anyl,

2- azabi @yoire{12,dd,ri3fl-, qeitpenyildinyle gairthyhirtoaregyiel il

radi cal s being 10 unsubstituted or substituted with a

phenyl , maygheghemil,, ptimedarmmyiet ydggleenyil,, quinuclidinyl,

trifluoronmethyl, hydroxyl, methoxy, hydroxynethyl,

met hoxyretdpabicyclo(2, 2, 1Theptanyl, 2-azabicyclo[2,2,2]-
octanyl, the said heterocyclic radicals being
unsubstituted or substituted with a phenyl,
halophenyl, trifluoromethylphenyl, trifluoromethyl,
hydroxyl, methoxy, hydroxymethyl, methoxymethyl,
formamido or trifluorocacetylamino group, a group
-NR4R7, tetrahydropyran-4-ylamino, -CON(R;)2,
-CONR4R’ 4, —-CH3CON (R4)2, (C1—-C4)alkyl-CONRy-,
(C1-C4) alkyl-OCONRy- or (C;-C4)alkyl-CO0O-; or
substituted with one or more methyl groups;

- R’; represents a group (CH;)s linked to the carbon
atom bearing —-CONR4R’,;

- R; represents a hydrogen atom or a (C;-Cy)alkyl or Ry
and Ry, together with the nitrogen atom to which
they are attached, constitute a pyrrolidinyl or
piperidinyl radical;

- p represents 1, 2, 3, 4 or 5;

- g represents 0, 1 or 2;

- r represents 1 or 2;

- S represents 2 or 3;



formam do or trifluoroacetylam no group, a group
-NR4R7, tetrahydropyran-4-ylam no, -CON(R4)2, 15
-CONRAR 4, -CH2CON (R4) 2r (Cl-C4) al kyl - CONR4-,
(C1-C4) al kyl -OCONR4- or (C1-CA4) al kyl -COO-; or
substituted with one or nore nethyl groups; R 4
represents a group (CH2)s linked to the carbon atom
beari ng - CONR4R 4 20 - R7 represents a hydrogen at om
or a (Clr haklerlacdn 24 candh Rl Jpasthey i Lh the

ni troge |ch they are & ached ‘constitute
a pyrroly dJ '?:y|be‘1rng Fl'e%%r iy loxr %qu“aéﬂ to g} represents

1, 2, 3, 4 or 5; - g represents O, 1 or 2; - r
representix Jze@rre%,ents @ SANEARMHes 2 or 37 139 p + ¢
being less than or equal to 5; - p + r being |less

t han tor téqualonidd tSon thaltk Riephasentsramaet kylmnetaneously
with the condition that Rl and R2 are not

5 si muhysireges! wtdm,a iy dasgerfcatomr iim kdse foommodr am acid-
the formof an acid- addition salt, and also in
hy @dalig ion selltat @nfdorems 3. 1 nChygowids cac corldiatg tferm.
Caim1l or 2, of fornmula: 10 15 O 11 CGNH in which R1,
R2 and R3 ar&-as dempeeddsomqaordingn tisgagdaim 1 or 2, of

formula:
0
l 51
R; C-NH ~ |
N— R,
(Ta)
R,
10
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.
15 4. Compounds according to Claim 3, of
formula (Ia) in which:
- R; represents a halogen atom or a (Ci-Cy)alkyl,
trifluoromethyl, hydroxyl, (C;-C4)alkoxy, (Cs-
Cg) cycloalkyloxy, allyloxy, cyclopropylmethoxy or
20 (C1-C4)alkylthio group; and/or

- R, represents a halogen atom or a {(Ci;-Cg)alkyl, (Csz-
Cip)cycloalkyl, phenyl, (C;-Cg)alkoxy, allyloxy, (Cs-
Cg)cycloalkylmethoxy, (C3-Cg)cycloalkyloxy or (Csz-

