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conpounds having the fornmula I: HN CO (1) 10which
are useful as certain tyrosine kinase inhibitors and
nmore particularly as c-kit and bcr-abl inhibitors. The
groups R1 and R2, identical or different, represent
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0-4; the group R3 represents an ary? or an heteroaryl
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non-receptor type proteins, which transfer the

The present invention relates to an industrial process of synthesizing of pharmaceutical

compounds having the formula I :

ZT

7\
(R)m

@
which are useful as certain tyrosine kinase inhibitors and more particularly as c-kit and
ber-abl inhibitors. The groups R1 and R2, identical or different, represent each a
hydrogen, halogen atom, an alkyl, an alkoxy, a trifluoromethyl, an amino, an alkylamino,

a dialkylamino, a solubilising group; m is 0-5 and n is 0-4; the group R3 represents an

aryl or an heteroaryl group as described in claims herein.
BACKGROUND OF THE INVENTION

Tyrosine kinases are receptor type or non-receptor type proteins, which transfer the
terminal phosphate of ATP to tyrosine residues of proteins thereby activating or
inactivating signal transduction pathways. These proteins are known to be involved in
many cellular mechanisms, which in case of disruption, lead to disorders such as

abnormal cell proliferation and migration as well as inflammation.

As of today, there are about 58 known receptor tyrosine kinases. Included are the well-

known VEGF receptors (Kim et al., Nature 362, pp. 841-844, 1993), PDGF receptors,



term nal phosphate of ATP to tyrosine residues of
proteins thereby activating or 20 inactivating signa
transducti on pat hways. These proteins are known to be
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WO 2008/ 098949PCT/ EP2008/ 05170422 c-kit, FlIt-3 and the

FLK fam ly. These receptors can transnit signals to

10

15

20

25

30

ot her tyrosine kinases_including Src, Frk, Btk

¢<k1tAB -3 dsthe K fanply. Jhgse s&e&ptorétcen %%YFR} stgpalsstorpgher tyrosine
rest
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cells, which have proved to be directly or indirectly
|an|cated i n numerous pathol ogies for which the

Apfioag riyrosing denase Beios00kit WD spwrh dnstesizdndeed, c-kit is a key
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031n0R2AdSus 1883 Shich/¥Re O30 Flled WD 03/00360H WO 03/004006,
WO 03/ 0720090, 03/072106, 04/ 076693 and WD

2004) 03/683%)6, 100 \88/G0300H WRA3/0R214.W1Q 83/pp2enVe §3/002108, WO
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(1BD)) allergic diseases, bone |0ss, cancers such as

solid tunors, |eukaem a and G ST, tunor angi ogenesi s,

i nflammatory di seases, interstitial cystitis, 15

maweooMhd tHab magy &llb preeimus thark oflipstasese impfieadd @ror contribute to
di seases, netabolic disorders, fibrosis, diabetes and
a\@ecﬁeg@sa%@fsdlsqaﬁpsméls as amtgx@a@@se dipqas¢pegh %‘é@ﬁm@ etgtis, inflammatory

th cgwaa&%ea%g r}tl egélg a&l el.@r tb'?)ﬁ ng$ ; rclé% 9%1191% as sohd tumors,
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|'i pi d-derived medi at or s prost agl andi ns, thronboxanes
angiasteciienis, igsafesgrsusahedt diseasoud W%kdls@sesq metaboli¢ disgrders, fibrosis,
L3, |L-4
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Caﬁarﬁb@@te b tieomstrhdtidhi ofels¥ued Myl réRhffl RYofMAiBbf @ifferent proteases and
| eading to abnormal cell proliferation and devel opnent

of mdiligtoass agthsaﬁdhstamm«tascm umte@eS( Dpidbderivgt an¢dpatdprsprpstaglandins,
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(Broudy, 1997) SCF pronotes growth of hematopoietic
progenitors, and act as a survival factor for AML

bl @pd 8-kit! RcpRiFRah B e conbtaudvély attivibde, b}anﬂt!iu@hé RAdihf to abnormal
a conserved resi due of the k|nase domai n (Kit816)

BOchlspﬂotlfanglqnnandoalmlopmenwf distdsomsuchrasghasgedyiasishd@B 16V mutation)
20078} VAP GRS BT o G ok 44 & POHTARATE BTy
substitution) has
Furthermore, 60% to 70% of patients presenting with AML have blasts which express c-
kit, the receptor for stem cell factor (SCF) (Broudy, 1997). SCF promotes growth of
hematopoietic progenitors, and act as a survival factor for AML blasts. In some cases (1
to 2%) of AML, a mutation in a conserved residue of the kinase domain (Kit§816)
resulting in constitutive activation of c-kit has been described (Beghini et al.,, 2000;

Longley et al., 2001). This gain of function mutation (Asp to Val/Tyr substitution) has



3 been identified in mast cell leukemc cell lines and

in sanples derived frompatients with mastocytosis

(Longley et al., 1996). In addition, we have studi ed
WO2088/998%890 patients afflicted with systemc FPCT/EP2008/051704

mast ocytosis and 5 we have shown that the Kit816

mutation is expressed in about 60% of cases. In this

regard, we filed WD 04/076693 which relates to

tail ored treatnent of the different forms of

te%f eg& gs"? 8%1 ?e%hon t $1 1%33 ﬁl{g{fé %%1"}\6&‘610%%'8 patients with
t%&%@% SLbh 1e§,gtge|qb§f§\xé the mast cells responsible

for ese df sorders di scovered in this regard,
new potent and sel ectlve c-kit inhibitors vvhi ch are
2- (3-am noaryl ) am no-

pdﬁl a§6§1|0pc\gt: a¥e Wl%ébﬂ"é h@%g I1e%?sﬁ%f§§@%f SC ?%?1'0 rﬁlaos‘%lorcytosis and
h e%fj %Ifcﬁxggm ﬂ%gkﬂ%gkgg g? Aifation HNQPRsEICH AHOE? 6@‘%”&’3@365 In this

ications the general synthesis
Ofregahra,sﬁe CitodpWNOH 026693 wehicH tejatestb ailveet] trsitmgntaof the different forms
t wo- st age schene, i ncluding brom atl on &fﬁ%@ﬁl nitial
k e fPREEOCY IRpis depending R the PTRENeH 3! bscage pf the Kit Sijtation.
38(3), 447 - 458 (1985H)) follomed by cycl ocondensati on
of the i ntermedi ate a- brormketones (C) W th thiourea
reflu in eth

g Feasgy T RroDRREIBderot 00 108l Shes s EycSbonsibie for
10 Spt?]l &C&schjdeé W%Odlfc%tv%‘éﬁ 1hj$m§ 28908 7ﬁe=w p&eAindadel@itve c-kit inhibitors

However, whe is an electron withdraw n
grwhipk aka R+§3-rantncrar§ﬂ)mnm éwajlhthlﬁzoltméesynbft@no@ur PCT application WO

2004/014903.

The synthesis of substituted 2-aminothiazole is known from literature. In the following
15  publications the general synthesis of these compounds are usually obtained using a two-

stage scheme, including bromination of the initial ketones (A) (G. Crank and R. Kahn,

Austr. J. Chem, 38(3), 447 — 458 (1985)) followed by cyclocondensation of the

intermediate o-bromoketones (C) with thiourea (B) by refluxing in ethanol or methanol

(M. Maziere ef al, Bull. Soc. Chim. France, 1000-1003 (1963); J. D. Spivack U. S.
20  Patent US 3299087).
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cycl oaddition do not exceed 65% (S. P. Singh et al,
Indian j. Chem Sect. B, 29 (6), 533- 5 538, (1990)).
Thi s di sadvantage is probably due to the instabilit

WQR008/p8I4 t r oar yl t hi ourea, which |eads to the ?W%%??”M
of both inpurity and highly reactive by- product, when
reacting in the presence of a base. It is apparent
fromthe above, that this nethodlol ogy applied to
nitroarylthiourea has 10 synthetic di sadvant ages
concerning one or nore of these characteristics:
yield, scalability to nmulti-gram synthesis and
purifications. Qur aimwas to el aborate an industri al
appl i cabl e process, in which good yields are obtained
I NMoWwyvergwhémRIli€an Bidetsdrr withdrapateagroopsslikelfitrdudotiondity, the yield of
that reacting acetylated nitroarylthiourea wth
a- Diclospdition 4p ypt arceed oot @npetingh stal, IndtangGhighbiSegng, 29 (6), 533-
I N 3 S . . - C t .

5 g v THEOR IS By raRE Py LS L ORY BP IR roaryithiource,
yi @hidh (1844 36 %he formatibfl XK ir@puritp Whe HiftilpzedceiSe b9+ Broduct, when
obtained by sinple filtration after addition of water
t oreagfinigdn thequeseoee of abasee. Therefore, the present
i nvention provides a new and industrial process for
the synthesis of 2-am no(nitroaryl) thiazole in good

yiRligl aByarb@afbiNtic AbsVARhS MGeh¥thelis8ey applied to nitroarylthiourea has
nitroarylthiourea with a-bronoketoaryl in mld

10 cosyditetio disadv@Btapeseanicpmingrone\ybmore of these characteristics: yield, scalability

ZOt%S%?tggr%%P%tﬁgszlg Oa%éiogu]iz lcfitigns. |_(“)\Iurcg)lm (v!/a}s to elaborate an industrial

applicable process, in which good yields are obtained involving simple industrial

operations.

15 We found that reacting acetylated nitroarylthiourea with o-bromoketoaryl at room
temperature, in methanol and in the presence of base such as potassium carbonate give

the desired thiazole after 3-6 h in excellent yield (90-97%).

In addition, pure thiazoles were obtained by simple filtration after addition of water to

20 the reaction mixture.

Therefore, the present invention provides a new and industrial process for the synthesis
of 2-amino(nitroaryl) thiazole in good yield by reacting a stable acetylated
nitroarylthiourea with a-bromoketoaryl in mild conditions.

