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synt hesd stgp rés%l L'%HE\% nr ré| 9'tbfﬁfrﬁfdog%rr@l?r@né'c?e‘?lv@tfvek heubeiluled) at ¥ea7l t s

mai n substra erl rotern 40S subunit. (Avruch J.
2001) . pcmtwnr wtmg@mﬁgplf@meeeto thpir prepamtiosAnsriaghelr theranautie appisation
alternatl 0 [ - Ki (a-1,
525 am no e PR Ly B D e it

i dentifi edenvarr@rtwahtfecrtonst@r@f@rﬂwpeklﬁ@ﬁaﬂ y located in the cytosol while the
a-1 isoformis nuclear (presence of a nuclear |ocalization site on the
N-term nal extension of 23 am no acids). S6K1 is expressed ubiquitously.
S6K1 exhi i) Protgiokinasern/B86GKd honol ogy with S6K2 (fornerly p70 beta S6

ki nase), also 25 activated by mlfOR, in which 7 phosphorylation sites
(serine or threonine) are conserved. The structure of S6K1 conprises four
nmodul es: & pT0186Kiralsy br 66K bnmicrviaw, dtfuetuld. tagfivetioal end (1), a central

an auto- A GEPEYIA AR <EESE FROEE By OsRT G35l Afthe 0B 1Y

thi s ki nage RGC ideaser familgeofuibetPlaikinzseSPIOR yattwaynamong! thet firgedesofibeb as ne or

con or Ha POIYEE OGP e T i B NS et it redh iR eBo7.

Denni s JBEO28|)ularl procdsSK4: pmta‘iMeyrﬂhé’é{é anrﬂ@élisgrawﬂnl dprrmjlf¢ratldfrwagrd 3keTdfehe

upstreams nal.ing of. S6K1 res tsfromth 10 ane G
Protei n C5BlpYele BRBRNTYS U@C&?} bogoma) Py 5 %¢ Oigh? g’8$ Her( \[IRF' e‘Jpatl on
and di f f ezeot) gloned in A8d1eby Brovei gl @l. ofvol |5@‘a|mnts resutiimgaieong aoattérnbet spising f or
exanple PDGE, EGF), nutrients or 2 hor 0 anpl e_am,no .aci _

gl ucose off m‘?s’ﬂgli)ﬁ‘) engade ZRPISFABTHIENGES: ﬁge‘%"{ @E‘LB%FEP noa¢ids) and r'ﬁpg@(

recr ui bgeps 10502 hdndd B38S) hdvel IRArHaifiBd PTIRS RINeF JofdrinGie eaiaig astkaitet i tHOKL
whi ch phosphot yl ates Akt, activating mIOR (via TSCl/2 and eb) which

final ly acvioselivdiledaxe:! ispfempis runlear (presane i Bualeardocsiizatiporsite mnrae Ny,

pr o- apopt BADIRS AR Vi ,;‘b}éﬁ S6K1 whi ch

i nacti vat g%d@nag%%%gélgr\llgg cel 'r%surv?'\%tﬁ(%%%%g%ggéeqt to@s’g 2001). More
recently, chaperonin containing TCP1, CCT, was reported as substrate for
SOk and e So.idii@'789 Brmild J@hﬁmee gfwrtﬂeélﬁ@{f&ﬁ%rrg?ﬁOWe% 86 RihaSs)C BisBS
actin, tubuli sev era rote I'so suggesting a role
for SBRE |antn<a¢¢d b ydIOR, ireyhich i pbnspmamn gites (sgmzamsbi)reommr) arm@gm%&d ons
of S6K1 inhibitors By virtue of its regulatory activity on cell growth and
protein synthesis, S6K1 is involved in 15 many physi opat hol ogi cal o
processes TheestLictund oh 861 somarisashisue fradules adonggialyiadonais at q@j,—tyrmrnai

t her apeut | Vi e

Fol | ou ng T0ns qoaral SRS XERRMA B, h BRRRRENTH AL BRrti @it S ShE 1l g
excessi ve gor aUtioﬁﬁnibitomrdooialm red theoGiterminaicerd B) Jhef aclivatiofr ok this kirgse

ki d | i t
< ney i O NRH LB a0 ol LA ARt

- Fibrotic dnasemaselsmamcﬂnhrais wilk raadify, itsp @menad aqontormptivmoaliaming & de cacasira it
peri vascul ive synthesis of extracellular
mat ri x anf?'é&'%éggﬁﬁ%%%?l[)eﬁwera?ig%%rﬁrﬁ J‘? ﬁ&g"%] asts, stellar cells or snooth

nuscle cells, regulated inter alia by the activity of S6K1, also constitute
t her apeut i (] ors. Finally, any tunors with
der egul at |lg Rq i fhe Pl Q %y coul d benefit from

35 The upstream signaling of S6K1 results from the activation of many membrane G Protein

Coupled Receptors (GPCRs), which control cell growth, proliferation and differentiation.
After binding of ligands such as growth factors (for exampie PDGF, EGF), nutrients or



25 treatment with S6KL inhibitors. IV. Role of S6KL in the cardiovascul ar
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synthesis is one of the key nechani sns énvol ved in the devel opnent of
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si gnal i ngyRatRue Yot éxzﬁ{ﬁﬂe %fmﬁchs g{\fc“o‘ééto?%uﬁrﬂ tHeSSHAl Aldnng teH Jecg;stemt h by

regul at|ng protern s esl's and roliferation. Numerous studies in
Vi Vo haver6§h!¢ﬁ/\/rﬁ\ thhéectfhléf’fl@m@jtm@-fﬁﬁmséntrigaeﬂm a iphpsaiionéationgraseaflesvip Allay

| ncl udi ng,, Pa@%ﬁ ?Ho%!aa@%' i, Ohif, t|ﬁBT93Té>ﬁ‘TQ%C}r§c9ﬂ@'£r?@ ﬁ@??@rrﬁ’érp%él he

actlvatlon (0} cin reduces cardrl ac ertro oW n

cardi ac osgivhsadaR], ease cbthsftwo malrbﬁfoﬂtOFSi@énﬁ'@Fﬁ aﬂyme@r@awm@&@r@m et
aL Hypest t Shi oi
ot P e ekt ) Bl LR YRS, SRy dnTiecseny SA0n

ventri cl e(Hq:ra%eiraId%NA&QOQUnt ractl I e functl on and reduces cardiac 3
fibrosis (reduction of collagen) by a nechani sminvolving the nifOR S6K1
pat hway since the phosphorylation of the ribosomal protein S6 and el F4E is
i nhi bi t edMoGacecinty mbapansinaron2006y TR 1TIRET, wes| repatiert as fSubsttaterf@RBGEK1
pat hway i Y. l. NUSC » 0 Y.
et r af i By TR ER A 1ok, RSBl b B, Surhe ey b 3
snoot h1fruselesaiceli bgcloprofdins, atsberuggesiingi = roe fan86Ka s dellaycleseghilationt(hbe et
prevention 9% P enosis of the coronary artery after translum nal

angi opl as?g/ S’ ﬁ%é‘stents coated with rapamycin (Mdses et at N Engl. J. Med.
2003) or after systemc injection (ORAR Trial, 10 Rodriguez at at J.

| nvasi ve ﬁgrdi CI; i 208 6 1Iin particular, in diabetic patients, a clinical
study has egnated with rapanycin significantly reduce
t he ri sksBefvirtestf és csjuaterdytaetivityamosedirgrowih gind mlr@tsin;sy(ltﬁleﬁls LSBl&ﬂIssmumdrpd iMbussa

at at rcul ation 2 of .t e, RLESE tion could

her ef &7 o R0 & SRORHIP AR GREFREEnEOR! dVaErs Rog e sl €G  ahlegion

at her oscl efa0gi merab'éuﬁb dBalatnsofcalifittiasculat hitsebbdy Gacls g3r bears sfanE»re e‘smmmg
tissue re alr foI Chrﬁg{ !?esmns/stlrru L 1{?ﬁsultin? in @ ssive
synt hesi s QSCIETasiR) ARG LTSRS 191PYRY &K ?Sa?{“e PR
fibrobl asbs thenémodsmofxmdue)béllasdfsthe haaﬂeaes er kinasy fdiaref iMBtatsilis disood=es @andin ch
occurs in_n S, tiss

f t cactivit
o otei n SpRUer deasiaS 3bF PogieRreartietier Borsibh P Ob SaticRibls ot SeRE.
i nhi bi gor mmﬁstotdﬂeﬁbrcmembeasmermcb)nasrrmephﬁrgr ﬁém@ﬂ‘cl rpairaqidry, C aaid@ies ahd
fibrosis of the |i ncr.eas, the.sk eart or . the

oy ST RErabtuah fBlisie, TERiNG G SEESE sHantetS o Ptiagplfar it 8o b ess
of acti vakkesssie Fh@lﬁ@*atl@h abfitgbishstar sterdrlcell{ bosmeothenisew cdils Pagarts idter

Gast d th
T ver 11 bPUR Y e GBI SO e PORUTLS ToeRSHC B ettt foro et RIS ¢ | on
of MTOR byirfafipadiyaumorsaditicésregingticietof tiad PIBK/AYnPBIR patrediyesidfiapefisian and

irgglrjgzlﬁgn@ﬁﬁ W%Wtﬁes ﬁ(q r?hitc))i%rs.a functional effect acconpani ed by a

V. Role of S6K1 in the cardiovascular system

Hypertrophy of the cardiomyocytes due 10 an excessive protein synthesis is one of the
key mechanisms involved in the development of myocardial hypertrophy which results in
30 heart failure. The mTOR/S6K1 signaling pathway is one of the main systems for
regutating cell growth by regulating protein synthesis and cell proliferation. Numerous
studies in vivo have shown the therapeutic potential of inhibitors of this pathway,
including rapamycin, inhibitor of mMTOR (mTORC1 complex) which blocks the activation
of S6K1. Rapamycin reduces cardiac hypertrophy following a cardiac overload by
35 constriction of the aorta in mice and rats (Gac et al. Hypertension 2006, Boluyt M. ef al.
Cardiovasc. Drug Therap. 2004, Shioi ef al. Circulation 2003). Rapamycin reduces the
hypertrophy of the left ventricle, preserves the contractile function and reduces cardiac



"MRNA of TGFp, CTGF, PDGFp as well as a reduction in the phosphoryl ated S6K1
30 (Biecker at at JPET 2005). In another nodel of fibrosis of the liver

i nduced in rats by carbon tetrachloride, rapanycin reduces coll agen
deposits and transgl utam nase activity gn vivo and conpletely bl ocks the
proliferation of stellar cells which is induced by PDGFp (Zhu etal.
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P70S6K have applications in oncology, in particular in: breast cancer,
wher e t he PERYEIiIGN @fdesiprPSn ANb3thROSSRPSIS6K1 gene is present in 7.5-10. 2%
prinarysbreast cancers (Barlund et al. 2000, Wi et aL 2000, Couch et a/. 20
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in fibrosis of the liver, the pancreas, the skin, the iung, the heart or the kidney.