Cg) cycloalkylmethyl group; and/or



formor in the formof an acid-addition salt, and al so

in hydrate or solvate form 4. Conpounds according to
Caim3, of fornula (la) in which: Rl represents a

hal ogen atomor a (Cl-C4) alkyl, trifluoromethyl,

hydroxyl, (Cl-C4) al koxy, (C3-4@8)cycl oal kyl oxy,

al I yl oxy, cycl opropyl nethoxy or 20 (Cl-C4) al kylthio

group; and/or R2 represents a hal ogen atomor a

(CL- C8) ral k¥brek C10 I : n 1-.C8)
aIkoxy,Eglly oxy,g;%,(CEB-%l r§ﬁgyg?g§¥kyFﬁgﬁh§§$P§§C§?%8f)' )
cycl oal kyl, 0 emd @3- B)dartlmal kdrmretthy!i 9routim 1.

and/or 140 - R3 represents a group chosen from groups
a), b), c), d. exambindsaadefidied) fty dilgin m,Ca m
1. 5. Conpounds according to Claim4, of fornmula (la)
i n fwmmetia 5 I4)RLir epriesent s a (Cl- C4) al koxy,
cycl opropyl met hoxy or (Cl-C4) al kylthio group; and/or
SR2 T epr éseneBrashakegen (8ioi)erl ko (yCl-@a)l cdody lmethoxy or
trifluoronethyl (C3-C10) cycloal kyl or (Cl-C8) al koxy
group; dkdree) abkyl i epraahtand/QFoup f2 or €2, in
base formor in the formof an acid-addition salt,
and al s&2i RERYEBFSPESOR BBILOIER REPM OB. aplBcess Fldiyl,
preparin formula (1) accaording to a

.8..conmpoun f n
e of | Gt TEoray BT 1 o rGr G ioAT N G5 S1 koxy
functioQPI deriv%ije of an acid of formula: O
roup; and/or
10 - R3 represents a group f2 or e2,
in base form or in the form of an acid-addition salt,
and alsc 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:

CoH ()

20 in which R’3; represents R3 as defined above for (I) or a
precursor of Rj3, 1is treated with a 2-aminothiazole

derivative of formula:



11 COH (I'l) R 3 20 in which R 3 represents R3 as
defi ned above for (I) or a precursor of R3, is
treated with a 2-am not hiazole derivative of formula:
141 in which R1 and R 2 represent, respectively, Rl
and R2 or precursors of Rl ang.R2 as defined for (1)
in Caiml; 5 and then, where appropriate, the
conmpound t hus obt ai ned f formula: 0 Il CNHRIL3 10
inwhich R 1, R2 and re, respectively, Rl, R2
or R3, or precursHIQ \\Rq R2 and R3, is converted

into a conpound of for (1) ~.Conpo ﬁ of
formula: COOH (11b) 15 in whhch R 3|represents R3
chosen from a group b) : (Ci- | k-A or ¢c) : B 142

in which the groups A and B are defined for (1),
with the condition that when RGl-C4)alk represents a
net hyl ene, B is other than piperidinyl; or R 3
represents a precursor of R3, in which the am ne

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:

)

in which R’;, R’ and R’; are, respectively, R;, R, or Rs,
or precursors of R;, R, and Rz, is converted into a
compound of formula (I).

7. Compounds of formula:

COOH (Ib)

RI

in which R’3; represents R3y chosen from:

a group b): (C:=-Cs)alk-A

or c): B



5 and/or hydroxyl functions that nmay be present are
protected; and also the (Cl1-C4) aliphatic esters
thereof or the benzyl esters thereof which are
unsubstituted or 10 substituted on t he phenyl with a
nmet hoxy group. 8. Cbnpounds formula: coax (Ile) in
which R 3 represents R3 chosen #%onta group e2), e3),
15 fl), f2), £3), f4), f5) and f6) as defined for (1);

or iR %mﬁ:‘?{ IR Y 3;1%&4;6& dr & PIRAURY f%raﬁ% , with

the a ydr oxyl functlons

beth%r%§ﬁﬂﬁt§kﬁtHﬁﬁhﬁ@&ﬁﬁm @Ndcg S0k t hep £
al i phatic esters thereof or the 20 benzy sters

t heeeofy 1WheGh pAE Wiidas tiHAH gﬁp@rlcﬁ yRst;i tuted on the
phenyl w th a nethoxy group. Aci ds of fornula: 143