25

Description

The invention is aimed at a process for manufacturing a compound of formula (I) :



O a salt, or a solvate thereof, wherein Rl and R2

are sel ected i ndependently from hydrogen, hal ogen, a

| i near or branched 5al kyl, cycl oal kyl group containin

WQ209%099% 10 carbon atons, trifluoronethyl, af&HEkE008/051704

cyano, dial kylam no, and a solubilising group, mis

O-5 and nis 0-4, R3 is one of the follow ng: (1)

an aryl group such as phenyl or5a substituted variant

t hereof bearing any conbination, 10 at any one ring
position, of @ne or nore substituents such as hal ogen,

addi tional |y
substitue
cont ai (R,
and al koxy; conprising the steps consisting of: 20 a)
cyclisation at roomtenperature of a conmpound (IV): H

1l‘_|0 % P%{% :(L)é;l :sgll_v ;{Ie%he?'eof? WYl\'érem

al kyl gr ntainding from1 to 10 carbon at ons,
triflugro Tya apd al koxy; (ii) a heteroaryl
gr Gap s 2,3, for 4-pyridyl group, which may
addi tion y bear any conbi nation of one or nore

substituents such as hal ogen, al kyl groups containing
from1 t"B‘N.ggcar bon atons, trifluoronmethyl and al koxy;

15(iii) a f¥vVe-menbered ring aromatic heterocyclic
group such for exanple 2-thienyl, 3- thienyl,
2-thiazolyt, %-thiazolyl, 5-thiazolyl, which may

ear any conbi nati on of one or nore
Such as hal ogen, an al kyl group
from1 to 10 cgybon atons, trifluoronethyl

th an internmediate I nt4 of

R1 and R2 are selected independently from hydrogen, halogen, a linear or branched

5  alkyl, cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl, alkoxy,
cyano, dialkylamino, and a solubilising group,
mis 0-5 and n is 0-4,
R3 is one of the following:
(i) an aryl group such as phenyl or a substituted variant thereof bearing any combination,
10  at any one ring position, of one or more substituents such as halogen, alkyl groups
containing from 1 to 10 carbon atoms, trifluoromethyl, cyano and alkoxy;
(ii) a heteroaryl group such as 2, 3, or 4-pyridyl group, which may additionally bear any
combination of one or more substituents such as halogen, alkyl groups containing from 1
to 10 carbon atoms, trifluoromethyl and alkoxy;
15 (iii) a five-membered ring aromatic heterocyclic group such as for example 2-thienyl, 3-
thienyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, which may additionally bear any combination
of one or more substituents such as halogen, an alkyl group containing from 1 to 10
carbon atoms, trifluoromethyl, and alkoxy;
comprising the steps consisting of :
20  a) cyclisation at room temperature of a compound (IV):
H H Ra
(Rl : \[S]/ \(f)]/

NO, av)



Br Int4 Wherein Ra can be nethyl, trifluoronethyl,
i sopropyl or a phenyl optionally substituted 5 and R2,
R3 and n are as descri bed above, to forma conmpound of

WO2008/998949 N N (R2)nSi |/ NO2 Wierein R2, R3 arfdTERA0E8/051704
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as descri bed above; 10 b) reducing the nitro group of
said conmpound (I11) to forma conpound of fornula II:
NH2(11) Wherein R2, R3 and n ar& as described above;

c) coupling in an aprotic solvent a conpound of (I1):

wth a conpound of farnmula Int5: 0 15(R ) n(Int5)
V%\éfﬂtéiaﬂuﬁgxg?eghaéeﬁw}ro )@Tnugar al koxy or hal ogen group
and BL and m are as descri bed above, to forma
cqu und of (1).

3

Br Intd

Wherein Ra can be methyl, trifluoromethyl, isopropyl or a phenyl optionally substituted
and R2, R3 and n are as described above,

to form a compound of a (III):

H
N.__N
AN =
(RZ)n_':@/ \Sr \/7—‘ R3

NO, (1ID)

Wherein R2, R3 and n are as described above;

b) reducing the nitro group of said compound (III) to form a compound of formula II:

H
N
(R2>n~© \ﬁ)’%
NH; Im)
Wherein R2, R3 and n are as described above;
¢) coupling in an aprotic solvent a compound of (II):
with a compound of formula IntS:

Rb.__O

=

- I

>~

(R (Int5)

Wherein Rb is a hydroxyl or alkoxy or halogen group and R1 and m are as described

above, to form a compound of (I).

In one preferred embodiment, in step c¢) the compound (I} is treated with 3.0 equivalent
of Lewis acid and is added to a solution of 1.0 equivalent of ester (IntS). Beside, the

Lewis acid is trimethylaluminium.



20 In one preferred enbodinment, in step c) the

conpound (Il) is treated with 3.0 equivalent of Lew s

acid and is added to a solution of 1.0 equival ent of
WQU0PI84%t 5) . Beside, the Lewis acid is PCT/EP2008/051704

trimethylalumnium 7 In still another preferred

enbodi nent, in step ¢c) a solution of 1.0 equival ent of

acid chloride (Int5) is added té a solution of 0.8

equi val ent of the conpound of formula Il. Here, the

reaction is perforned in basic condition and the base

can be for exanple 5triethylamne. In still another

Prif &NIF 8sbtedOReicRRM letnboldindtk,eR &dp cl aGsoffiehVsH BOteqfvalent of acid

t he compound of formula Il is coupled with 1.1

ecehilvidesintSofis bddeddba sbittdn(dfrft.$pquiThlest ofghe tompouns of formula II.

performed usi.ng.an activating.agent, such_as, the
VLHSHEy 2 BRI o R qTE1o6 o i1 COniona i 15, R AR iy for example
iogi 4 step a) the reaction mxture is diluted

> 'te%'h?gr&and the precipitated product is isolated by

filtration. 15 In step b) of the nethod as descri bed

above, the conmpound of &JI) obt ai ne b1)6 reducti on of
t bk Bk prothes rigedhicmbedimsiie ih dtep <£)p s uheleng ef the compound of

hy nat j_o The df 99 [ - Per:  ; L
RERERR: g AL IRRAGR BRI S, 1 eacion s
pepdrfvred vsih aarp@&tﬁ'faﬁﬂ%agérﬁ, s@hventhesMoRaigsmare iReagailt (2-Chloro-1-
or ethanqL._%an‘step ) the reaction mxture is
10 di mgthglpyudinfimygeide).and t he precipitated product is
isolated by filtration. In still another preferred
enbodi ment, in step a), the cyclisation is perforned

| NIb@sh @) aRNEaktion ndkiude (L ENGEAMAEE wWaed WRENthe Gré@fitated product is
The base can be potassium carbonate and 25 the

r eiaeleied byifidtrggionf orned in a polar protic solvent such
as net hanol or ethanol. 8 NH2 (R2)n

15  In step b) of the method as described above, the compound of (II) obtained by reduction
of the corresponding nitro compound is performed by hydrogenation. The
hydrogenation can be performed with a catalyst such as Raney Nickel and the reaction 1s

performed in a polar protic solvent such as methanol or ethanol .

20 In step b) the reaction mixture is diluted with water and the precipitated product is

isolated by filtration.

In still another preferred embodiment, in step a), the cyclisation is performed in basic
condition at a temperature between 20-30°C. The base can be potassium carbonate and

25  the reaction is performed in a polar protic solvent such as methanol or ethanol.

The method depicted above may further comprises the step of preparing a compound of

(IV), comprising the reaction of an intermediate Intl of formula:



N2l ntl Wth Int2 of fornula: CI yRa OInt2 5 And Int3
of formula NHASCN, Wherein Ra, R2 and n are as defned
abov referably, this reaction is perforne é
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m xture i s advantageously diluted with water and the
precipitated product is isolated by filtration. 10
Unl ess ot herw se specified, t heSbel ow terns used
herein are defined as follows: As used herein, the
termanamH, group” neans a nonocyclic or
qu¥ ||I -aromatic radical conprising carbon and

(§ tons. Exanpl es of suitable aryl groups
i ncludel 15 but are not l[imted to, phenyl, tolyl,
anthrac®%r, filékenyl, indenyl, azulenyi, and
napfk: || as benzo-fused carbocyclic noieties
sﬁ@ﬁ%gék%?@g?? fl'tetrahydronaphthyl. An aryl group can
be unsubstituted or substituted with one or nore
substi%uents. In one enbodi nent, the aryl group is a
mon fic ring, wherein the ring conprises 6 carbon
atomp, refjgfyed to herein as "(C6)aryl." 20 As used
herein, the term "al kyl group” neans a saturated
st Aad B3 of fi@imuloNHREE@Nched non-cyclic hydrocarbon

having.from1l to 10 carpo tons. Representative
sathesinhadiy %}dg?]i‘rec?ﬁgf"g“% *3%9}’% i ncl ude nethyl, ethyl,

n'f’lre?e?/%ly, i %ﬁx{i%r}] 3 %glgé%ll)lﬁd Hl\-/vﬁﬁl&eih rsolVelEREAH as acetone. Also, the

n-oc n-nony saturated branched

al #eyittion midtwdeis iagopitageplisly sklntddutvith , wa& arslothet yrkcipitated product is

tert-butyl, isopentyl, 2-methylbutyl, 3-nethylbutyl,

2 weleted bydration. 3. et hyl pentyl, 4-net hyl pentyl ,

2- et hyl hexyl , 3-net hyl hexyl, 4-nethyl hexyl, 5-

met hyl hexyl , 2, 3-di net hyl butyl, 2, 3-di net hyl pentyl,

2, BnRsyshdwlieaptafied, Zhdbelsh matnl yikdbhertin are defined as follows:

2, 4-di et hyl hexyl, 2, 5-di net hyl hexyl ,

2, 2-di net hyl pentyl, 2,2- 9
As used herein, the term an "aryl group” means a monocyclic or polycyclic-aromatic
radical comprising carbon and hydrogen atoms. Examples of suitable aryl groups include,
but are not limited to, phenyl, tolyl, anthracenyl, fluorenyl, indenyl, azulenyl, and
naphthyl, as well as benzo-fused carbocyclic moieties such as 5,6,7,8-tetrahydronaphthyl.