The role of S6K1 in liver fibrosis and in particular in the process of activation of hepatic
25 stellar cells (for a review cf Parsons J. Gastro. Hepatol. 2007) has been demonstrat.ed in
experiments in vivo in the liver fibrosis model in rats by ligation of the bile duct or the
inhibition of mMTOR by rapamycin reduces the aciivation of S6K1, reduces fibrosis and
improves portal hypertension, a functional effect accompanied by a reduction in the
mRNA of TGFB, CTGF, PDGFB as well as a reduction in the phosphorylated S6K1
30 (Biecker ef al. JPET 2005). In another model of fibrosis of the liver induced in rats by
carbon tetrachloride, rapamycin reduces coliagen deposits and transglutaminase activity
in vivo and compietely biocks the proliferation of stellar cells which is induced by PDGFB
{Zhu et al. Gastroenterology 1999). In 2 models of liver fibrosis induced by ligation of the
bile duct (BDL) or by injection of dimethylnitrosamine (DMN), a kinetic study ex vivo of
35 the activity of ERK1/2 and of S6K1 has shown that the activity of this kinase precedes the
activation and proliferation of the hepatic stellar cells, the S6K1 activity peak being 6
hours in the DMN model and 72 hours in the BDL model (Svegiiati-Baroni ef al. J.



~(RTK). The binding of Iigands to RTKs induces dinerization of the .
receptors, the activation of their tyrosine kinase portion which leads to

t he transphosphoryl ation of the 35 tyrosine residues (Wiss & Schl essi nger,
1998). 5 of their tyrosine kinase port4ion which |eads to the
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The binding of ligands to these RTKs induces dimerization of the receptors, the activation
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pericyt es fiarablast detieott thetumor éhwilemmerstt fitabesk dnd taseulasedisedsean i nhi bitor of
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of pan eatic tunor and inplantation of glioma tunor), and the effect on
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Myeloproliferaiive/dysplastic syndromes

35 Quite frequently, cytogenetic abnormalities foliowing chromosomal translocations have
been reported in myeloproliferative syndromes. These rearrangements generate

deregulated fusion proteins with tyrosine kinase activity which are involved in the



5 Fons et al., 2004) have denobnstrated the intervention of PDGF-R al pha and
PDGF-C in angiogenesis and in the differentiation of the endotheli al
progenitors into cells of the pericyte type and snooth nuscle cells. In the
light of these various studies, it is apparent that the conpounds of the
invention 10 are of interest for the treatnment of solid cancers by their

ef fect onpidirr&Rinlc¥ nifeldidisiagielis.onment and this being in conbination with
ot her therapeutlc agents such as cytotoxic agents or inhibitors of

angi ogenesis. Activated fibroblasts 15 PDG--R is abundant in the tunor
stroma and i's f opgodbroldits @ P beidiimiertioiy( MY of i brobl asts). It has

been shown in two studies that the conbinatron of inhibitors or antagonists
of PDGF- RFWFIEH Pé‘gl?'ﬁﬁd%‘ihcplaﬁgrﬁ é3eF3el§'ﬂ§SQ gclvity cgneisi @)fnthieri“??f@”H‘?bPB@Equf ty of
the vessepgdmRHLH L b} ofARE Bitr ﬁé‘m Q)f%h Neler doRi@Rrdf AABthek Brod@iA GihQBhEEI a
cancers (Hwang et al 03). PDGF-R beta regul ates the pressure of the
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inin viva % rigl ,ﬂ ﬂ 'é%ﬁf? of the PDGF-R TK activity have al so been

reported. R bCFfﬂg 8?8 62 “Y'hat of Einter et al., (2002) has shown that

PDG--CC is a potent inducer of renal fibrosis. The authors tested the

efficacy qf. .a neutralizin f uni ateral ur et ,
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of pul rmnary f| brosis induced by bleonmycin in mce has shown the efficacy

of an |nh| f K acti preyention of fibrosis
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2005). In 1@/em1ﬂd|etiothés pidved o be bhithecautkyinerbstsdoaMLa PDGF- R TK i nhi bi t or
reduced, 25 the progression of fibrosis in the pul nonary parenchyma and the
deposi t¥on of coll agen (Vuorinen K, Gao F, Qury TD, Kinnula VL, Mllarniem
M Imatinib nesylate inhibits fibrogenesis in asbestos-induced interstitial
pneunoni a. Exp Lung Res. 2007 Sep; 33(7): 357-73). Several teans have shown
t he i nvol vement of PDGF-R in hepatic fibrosis. It has been clearly shown

t hat PDGFBB and DD possess profibrogenic characteristics on




30 hepatic stellate cells (Rovida et al., 2008; Borkham Kanphorst et al.,
2007). In vivo, a PDG~-R TK inhibitor is capable of reducing early
fibrogenesis in a nodel of bile duct ligation in rats (Neef et al., 2006).
10 D. Vascul ar di seases: atherosclerosid & restenosis, arteriosclerosis The
proliferation and mgration of vascular snooth nuscle cells contribute to
i ntinal Wpﬁ‘?t"r@ﬁﬂﬁ?"%f the arteries and thus plays a major role in
at her oscl lﬁﬁt‘Bﬁbr% o@@ﬁb Lwosru?esmﬁa@éawhpb# @deRmaomoaﬁéw r88btors may, be of
endoarterecto been cl early denonstrated invitroand’in vivo in
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Siroi s etiredtmendgfAuch solgheancers. al ., 1995). 15 Thus, inhibitors of the
tyrosi ki nase activity of PDGF-R, such as the corrpounds of the present
invention, represent a therapy of choice, either alone, or in conbination
wi th conpBuTargetingPDteRIKtingbetwher efivictimentgr owt h factors invol ved in
t hese pat Eol ogl es. such as FGF, in the treatnent of pathologies linked to
the proli ' f vascul ar snooth muscle cells such as at heroscl erosis,
rest enosi shepasls angjnemkrasrt gnomonieht dmgntihieged) plartt ofi thg ddvetptena©f dhar

prost heses st ent dur i ng aor ronar ss. Th upds of. t he
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hyper t ensitersniddtifinustididelishisut adsoethe aeiilvatgd Bbrbbigétsand conti nuous increase in
pressure in the pulnonary artery leads to right ventricular failure and
often the death of the patient. It is associated with the increase in the
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25 mural cells such as the pericytes and the smooth muscle cells participate in the

stabilization of the newly-formed vessels. The invalidation of PDGF-R beta causes a
deficiency in the pericytes in mice and leads o the death of the animals at the end of
gestation due to microhemorrhages and edemas (Hellstrom et al, 1999, Hellstrém et al,
2001). In an elegant study of transplantation, the expression of PDGF-R-beta by the
30 pericytes has been shown io be necessary for their recruitment at the level of the tumor
vessels via the retention of PDGF-B by the endothelial cells but also by the PDGF-B
secreted by the tumor cells (Abramsson et al, 2003). In the Rip1Tag2 transgenic model
of pancreatic tumor, Song et al. have also shown the expression of PDGF-R beta on the
perivascular progenitors in the marrow derived from bone marrow, progenitors which

35 differentiate into mature pericytes around the tumor.

The importance of blocking the aciivity of PDGF-R on the tumor pericytes has been



n' represents 0, 1, 2, 3 or 4, 5 Rl represents an al kyl group; R2
represents: (i) a cycloal kyl group, (ii) an al kyl group, or (H ) an al koxy
group, 1l0said cycloal kyl, al kyl or al koxy groups being optionally
substituted with one or nore hal ogen atgns; R3 represents: (i) a hydrogen
atom or Op a -C(0)al kyl group; 15 Ar represents a 5- or 6-nenbered aryl
or het er ainydnstrateg by thehuiseh olY anZnhibit@ndfl Whe fyedsineckinase attjvity rd diz@dENi y  of

each other, (i = raup (1) a =C(R%) - gro i, n ich RSt ents:
o an al kyrimPighaers GisSral Binck! &t el el B ybbinie g JaES:
het er O?L ;ﬁﬁdﬁh@%ﬂécf 60 ontdreyrowthriogeowttome dréfeusd irf comizihationavith aramhibitggen
atom npst one . a V _and, W hel t i onal bsent , it
bei ng untfiiEe BBaSE RAET R Uk R BpreEL At & 2ORAL LPBRIGF CEIR(SER T ARc02
py { rol g, Ft%rﬂ‘,i éiélal.]? E&(bé})dﬁé\)gé aenlopktraed thg indsradntios of la‘-‘:DGl%Rl;aatlprmmd)PDGIﬁec in
nitrogen atons of said heteropary)] may optjgn substityted, w a
group R6 ¥KRAEHEFE ARdaR @F@ﬁe@ﬁﬁn&!‘ oﬁer%ﬁo&eﬁﬂk é/rogerafo&ﬁ%ﬁgg%ﬁ% E’F%m 0
an al kyl gerR\e tysdandsmadthensalekddisgroup, 12 a group -NRR with Rand R,
whi ch may be identical or different, representing, independently of each
ot her, a hydrogen atom an al kyl group or a -(C3-C6)cycl oal kyl group,

In the light of these various studies, it is apparent that the compounds of the invention

10 are of interest for the treatment of solid cancers by their effect on the cells of the
environment and this being in combination with other therapeutic agents such as
cytotoxic agents or inhibitors of angiogenesis.

Activated fibroblasts

15 PDGF-R is abundant in the tumor stroma and is found on the activated fibroblasts
(myofibroblasts). It has been shown in two studies that the combination of inhibitors or
antagonists of PDGF-R with cytotoxic agents leads to a reduction in the microdensity of
the vessels in ovarian cancers (Apte et al.,, 2004) and in pancreatic cancers (Hwang et
al., 2003). PDGF-R beta regulates the pressure of the interstitial tissue of the tumor

20 (Heuchel et al., 1999) and the co-administration of inhibitors of PDGF-R and
chemotherapeutic agents improves their delivery in tumor cells by reducing the
intratumor pressure (Griffon-Etienne, 1999). Finally, in a murine model, the
administration of an inhibifor of the kinase activity of PDGF-R improves the consumption
of chemotherapeutic agents by the tumor and thus increases their efficacy (Griffon-

25 Etienne, 1999; Pietras et al., 2002; Pietras et al., 2003). The activated fibroblasts present
in the tumor stroma therefore represent a novel therapeutic target in oncology (for a
review see Bouzin & Feron, 2007).