( XORXW) ;0Ee pX&EKhtE) aSpirBcuits6R GEPREEPIESAHMSh the amine
hydrogen or a protecting group for nitrogen chosen

5f r amd /Bac hyemexy Ibefundiorcartdhety imay kenzpte seint( GeC4)
al kanoyl, and al so the (Cl-C4)al kyl esters thereof of

f oongit@ctE@MXI V) or the benzyl esters thereof which
are 10 unsubstituted or substituted on the phenyl wth

a amst 18d%p gheup C1104) ohimdl ofesioensl Bhe X NH NH tise

benzyl esters thereof which are unsubstituted or
substituted on the phenyl with a methoxy group.

10 8. Compounds of formula:

COOH  (Ue)

in which R’3; represents R; chosen from a group e2), e3),
15 £1)y, £2), £3), f4), £5) and f6) as defined for (I); or
R’3 represents a group that is a precursor of R3, in
which the amine and/or hydroxyl functions that may be
present are protected;

and also the (C;~-C,) aliphatic esters thereof or the

20 Dbenzyl esters thereof which are unsubstituted or
substituted on the phenyl with a methoxy group.

9. Acids of formula:
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10

15

20

(XXXXVIIla) in which the am ne functions are free or
protected with a protecting group, for instance an
Fmoc, benzyl, tert- butoxycarbonyl, benzyl oxycarbonyl
or (Cl-C4)al kanoyl group. 20 11. Conpounds of
formula: 144 0 11 GCNHin wR |22 - R1 and R 2
represent, respectively, Rl or or precursors of Rl

and R2 as defined for the compounds 5 of formula (I);
- R 3 represents Pchosen from CPg, Pg bei ng
a protecting grodp s ch as tert Obutyl benzoyl or

aryl sul phonyl c ny suho owyl

t ol yl sul phonyl or naph hylshﬂﬁ o CO,H
-0-(Cl-C3)al k-Q Q being di pet hox yI

di et hoxynet hyl or fornyl group; -O- (C2 C4)a|k ox, X

representing a hydrogen atom a tetrahydropyranyl
group or a group SO2R, R 15 being a nmethyl or tolyl

group; - (C1-C3) al k¢xxxxv @r Chpatkrte) , Ha
representing a hal ogen atom -1; -COOH, -COOR with

R representing a hydrogen atom 20 a (Cl1-C4) al kyl or

a benzyl which is unsubstituted or substituted on the
phgﬁywhwpbhGépngpp@ﬁpents hydrogen or a protecting group

for nitrogen chosen from: Boc, Fmoc, benzyloxycarbonyl,
benzyl or (C;-C4)alkanoyl,

and also the (C;-C4)alkyl esters thereof of formula
(XXXIV) or the benzyl esters thereof which are
unsubstituted or substituted on the phenyl with a
methoxy group.

10. Compound of formula:

e

(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
group.

11. Compounds of formula:
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15

20

group; -CONH (C1-C3) alk-@ I -CO N\ _TO 145 -Co-
NNHG . NO wup a)al) -0 (C2-CHA)alk-A ; a2)
-O(Cl-A)alk-B ; 5a3) -OE; b)- (Cl-C4) alk-A
c)-Bl; d)dl) - (Cl-C4) alk-NR4- ( d2) - (C1-C4)

al k-NR4- ( 10 e)el) - CONR4- (§$4C4) al k e2) - CONR4-
(Cl-C4) alk e3) -CONMM4-E'; f) fI')) -CO-D (CL -C2) al
k- f2) -COGA; ~N& 53) -CON, J NG f4) -CON

((CH f5) -CON @
R

3

™)

in which:
- R’; and R'; represent, respectively, R; or R, or
precursors of R; and R; as defined for the compounds

of formula (I);