An aryl group can be unsubstituted or substituted with one or more substituents.

In one embodiment, the aryl group is a monocyclic ring, wherein the ring comprises 6

carbon atoms, referred to herein as "(C6)aryl.”

As used herein, the term "alkyl group" means a saturated straight chain or branched non-
cyclic hydrocarbon having from 1 to 10 carbon atoms. Representative saturated straight
chain alkyls include methyl, ethyl, n-propyl, n-butyl, n-pentyl, n-hexyl, n-heptyl, n-octyl,
n-nonyl and n-decyl; while saturated branched alkyls include isopropyl, sec-butyl,
isobutyl, tert-butyl, isopentyl, 2-methylbutyl, 3-methylbutyl, 2-methylpentyl, 3-
methylpentyl, 4-methylpentyl, 2-methylhexyl, 3-methylhexyl, 4-methylhexyl, 5-
methylhexyl,  2,3-dimethylbutyl,  2,3-dimethylpentyl,  2,4-dimethylpentyl,  2,3-
dimethylhexyl,  2,4-dimethylhexyl, 2,5-dimethylhexyl, 2,2-dimethylpentyl,  2,2-



di met hyl hexyl , 3, 3-di nt heyl pentyl, 3, 3-di net hyl hexyl,
4, 4- di et hyl hexyl, 2-ethyl pentyl, 3-ethyl pentyl,
exyl, 3-ethyl hexyl, 4-ethyl hexyl,

2-ethyl h
‘Vggwgﬁﬁyvgz-ethylpentyl, 2- met hyl 3- et hyl pent y| PCT/EP2008/051704
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2-met hyl - 4- et hyl pentyl, 2-nethyl - 2- et hyl hexyl
2- et hyl - 3- et hyl hexyl, 2- nethyl-4-ethyl hexyl,
2,2-di et hyl pentyl, 3,3-diethyl h@xyl, 2,2-diethyl hexyl,
3,3- 5 diethyl hexyl and the Iike. Al kyl groups

i ngl uded, i n. coppounds of .this..invepntian )

op ORI bR ndeih 3ol e 4y syls 2-ethylpentyL
AS 31818 B/, 81 -Bthy By 1t Rey Thak i 0 ¥thy AT 5. niePhy@R-@hHydntyl, 2-methyl-
group ‘which is attached to anotheir noiety by an oxygen

at orethyipeatypl 2snatlyld-doxpergylo Qpsethyled-attiglhastlh dsaysthyl-3-ethylhexyl, 2-
I sopr,opoxy, .10 et hoxy.. rt-butoxy,,. the like..

A BBk Be bt biiibieh wirndishont 33-
O g eRHABH cheIBRE NI HRANDRES] fh conll® s inventi

"het er oaergll " or | iie ter%rgﬁlﬁsg]gglgaé;d ?rlocno yg ﬁ@otps mvention may be
pobptionally sublsatueedoaitivoat bcmoresybstingnts.si ng car bon at om

ring nenbers and one or nore heteroatom 15 ring

menbers (such as, for exanple, oxygen, sulfur or

nitrogen). Typically, a heteroaryl group has from1l to

abaut, sy H&Eﬁ[ ARLAM :}%@‘%‘%ﬂ & Al @gﬁ% wiPehl %;t}%ch%é to another

carbon atomring ne presentati et eroar

gr oofesy by cnutkygpry oty | Exabaplescofpalkdsdy proupsiimeiude , methoxy, isopropoxy,
benzo[ 1, 3] di oxol yl , benzo[ 1, 4] di oxi nyl, thieny], . .

py FBEY I tert-bytoxy) nd the hixeAWpyYy groups giay|be optipadlyapbstjtpted with one
quipngbi Btﬁﬁ%ﬁ§20|yl' i sot hi azol yl, pyridazinyl,

pyrim |nyf, ‘pyrazinyl, triazinyl, triazolyl,

t hi adi azol yl, isoquinolinyl, indazolyl, ,benzoxazolyl,
benzofuryl, indolizinyl, imdazopyridyl, tetrazolyl,
benzi m dazol yl , benzot hi azo| yl, benzot hi adi azol yl, )
befts dRetingteth Yhe termddptproarsleior dikg dergsn@eang|a monocyclic or polycyclic

g AW MATESY s B e
| i@ aRpibeR- (8gdhyds| @l exampld, beyrea( MlfubioeRittoged). Typically, a heteroaryl

het er oat om may be substituted wth a 25 protecting
gr &9yp hadfiem & torabeet dhelsrasiteraripggrember and fiiemal tto abeyt 14 carbon

ex the regen on..a nitrogen may bhe, substit uted .

o R Fpg e SR BRgPe BebtRR Pl B RGlRE oo prriav,
MeFurdey1, Of¥ni6M Bl didx S Dehzdpt BTiMiky), HiyRlpy#RIR, oxazolyl, imidazolyl,
substituents. [n addition, nitrogen or sulfur

hethéazolrt, o risaxaradylme aiveelsnyiva pybazolyki dbathidzolyln pyradazinyl, pyrimidinyl,
enbodi.nent, . the heterparomatic.ring i s sel ected fr
o B Heor SHREhoBEPDE. RURLPAFl | Rpapdyhttiggl benzorazoly

PObdHzoRitylat @SR iBfidBoPRidSA, 03LRIBEA C RhziIREISHI9RT Y)L:nzothiazolyl,
ring to another group may be’at eithér a carbon atom

or benzptbiadragalybm oberizheadebbyl,o ammiobtli ¢ dstrahgdreindalyy,l  azaindolyl,
rings. .. The .term "het erocycl e" used. herein, e
R ERizoRgidLCRrEP o PHE L M SRy gl ge blgL3 Gpyrimidiny
he . i : :
R BT andSoes e SOMEREL D el ey b gubstiuted with &
gr profechay igraypaknonwaaiet thoseeofhetimagatkilinits teeat, ok dxantpld) the hydrogen
N or S, and mhigh has,Zéél,égrbon atons, which naﬁ be

s aPhP HERRHrMish 5 substitwiad witht a test-hgpxygahony| group. Heteroaryl groups
Ex I . =} 0gl k 0 Y ugj (-but_.

PP SR A0S EARCHE A URRUARE U BRHESH ivogen o
oxsubfup e hetztoaylm An@X aehiders dhiy| be 2oidizpd.r r1al ole N¥mbodiment, the
4- pi peridonyl, pyrrolidinyl, hydantoinyl, ) )

v aleTapIBIatigy g ixiclesingl omx & amgmberedimenogrslisphateragiyl rings. The
t et rahydrot hi opyranyl, tetrahydropyrindinyl,

tetrahydropyri mdinyl, tetrahydrothiopyranyl sulfone,

t et rahydr ot hi opyranyl sul f oxi de, norpholinyl,

t hi onor phol i nyl, thionorpholinyl 15 sulfoxide,

t hi onor phol i nyl sul fone, 1, 3-di oxol ane,

tetrahydrof uranyl, dihydrofuranyl-2- one,

. o o o S A A T L 1




25 As used herein the term"substituent" or
"substituted” neans that a hydrogen radical on a
compound or group is replaced with any desired group

WO pyB/09894%5ubst antial |y stable to reacti on condPE€T/BR2008/p51704
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an unprotected formor when protected using a

protecting group. Exanples of preferred substituents

are those found in the exenpl arl conpounds and

30enbodi nents di scl osed herein, as well as hal ogen

(chloro |odo br omp, or fluoro) al kyl;. 11 al kenyl;

al RYjAY o1 atarhmentyof & hrigsopromaticyqs; hetarpasy! ring i@ angihsr, group may be at

R e T

ester; oxygen (-0); haloalkyl (e.g., trrfluoronethyl)

cycloalkyl whi ch may be nonocyclic or fused or

non f used polycyqllc (e.qg., cyclopropyl, cyclobuty

cyEholsant Peterosyele” asesed rbés@yr )refeercotiewéfﬁ@rteéy@rqstarlraylikyl groups and
nocyclic or fused or non-fused

pob@%?c ER%QQD , pyrrolidinyl, piperidinyl,

pipera2|nyl nor phol i nyl, or th|a2|nyl) nnnocyclic or

fused or non-fused polycyclic aryl or heteroaryl

(e.g.,gﬁhenyl naphthyl, pyrrolyl, indolyl, furanyl,

t hASpl wremr, e sl ;heterwabéllgv  pansya FsmpEyclic or polycyclic group

t hflav'-fr?% Xt ea§tr3n%zl?etérl iito Tele (H M‘am 8y INaSIO ?y land rléhdﬂs 2-11 carbon

i'SOq ti Ao acrrdinyt,

p)’éitbﬁﬁz 'vﬂl\ldh, mb @é’rshﬂﬁtdiéd‘)dr, ud@nR#Atsd, dBthO sy hot aromatlc Examples of
benzothlopheny or benzofuranyl); am no (prinary,

s ebasergaycjoalion grenps anglydingabaHBot donke; tQOHIEANIH], piperazinyl, 2-
NH2;  SOPNHP

ol SiPPI S o 41T PREHRY ot utiaxwﬂgﬁ?ﬂzled Fiog 0T pymolicinyl,
URyehidlf, Qralemlh&ﬂﬁ¥l B}@ﬁ‘an?l( JBafy1; SehidRiropy 1SS efetraétydro’thtopyranyl

substltuents may optionally be further substltut

Wi tetralaydsemysindingk nt seﬂreérydm@yﬁmhmsl,uch gtrolyskothjopyranyl  sulfone,

od ment s, th 15 ter S ue r
o RS RRRYEYT | ST o mOG O o dbororilies,  Romorpholiny

se S f a -
A AT U LI B BB iy s

heorer, odytréhyﬂtdthﬂenylan aadyl tetrailykiai-é,rl (-Ih«)};dthlelwi aﬂ“&ptlcg'lly,, anonocychc

hﬁ't@efé%%%;l X 1 ggmggl tg‘%le i§)(/) mﬁ‘é‘}}ﬁﬁso %1%];%?%3 tg 7 membered monocyclic

a%é(tgé) @Jalky‘l %@@Eé&ﬁ Rﬁh%'% %Béhﬁ% g §§*’1\?§1 1%{1% 9?4311etematom may be

- NRDbStiQf2HOWY 2 pletétinR1Goup Kb H(10) the¥ed of oﬁﬁﬁzﬁ)’rdkilll 1n the art, for
S(0)rNR11R12, -0, -S, and -N-R13, whereinr is
R $Xagple: o hyfmeer Aoha dhEegencwak bar bstityied pwHy eﬁhtqrwbutoxycarbonyl