Metastases

30 Several studies show that the PDGF-R and PDGF-ligand pair is invoived in the
development of metastases, certainly by their action on angiogenesis and metastatization
by the blood circulation, but also by a direct effect on lymphangiogenesis and therefore
the metastases disseminated by the lymphatic vessels. One review documents in
particular the direct role of PDGF-BB in lymphangiogenesis and lymphatic metastases

35 (Cao et al., 2005). However, the majority of the studies involve the expression of PDGF-
R in the environment of the metastases which promote the establishment and
development of secondary tumors. The exampie most frequently reported is the



a cycl oal kyl group, 50 an al kenyl group, an aryl group, said aryl groups
being optionally substituted with at | east one hal ogen atom and/or with at
| east one group chosen froma -(Cl-05)al kyl, haloal kyl, nitrile,

hal oal kyl oxy, al koxy, nitro group and the groups -NRR with Rand R, which
may be identical or_different, Pr esentin | ndependent!ly of 10each ot her,
a hydr oge¥FV&iopFmest Oabcﬁ\edﬂ%taﬁtﬁ%%seﬁ ProsiRate:P -groups and - (C3-C6)cycl oal kyl
groups, a heteroaryl group, said groups conprising at |east one heteroatom
chosen fromthe nitrogen or sul fur atom said heteroar rou s bei n
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(H ) al kyFibgssapyre afierattageuss|gf aipreaary opveni Aneheas 2a( canagy,) gdigthergpyups,
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part of tﬁeD I nvent exa esents a heterocycle,
t he absol pb@ntmdﬁmegunrfa&nabhbrofslsaTlumalhthnrsstasisdﬂlume%dacymfsaam@tnabmm an*tghotie may

be R ol QEREoHTRRID L3t RlaloBfh il FiofiR¥ Sbibs blblEnY Rl TnBF e

or add|t|51na AEs Wi uch "additi rmpar
i nvention obé’ehema asedry smamkgd entifibrepiag eeffest twithphaedectieat mciabl qccamuabolahdf e

aci ds, ,Qut_t Lts her i . L
ur 11 89t MoeoRey adraRgs i 8 L2uiBEh of pRsBI B G L BB gom nar
of the i nvzellﬁg’eoriv defoditse Aoothposindg cartiedl mubrin @ nodp! afepuiradisoy Eliosts inducetie
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or anor phonshé praventiuncsf {ibodsisabe mhibitdninf dna pedifesaton dfmmeaepatnyimaifcellsh@\ono
invention., 1 ubj e t he i.n entlo |ng a
conpound &t a?o%%?j €|’5'°‘ilé8f>lf%ﬁ°ﬁ'§ ' uc?ﬂgy%r?\b%t& onPBCC;E%ERﬁ $ égé hat a
conpoupd ¢He hragrassian(df Xidjasis in the pulmonary parenchyma and the deposition of collagen
{(Vuorinen K, Gao F, Oury TD, Kinnula VL, Myli&rniemi M. Imatinib mesylate inhibits
fibrogenesis in asbestos-induced interstitial pneumonia. Exp Lung Res. 2007 Sep; 33(7):
357-73). Several teams have shown the involvement of PDGF-R in hepatic fibrosis. It has
been clearly shown that PDGFBB and DD possess profibrogenic characteristics on
30 hepatic stellate celis (Rovida et al., 2008; Borkham-Kamphorst et al., 2007). In vivo, a
PDGF-R TK inhibitor is capable of reducing early fibrogenesis in a mode! of bile duct
ligation in rats (Neef et al., 2006).

Accordingly, in the light of the literature data, the compounds of the invention appear to
35 be of therapeutic interest for various types of fibrosis.



"is reacted with a conpound of fornmula (VIl), in the presence of a coupli
catal yst and a 20 base as defined below, 0 O NHRi XNNNH2 ACH2) Ol R2 (VI
where R, R2, R3, R4, n, n', V, W Y, Z and Ar are as defined above, X

represents a | eaving group defined belo

hal ogen,

as defi neg, ghenifar diSeaskt: hHetbddlekdsiPd rBstenodis) Xtteridddigrosis - yz- RAR3 is

nore advantageously still X represents a chlorine atomand NI

reacted with a compound of formula (VIII1), (IXb
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The proliferation and migration of vascular ‘smooth muscle c%lls contribute to intimai
hypertrophy of the arteries and thus plays a major role in atherosclerosis and in
restenosis following angioplasty and endoarterectomy. It has been clearly demonstrated
in vitro and in vivo in animal models that PDGF is invoived in these phenomena. In vivo,
an increase in the expression of PDGF in a “vein graft” model in pigs has been shown in
particular. Furthermore, it has also been shown that an inhibitor of the TK activity of
PDGF-R substantially reduced the size of the lesions of the thoracic and abdominal
artery in diabetic mice ApoE-KO (animals treated with sireptozotocin). Another study has
shown that the inhibition of the signaling induced by PDGF (antisense TK or PDGF A)
leads to a reduction in the formation of the neointima in “balioon injury” and “coronary
artery restenosis” models. (Deguchi J, 1999, Ferns et al., 1991, Sirois et al, 1997,
Lindner et al., 1995).

Thus, inhibitors of the tyrosine kinase activity of PDGF-R, such as the compounds of the
present invention, represent a therapy of choice, either alone, or in combination with
compounds that are antagonists of other growth factors involved in these pathologies
such as FGF, in the freatment of pathologies linked to the proliferation of vascular
smooth muscle cells such as atherosclerosis, restenosis post-angioplasty or following the

fitting of endovascular prostheses (stents) or during aortocoronary bypass,

The compounds of the invention, by virtue of their inhibitory activity on the TK activity of
PDGF-R, have proved advantageous for treating these vascular diseases.

E. Others

Other pathologies appear to be possible indications for the compounds of the invention
including idiopathic pulmonary arterial hypertension (PAH). PAH characterized by a high
and continuous increase in pressure in the pulmonary artery leads to right ventricular
failure and often the death of the patient. It is associated with the increase in the
proliferation and migration of the smooth muscle cells of the pulmonary vessels.
Schermuly et al. (2005) have shown that the inhibition of the tyrosine kinase activity of
the PDGF receptors considerably improves the progression of the disease. For that, they
used inter alia an experimental pulmonary arterial hypertension modei in rats, obtained
by the administration of monocrotaline for 28 days. All the treated rats survived whereas
50% of them died in the untreated conirol group.

The subject of the present invention is compounds corresponding to the formula (1):

advant ageously X represents a

ng
)

i's



NH R  OH 1"\ I NH2 M= 0 cko or ACH2)ni R2 (M11) 5 where R1, R2,
R3, R4, n, n', V, W Y, Z and Ar are as defined above, X represents a

| eavi ng group defined bel ow, advantageously X represents a hal ogen, nore
advant ageously still X represents a bropine or iodine atomand N is as
defined above. In the context of the present invention, unless
otherwi se stated in the text, there is 10 understooddby: @ hal ogen atom a
fluorine, chlorine, bromne or iodine atom

N,R'I
o_0 v NHH
\V/ )\(Ar) | e
R4—‘(CH2)n’S\T e np” 0
R3 ()
in which
» nrepresents 0, 1,2 0r 3;
e n'represents 0,1, 2, 3 or4;
5 e R1 represents an alkyl group;
o R2 represents:
(i) a cycloalky! group,
(ii) an alkyl group, or
(i) an alkoxy group,
10 said cycloalkyl, alkyl or alkoxy groups being optionally substituied with one or

more halogen atoms;
e R3 represents:
(i) a hydrogen atom, or
(i) a-C(O)alkyl group;
15 e Arrepresents a 5- or 6-membered aryl or heteroaryl ring in which Y, £, V and W:
(a) represent, independently of each other,
(i) a =CH- group,
(i) a =C{R5)- group in which R5 represents:
an aiky! group,

o]

20 o a halogen atom, or
o an alkoxy group,
(i)  a heteroatom chosen from the nitrogen atom, the sulfur atom and
the oxygen atom,
(b) at most one among Y, Z, V and W being optionally absent,

25 it being understood that, when Ar represents a heteroaryl chosen from pyrrolyl,
imidazolyl, pyrazolyl and triazolyis, at least one of the nitrogen atoms of said heteroaryl
may be optionally substituted with a group R& chosen from an alkyl group,

* R4 represents a group chosen from:
o an alkyl group;
30 o an alkoxyalkyl group,



a heteroatom a nitrogen, oxygen or sulfur atom an al kyl group: a

| i near or branched saturated aliphatic group which nmay contain 1, 2, 3, 4,

5 or 6 carbon atons (abbreviated -(Cl-C6)al kyl). Advantageously, this 15 is
-(C1-04)al kyl group. By way of exanplgs, there may be nmentioned as (i)

- Clal kyl group, the methyl group, as (ii) -C2al kyl group, the ethyl group,

as (iii) -C3alkyla greupp -NRR witopRl and sBr epich grayupe 'aisn’(nctal')or- Ciftelrdoyt]

group, the butyl, iso tert bal k he
pentyl, isopentyl® @'p%ﬁngdgd?p@nsiera&éﬁqgg E‘%BLﬁoaﬁycﬁ?ienha(e%er & (l)(gl ot 8't
al kvl ene gr oup: @-I(a:me)aycyelbalbylagm@.lrmd saturated dival ent al kyI gr oup as 20
previ ously defined ch may contain 1, 2, 3, 4, 5 or 6 carbon atons
(abbrevi ated -fCc# %PQ"‘ iﬁr‘é‘l‘%) By way of exanple, there may be nentioned

t he netdhyl ene 60ran-am1'é%?/bgro@$ ,hylene (or -CH2-CH2-), propylene
(-CH2-CH2-CH2-) rad

an al kenvl an, al j phat | ou
conpri sing at Pezfé"taril %f&%o%?'%?%\ef%ﬁ’a b&@?%ﬁpt%ﬂﬁwsﬁwﬁ%f({/ﬁmﬁk fﬁag 8'6"’9
Advant ageously, tH3idyehSatémOanddOwah @upemrmé@rbm chbsePSfrbra as t O HES Ak,
doubl e bond, nore advant agleousl%‘bstl

one C=C doubl e bdipalkyh nitfile; Balpglsyloy, @thxy a“‘E?/@P u%ldkﬁ‘gp%%"i‘li?gg%\ﬁ%cw%hay

contain 3, 4, 5, and.R 8whi2hPhay Bidehficet aF Emraﬁw@resahﬁ@ amébewmmse@f
-(C3-C10) cycl oal kyl . Advant ageously, this is a - - cn¥cl O)ﬂ % group. By

way of 1@&xanpl es, 4asBrethemy Bydregen |96‘Pf8d°'t HeQWEI‘EﬂS’?%Wfo VTRYRS 8B opy!
cycl obutyl, cycl oggglbgb C|g¥|ﬁ+ |, cycl oheptyl, adamantyl and pent al ene
groups; 5- an al koxy or "alk roup: an -0- alk radi cal where the al kyl
group is as pr @v@)bgﬂegpa@éfqrw 53@39@&95 @P”‘@%ﬁﬁ%laéieasf RE® SeiAE9RAR FROSER oned

the -0-(Cl-05)al 5 y e
-0-Cl1 al kyl gr ouml;f?amodzle r(u%'%eﬂ })‘alspﬁcq)jtj aﬁg{;% r@fthé | P@Ungéécl)ﬁ,oﬁt%e y

-Cet hyl group, assupsiituied- @ﬂttt?,ail R%St g@féﬁjpﬂrf"ﬁmemo@fﬁ OWF B SERSpENd gf oup,

as (iv)g-0-Caal kyﬁet% allﬁ/h@rog%grﬂ/dnsunthSI@Qé’tt%Ie’ hetgcﬁ[dm RHbsEn BE@URe 10
as (v) -0-05al kyl e - -G sopentyl group; - an
al koxyal kyl gr oumltr@garmdcsawgm aegsiul a - al kyl ene-0-al kyl, where the al kyl

and al kyl ene groups, Wﬂ;bb@l%;%d%ﬁtgn@aﬂ%t NWHEEE rféierﬁéﬁrlb&'&ﬁ % chéden cfrom

conprising the same numnbe car are as previously deflned By way of
exanpl es, there nayTgd, imigazobheyrazall gmdﬁpgoiyls at least one of the nitrogen atoms

g% % :: tg: egg g % I neg@r gérglyﬂnay%tﬁbﬁt@edgﬁ Mj% @Y‘%‘ﬁ’gggﬁ%ﬁﬁ%ﬁ“fﬁ al5¥[oup

as defi2led above guhptituted with 1, 2, 3, 4 or 5 hal ogen atons, as
|y def

el o( L. 05) al kg1 & e RS PR T LISE ! G R TRASOL, SRS v

the trifl uoromet hyitrogarouuifgrabin @xygaredionGrayd baig @DtWaBH)aBlkl;ﬂtlb&@d HMtbuas: a

hal oal kyl-0- group uhgle SLQ&I’[{Q’IL( Ocﬁlwlog%ﬁ P nglﬁhhlﬁﬁéﬁ g‘?&f}é n@?hg{ggl\(ﬁ Lgroups

an aryl group: a CycClic arona ar'bon
atoms. By way of g@ikaikyl greups, ww%ta@mbélpeamwamdb@1n§ﬁ)a“©’h@r@up$1@ﬂ§henyI

group bbr evi at ed P hthyl group; 25- an arylalkyl group: an aryl
group, (2 s defi ned@bgzlogkgﬁﬁaﬁet uted with at | east one al kyl group, as
defi ned above. Advant agedulséxryg unkdiesstocsf @rad winen dihek yietesegyicloalkgl gedups Jieer e

may be mentioned, 6%8rerf§-§| fri’oélgslnz rolr&ut&ﬁ1t m'uﬁa%o(ﬂdlﬁ ylrlni?j?:ﬁoll yjszro heal ;