- R’3 represents a group chosen from:

e -0OPg, Pg being a protecting group such as tert-
butyl, benzoyl or arylsulphonyl chosen from
phenylsulphonyl, tolylsulphonyl or
naphthylsulphonyl;

® -0-(C;-C3)alk-Q, Q being a dimethoxymethyl,
diethoxymethyl or formyl group;

® -0-(Cy-C4y)alk-0X, X representing a hydrogen atom,
a tetrahydropyranyl group or a group SO,R’, R’
being a methyl or tolyl group;

® - (C1-C3)alk-Q;

® - (C;-C4q)alk-Hal, Hal representing a halogen atom;

e -I;

® -COOH; -COOR with R representing a hydrogen atom,
a (Ci-Csy)alkyl or a benzyl which is unsubstituted
or substituted on the phenyl with a methoxy
group;

® -CONH-(Ci~C3)alk-Q;

e .co- NC>:O ;
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15

15 in which: C2-C3) alk-A ; Cl1-C3) alk-B ; -A ;
-B; A ; 146 - A, B and E represent,
respectively, the groups A, B and E as defined for
(1) in which RS is replaced wwith G; - & represents
a protecting group for nitrogemsuch 5 as: Boc, Fnoc,
(C1-A4) al kanoyl , benzyl oxycarbonyl or benzyl. 12.
Compounds according to aim11l, of formula (1V) in
which: - R1is in tNon -2 of the phenyl and is
suchy as 10 Rindefypned for (I); - R 2 is in position
-5 of the ph | any i g_l(gs R2 defined for (1); -
R 3 is in position - t Pher phenyl group and
is as defined_in Caim110. 15 13. Medicinal product,
characterized in\that _it conprises a conpound of
forrul €£@M MNccotMdi ng/to any one of Clains 1 to 5, or
an addi tion af—this @onmpound with a

phar maceutical |y atce e acid, or alternatively a
hydrate or a sol vafip of the conpound of 20 fornula
(I'). 14. Pharmaceutical conposition, characterized in

thate it canprdises-ca @Qupouadofr formula (1) according

az2) -0-(C1-Cy)alk-B’;

a3) -O-E’;
° b) -(Ci-C4)alk-A";
® c) ~B’;
L d) dl) -(Ci-C4)alk-NRs-(Cp,-C3)alk-A’;
d2) -(C1-C4)alk-NRy-(C;-C3)alk-B’;
° e) el) —-CONR4y-(Co-Cy)alk-A’;

e2) —-CONR4-(C1-Cs)alk-B’;
e3) —-CONR4-E’;
L] f) £f1) -CO-D-(C;-Cr)alk-A’;

£f2) -CO-G-A’;

N-Gp
f3) -CO-N :
N-Gp
(CH,),
f4) -CO-N :
f5) -CO-N A

in which:
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to any one of Clains 1 to 5, or a pharmaceutically
acceptable salt, a hydrate or a solvate of this 25
conmpound, and al so at | east one pharnaceutically
accept abl e excipient. 147 5 10 15. Use of a conpound
of formula (1) according to gpy one of Cainms 1 to 5,
for the preparation of a nedicinal product for
treating and preventing any di sease in which

chenoki pes are havelvedy re%@ntus?egﬁ%%EQW%gﬁvotggabQBups

15, for preventlng and treating acute or

l”WUHOIﬁf|@”EﬁHOEya@|8%&%%%da&@rsyﬁqrQ%E%hl%%cﬁ asgs
atherosclerosis, all ergic dlseases and di seases$ in

whi ch amgbogeaidc wiphoGgsses are involved. 17. Use

according to Claim15, for preventing and treating

vi Fal oGpbaepeeisehtdi sepsesectandi aroupatthel ogitemgamnd such

ObeSIty:as: Boc, Fmoc, (C;-C4)alkanoyl, benzyloxycarbonyl or
benzyl.

12. Compounds according to Claim 11, of
formula (IV) in whichs:

- 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 solvate 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 product for treating and
preventing any disease in which chemokines 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.