<2l PRl hSRRRALL M Bt B8 Db ubitiuicd with one or

al iyreydubsttiePtiniddition, tielidttaftagaciayait 0fkkiterodmlic ring to another
optionally substituted cycl oal kenyl, an optionally
SUZIOUP Mayes %étﬂe?f@c%ﬂéb@aﬂtwwf adetospatom w4 lalhgterocyclic ring. Only stable

substitu L onaII subst it

b Bt R petr SRt AR Bl n gy gniion.
optlonally substituted heteraralkyl or R1 and R12

taken together with the nitrogen to which they are

attached is optlonally substituted heterocycloal kyl or

0 pAs vral hoyein thedteim (fubstitientd po Zupstitutgdympars thd gegrradical on a

gﬁ%&é%i:c r (rii e%?’ﬁ@?‘g ?%Péac&g ﬁg{el}pye%{fg?%ﬁoﬁﬂtﬂgagtl%b}?@b“%ﬁiaﬂy stable to
aNre@Eionddakitvns HPS hﬁﬁb&@teﬂ'%bfﬂb& whah pafieqttd asiab |ayProtectmg group.

substituted cycl oal kyl, an optionally substituted
cyﬁxmlksengx prefqmdomhstmamrs yﬂre these ifowtdeth the exemplary compounds and

I tl bst.i.t ut ed
gttty St SR esnS st Gy phioth oy bibpes B fuoro): atky
substituted aral kyl, or an optionally substituted

heteraralkyl In certain enbodinents, the term
substltuent or the adjectlve substttyted" refers to

o o —r




10am no, al kyl am no, di al kyl am no, carboxyl, cyano, or
substituted with cycl oheteroal kyl or heteroaryl, or a
phosphate, or a sulfate, or a carboxylic acid. For

WE2048/P98849 by "sol ubilising group"” it is refer rREI/ERI063/951704
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to one of the follow ng: - an al kyl, cycl oal kyl,
aryl, heretoaryl group conprising either at |east one
nitrogen or 15 oxygen heteroatarh or which group is
substituted by at |east one amino group or 0xo0 group.

- an amng group which may be a saturated cyclic am no

gr@liﬁsl}’hh bkpnytayhysleoxyy batke®sit Biropy thio gr@lﬂﬁﬂ’@’énéﬁn@le& ngyano; amido;

hy%l} E% ] 'i(al lpﬁ%),é]){%? b%%%‘% ha{l'ﬂ%%?rﬁ%n}h di sg%h?/ll bulfonarmde ketone;
c a&lb@lﬁiﬁyl estdim&%Eﬂ YJ(})ahﬂaﬂﬁyll (e@l) drifligtbiaydh ng mmyl Wch may be

- one of the structures a) to i) shown ow, wherein
t h@omfyhcr Dh fusedhar norefused @Wylcycrl@ (esn rcefglpmq»ayls @yctlmsltyl cyclopentyl,

poi nt achnent to.car ctur of for
e et “Ejepsiiadil. s B PopbeBll 65 bt or non-fused
al kotlcychél @33, RAVLNEIn ? p@n&lﬁ llop@@t’faﬁﬁ{i'l af@fPholinyl, or thiazinyl),
Represent ative cycl oa s i nc ude cycl opropyl ,
1- mndwbhc/ of tﬁﬁﬁéwluonffywkiqmlwfbhc aytbopetatoptyl (e.g., phenyl, naphthyl,

cyc ohex ycl o ycl octyl, c onon

cyR ?}/1@ Bfkl:q BQ M h@]il}a M,b(g(aa%ly{ gﬁg{ﬂy !yl tﬁlazolyl triazolyl,
S t 0 S - taSridin0

T o BRI BEBhE gD B SHRAINGR Sridings pyrbaRyl, pyridaziny,
papyrlrmdingi baririmidasolyl, béreothiphenylonorprbewiofesny), amino (primary,

2. FSoRh G 1Py R LORR A A Bet AR gvndy SEayr: ockr;

| *CF3; OCF3; and such moicties may also be optionally substituted by a fused-ring

structure or bridge, for example -OCH20-. These substituents may optionally be further
substituted with a substituent selected from such groups. In certain embodiments, the
term "substituent” or the adjective "substituted" refers to a substituent selected from the
group consisting of an alkyl, an alkenyl, an alkynyl, an cycloalkyl, an cycloalkenyl, a
heterocycloalkyl, an aryl, a heteroaryl, an aralkyl, a heteraralkyl, a haloalkyl, -
C(O)NR11R12, -NR13C(O)R14, a halo, -OR13, cyano, nitro, a haloalkoxy, -C(O)R13,
-NR11R12, -SR13, -C(O)OR13, -OC(O)R13, -NR13C(O)NR11R12, -OC(O)NR11R12,
-NR13C(O)OR14, -S(O)rR13, -NR13S(0)rR14, -OS(O)rR14, S(O)rNR11R12, -O, -S,
and -N-R13, wherein r is 1 or 2; R11 and R12, for each occurrence are, independently,
H, an optionally substituted alkyl, an optionally substituted alkenyl, an optionally
substituted alkynyl, an optionally substituted cycloalkyl, an optionally substituted
cycloalkenyl, an optionally substituted heterocycloalkyl, an optionally substituted aryl, an
optionally substituted heteroaryl, an optionally substituted aralkyl, or an optionally
substituted heteraralkyl, or R1 and R12 taken together with the nitrogen to which they
are attached is optionally substituted heterocycloalkyl or optionally substituted
heteroaryl; and R13 and R14 for each occurrence are, independently, H, an optionally
substituted alkyl, an optionally substituted alkenyl, an optionally substituted alkynyl, an
optionally substituted cycloalkyl, an optionally substituted cycloalkenyl, an optionally
substituted heterocycloalkyl, an optionally substituted aryl, an optionally substituted



Where is: 14 Rl and R2 are sel ected i ndependently
from hydrogen, hal ogen, a |inear or branched al kyl,
cycl oal kyl group containing from1l to 10 carbon atons,

WQ 20080284 et hyl , al koxy, ami no, al kyl am no, PCT/EP2008/051704
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20

di al kyl am no, solubilising group. mis 0-5 and n is
0-4. 5 R3is one of the following: (i) an aryl group
such as phenyl or a substituted2variant thereof
beari ng any conbi nation, at any one ring position, of
one or npre subsrituents such as hal ogen, _al kyl

o'Pﬁt‘aTPﬁli’Yh o onsienallst sibsteuted ralkyla s OpHAuRRY @d@sawgqqq@ﬂterarakyl In
’ H@A‘&gﬁ(%y hegtreér}l} Ip", u%gﬁ%h@#%‘;‘{hé é&{c?l%) " lﬁ)%ﬁ%l%sd" refers to a

angﬂﬂ@h Qy?b iti on of one or nore substituents such as
hal ogen, groups containing from21 to 10 carbon
at?ﬂf@;terﬁlr"sf)llllHﬂlEﬁlgthrM A0 3hY Pk c? whichicin 8e substantlally 1on1zed and
five-nmenbered omati C heter cyclic group such

f othatotmbieb dleZbotﬂpoemd/to be3solati¢ ergy tesirdd sdlvetodugh as, for example water

4-t hi azol 5-thi zoI yl, which i.tionally bear

andf CEHBT %&hﬂaﬁg ool %Wh?ﬁfl@res 3@%@?@?@% SIRYp §&n be one that
h r

1g%ar s ﬂgt? S%M{HF%I s orret ﬁi}tﬂihﬂ‘ﬂ:l ?Ph&alg;p ﬂgsolublhsmg group is

asgebeetedofroth kil nareunt lsldfstmﬁedm/ithQﬁlefdirm@rreetmadrb:{tgmsfsuch as N, O, S,
2-(3-am noaryl )am no-4-aryl thiazoles (I)

or
ph%cha‘l%l@tl? basubsifist apthe aliyl grammofirpsiifiteglc H?élﬁﬁemdpnﬂy with alkoxy,

ch ri ’de Fm?@) %ﬁg}héﬂrﬁghcﬁ%wﬂ %ﬂhléln%te Seu%%%{ é) @f]xgldc’hetemau(yl

S Uprt I&bérﬁa@'l;) by & Phodphatk asra dullfife, oﬁﬁcéﬁﬁﬁ}@c ncidRa can be
met hyl, trifluoromethyl, isopropyl or a phenyl
optionally substituted. R2 is selected independently
fron1hydrogen hal ogen, a linear or branched al kyl,

tr I(#r%%injﬁé ?}E%ﬂﬁlbﬁ%ﬁf&%}'gﬁp% 8 rgf&r%ii(h I’eﬂ’l.QO %%5 Bp {llle%l?&%ng:

l'uor am no
di -ag( )ﬂk?[n cyaoalﬁ}%[ ary lllle?”elttgg'yp rg%{ll co%nSp?lsmg ecl)ther at least one nitrogen or

oxygen heteroatom or which group is substituted by at least one amino group or oxo
group.