- an aryl oxy group. gro pis
as previously def ipymiphcﬁ@d papdnieingt, mp!holgybp;psraz:rwyamd mlcummpmlln(yl gt leagt

conprising 2, 3, 4 carbon atao a efer
whi ch may be chosé’Hef PPrW‘? Hgtr?ﬁetnr 38%?15 gqqogr%gphétgh% %}é%l&)gt g‘mo a%%l éﬂLSYI fur
atom i3edependent Is)abﬂftuteamﬁh(atgmmp RS@hamrtfmrbanlalkyhgnouaJ or di fferent when
they are 2 u r _or. independent ach ot he s to be identical
or differ é’i‘\%heﬁﬂﬁﬁ??%éffda&fg SUts Pfléttheanr?a%f{%ra E@ i oned, for
exanple, 35 the pyr|d|nyl pyrrolyl, pyrazolyl furanyl pyrazi nyl ,
pyrim dyl m dazol th| azol yl r azo
YL 01 T azohul o kLSRN oA e Bl SRRy 2
al kyl gr oufay tiepsfbiRl d¥gst In the fofm éf enantiomers or diasterecisomers. These enantlomers

35 diastereoisomers, and mixtures thereof, including racemic mixtures, form part of the

invenfion.



16 carbon atons and conprising 1, 2 or 3 heteroatons which nmay be chosen,

i ndependently of each other, so as to be identical or different, when they
are 2 in nunber or independently of each other, so as to be identical or
different, when they are 3 in nunber, ffomthe nitrogen atom the oxygen
atomor the sulfur atom There may be 5 nentioned in particul ar

pi peri di Ngdr, exRRS, AeHeAYR4 rébYéé’éhl:s! ﬁllh@iérocyh@(ﬂf&éﬂimlmebmﬂgmmtron of a carbon

t et rahydr of ur anyl hol i ny di oxydot et rahydr ot hi enyl groups;

- a prot e%j-thsﬂiyﬂﬂj#%ﬁ'qbgefe@%ﬁ%mﬁm RRrfakes it possible, on the one hand,
to protect a reactive functional group such as a hydroxyl or an am ne
during a synthesis and, on the other hand, to regenerate t he rea%trve

functi onaTh@ri@fUpOlerﬁa-‘éfOleﬂ&tWsméhéx'é'f'nﬂbe fore @fyaeERe of addiignsals adth goids.
prot ect g@ PdMils RO Boithe Q{Vgﬁtﬁfhtl on and deprotection are given in
|ve oups In

"Protec Organrc Synthesis", Geen et al., 2'd Edition (John
Wl ey & Sons, Inc New York), 1991; - a leaving group: a group which
may be reaily gl eﬁgg%efrreaaed e i reRYuRaRR bbaAbIS BLRE Obitt e e Wi th
t he departure o tron pair. This group may thus 15 be easily

repl aced binenmsidnersefiofop axempiey far mgvrlftcet@rbﬁr redtion of, thﬁo@@@&‘ﬁﬁ‘F & such

| eaving g r I@@m Batgpgens or an activated hydroxyl group
such as afo(r?r@tia%a(ﬁegla ?ona e bgﬁlzne’nes&?fonate, p-tol uenesul fonate, triflate,
acetat @) and the |ike. Exanples of |eaving groups and references for their

preparati C

B tron, e SoRpHlEbr Am YIRS Sud o GR NigoMEFsalaks or frartbondly .
conpl ex oin et B afLasisocistiqnal dractinupinations itkene whinttie AnelegiefephfelyenifEd in
a catal yti I r m
hal ogenat g%tegeﬁ%\%ﬁtt%\[/%s&an ?%Jagﬁgfrrgt |%¥%&%@%§??§ggoﬁg§n§?{ﬁg( vi a
a "Still erm:en’min ng"), from rragnesr um (via a "Corri u- Kumada coupling"), from
bor on ﬁ ia a "Suzuki coupling”), fromzinc (via a "Negishi coupling"), and
the | i KE. Exanpl es of such 25 coupling catalysts are described in

"Pal | adi uifheeabiat sf tednesrttiah yis aiso-a Mmetiondfar gnepdring gr gempeunsyeft ieesula (1) J
Tsuji. (John WI ﬁﬁﬁqg corrpounds of
formul a (Pfc%ﬂrneﬁggre m}’%ilbrsluc&%eacctt&gfe ﬁpﬁ@tal?é&gwga ?grﬁj ere rkra&g ‘be nentioned
a group of conpounds in which: 30 n represents 0, 1, 2 or 3 Land/or n'
represents 0, 1, 2, 3 or 4, and/Q,NV M RL represe:ms an al group,
advant ageously a (Cl CG)@I I(yl r nore 35 advant ageousYy

-(C1-A4)al kyl group; and/ or @‘f‘esents: M=17 ‘5(§\Qy.pl oalmyl A oup,
advant ageously a -( H:gp’}’cycNoal k4| group, nore advant a%%ougly still a

- (C3-05) cycl oal kyl o4 | kyl group, advant ageor?él y a -(Cl-C6)al kyl
group, nore advant ageouﬁ‘iy stR 1 C4) al kyl group, or 5oan al koxy
group, advantageously a -0-(Cl- CG g group, nore advantageously still a
- 0- ( C1- C4)imFdagiedgwitiup comaomcbqfcfpaamlawli) sn rtyer presengeieh Rycoypignzataist zgd a

option t th one or nore hal ogen atons,
advant ?&egbﬁgggg d!efﬁé"g%éemér nore fluorine atons; advant ageousl y R2
represents an al kyl group; 10 and/ R3 represents: o a hydrogen atom or
| S | NHR,
s
X N ITI NH,
ACHy N’
(VI

where R1, R2, R3, R4, n, n’, V, W, Y, Z and Ar are as defined above, X represents a
leaving group defined below, advantageously X represents a halogen, more
advantageously still X represents a chiorine afom and M is as defined above.

25
According to another aspect, the subject of the invention is also a method for preparing a

compound of formula (1) according to the invention, characterized in that a compound of



0 (0-Co6)alkyl o a -C(0)al kyl group, advantageously a group nore

advant ageously still a group 11? (Cl-C4)al kyl 15 advantageously R3
represents a hydrogen atom and/or Ar represents a 5- or 6-nenbered aryl
or heteroaryl ring, and/or Y, Z, V andidN 20a) represent, independently of
each other, i) a =CH group, fi) a =C(R5) - group in which R5 represents:
an al kyl fgmowp {IXbilvant ageously a - (Cl-C6)al kyl group, nore advantageously

still a -(Cl-C4)al kyl group, 25 a ha ge atom advant ageously chosen from
the fluorine atomor the chI e auto an al koxy group, advantageously
a -0-(Cl-Co6)al kyl group, rmr usly still a -0-(Cl1-C4)al kyl group,

iii) a heteroatom chosen from hﬁ ;_fo en atom the sul fur atom and 30t he
oxygen atom and/or b) dC e anong Y, Z, V and Wis optionally
absent, it being understood j;atR en Y, Z V and Ware contained in a

het eroaryl chosen from pyrrolyl, im daz(d%l?/)l , pyrazolyl and triazolyls, at

| east one_of 18 heteroaryl may be optional |y
substltut'gcﬁe%tt%]iwmgtpgﬁlggﬂgé%ﬁ Ia%\%ll-{ represents a group chosen from

t he al kyl groups, advantageo(sly @- (Cl-C6)al kyl group, nore advantageously

5still a -(Cl-C4)al kyl group; t he al koxyal kyl gro ,
| X | NHR, OH 0
M= B ‘
= OH B.
M. N7 N7 ONH, x o
éCH n' o
Vi 2
R2
(VIIE)

5 where R1, R2, R3, R4, n, n’, V, W, Y, Z and Ar are as defined above, X represenis a
leaving group defined below, advantageously X represents a halogen, more

advantageously still X represents a bromine or iodine atom and M is as defined above.

in the context of the present invention, unless otherwise stated in the text, there is
10 understood by:

- a halogen atom: a fiuorine, chiorine, bromine or iodine atom;

- a heteroatom: a nitrogen, oxygen or sulfur atom;

- an alkyl group: a linear or branched safurated aliphatic group which may

contain 1, 2, 3, 4, 5 or 6 carbon atoms (abbreviated -(C1-C6)alkyl). Advantageously, this
15 is a -(C1-C4)alkyl group. By way of examples, there may.be mentioned as (i) -Clalkyl
group, the methyl group, as (ii) -C2alkyl group, the ethyl group, as (iii) -C3alkyl group, the
propyl, isopropyl group, as (iv}-C4alkyl group, the butyl, isobutyi, tert-butyl group, as

(v) -C5alkyl group, the pentyl, isopentyl group, as (vi) -Cbalkyl group, the hexyl group;
- an alkylene group: a linear or branched saturated divalent alkyl group as

20 previously defined, which may contain 1, 2, 3, 4, 5 or 6 carbon atoms (abbreviated
-(C1-C6)alkylene). By way of example, there may be mentioned the methylene (or
-CH,-), ethylene (or —CHz-CH;-), propylene (-CHz-CHz-CH,-) radicals;

- an alkenyl group: an aliphatic group comprising at least 2 carbon atoms and

being mono- or polyunsaturated. Advantageously, this is a C2-C10 group comprising at

25 least one C=C doubie bond, more advantageously still a C2-C6 group comprising at least
one C=C double bond;

- a cycloalkyl group: a cyclic alkyl group which may contain 3, 4, 5, 6,7, 8, 8 or



the groups -NRR, t he cycl oal kyl groups, advantageously the

- (C3-05) cycl oal kyl groups, t he al kenyl groups, advantageously the

C2- C10 groups conprising at |east 10one CC doubl e bond, nore advantageously
still the C2-C6 groups conprising at |east one C=C double bond, the aryl
groups, advantageously the aryl groups conprising 6 carbon atons, said aryl
gr oups bellmg';amnn (alttahst yalsobsattbrévidted WCBIC i@)cyickatkyl. OMahtﬂgegEEny athnarms a
advant age from he fluorine a with a

151 enst CoRGeSTRERERGLwROF ek ot Siacities hpyneY hAMsIIRYR e RhPH

hal oal kyl @mmylo@blbmyylan@cmbmyn gyciopentyln cbytibRexyt, 0upclohddRR , adatitzmtyhessd oar yl
gr oups, tageously the 5- or 6-menmbered heteroaryl groups conprising at
| east onep?{g?nggfob‘ﬁ?'chosen fromthe nitrogen or sulfur atom said

hﬁt er oae]g yl gr ﬁupsanbﬁkm @péiksmsba,ddd;mugummtautw@bdmdl fwr@tre5 Itrﬁlglrylcgwu;m agr oEp
chosen fromt he Iro advant ageous - a I na t nhe
ot or ey CHBMIORSY Sh i By TS SE st 108 eV ae mRRHIEE AR LR SO Bin ¢ he
ni trogen aﬁﬂ[ﬂl -OB)40@Ry 3foups,; arkiK paHRIRe us (iy -C-T 1dIkyrgren P anes - omdin geiupuas i S

nmor phol i n bei ng understood that when sal d heteroaryl groups are
Chosen 26010 1SAASYE SR, eyl yBTouBy 1387 Gy 1O-Gadhvh DBt e, R Pitact
one of thﬂ):@b;ﬁrbﬁﬁl@ﬂo@i %B(ngtomﬁynghﬁrpome/lomy @is@ﬂltylombhébuw@%uﬂ ut ed
with a grou advant a eously sai d heteroaryl groups are chosen from
t he py? dB# Q' aRrB1 Pp -GPeRiYs TOIBPRETAE M®E er ocycl oal kyl groups

conpri si ng at | %ﬁ%‘lko&ﬁﬂk\ﬂ%?&jgeétr@ﬂbﬁfw?r&mﬂé HRAHR-Olalityd §fiRre fial ik apad
oxygen atons and berng optionally substituted with at | east qne substituent

chosen fr 8IVIENS SFOHPShAPHEESING thsnEaMa WEINER §E GADOPS OF 59k ROMPESING K PR i ne

and chl or hp@pat effeardoh, BRea8aireabhish cﬂﬁﬁé{PSBy %‘9381‘: é%ﬁbléé Ythbhéi‘ may be
groups substituted wt | uori ne

fl Cl-C4) a
Lt oos (i mertionss Meiroutoaist-CRiRIRNE R G4 IRk MitiedC 1056 IBkURBHaANd

- (C1- C43 aL@chgmw% , defiRgg gb,y\)e the cycl oal kyl groups, advantageously the
- (C3-05) cycl oal 'ky gr oups, it being understood that when t he

het er ocycl oal kyla..'gaigﬁ.lﬂéﬂaaua erhaklsélrerf%ﬁﬁ pigfinesi abgme suggtisHvitnl|2, 3, 4 or
i m dazol i di Rybger Etd#ﬁ’szoéé BbQV|ouQMf§@fman%ereoma§29é irferihed ﬁbrpekérﬁbIBYthe

nmor phol i nyl, pl perazin |on0r§ ol i nyl, | east one of the nitrogen

atoms of SEIPS h&%@&#ﬁ)@!ﬂ'kwthn@ﬂ -Belapt |a§rf3ﬁf'I”9d sHhgwat Poditie Pafiaurhgr oup

R6, and/ Oﬁnfluﬁ%nﬁéﬁﬁ%&ﬁ]bt(ébb@v@&dablml group, advantageously a -(Cl-Cg)al kyl

group, nore advantageously sti (Cl-C4)al kyl group, 100 a hal ogen atom
advant 8geousl y- cﬂmwﬁ‘ f@d@#qaﬁ‘é’ -8 sHiowhwherre thehhalealkd arommis @8 o an

al koxy grqu daéB(ﬁQt ageously a -0-(Cl-C6)al kyl group, nore advant ageously
still a -0- ?HCI C4)al kyl group, and/or 15 R6 represents a group chosen from
an al kyl group; amhaiitagspua|syclc arnaticegrabrydomprising, 6.nbr & Adfatt &§@60s| y

still a -Gkl BahkY bf 8%aHPies 3 H A groups, there may be mentioned the phenyl group
{abbreviated Ph) or a naphthyl group;

25 - an_arvlalkyl group: an aryl group, as defined above, substituted with at least

one alkyl group, as defined above. Advantageously, this refers fo -alkyl-aryl radicals.
There may be mentioned, for example, benzyl, that is to say the -CH,-Ph radicat;

- an_aryloxy group: a radical of formula -O-aryl, where the aryl group is as

previously defined;

30 - a heteroaryl group: a cyclic aromatic group comprising 2, 3, 4 or 5 carbon

atoms and comprising 1 to 3 heteroatoms, which may be chosen from the nitrogen atom,

the oxygen atom and the sulfur atom, independently of each other, so as to be identical

or different, when they are 2 in number or independently of each other, so as {0 be

identical or different, when they are 3 in number. There may be mentioned, for example,

35 the pyridinyl, pyrroiyl, pyrazolyl, furanyl, pyrazinyl, pyrimidyl, imidazolyl, thiophenyi,
thiazolyl, 1, 2, 3-triazolyl and 1, 2, 4-triazolyl groups;

- a heterocycioalkyl: an optionally bridged cyclic alkyl group comprising &5, 6 or 7




R and R, which may be identical or different, representing, independently
of each other, a hydrogen atom an al kyl group or a -(C3-C6)cycl oal kyl
group, 20 in the formof an acid, a base or an addition salt with an acid
or a base. Among the conpounds of formyg (1) which are the subject of the
I nvention, there may be nentioned a group of conpounds in which: Rl

repr esentripon (4dldm&A4pad kydmpistingp, 1,28 ands ohetBateps eskinih smay - bE€Lclteal kyl

group, and/or n' represents 1, and/or. 30. represents hydr
andior annigisdelicd SefRkRy s Sl Broeioalyl GREERD HiRadhet At 2 THELRE! m o
a _bgse ggorzﬁdaﬁﬁidﬁhmnoﬁéédmgwet,]tsoas a@:bé, id8ticati vadifiegaoushen theyrare ori c
aci d. nong_t he, conpounds, o ornul a whi.ch are the bjiect aof th
i nvent i onTUTIPRE T EORaneputpRET P@%&LQ c@‘?’gﬂb(ah%m @64%%5’%@ "f'tﬂn'\l\/riri%?te. TRy b ©
r (epCrl e&?tfxﬁﬁﬁicﬁfeﬂum c bagiemaf (r]I gaertidiﬁyn,e ;aliaémiéing_r o?mmﬁdmgn{agiwwl kus;aér)ehainm .
- - al kyl group, nore advantageoys sti - - a roup; t
group S -RFER"‘YOQ%L‘{%V\RWWWYL MT@‘H‘VH@V*BEVC{F%%WN%C%{’U% di)ffe%/en'? , P ©
representing, ingergadpatdriu®bgeatod Raich raakesdt pebi@t aMtheasheahdnd, t@r oup
or a -(C3-C6)cycloal kyl group, the al kenyl graups, advanéﬁ eousla/ t he
C2- C10 gr Bgist @oiepryvei Wpctanal erup sisB s e Bl E e a syrthesis
ggxgnt agﬁﬁﬁtﬁ'dhl ﬁnbldtﬂmertr{mag&r @%ﬁeﬁér@t@?wecltéﬁﬁﬁ\ﬁesm?@ioabl greagnnt@a@t@s&eg@ubl E

. e aryl groups, advantageously the, ar rou onpri sin .car bon
at ons, 1@ afhg sAPesigr BXAmPIeRPiRIOBRINGLIHAL Py 28Y petiocH L BraleqHAn 2nd CeaBiectie
hal ogen apyives R bRERAUS IBroGROREOrddrRITsY et U Breee cabd ZHImitione(Jahons,

and/or with at 15| east one group chosen from al koxy groups and the groups
-NRR', vviN'ekgastH‘SR'nCaiq%Y‘i’rhédB%iove, t he heteroaryl groups,

advant ageousl y_ tJé‘@eaSﬂn#Qro@p. h@s&&dmhﬁut mb?afeyieaQHPUi@gv@aOfraﬁni &iniledile bgast

one heteroatom chosen fromthe nitrogen atom said heteroaryl grou % ei ng
opt i onal | Yregkinsta hefewlyiigibopdavith Besdengrire ploarpelesiremhaaibn’ g éﬁ”gl"!@b& Y¥ oups,
advant agegeakinArepidety 44) éﬂdfb(éragggb' RiuriAg @ Siseiuasy FbabKYfor @xampre. Such

conprising at l'east one hetero m chosen fromthe nitrogen and oxygen
at ons; adiegMinag@BuRY §res dpuexETRIP 0BYleoRRE RY AN GGURET VHEPPhBIGURIUCHiES Bei ng
under st OOﬂqe&mresmate? YeflZORLEFARNRY,| - HRSURIRIS NARRE, AéRMePYRd HheY like.

i m dazol yl,
Examples of leaving groups and references for their preparation are given in “Advances

in Organic Chemistry”, J. March, 3" Edition, Wiley Interscience, 1985, p. 310-316;
20 - a coupling catalyst: a complex of metals such as palladium and nickel which

are generally used in a catalytic quantity allowing the formation of carbon-carbon bonds
from halogenated derivatives and organometallic compounds derived from tin (via a
“Stille coupling”), from magnesium (via a “Corriu-Kumada coupling”), from boron (via a
“Suzuki coupling”), from zinc (via a “Negishi coupling”), and the like. Examples of such

25 coupling catalysts are described in “Palladium reagents and catalysts — Innovations in
organic synthesis”, J. Tsuji. (John Wiley & Sons, Inc., Chichester), 1995.

Among the compounds of formula (I} which are the subiject of the invention, there may be

mentioned a group of compounds in which:
30 & nrepresenis0, 1,2 o0r3;

and/or

e n'represents 0, 1,2, 3 or 4,

and/or

e R1 represents an aikyl group, advantageously a -(C1-C8)alkyl group, more
35 advantageously a -(C1-C4)alkyl group;

and/or

s R2 represents:



- 25 pyrazolyl and triazolyls, at |east one of the nitrogen atons of said
heteroaryl may be optionally substituted with a group R6, with R6
representing a group chosen froman al kyl group, advantageously a

-(Cl-Co6) al kyl group, nore advantageously7still a -(Cl-C4)al kyl group. 30
Anmong the conpounds of fornula (1) which are the subject of the invention,
there may be nmemti enheyclealigyl carpupf advamRaeeusly i & -(i-eA0RMCPaBT SHBWR. sMaEyr oup

chosen fromthe eIl _@ﬂ,&ﬂ;%@h | groups. Anobng the
conpounds of foaraqrr)l%ﬁ%é%?tj%!“%h?g!r;e g e su ject'y’of the invention, there may
be 35 mentionedoa cqaouplkyf gmpoursdyantageptsbh ¥, *C1EORIKYIWEEER rBffSesent s
a =CH group and = If 1 presenting a chlorine or
fluorine atom Y, a?%g%%ggwIggbsﬂ%%%%@%ﬁ)éﬁpopti onal |y substituted phenyl
group. 521 Anmong t han cakpourgisupf ddvantapeoysty) ahi@KCHCE)alke SiAYPectOB t he

i nvention, the follow 0 i tioned in particul ar:

2-am no- 1- et hylgoc}'fﬁ?aﬁleglg?g&ﬂ&{ 'tt?g(;]r iﬁg?ar%gggﬁ:ébt hyl ) sul f onyl j am no} phenyl) - N

- 5 met hyl - 4- osaid Lydiedkyly dikgh ar, 8iknap lgrdupsi leding: ogtianay sxbshteted vdbnpasuRE No.

1) 2-am no-1-ethyl-7-(3; [ . - .