- an amino group which may be a saturated cyclic amino group which may be substituted
by a group consisting of alkyl, alkoxycarbonyl, halogen, haloalkyl, hydroxyalkyl, amino,

monoalkylamino, dialkylamino, carbamoyl, monoalkylcarbamoyl and dialkylcarbamoyl.

- one of the structures a) to i) shown below, wherein the wavy line and the arrow line

correspond to the point of attachment to core structure of formula I.

N



b) Reacting a brono ketone (Int4) with protected

thiourea (1V) in suitable solvent and using suitable
bases. Substituent R3 in (Int4) and in compounds

WQ 2008998949 1), and (1) shown in Schene || bel oWG¢EBER88/051704

of the followwng: 15 (i) an aryl group such as

phenyl or a substituted variant thereof bearing any

conbi nation, at any one ring pdsition, of one or nore
substituents such as hal ogen, al kyl groups cont ai ni ng
from1l to 10 carbon atons, trifluoronethyl, cyano and

al koxy; (HbN teroaryl growgpsuch as 2, 3, or
4-pyridyl group,{ which nﬁy addit|oﬁal|y bear any 5

conbi nati on of e or e substytuentsCruch asp N
hal ogen, al kylr groups €ont3ai nifhg on{f t 0] 10¢carhon
-th

atons, triflugronethyl| and al (igii)
five-menbered g aro i cycl
for exanple 2-tHienyl, 3
4-thiazolyl, 5Ahiazolyls,
any conbi nati on of one ‘or nore substituents such as

hal ogen, an al kyl group containing from1l to 10 10
carbon atons, trifluoronethyl, and al koxy. WO .
2008/ 098949 18 (R2)nCkier RaNFI 4BCN 0 N® IntlId2int3 1
PCT/ EP2008/ 051704

ey group such As
thieny|, 2-thi

The term "cycloalkyl" means a saturated cyclic alkyl radical having from 3 to 10 carbon
atoms. Representative cycloalkyls include cyclopropyl, 1-methylcyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, cyclooctyl, cyclononyl, and cyclodecyl. Cycloalkyl

groups can be optionally substituted with one or more substituents.

10
The term "halogen" means -F, -Cl, -Br or -1.
In one particular embodiment, the invention provides a process for synthesizing an
optionally substituted 2-(3-aminoaryl)amino-4-aryl-thiazoles having formula 1.

15

H
N N
X =
(Ro)s Q \S( )
HN
~co

(R1)m @

Where is:



N2 VO R3)1.) Br I nt4 NH2ZNC2 11111 Ro O (Ri |
Int5 Schene Il 5 ¢) Reducing the nitro group of
compound (I1l) to the corresponding amne (lI1) in

WO08/698P4 sol vent. d) Reaction aniline (11) wRGI/ER2§98051704
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usi ng suitable coupling procedure in suitable solvent.
Rb can be hydroxyl or al koxy or hal ogen group.

14

R1 and R2 are selected independently from hydrogen, halogen, a linear or branched
alkyl, cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl, alkoxy,
amino, alkylamino, dialkylamino, solubilising group.

m is 0-5 and n is 0-4.

R3 is one of the following:

(i) an aryl group such as phenyl or a substituted variant thereof bearing any combination,
at any one ring position, of one or more substituents such as halogen, alkyl groups
containing from 1 to 10 carbon atoms, trifluoromethyl, cyano and alkoxy;

(ii) a heteroaryl group such as 2, 3, or 4-pyridyl group, which may additionally bear any
combination of one or more substituents such as halogen, alkyl groups containing from 1
to 10 carbon atoms, trifluoromethyl and alkoxy;

(iii) a five-membered ring aromatic heterocyclic group such as for example 2-thienyl, 3-
thienyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, which may additionally bear any combination
of one or more substituents such as halogen, an alkyl group containing from 1 to 10
carbon atoms, trifluoromethyl, and alkoxy.

One aspect of the invention is method for preparing of 2-(3-aminoaryl)amino-4-aryl-

thiazoles (I) or a pharmaceutical acceptable salt shown in scheme II, comprising:

a) Reacting a nitro aniline (Intl), acyl chloride (Int2) and ammonium thiocyanate (Int3)
in suitable solvent to form (IV),

Wherein:

Ra can be methyl, trifluoromethyl, isopropyl or a phenyl optionally substituted.

R2 is selected independently from hydrogen, halogen, a linear or branched alkyl,
cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl, alkoxy, amino,
alkylamino, dialkylamino, solubilising group.

nis 0-4.

b) Reacting a bromo ketone (Int4) with protected thiourea (IV) in suitable solvent and
using suitable bases.

Substituent R3 in (Int4) and in compounds (1II), (IT), and (I) shown in Scheme II below

is one of the following;:



17 Rl is selected independently from hydrogen,
hal ogen, a linear or branched al kyl, cycloal kyl group
containing from1l to 10 carbon atons, trifluoronethyl,

W@BW%%%m no, al kyl am no, dial kyl am no, sol uBCT/EB208/051704

10

group. mis 0-5. 5 1In still another particular

enbodi nent, the nethod shown in schene Il is utilized

to synthesize t he conpound of fmrnula V, or a

pharmaceutical acceptable salt thereof, HN 1 (R)m

( 10 Wierein: Rl is sel ected |ndependently from

hyd} eyeil gieup sediras phenylios arsubstitged Mertasng ﬂ@rqo)f |bearmg any combination,
Y . S, B R GRAEORL 08, A b Rl B BBt o
di edreyhidgitren 1 &plmbérbmsataﬁlsghﬂu&on[& Tﬂ &amo ankbiReRgouUNd

(VI11) can be prepared by addition of nitro aniline

(i Gb ladhetarparyl gioupsidnaso?, Jendrmynidyt m@@y’dndt may additionally bear any

hl or. d
A cEiafbn e o et eSS stibis efbest, 4160 eups egppining from 1
of toCrUGUPbEIatbMs, thifludYohlatRl ekPARsgne (Intd4a) in basic

condition, preferably w th potassium carbonate in
po(ua)ra ﬁV@membsmld\rmgt ar@Matie bétemsyahetgrouposuch @o rfmocmadlple 2-thieny1 3-

ety arEiEaies ghispd har hBrARa by iRy bk g Fombinaton

a0 LoREBF WMoY seskHRRARYsubh G Hatogd Carl SRYCERP BRBIRR: from 1 to 10

carbon atoms, trifluoromethyl, and alkoxy.



performed in an al coholic or polar aprotic solvent,

such as THF. According to one 25 enbodi nent, the

reaction is perforned in the presence of hydrogen. The
WQ 2048/0983# can be al so perfonned under phase trREEERI08/051704

hydr ogenation conditions. 18 CI Schene IIl 5
Conmpound (V) is obtained by using different
condi ti ons: i) Wierein Rb liés al koxy group, the

ester (Int5a) is coupled with (VI) using
trimethylal um niumas activating agent in aprotic H
sol vent~gudtk as di c@l oromet hane or tol uene. i N._N._Ra
Wh@p)etin is a hal %Sucht as MhFON i de—the ackg, 1 D¢
chlori o (Int5a) is coupled 10with (VI) in basic
condi tiwm, using preferably triethylanmne in aprotic po,
sol ventlntquch as di chh@r onet hane. Int® Wherei n Royy
i s hydroxyl group, the carboxylic acid (Intba) is
coupled with (VI) using activating agents such as
Mukai yama' s Reagent or HOBt/EDCI in aprotic sol vent,
preferably DMF. 5 The invention is explained in detail
in the exanpl es given bel ow which are provided by way
of illustration only ﬂnd her ef ore shoul d not be
construed to ‘z?épaqof the invention.
1 101- Acetyl- @P‘I -ni tro-phenyl)-thiour e(Rg Y\}’R3
reactor, introducelanmoni umthi ocyanate (25 kg, 328
nol ), acetyle chlopﬁﬂe (24 NO,

m

Br
Int4

Rb._.0O

-

G

(Ri)m

Scheme 11

5 ¢) Reducing the nitro group of compound (III) to the corresponding amine (II) in

suitable solvent.

d) Reaction aniline (IT) with (IntS) using suitable coupling procedure in suitable solvent.

Rb can be hydroxyl or alkoxy or halogen group.



kg, 337.53 nol), acetone (225 L) and
2-nmethyl -5-nitroaniline (Intl) (42 kg, 276.04 nol).
Tenperature was nai ntained at 25 10C for

Wop9BHOMAt el y 4 hours. Water (413 L) 15 was abBdbBP2048051704
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reaction m xture was stirred for approximately 1 hour.

The precipitate filtered, washed with water and

di i sopropyl ether. The product wes then dried in a tray

drier at 45-50C. Yield = 84% 11-1 NWR

(DMBSO-d6) : 6. = 12.37 (1H s); 11.68 1Hs),8.6

(1R|1 1@ seleepeds lqclz:yendgntgg fg)@q Mdrqg@n yalgg@;i, p lmepy, pr branched alkyl,

( idath eftyp el x[\ﬂ){rgzﬁ)oﬁl i‘?ctg? b3 j%gnfg;%’g!m%\yl %oxy, amnino,

ZARGEmins XdR:lamdno, solubilising group
25(2 Met hyl Mglynl tro- phenyl §g24 pyridi n-3-yl-thiazol - 2-

ylmlaﬁﬁne In a reactor, introduce nethanol (1120 L),

pot assi um car bonat e (287 kg, 2076.70 nol) and

1-acetyl - 3-(2-net hyl -5-ni tro-phenyl)-thiourea (67 kg,

26th 91 TRbther EQierhbodiehtdiths Arelod €IHOMMOMEschéME 4l is utilized to
(52 kg, 259.96 nol) was then added and tenperature 30
masymtigisie theatongBuBd 6f foomula Vieurgphaidcentiqab o epipblaaslt thereof,
added to the reaction mxture and 20 precipitate

filtered, washed with_water andl diji sopropyl ether. The

product was then driged \n er at 45- 50C.