4-{[(3-f1 uor opﬂ‘&ﬁ%ﬁ‘ﬁ'%‘?’?%‘ﬂ?ﬁ %dn‘{ah%%f%ﬁ%sr'\wjtb RI%Sf Hofe fluorine atoms:

4- ox0- 1, 4adidnyticoudly B2mapieténts iadiatlet roopr boxam de (conpound No. 2)

2-am no- 7-%?- Ret henyl sul f onyl ) am no] - 3-f | uor opheny1} - 1- et hyl - N- net hyl - 4- oxo

-1, 4- A 1, 8- napht hyri di ne- 3- car boxani de (conpound No. 3)

102- am nos 7-R#rdptdséntsdi met hyl am no) et hyl ] sul f onyl | am no) - 3-f | uor opheny1] - 1-

et hyl - N- net hyl-4-ox0-1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound

No. 4) 2-am i no- 7@ (ahygregengiom, or

i nobenzyl ) sul f onynam nol - 3-f | uor ophenyl) - 1- et hyl - N- neOhy!l - '

4- oxo0- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxani de §cottpo % F@( I 5) :
-4-(;’?3& 3’nyf | am nol ph

2-am no-1-et hyl-7-( 3- oro-4-{[(1-nmethyl- i dagol

enyl)- 15 N-net hyd- 3-‘%@?&(}/@@#‘{‘!@"8@@ 9%%’;%9{%1& di ne- 3- car boxan de

(conpound No. 6) O

2-am no-7-{4-[ (butyl sul fonyl)am no)-3-fl uor ph&wng%;%gmyl - N- et hyl - 4- oxo-
u . 7)

1, 4- dihydro-1, 8-na idine- 3- . -.dé (co

2-am no-7-(3-chl or o%%%@%%ogﬁ@%p@%ﬁ?rpf@ul f onyl ] ami no} pheny1) - 1- et hyl - N
- net hylb- 4doxrdadsotslyi R/ apesénB-alayghoder atdnhe- 3- car boxam de (conpound No. 8)
202- am no- 7-&)4- {[ (2, 5-di chl orophenypsul f onyl ] am nol - 3-f| uor ophenyl) - 1- et hyl
-N- net hyla-nﬂ- ox0- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound No.
9) e Ar represents a 5- or 6-membered aryl or heteroaryi ring,

2- am no- 1- etP | - N-met hy1- 4- oxo- 7- {4-[ (pyri di n- 3-yl sul fonyl ) am no] phenyl } - 17
4- di hydr 89/98- napht hyri di ne- 3- car boxam de (conpound No. 10) _
2-am no- 7-( 4y{ £(@aRdW<hl or ophenyl ) sul fonyl j am no} - 3-f | uor opheny1) - 1- et hyl -
N- 25 net hyl - 4- oxo- 1, 4-di hydr o- 1, 8- napht hyrli]di ne- 3- car boxam de (conpound

No. 11)20 a) represent, independently of each other,

2-am no- 7- (2- chl or o- 4- [ GZEH-drelip,or ophenyOsul f onynam no} phenyl) - 1- et hyl - N-
met hyl - 4- oxo- 1, 4-di hydro-1, 8- napht&%/ri di_ne@- car bo>%a_n‘i de (conmpound No. 12)
2- am no- 7- ( 2- chl or o- 4- ¥ @ ERH)-<HP @M@?ﬂl GPRTBPRN'Y ami no} pheny1) - 1- et hyl - N
1 3)mst hyl - 4- oxo- 1, 4-di hydro- 1, §narfiighatlp, diieraedasih axemi-ge)dign giapneioRio.
302- ani no- 7- (4- { [ (2, 3- di chl or cistvanipaReHshoHa K (dally BFWBr opheny1) - 1- et hyl
’125 metfyyl - 4- 0xo- 1, 4- di hydr Q- 1, f53880 Lhh | SivaRtadeSa@diP enédBrdforh GAETRLHIE NO-
2-am no- 7- (4-{[ (2, 3-di chl or optaseiyploy $he €ipyNs AAMABY - 3- et hyl pheny1) - 1- et hyl -
Y hyl -4-0xo0- 1, 4-di hydrog 1, & DRBRY BubdLaRnBigedl a9 6 B-A1 -CE RMYP YRRk NO-

2- ami no- 1- et hyl - N- met hy 1- 7- { 4-jh¢resadvantagedusiy $iilaniChtl pRéiakyl 99uBxo- 1, 4- di hy

dro- 35 1, 8-napht hyri di.ne- 3-.car ] - atdf) t lfur atom and
2-ani no- 7 (4-{[ (2, 3- di 8'91|aoﬁ%*%%éﬁ%ﬂﬁ%nﬁ%ﬂ%@%ﬁ%@r?ygfﬁ’- e T 2R Nyl - 4
- 0x0- 30 the oxygen atom, andfor _
b) at most one amang Y, Z, V and W is optionaily absent,
it being understood that when Y, Z, V and W are contained in & heteroaryl chosen from

pyrrolyl, imidazolyl, pyrazolyl and friazolyls, at least one of the nitrogen atoms of said



1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound No. 17) 22

2-am no-7-(4-{[ (2, 3-di chl orophenypsul fonyl ] am no} - 3-fl uorophenyl)-1-ethyl-N
met hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conmpound No. 18)
2-am no-7-(4-{[(2-chl orophenyGsul f onyl ] ggm no} phenyl) - 1- et hyl - N- net hyl - 4- oxo
1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound No. 19)

52- am no-Hetetohyyl méy b3-oplioreip sdidtitded WitbmapbgnR6) sul f onyl ] am nol pheny1) - N- ne
t hyl - 4- oxo- 1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de (conpound No. 20)

2- ami no- 72U [ ( 4- chl or ophenyQsul f onyl ] ani no) - 3- f | uor opheny1) - 1- et hyl - N- et
hyl 4- oxo-,l, hﬂe?b&éﬂs%,&owaﬁﬁsbwﬂoﬁi:ne- 3-car boxam de (conmpound No. 21)

2-am no-7-(4-{[ (3-chl orophenyGsul f onyl ] am nol - 3-f| uor opheny1) - 1- et hyl - N- et
hyl - 10 4- oxo- 2, Abejplkyl@reirs, BOvRREAReRUSIY ar Hel-G5ivheream MRS URPEERENG. 22)
2-am i np-7- (4-{[ gy é}:qh -Caallyl group: _
i fl uorophenyl ) sul fonyl ] am’'nol -3-fl uorophenyl)-1-et hyl - Nmet hy1- 4- oxo- 1, 4-di h
ydr o- 1, 8- napht fayrheipkexyalkybgBessani de (conpound No. 23)

2-am no- 1-ethyl- gﬁiéfohbym@ﬂ- {[ (4-fl uorophenyl)sul fonyl]amn no}phenyl)- N ne
t hyl - 4- oxo- 1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de (conpound No. 24)
152- am no- 1- et hy ihe cychaliyligioyps -adrantaaeniskyipe SPceYICYSRaIT! aFAURBI pheny 1) - N
nmet hyl - 4- oxo- 1, 4-Q} - = Ll - 1 25)
2-am no- 1- et nyT- 5l SOt Than el I %%Cﬁﬁ‘[ﬁ%?kﬁfﬁé"%?”%‘% o

Asul f oh§I } ani no) penyeEC Nlawblehyiond, grerel agvantagreauslyl sl nhph Qe d9Ers- car b
oxam de (conpoun . =

202- am no- 1- et hy%obﬁlgr-%sl)am)eragt-%e{?(p?/rdiogtl)iﬁ-bg?d’l met hyl ) sul f onyl ) am no} phenyl)
-N- et hyl - 4- oxo-the andignsups oadveptagsgHslyiyng aivharomire pHEREIRY Gecaredhpioiitd No.
27) . It should : ; ] NEHEERhé | UPAC
nonmencl ature wt h&ﬁ}g&&gguggﬁ%w@ r}?g? {?%e&%%%%gggﬁql%ﬂ%gs&m nlgarir%db(ntA%\%Qﬁced
Cheni stry 25 Deveidvpniagequsiyl ehasen dratatfeefllygring ansechionnenaioms, angier wdfddunds

et hod! 930 Accor dPRY o1 ot HRREREELESKANE Bl ifie’ Rpbpkio, .
(1'l), where X anchikoxyrapgmideegroyps atbineratewns-NRGY, each ot her, a hal ogen at om
d I , d X

advant ageousl y oci}%e@et{e,g)rgr& }@&1 shogvgﬂgg?ﬁgs&fg%- %\gﬁgérﬂ%@ﬂ?h&e?&a@ﬂ an

represent a chlorine a position w
am ne of fornul a @RUgCEEprising-E |east whe detaRatamdhasemiremdbe pitegeo gs Byifur

defined in relati §{th %altdhﬁefgﬁ%gﬂ}r?g%%sg%eiﬁgyﬁ%ﬁaé@Hu’bs’}fm{etﬁhwﬁ &t It Sne

subj ect of the invention. ta ace at room tenperature,
or at a0t enper at ugreupfch6§@ from11be Glkyhigroupso adearttagassiblycr -(@le¢balyegiesnt i ng

and in a protic Soiy/GRtn el @il ot iinprbRb H1EHRIReHei8Rom Bididhano!

from the nitrogen and oxygen atoms; advantageously said heterocycloaikyl

group is morpholinyt;
(i} it being understood that when said heteroaryl groups are chosen
25 from pyrrolyl, imidazolyl, pyrazolyl and triazolyls, at least one of the
nitrogen atoms of said heteroaryl may be optionally substituted with

a group RG6,
(i} advantageously said heteroaryl groups are chosen from the pyridiny!

and imidazoly! groups,

30 o the heterocycloalkyl groups comprising at least one heteroatom chosen from
the nitrogen, sulfur and oxygen atoms and being optionally substituted with at
least one substifuent chosen from (i) the halogen atoms, advantageously
chosen from the fluorine and chiorine atoms, (ii) the haioalkyl groups,
advantageously the fluoro(C1-C4)alkyl groups substituted with 1, 2, 3, 4 or 5

35 fluorine atoms, (iii) the alkyl groups, advantageously the linear or branched
-(C1-Ca)alkyl groups, and (iv) the cycloalkyl groups, advantageously the
-(C3-Cbh)cycloalkyl groups,



23 acid (111), obtained fromstep (i), is then activated to a derivative of
formula (1V). This derivative (1V) nmay either be in the formof an acid
fluoride with A = F by the action of cyanuryl fluoride at room tenperature,
in the presence of a base such as trietfgylamne 5 or pyridine and in a

sol vent such as dichl oronet hane or THF, as described by G OLAH et al. in
gynt Eesi S (1973]2 487, of beingt releisioed dfiatawhemn thazraiergeyamalkyl /graun&rianmzol yl
y the action o rb0||md I

ot her nethods knoWi~td rOmpé)ly émyiakﬁ}{?mﬂ%'ﬁﬂh\(rﬁ@%z@# W gﬁlﬁ%g those cg'egcr bed
by MUKAI YAMA and gydsiidinyinpigerdimy! Lrettpholiryd Ti)era30s aod tigmpHPkovVat dsagt

S0V N (i vy Bastievsl B8 RvpeoE hep o G eyt eaiior hgy be bty

5 substituted with a group R6,

and/or
e Rb5 represents:
o an alkyl group, advantageously a -(C1-C8)alkyl group, more advantageously still
a -(C1-C4alkyl group,
10 o a halogen atom, advantageously chosen from the fluorine atom and the chlorine
atom, or
o an alkoxy group, advantageously a -O-(C1-C6)alkyl group, more
advantageously still a -O-(C1-C4)alky! group,
and/or
15 e R6 represents a group chosen from an alkyl group, advantageously a -(C1-C6)alkyl
group, more advantageously still a -(C1-C4)alkyl group,
and/or
» R and R’, which may be identical or different, representing, independently of each
other, a hydrogen atom, an alkyl group or a -{C3-C6)cycloalkyt group,

20 in the form of an acid, a base or an addition salt with an acid or a base.

Among the compounds of formula (1) which are the subject of the invention, there may be
mentioned a group of compounds in which:
R1 represents a -{C1-C4)alkyl group,
25 and/or
R2 represents a -(C1-C4)alkyl group,
and/or
n’ represenis 1,
and/or
30 RS3 represents a hydrogen atom,
and/or
Ar represents a phenyl,
and/or
said compounds are in the form of a base or of addition salts with an acid,

35 advantageously hydrochioric acid.



XNNH | (CH2)ni R2 (v) XNNNH2 (CH2)nlR2 1-(VI) The acid fluoride (conpound
of formula (1V) with A =F, X = hal ogen, advantageously 15 X = d and wth
n' and R2 as defined above) or the im dazolide (conpound of formula (I1V)
with A = imdazolyl, X = hal ogen, advarpageously X = O and with n' and R2
as defined above) of formula (1V) obtained at the end of step (ii) are very
react i ve Amongthetdompotdsyoffermuln Ehwhieh rea Heebifict af taf erxeﬁtmmthqrﬁm@d

cyanoaced%g?‘t%%eg:‘ %&@{%W&&nﬁ%g%ﬁmg to the methods A or B descri bed

bel ow. 2 ccor two equival ents of a base such as
sodi um hyMrmemntmg@splchmane‘mmbut oxi de are used for step (iv) for

condensati on of subs c

compound of fof mne al Sf"gfqu‘)gféé{}?ﬁ%g% E @Eernl ghﬂﬁypgr%he‘%%\éfae%tra tur a

6- ket ogyanoacet astille -(cft G@alk;dlmo@/l ) is obtained, which is then 25 cycl i zed
to a pyridi nopgrl di no&g}ﬁgfh!é&rrm VIgIPeRI, nwﬁﬂbcp\agg h(?él’ﬁlggl Pnr dn‘ferent

advant ageousl y¥ X I ne ove eat 1 ng
tenperature bet V\@me%tla@dnd%nﬂi&&@ dfreagh ptieara sydrogart atsmg hn aﬁ(yrgrbum anol
DMSO or DMF. The mééﬁ?&g bSu S mlar to nethod A for the condensation step
(iv) but a third?3e Pcé{ﬁPa5Y Y based used is added to the reaction

m ?t ur ei and t{ge tﬁé)mk@ﬂﬂcbrﬁupsf @rdxmhta?édﬂs)y thef ?}24&10 grodes gomprising lat testst on i n
situ, at room tenper 0 ct ve t d
of Tor i o (V1) e wteosb® handoandreaaiiaitaspaill Sif B EAe GpbhrD o
are as ge“ neddab,‘é)’f?nslﬁ@@t Maﬂt'df‘bé'@%(?:gﬁﬂﬂ@baﬁd ,des of fOI‘ mula (V) are

prepared according to step (Hi react i et t at th
excess of amin@ 5%6 £0f ﬁ[ﬂuasmd%n&égeﬁm%)‘ Pgroags %’PE‘PY%H@I Céaa&@ qeﬁt\éM@sr nan
relation to the cemPayngupsd bbiag rﬂﬂnana(uy)suwm.tofedamm amastumjeemmg.a‘n atom,

invention) in a solvent such as THF or hanol , at t t
from room t enper RAARagePUSIYCHASEN (Fom %éﬁ'%{mr@do?hl‘?rm?eg{gﬁégﬁﬁélgﬁr Qg’l

obt ai nyshe conpoygsls oRé gfRipBHoder rdmWdx) gRupstdie thelBicteb -NRRL, th/R aent
i nvention, two nethods Can be used starting with the hal ogenated

i ntermedi ate of fRrandeingd/abgvepr evi ously descri bed.
o the heteroaryl groups, advantageously the 5- or 6-membered heteroaryl

groups comprising at least one heteroatom chosen from the nitrogen atom,
said heteroaryl groups being optionally substituted with at least one group
20 chosen from alkyl groups, advantageously a -(C1-C4)alkyl group, and
heterocycloalkyl groups comprising at least one heteroatom chosen from the
nitrogen and oxygen atoms; advantageously said heterocycloalkyl group is

morpholinyl;
it being understood that when said heteroaryl groups are chosen from pyrrolyi, imidazolyl,
25 pyrazolyl and triazolyls, at least one of the nitrogen atoms of said heteroaryl may be
optionally substituted with a group R6, with R6 representing a group chosen from an alkyl
group, advantageously a -(C1-C8)alkyl group, more advantageously still a -(C1-C4)alkyl

group.

30 Among the compounds of formuia (I) which are the subject of the invention, there may be
mentioned a group of compounds in which R4 represents a group chosen from the

phenyl, pyridinyl and imidazolyl groups.

Among the compounds of formula (I} which are the subject of the invention, there may be
35 mentioned a group of compounds in which Y, Z, V and W each represents a =CH group
and/or a =C(R5)- group, with R5 representing a chlorine or fluorine atom, Y, Z, V and W

thus being in an optionally substituted phenyl group.



~ According to the route 1 represented in schene 2, the internediate (VIIl) in
which X 20 represents a | eaving group, advantageously a hal ogen atom
advant ageously an atom chosen fromF, C and Br, nore advantageously still
a d atom and in which n', RL and R2 a?2® as defined above in accordance
with the invention, is used in step (vi) in a SUZUKI coupling reaction with
a boronic acid or a boronic ester of bispinacol (1Xa) in which n, R3, R4,

Vo WY %ﬂoﬁ%&feeco%ﬁnolﬁh@é/bpﬂéﬁhbﬂa(éﬁfwrf&ﬂaﬂeﬁhé eu@}éawﬂtﬁ@mwﬂloﬁommquof 25
formula (1) ich are the subject of the invention, Mbeing as defined in

schene 2 @RPAUNIBBIN FeUTRIBIPBEGBPa YA he ri ng (Ar), defined above in
accordance W t k-1 etﬁgmwfmo@mompsin&mwlmé Ty@s%n? JarRRS Ryl S
|y

reaction (vi) i1s carried presence o st such as a

conpl ex® ohefhul- ‘ﬂﬁmﬂrﬂr@@tdr@'ﬁes %@W'idﬁ‘ﬁ Segbaxqge (gompagndNe:A) as for
exanpl e Pd( PPh3)ninf qg@ﬁ-‘?ﬁ@@ﬂjgm kX ﬁ?ﬂh@&op%ﬁﬂfnw %ﬂigﬁ)ﬂg N- rhé’[hﬁ-

nonprotic or protic 30 polar solvent such hanol , di oxane, or
m xt ur es %X@ﬁe’-‘s@hﬁpwﬂ paphtiyidinee3-garbaxaaide drorapaymd Nas@eh as cesi um

car bonat e, aqu@%%éﬁﬂd-f}%@bfﬂé%ﬁﬁ)&ﬁh% %&opﬁ’ényﬁiﬁpé?ﬁyl -Ninfdinanygd s.onal

heati ng between 80 an 20C or el sé under the action of mcrowave heating
bet ween 1@ibyeiad &-namhthyrigmesi-parhexamide (epnppaugd No-gHLNHR, n V- WM ) R4( CHZ) nz

ma) o gy R3\\ 04 -iritio- %ﬁ%étﬁy&ﬂw@ Wonyl}Xmlr'W) 3Yﬂqu0pheﬂﬂ] 1461 0,

SRoute 1(1) and et eroary pr odu ctl on of
t he corrpomeﬂl?/l 6=f0X¢>-6r4°rdlhEdr(>-l1)8 mmrﬁlwrairr@ $-ar b@@J’P’é@t(GCUﬁPQWd Nﬁ é%ent 5

vent on, &SSP IcBER BRI A OES bRo E PILAGRIM ARy,
hal ogenat é@xpriedipdip&nadhthigidingt 3cgrppkgmidadcpnraunrdidd. p) def i ned, may be
converted to a %ﬂ-@“l %1@?’7‘{‘3%&2 Afm;l' ﬁlegﬁl jllj-llmld'a%lmm;sggéﬂjv&é ;ﬂfefn‘ylned in

schenme 2 and ve in accor
i nvent tHnN-raetbg4oxm1 dediydeq 1 @maphthydinesaearbexanvifie frompound No 6)

1 1 b1 o di phebdriRsLRhi bRyl s prheny - LatmyiNppividguata
acet at e odihgdrioak&nephtbyidienacerboraidedbempasiviént?)such as DMSO, DVF, DME or
e by ™, S RRELIRER R il RAnR PRt By L 00 o
G ROUX, Amedhyl-dtaxoid-Tibdroet, $-napttb@line3 8-cag®4amiis4dompourtdido.f&1 | owi ng st ep
Feact ! 3% w t neg T 5aEHEs SRR embe ot bl ik theh RN T o1 x
represent mwryl-éammngﬂf—gmwrp,1_,&d§|amthﬂ§iﬂﬂm§+cyrtmxamld@g(emma@m Nad)ant ageously X
e TR RS BRI E B R ey , Z oL
t he subj edihydfo-1,&@aphtngidinesBrcarboxérided comdewrst adiOhat the aryl or
heteroaryl ring () 7309 8 it SR S&uIRnanfnSESRES S phenyl)-1-ethyl-N-
25 methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 11)
2-amino-7-(2-chloro-4-{[(2,5-dichlorophenyhsulfonyljamino}phenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 12)
2-amino-7-(2-chloro-4-{[(2,3-dichlorophenyl)sulfonyljamino}phenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 13)
30 2-amino-7-(4~{[(2,3-dichlorophenyl)sulfonyljamino}-2-fluorophenyl}-1-ethyl-N-
methyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 14)
2-amino-7-(4~{[(2,3-dichlorophenyl)sulfonyl]Jamino}-3-methylphenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 15)
2-amino-1-ethyl-N-methyl-7-{4-[(methyisulfonyl)amino]jphenyl}-4-oxo-1.4-dinydro-
35 1,8-naphthyridine-3-carboxamide (compound No. 16)
2-amino-7-(4-{{(2,3-dichlorophenyl)sulfonyllamino}phenyl}-1-ethyl-N-methyl-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 17}



26 available or else they may be prepared according to nethods which are
described in the literature or which are known to a person skilled in the
art. If necessary, sone reactive functional groups present in the groups,
such as for exanple 5 in the groups R1,»R2, R3 and Rit, in particular in
the groups R6 and/or R6, in accordance wth the invention, may be protected
during these rBsaminoohl-{ii2, 3wianisropheny sulbatyilagingt-OdlasropasnyetethybBd i n

L g

to anot her of 3-BminasPec{@-chiGophay!)slineilenpooiptisnyof -kt insethyidi-odo- (VI11),
(I'Xa) and, (I Xb).. ese, conpounds are useful as inte diates for the
synt hesi 51=é&iyﬂ@'£gfﬂ?ﬁnﬁ‘éga6?gfc@mﬁﬁﬁ"% éc.om?ﬂ%"# QP'I i ng exanpl es
illustrate tEez-ame@a'r-a%hiypn(@flu@ﬁm{lg(qqmmméaya?jsm|faq@]arrmw}nfmnw)mmbﬁxgt-me
I nvention. These exanpl es are no Imtin nd ner | l.lustrate the
present i?ﬁPehﬁdHHﬂmrﬂg‘fﬁﬁ pding-grogyppxa %p@ﬂmgu%‘fgﬁpﬂ)fied refer to those
, gihve_n iln the t@ﬁhﬁobﬁ¥4lmdf]c—dﬂbcbr© hédﬁfi)t-:l@ltdn«’;ll]@ﬁigbﬁ@-ﬂ@@@ﬂh&%ﬂi)-ﬁéﬂhgl@ﬂ{nﬁeﬂﬁyla_nd t he
physi ca roperties of a few of the ¢ ou according.to the invention.
D0 Thet b P BNse dui oA EPCier- SO FTEAR PR 2E usod: | ARt ethyl
acetate DCMIi chlypyi hgrecHistephasss@rinyilasinBMedLs@bhenyyet-BapeN 2ethy-
DVFdi et hyl f or mam de i met _Eyl sul f%xi de, h?‘%?r?éi‘{ﬂ Hﬁ h)é OCE| oric acid
Na HOO3 KD df-arefydd By T paRs By ridingos-RAPR¥SMAIGE; A% 2KACl sodi um chl ori de
NaOHsodi um hy ds.axiigte7-Ne g4 sprbrophemifsakshyiTaming}-BLuFopheny)- etryi-Ni t er
P2Cbdi phosphor us pent-glgiﬁde THthﬁpa??Lrof ury“gn H%? phényl)
methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 23)
2-amino-1-ethyl-7-(3-fluoro-4-{[(4-fluorophenyl)suifonyljamino}phenyl)-N-methyl-4-
oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 24)
15 2-amino-1-ethyl-7-(3-fluoro-4-{[(3-methoxyphenyl)sulfonyijamino}phenyl}-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 25)
2-amino-1-ethyl-7-[3-fluoro-4-({[6-(morpholin-4-yl)pyridin-3-
yllsulfonyl}amino)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
{compound No. 26)
20 2-amino-1-ethyl-7-(3-fluoro-4-{[{ pyridin-2-yimethyl)sulfonyllamino}phenyl)-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 27).

it should be noted that the above compounds were named in the IUPAC nomenclature
with the aid of the software ACDLABS 10.0 ACD/name (Advanced Chemisiry
25 Development).