Yield = 95% \N 6 = 9.83 (1H s);

9.60 (1H, d, J=2. 5Hz),

V)

Wherein:

R1 is selected independently from hydrogen, halogen, a linear or branched alkyl,
cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl, alkoxy, amino,
alkylamino, dialkylamino, solubilising group.

m is 0-5.

Compound (VIII) can be prepared by addition of nitro aniline (intla) to a solution of

ammonium thiocyanate and acetyl chloride in aprotic solvent, preferably acetone.

Compound (VII) is obtained by cyclisation of compound (VIII) with bromoketone
(Int4a) in basic condition, preferably with potassium carbonate in polar protic solvent

such as methanol.

Compound (VII) is reduced to form compound (VI). Preferably, the reduction reaction
is performed with a catalyst, such as a reactivated Raney Nickel. The reduction can be
performed in an alcoholic or polar aprotic solvent, such as THF. According to one
embodiment, the reaction is performed in the presence of hydrogen. The reaction can be

also performed under phase transfer hydrogenation conditions.



58.53 (1H, dd, J=4.6, 1.5Hz); 8.27 (1H, dt, J=8.0,
1.9Hz); 7.80 (1H, dd, J=8.2, 2.5Hz ); 7.66 (1H, s);
7.48 (2H, m; 2.44 (3H, s). M (ES) mz = 313.1

WO MO ES-) mz = 311.3 (MH)-. M = 225C. BOTRPIPEE1704
3

5

10

4- Met hyl - N3- (4- pyri di n-3-yl -t hi azol - 2-y1) - benzene-1, 3-
diamne In a reactor, a m xtur¢ggof

(2-met hyl -5-ni tro-phenyl)-(4-pyridin-3-yl-thiazol-2-yl
)-am ne (40 kg, 128.06 nol), Raney Ni ckel (2.7 kg,

46. 00 nol ) and nethanol (600 L), was 15 warned to 40-
45C and hydrogenat ed under hydrogen pressure (5
kg/cnR) for 2 hours. The reag gﬁgﬁ, Eﬁﬁ?e was filtered
and concentrated. Watler mas added to fche resi due mnder
stirring. The ptd

tray drier at 45-50 |eI d = 858&¢etoiidd NVR ( Osd6)

6 = 9.20 (1H, s); 9.99 (1H dd, J=2.3, 0.76 Hz);

(1H, dd, 20 J=4.8, !H07Hz) 8.20 (1H, dt, J=8.0,V Noz

2. 1Hz): 7.42 (1H, ddgtiad=7.8, 4.8, O.8Hz): 7.38 (1H,

s); 7.09 (1H, d, J23Hz) 6.85 (111, d, J=8.0Hz); o)

6.29 (1H, dd, J=8.0, 2.3Hz); 4.95 (1H, s): 2.10 (|3H ~

s). MBS (ES) mz = 283.1 (MH)+, (ES-) mz = 281.4. (M Intda
= 136C. 25 EXAMPLE 4 N

N44- Met hyl- 3- (4-pyridi n-3-yl -thiazol - 2-yl am no) - phenyl

] - benzam de derivatives Method A K2CO3, MeOH
Y
i H
N=— N H Ni Raney, Hy N= NQ’/N
\ \l/ - \ / \ $

S THF, MeOH

NH NO,
Vi 2 Vil

| =~
Rb X

O (R1)m
Int5a
H
N
S X
|
HN X
(R1)m
\'
Scheme 111

Compound (V) is obtained by using different conditions:

i) Wherein Rb is alkoxy group, the ester (IntSa) is coupled with (VI) using
trimethylaluminium as activating agent in aprotic solvent such as dichloromethane or
toluene.

ii) Wherein Rb is a halogen such as chloride, the acid chloride (IntSa) is coupled
with (VI) in basic condition using preferably triethylamine in aprotic solvent such as

dichloromethane.



30ln a reactor and under |ow nitrogen pressure, add
4- Met hyl - N3- (4- pyri di n-3-yl -t hi azol -
2-yl)-benzene-1, 3-diam ne (95 g, 336.45 nmol),

wWQiz0e8PWP¥et hane (2 L). To this 21 suspensi onPCHEPWES/051704
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to tenperature of 5C was added dropw se 2M n- hexane
solution of trinmethylalumnium (588 nL.). The reaction
m xture was brought progressivdldy to 15C, and

mai ntai ned for 2 h under stirring.

4- (4- Met hyl - pi perazi n-1-yl net hyl ) - benzoi ¢ _acid neth
est er 1(1)1 egem as lmdrw%|g;0upnﬂl§|6émoesyl&1ﬁdwam53()zmpmeﬁ with (VI)

ct uermeng %%%gts Such, ﬂ/ﬁlﬁ%;yé%g’%rRe\%lé&t Sk k—{(‘é%tr]%%éf e e&)%ﬁc solvent,

fofgre%(;hbl[ygw cool ed to roomtenperature. This solution

was transferred dropwi se via a cannula to a reactor

cont ai ni ng 2N NaC)—| (2.1 L) cooled to 5C. After
erature t he

ntai ni ng 2N
el o SuioRlis et oG] BB Eb RS elvE B WRich provided by

exyh@6f SRisttidd HilE BhiRpEbRAMBuRINDt HaRoAEERAItE indY Ble scope of the
was washed with water and 10 saturated sodi um chl oride

salnwtrition, dried over MgSO4 and concentrat ed under
vacuum The brown solid obtained was recrystallized
fromi-Pr90 to give 130.7 g (78% of a beige powder.
Met hod B 15 Preparation ofgkie@ct g chloride To a

m xture of 4-(4-Methyl-piperazin-1-ylnethyl)-benzoic
aci d di hydr ochl otiAtety(-B-@-rethyl-Hhittol pheophptinemea ( 7 vol )
and ttiethylamne (2.15 eq), thionyl chloride (1.2 eq)
vvas added at 18-28C . The reaction mxture was stirred

R b P18, P, M s o

4 R@BBWSS hﬁ}ll 4eqpiid @26 13 -andl Ztmethyloﬁ-nﬁ’royﬂilmb (alnzle) rQ@Q kg, 276.04 mol).
3-dianmine (0.8, eq) andthletgylamne(z ?519
d| EHTRATYHE Wah éla(lsa%i Pt 2% FelQy @rwpswra@e@oﬁl pign Water (413 L)

(P éﬁrgz{]a_%{ea%r a?lﬁor}é&)tmm&xqﬁ% %a%'s@i'n@g f{)p %e;%g)ggﬁgeyc ;Iﬁ)élp.eh?e precipitate

eactron mx war ned

stittdi&d] vadshéd&/ith an@ert ﬁfm@ﬁs%pwgwefm. T prodMatwi@nibn (ded in a tray
vol) and water (5 vol) were added to the reaction

md(flel!iraé%nﬁﬂ (stirred. After 25 separating the |ayers,
rre.g g 0 &2 vol ), dihloronmethane (5 vol) and sodi um
Fe6%i $oI ution (aqueous, 10% till pH was

9. 3¢ mz[ﬂ)(DMS@ a@)ﬂdgd: 1031 REHAYUEPES (LBYSY: 8a980(18L,id; /etl5 Hz); 8.06
for 10 mnutes. The | ayers were separated. The organic
| syl &k, dd/a£=8a4 WasHel W& 0 Hadt &78.4iH9); Qa}ﬁdBHt é)d2sl<8dBHn$)

arSUEREHER {54 Dy s CERaA an Y S "The m xt ure

Ve, c;om@trat ed. Ethanol was added 30 to the residue
and stlrred The product was filtered and dried at
50-55C in a vaccumtray drier. 22 Yield = 65-75%

EXAMPLE 2
(2-Methyl-5-nitro-phenyl)-(4-pyridin-3-yl-thiazol-2-yl)-amine

In a reactor, introduce methanol (1120 L), potassium carbonate (287 kg, 2076.70 mol)
and 1-acetyl-3-(2-methyl-5-nitro-phenyl)-thiourea (67 kg, 264.53 mol). 2-bromo-1-
pyridin-3-yl-ethanone (Int4) (52 kg, 259.96 mol) was then vadded and temperature
maintained at 25-30°C for 4 hours. Water (692 L) was added to the reaction mixture and



Met hod C To a sol ution of
4- met hyl - N3- (4- pyri di n-3-yl -t hi azol - 2-y1) - benzene-1, 3-
diamine (1.0 eq) 5 in DWF (20 vol) were added

Wa9geevely triethylamine (5 eq), PCT/EP2008/051704
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2-chl oro-I et hyl pyridiniumiodide (2 eq) and

4- (4- met hyl - pi perazi n-1-yl nethyl )-benzoic acid (2 eq).
The reaction mxture was stirred for 7 h at room
tenperature. Then, the mxture was diluted in diethyl

et her. and washed W|th wat er and satur at ed aclrpeou
Nalpegipitaty filterpdowashefavithoyatsh and dirsopropy iethen, ThpHodyct shas then dried

g;ﬁ%‘{ v ARF ?&gé{s&ed by col uim 10 chr omat ogr aphy usi ng

rion & EtOActo give a yellow solid. Yield
—ﬁﬂe%j 95%NVR (CDC13) 6 9.09 (1H, S, NH) 8.52
Hbrsf)827 (1H, s 813 1H, s 03 1H#&
7. 85 NMRy (DYISQAe)8. BFH)8 (71H15) (%269 (. ,7 MHZ) 59815(@1 d, J=1.9Hz);

( 6%5§6f§s‘§d“j=é%?\/é 5?859) ';IH %52% ﬁm‘rééw Xﬁg g bﬁ]q 2,2.5Hz);

aspee(119fs)1 Ngy b 44sentj.on relates to a
parti gul a) WS&E ofﬂ?he )rret hanesul fonic acid salt

ofMS(ES+)m/z—313l(M+H) (ES") m/z = 311.3 (M-H).

N[4 I\/bé%%‘?: 3-(4-pyridin-3-yl-thiazol -2-yl am no) - phenyl
de of formula (IX). 20 (VI) 23 renains,
dry at 80%relative humdity and thernodynam cally
stabl e at tenperatures bel ow 200C. The pol ynor ph of
this formis characterized BXAMPIXEBay di ffraction

pattern illustra n5 FIG risi ng
char act er i $riVet hﬁgggs@éﬁﬂdﬁk}ﬁh){h&%’w?@@e@mfﬂ@ diamine
11. 038, 13.704,

14. 481, 15. 483, 15. 870, 16. 718, 17. 087, 17. 473, 18. 224, 19. 24
8, Ih9a 4édktokd a YdBture of (2-methyl-5-nitro-phenyl)-(4-pyridin-3-yl-thiazol-2-yl)-amine

(40 kg, 128.06 mol), Raney Nickel (2.7 kg, 46.00 mol) and methanol (600 L), was
warmed to 40- 45°C and hydrogenated under hydrogen pressure (5 kg/cm?) for 2 hours.
The reaction mixture was filtered and concentrated. Water was added to the residue
under stirring. The product was then filtered and dried in a tray drier at 45-50°C.

Yield = 85%.

'H NMR (DMSO-ds) : 6 = 9.20 (1H, s); 9.09 (1H, dd, J=2.3, 0.76 Hz); 9.48 (1H, dd,
J=4.8, 1.7Hz), 8.20 (1H, dt, J=8.0, 2.1Hz); 7.42 (1H, ddd, J=7.8, 4.8, 0.8Hz); 7.38 (1H,
s); 7.09 (1H, d, J=2.3Hz); 6.85 (1H, d, J=8.0Hz); 6.29 (1H, dd, J=8.0, 2.3Hz), 4.95
(1H, 8); 2.10 (3H, s).

MS (ES") m/z = 283.1 (M+H)"; (ES") m/z = 281.4.

Mp = 136°C.

EXAMPLE 4
N-[4-Methyl-3-(4-pyridin-3-yl-thiazol-2-ylamino)-phenyl]-benzamide derivatives

Method A
In a reactor and under low nitrogen pressure, add 4-Methyl-N3-(4-pyridin-3-yl-thiazol-
2-yl)-benzene-1,3-diamine (95 g, 336.45 mmol), dichloromethane (2 L). To this



20. 441, 21.469,21.750, 22.111, 23.319, 23.763, 24.120,
24. 681, 25. 754, 26. 777, 28.975, 29.609, 30.073degrees 8,
and is also characterized by differential scanning

WQ 2008098382 ry (DSC) illustrated in FIG I, whi cRCEEXRI088/§51704
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a single maxi mum val ue at approxi mately 237.49 0.3 C

10 X-ray diffraction pattern is nmeasured using a

Bruker AXS (D8 advance). Differ&ntial scanning

calorinmetry (DSC) is neasured using a Perking El nmer

Preci sely (Diamond DSC). This pol ynorph form can be i

b UPFISEPILPOIGdcat tempprptuss 0ft) (Qmﬁtaﬁn&cf fropwiss ANy nthexane solution of

yl - - - s Egin-3- vl -1 R -2 ] o
v of st A b, i R Bt b AR pleldsGbly 0 15,
meibeiitdihanfe 26l ¢hdealstidingl 4t(@NethyepipatahUrdmethyl)-benzoic acid
preferably between 20-80C. The reaction is perforned

i nmgthyliesteib(100sp) 4&ntl eupltiinidishlggemgthane (F¥hmlgyess added for 10

CERIBRE, st 0o B PR B 3L s s

t hesrigk forfD Hlahg cbélée é kéUm tein @l MR sbRitieX &R t@nsferred dropwise
gi ven bel ow which is provide illustration

by way of o
onviy aegatinelade efrerctorsnpiaining1gN T&@Hdéé,thm@dleﬂdo |57 @i After stirring for
tagg\?zgt?fg)ﬁmo%ﬁi)g%ﬁ%?; nﬁpb%?}?i@?&{n%gg rﬁ?ttell‘eanthl%ﬁlgltl t2',-eelite:. The solution was
4- E4raRE hitth PliI6 R dtand -and the organic layer was washed with water and
yl et hyl ) - N-[ 4- met hy1- 3- (4- pyri din-3-y1 -t hi azol - 2- yl am
i ngfurpted rsptium ddodasadetione dhaheser ¥ghat end 28ncentrated under vacuum.
4-f4-Met hyl -pi perazin-1-yl met hyl ) -N- . . 0
AT PRy 30, SRR S ST Sietited BPmoi-BrQuiongive 1307 & (78%) of a
phenyd howdgnzarnide (1.0 eq) was dissolved in ethanol
(4.5°vol) at 65-70C. -

Method B

Preparation of the acid chloride

To a mixture of 4-(4-Methyl-piperazin-1-ylmethyl)-benzoic acid dihydrochloride (1.0
eq), dichloromethane (7 vol) and triethylamine (2.15 eq), thionyl chloride (1.2 eq) was
added at 18-28°C . The reaction mixture was stirred at 28-32°C for 1 hour.

Coupling of acid chloride with amino thiazole

To a chilled (0-5°C) suspension of 4-Methyl-N3-(4-pyridin-3-yl-thiazol-2-yl)-benzene-
1,3-diamine (0.8 eq) and thiethylamine (2.2 eq) in dichloromethane (3 vol), the acid
chloride solution (prepared above) was maintaining the temperature below 5°C. The
reaction mixture was warmed to 25-30°C and stirred at the same temperature for 10 h.
Methanol (2 vol) and water (5 vol) were added to the reaction mixture and stirred. After
separating the layers, methanol (2 vol), dihloromethane (5 vol) and sodium hydroxide
solution (aqueous, 10%, till pH was 9.5-10.0) were added to the aqueous layer and
stired for 10 minutes. The layers were separated. The organic layer was a washed with
water and saturated sodium chloride solution. The organic layer was concentrated and
ethanol (2 vol) was added and stirred. The mixture was concentrated. Ethanol was added
to the residue and stirred. The product was filtered and dried at 50-55°C in a vaccum

tray drier.



Met hanesul fonic acid (1.0 eq) was added slowy at the
sane tenperature. The m xture was cooled to 25-30C and
mai ntai ned for 6 h. The product was filtered and dried
WQ B00g/0394Y acuum tray drier at 55-60C. Yield = BEI/BPAI8/051704
Starting nmelting point Snp = 236C. 24 CLAIMS 1. A
process for manufacturing a conpound of fornula I:
HN CO (lI) O a salt, or a sdlvate thereof, wherein
Rl and R2 are sel ected i ndependently from hydrogen,
hal ogen, a linear or branched 10al kyl, cycl oal kyl
grg Rt B pri ng from1l to 10 carbon at ons,
trifluoronethyl, alkoxy,

Method C
To a solution of 4-methyl-N3-(4-pyridin-3-yl-thiazol-2-yl)-benzene-1,3-diamine (1.0 eq)
5 in DMF (20 vol) were added successively triethylamine (5 eq), 2-chloro-1-
methylpyridinium iodide (2 eq) and 4-(4-methyl-piperazin-1-ylmethyl)-benzoic acid (2
eq). The reaction mixture was stirred for 7 h at room temperature. Then, the mixture
was diluted in diethyl ether and washed with water and saturated aqueous NaHCO3,
dried over Na2SO4 and concentrated. The crude product was purified by column
10  chromatography using an elution of 100% EtOAc to give a yellow solid.
Yield = 51%.
'H NMR (CDCl) : § = 9.09 (1H, s, NH); 8.52 (1H, br s); 8.27 (1H, s); 8.13 (1H, s);
8.03 (1H, s); 7.85 (2H, d, J= 8.3Hz); 7.45 (2H, m); 7.21-7.38 (4H, m); 6.89 (1H, s);
3.56 (2H, s); 2.50 (8H, br s); 2.31 (6H, br s).
15 MS (CI) m/z = 499 (M+H)".

An additional aspect of the present invention relates to a particular polymorph of the
methanesulfonic acid salt of N-[4-Methyl-3-(4-pyridin-3-yl-thiazol-2-ylamino)-phenyl]-
benzamide of formula (IX).

20

(VD)

25  Hereinafter is described the polymorph form of (IX) which has the most advantageous

properties concerning processability, storage and formulation. For example, this form



cyano, dial kyl am no, and a solubilising group, mis
O-5 and nis 0-4, R3is one of the follow ng: (1)
an aryl group such as phenyl or a substituted vari ant

wQ meseP4dbeari ng any conbi nation, 15 at any onRCTEMR§08/051704
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posi tion, of one or nore substituents such as hal ogen,

al kyl groups containing from1 to 10 carbon atons,
trifluoronmethyl, cyano and al ka@dy; (ii) a heteroaryl

group such as 2, 3, or 4-pyridyl group, which may
additionally bear any conbi natigon of one qr nore

sulsBRinsy dpt 8t $0enreaivediusydity and Khermedasscallynstatlpiah gemperatures

fr O carbon atons, trifluoronethyl and al koxy;
2 8%%%??8§ifive-nenbered ring aromati c heterocyclic

gr DkPpSebrphsofithik fevaisiharadtetibédeby bn X3ray tdiffi@edn, pattern illustrated in
2-thiazolyl, 4-thiazolyl, 5-thiazolyl, which ma
adBlGilopempysing gharagtorisisnpiaka teppioxshateliie o26%% 20, 11.038, 13.704,

Cont At FR ol Eo1ag OFba o Tl 19pPh DM Bt Byt 1090
angh 24 KOxy46%;00RY561 oB11Ne238eRs23.063| 34 19@ o4 682525284, 26.777,
a) cyclisation at roomtenperature of a conmpound of
f 0281973 29.609;, 30.0A3N deigre¥s BRand lis @lso chamcteiGR{dipy Miffdrerdial scanning
! néa orrirrnr‘:i‘gtiryat(l%SESItif‘iusc'g}catefdo{nmi'*‘llél}:.ll,0 which exhibit a single maximum value at
approximately 237.49 + 0.3 °C.
X-ray diffraction pattern is measured using a Bruker AXS (D8 advance). Differential
scanning calorimetry (DSC) is measured using a Perking Elmer Precisely (Diamond
DSC).
This polymorph form can be obtained by treatement of 4-(4-Methyl-piperazin-1-
ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl-thiazol-2-ylamino)-phenyl]-benzamide with 1.0
to 1.2 equivalent of methanesulfonic acid, at a suitable temperature, preferably between
20-80°C.
The reaction is performed in a suitable solvent especially polar solvent such as methanol
or ethanol, or ketone such as acetone, or ether such as diethylether or dioxane, or a
mixture therof.
This invention is explained in example given below which is provided by way of
illustration only and therefore should not be construed to limit the scope of the invention.
Preparation of the above-mentioned polymorph form of 4-(4-Methyl-piperazin-1-
ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl-thiazol-2-ylamino)-phenyl] —benzamide

methanesulfonate.

4-(4-Methyl-piperazin-1-ylmethyl)-N-[4-methyl-3-(4-pyridin-3-yl-thiazol-2-ylamino) -
phenyl] -benzamide (1.0 eq) was dissolved in ethanol (4.5 vol) at 65-70°C.
Methanesulfonic acid (1.0 eq) was added slowly at the same temperature. The mixture
was cooled to 25-30°C and maintained for 6 h. The product was filtered and dried in a
vacuum tray drier at 55-60°C. Yield = 85-90%. Starting melting point Smp = 236°C.



R3) 5Br Int4 Wierein Ra can be nethyl,
trifluoronethyl, isopropyl or a phenyl optionally
substituted and R2, R3 and n are as descri bed above,

WQ ¥08/8984% conpound of forrmula (111): H N, N 1PCT/ER008/051704
(RR2)n 1 /S-17 3 10NO2 Wherein R2, R3 and n are as

descri bed above; b) reducing the nitro group of

sai d compound of fornmula (I11) 240 form a conpound of

15formula (Il): Hror.--,?2,,,,,,..N(R)n 1
CLAIMS

1. A process for manufacturing a compound of formula I :

H
N N
AN =
R
HN
~co

7\

(R1 )m (I)

Or a salt, or a solvate thereof, wherein
R1 and R2 are selected independently from hydrogen, halogen, a linear or branched
10  alkyl, cycloalkyl group containing from 1 to 10 carbon atoms, trifluoromethyl, alkoxy,
cyano, dialkylamino, and a solubilising group,
mis 0-5 and n is 0-4,
R3 is one of the following:
(1) an aryl group such as phenyl or a substituted variant thereof bearing any combination,
15 at any one ring position, of one or more substituents such as halogen, alkyl groups
containing from 1 to 10 carbon atoms, trifluoromethyl, cyano and alkoxy;
(i) a heteroaryl group such as 2, 3, or 4-pyridyl group, which may additionally bear any
combination of one or more substituents such as halogen, alkyl groups containing from 1
to 10 carbon atoms, trifluoromethyl and alkoxy;
20 (i) a five-membered ring aromatic heterocyclic group such as for example 2-thienyl, 3-
thienyl, 2-thiazolyl, 4-thiazolyl, 5-thiazolyl, which may additionally bear any combination
of one or more substituents such as halogen, an alkyl group containing from 1 to 10
carbon atoms, trifluoromethyl, and alkoxy;
comprising the steps consisting of :

25



NH2 Wherein R2, R3 and n are as descri bed above;
c) coupling in an aprotic solvent a conpound of
formula (I11): 20 with a conpound of fornula Int5 26

WORMOB/09%949, " 7(I1 nt5) Wherein Rb is a hydroxyl orPGI/ER30{(8/051704
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15

20

or hal ogen group and R1L and m are as descri bed above,
to forma conpound of Forrmula (1). 5 2. The nethod of
claiml, wherein in step c) the&s5conpound of formnula
(I'l') is treated with 3.0 equivalent of Lewis acid and
is added to a solution of 1.0 equivalent of ester

(1 nt ) cyclisationzt rogya terprasyHrest aqompepnd offeaprladlY he

Lewis acidyg s #rinet hyl al um ni um 4. The net hod
of cl aim LN RAa in step c) a solution of 1.0
eqiR, N5 off adld chloride 10 (Int5) is added to a

sol utiofof 0.8 equival ent of the conpound of formula
(I). No, 5 The gg d of claim4, wherein the
reaction 1s perforned 1n basic condition. 6. The
method of claim5, wherein the base is triethylam ne.
7. The nmethod of claim1, wherein in step c) 1.0
eqWithagndafernegdiate, Entd ohbporamde:of fornula (11) is coupl ed
W thgl. 1 equival ent of benzoic acid (Int5). 15 8. The
methdd of claim7, wherein the reaction is perforned
usik4ig an activating agent. 9. The nethod of claim8,
wher ei Br t Matf@cti vati ng agent i s Mikai yama's Reagent
(2- Chloro -1-nethylpyridiniurn iodide). 10. The

met hod according to claim 1, wherein in step a) the

RTS8 Sy DS R PO AR oy s

Thandet, R3candarare di Besctibeddsdvef the preceding cl ai ns,
wherein in step b) the
to form a compound of formula (III):

H
X N /N
(RZ)n_:Q/ \Sr \/7—’ R3

NO, (IT0)

Wherein R2, R3 and n are as described above;

b) reducing the nitro group of said compound of formula (III) to form a compound of

formula (I1):
NN
AN =
(Rz)n—:[;f I e
NHz (ID)

Wherein R2, R3 and n are as described above;

¢) coupling in an aprotic solvent a compound of formula (II):

with a compound of formula IntS



conmpound of formula (I1) obtained by reduction of the
correspondi ng nitro conpound is perforned by
hydrogenation. 12. The nmethod of claim 11, wherein the

Whd8/69p240at i on is performed with a catal yst. IRBCT/EPRE08/051704
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met hod of claim 12, wherein the catalyst is Raney

Ni ckel . 2514. The nethod of claim 11, wherein the
reaction is perforned in a pol &6 protic solvent. 15
The process according to claim11l, wherein in step b)
t he eac fon mxture is diluted with water and the
pre itated product is isolated by filtration. 16.
The neglhod according to one of the preceding clains,
wher &fn i n step a) the cyclisation is performed in
basi&%’ dition at a tenperature between 20-30. 27
17(RJkhe me(hesy of claim 16, wherein the base is

pot assi um car bonate. 18. The net hod of cl ai m 16,
wherein the reaction is perforned in a polar protic

o1 19.. Th h i .
or WIS Bod & ndRSo TRl AR 5f SheRh gt Rpclng 8, ahf o are as described
Pr £53¢, B Fordn & esRPSRY TFok@urYa (1V), conprising

reacting an internmediate Intl of 5formula: NOQ2Intl

W 2.HThenmzthofl off staiml b whereindn sgipne) 2hasamperrsl off formuin (Il is treated
N|_v|4v1 CI%’.O equivalent of Lewis acid and is added to a solution of 1.0 equivalent of ester
(IntS).

3. The method of claim 2, wherein the Lewis acid is trimethylaluminium.

4. The method of claim 1, wherein in step ¢) a solution of 1.0 equivalent of acid chloride
(Int5) is added to a solution of 0.8 equivalent of the compound of formula (II).

5. The method of claim 4, wherein the reaction is performed in basic condition.

6. The method of claim 5, wherein the base is triethylamine.

7. The method of claim 1, wherein in step ¢) 1.0 equivalent of the compound of formula
(1) is coupled with 1.1 equivalent of benzoic acid (IntS).

8. The method of claim 7, wherein the reaction is performed using an activating agent.

9. The method of claim 8, wherein the activating agent is Mukaiyama's Reagent (2-
Chloro-1-methylpyridinium iodide).

10. The method according to claim 1, wherein in step a) the reaction mixture is diluted
with water and the precipitated product is isolated by filtration.

11. The method according to one of the preceding claims, wherein in step b) the
compound of formula (II) obtained by reduction of the corresponding nitro compound is
performed by hydrogenation.

12. The method of claim 11, wherein the hydrogenation is performed with a catalyst.

13. The method of claim 12, wherein the catalyst is Raney Nickel.

14. The method of claim 11, wherein the reaction is performed in a polar protic solvent.
15. The process according to claim 11, wherein in step b) the reaction mixture is diluted
with water and the precipitated product is isolated by filtration.

16. The method according to one of the preceding claims, wherein in step a) the

cyclisation is performed in basic condition at a temperature between 20-30°.



Wierein Ra, R2 and n are as defined above. 1520. The

met hod of claim 19, wherein the reaction is perforned

in aprotic solvent. 21. The nmethod according to claim
YO 20008UPn the reaction mixture is diluted RCTAPHYS/ETI704
and the precipitated product is isolated by

filtration.

27
17. The method of claim 16, wherein the base is potassium carbonate.
18. The method of claim 16, wherein the reaction is performed in a polar protic solvent.
19. The method according to one of the preceding claims, further comprising the step of

preparing a compound of formula (IV), comprising reacting an intermediate Intl of

5  formula:
oy I N NH»
( 2)n 1 -

NO, Intl
With Int2 of formula :
10
Cl Ra
O Int2

And Int3 of formula NH,SCN,

Wherein Ra, R2 and n are as defined above.
15 20. The method of claim 19, wherein the reaction is performed in aprotic solvent.
21. The method according to claim 19, wherein the reaction mixture is diluted with

water and the precipitated product is isolated by filtration.