In accordance with the invention, the compounds of the general formula (I) may be

prepared according to the following method.

30 According to scheme 1, a 2,6-dihalonicotinic acid of formula (lI), where X and X
represent, independently of each other, a halogen atom advantageously chosen from the
F, Cl and Br atoms, advantageously X and X' represent a chlorine atom, is mono-
substituted at the 2 position with an amine of formuta R2-(CH2)n'-NH, in which R2 and n’
are as previously defined in relation to the compounds of formula (1), which are the
35 subject of the invention. This reaction may take place at room temperature, or at a
temperature of 50°C to 100°C, with conventional or microwave heating and in a protic

solvent such as an aicohol, for example ethanol, n-butanol, fert-butanol or waier. The



The anal ytical conditions for the exanpl es described bel ow and the table
below are as follows: 5 > LC/UV/ M5 coupling conditions: . Conditions A:

I nstrunent (M cronmass): HPLC chain: G lson, nmass spectroneter ZNMD

(M crorrass) LC W Colum: XTerra C18 32% pm(4 6 x 50 nm (Waters), Colum
tenp. :25C 10 UV detecti on: 220 nm Gadient: 15 mnutes Eluents: A H20 +
HCOOH 0. 1869 (IB). abjained fioysispr)os tgn Ao &t & Gelvaive Bl oA lent - 0 to 15
mn from5 to 95% B. Conditions B: 15 Instrunent (M cromass): HPLC chai n:
Waters, nass spectroneter plafformll (M cromalsntijj UV Col um: XTerra

MBCL8 3. 5Thimdenvaivg (Manamgithenke & the form|dfian ack Oﬂdez\@bAﬂ\F Rethecdtiem: 220
20 & SN

GBon, Fl S forfBe M riuro, h nfTpioieibbt aTG s RO e |

11 ni n 909 pyridinganbin| aelyettisgeh ﬁ@a@m@r@@thae%sr AbiFpas describesby S FEipAH I\/ass

range: 904150

NI\/Rgs pect r%ﬁe?‘ ér%lrjsk@r @Oésﬁlrwﬁ%gél\%gh |0w%?"ﬁ|e§%“% ‘Mﬁw %Hgggﬁ%yﬁﬁ%ngeak

for CHC 3aotmnmv3@rmlzmsiaz@lﬁem arsobventrsuchcifeRMEr 137 ot by gthar wetode &58wd | n

part per %l n(%ﬁ@i in ﬂée r%'s%ﬁ a3 tﬂ@sseeaé/s%qb@(f F&%@}Wﬁ?ﬁm Qﬁi %QNTL\RN iQWS: S

Cco ex

- = singlet,; m = unreso br oad
“singlet; Hhenpf-ettdfhgm)l\m&tbw lﬁﬂimwl%ﬂnd leln@eﬂeﬂ—gﬁv (23@1 4% neasur ed
with a,Kof fl er stage apparatus and nelting points greater than 260C were
measured with a Buchi B-545 apparatus. 35

Scheme 1
NG, COEt
(iii)l&-l\!H2
CONHR
1 /H (“)
() M =
) CH, 'R,
{n () ( 2 (IV) (CH R, Base
X, X' = F, Gl and/or Br Method A or B
A= F or imidazolyl
T OH -0 |
| X S ONRR,
x N/ CN
NH v}
(CHNR, CHz)nR
T vy - v

The acid fiuoride (compound of formula (1V) with A = F, X = halogen, advantageously
15 X =Cl and with n’ and R2 as defined above) or the imidazolide (compound of formula
(IV) with A = imidazolyl, X = halogen, advantageously X = Cl and with n’ and R2 as
defined above) of formula (1V) obtained at the end of step (ii) are very reactive but stable.
They may then be reacted with an N-substituted cyanoacetamide of formula (V)
according to the methods A or B described below.
20
According to the method A, two equivalents of a base such as sodium hydride or
potassium tert-butoxide are used for step (iv) for condensation of the N-substituted
cyanoacetamide derivative (V), with a compound of formula (IV); after leaving overnight
at room temperature, a -ketocyanoacetamide of formula (VI) is obtained, which is then
25 cyclized to a pyridinopyridinone of formula (VII} in which X = halogen, advantageousty
X = Cl and R1, R2, n’ are as defined above by heating to a temperature between 90 and



28 met hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de 1. 1:

6- chl or o- 2- (et hvl am no) pvri di ne- 3- car boxylic acid: A sol ution of
18.0 g (84.4 nmol) of 2,6-dichloronicotinic acid in 180 m (3.45 nol) of a
70% et hyl ami ne solution in water is heaftgd at 50C for 10 hours. The excess
amne 5 is then evaporated under reduced pressure, and then a 10% aqueous
aceti c acigzb°eah dtdorit sbiveftdilied a8 Athtart EOBOt@IDMIA of the product is

obt ai ned. The beige solid is drained, rinsed with cold water and dried in
an oven. 10.5 g of the expected pr oduct are obtained. Yield = 62% Ml ting
poi nt:  158hd f{éhodME stsimiBtlio Inéthéd Affor’ tHal dbndeRsibh | 's% (R butlﬁ’ihu% equwalent

6- chl or o- 2 et hvlam no) pvri di ne- 3-carbonv| fluorid suspenS| on
of 10.5 gof e basgadispd dF agdrd KogdaatioppiiR R tﬁeh‘é’”&?d‘”GfOf§?r€'ﬁnai(\i in
di chl OVS’nEJtrr'ﬂ@ﬁ‘euﬁd’é odd oycifratior in(shd,; 3t MM féfl'np‘é)’étbl@' g et 4ivd thd9. 6

mrol ) of cyanuric fluoride are successively ad m xture is stirred
for 3 houP¥idifonyedinpneeqyerandrd fermia fdh in whﬂC@r%a hatq@ns@qivadﬂag@mweﬂ with

di chl oron@;mmlﬁz(nlg%égaeﬁ@gabg@ef| Itrate is washed twice with ice cold
wat er (60 mil). The organi c phase is dried over Na2SO4 and then concentrat ed

under reduced pressure. 10.44 g of product are obtained, in the formof an

or ange- colrpg qqi—aﬁéylc¥ar¥ia%€@nﬁde%9% fd_rlﬂﬁjlé”(g?né% drépéf’é@dad%lt(ﬂ@_f_tto Ry tlh)cﬁg' on

in the next ste 2-cvano- N- et hvl acetam d 53.6
mol ) &9 w@bmmﬁﬂwhcs@mmtﬁ?lmm #re exeesy gt aghieg etfarpuedi-HNo: @NI(eIe&ss ﬁﬁnl)

of ethyl Pb@%ﬁgﬁ%ﬁﬁ@d @lrrglaﬂ&gf‘odthgrcgﬁﬁpbﬁﬁdlsa&dfortrﬁ% Iitﬂiﬁlcﬁ%‘?‘&me%b é:f‘éi“tﬁ@ I's

stirred at roomtenperature overnig e sol ven are evapora under
reduced pirwestiane iaedselientmuetiast THE guethenadabg tewpespdural ranging ifom ream

t ol uene. n the formof a beige solid.
Yield = 9@1%@4‘%&&8@%@&&5@&& ?‘tﬁkcggg’?dfl ng to Method A of schene 1
above (steps 1.4 and 1 5 bel ow)

onan add. 30 F5EA B oREbIRA il ?%%f? #‘e@@%@ iy SR EroreR ifvepireP =
conmpound @m aeteetisacar he usad abdrtisg eyith1the, haleger@ednintasmediatey df fremuMY/I)3. 98

g (100 ium hydride in mneral oil are added in small
guantitie Qvﬂ%fsp/ﬁc% l'Tb%qjof t he em ssion of hydrogen, the mixture is stirred

for 10 mnutes at roomtenperature and then cooled again to 0-5C. A

Step 1.2, Nerodon® p e T ietrelinb T SRRAN R, AU ElenFbae, (IR M

t enper abu lrepresemtsn lagh&viag drduipe mdZar@agadusiy4® h8logem [aforof aditaetageomiy dnaatem

dded. The, DVE d d d h
2o o Bl i 2 3R 0 RO GO, BB A M LR, RSt 1o
di chl or onﬂﬂlameasmiehaetblabme(ﬁmaecordarmeowdm tthe)mweoflorgﬁsumea mameb f{¥ipin ance
ith THF t 2 Th nbi.ned
dri ed over TAbEBIG I i eopoBntiead o edTRE RS MakeRACiER A ©
pressure. \Aitﬂ'.‘.l'ﬂ‘} ,/RHRAPVOW Xt aad B and e preeibuslyi defined i reléion &sthelwempaoedd of t he
t
o 7- cRBo eyt ihyicR;af ey SUbiEo 0bthe TvaRtRG N Gooes, efiRe )R Peherie.2 3nd i
car boxam ibging understooo“tlsailtuélm@ (Ar), 1&fmeg a(b439e8n rambr)danée wiita the ud&nmbmduct
obt ai ned a&’@ége end o eated for

hours at oRBES 0 A Ml LTS e eg (Yih e e Gubh BF SEnES R a  ne

solid obt zatap@t isgcH & teuecaﬁ@ldx iof pdﬂﬁd‘tanqht thEhexidationcstate (Ohen (If)) kuetr ed fand
dried in an_ov

ed produc talned | t he f.orm of
2 bale yerrBRPEIEPRa e B, PRetan P51k PohhsPBaRe Nanprdie or3eh)
(tr= 6389 paian solveridiuchciz BYE, ethanol, DMF, dioxane, or mixtures of these solvents, in the
presence of a base such as cesium carbonate, aqueous sodium hydrogen carbonate, or
KsPQ, with conventional heating between 80 and 120°C or else under the action of

microwave heating between 130 and 170°C.



15D According to Method B of schene 1 above (step 1.6 below instead of the
previous steps 1.4 and 1.5) 1.6: 2-am

i no-7-chl oro- 1-et hyl - N-nmet hy1-4-oxo-1, 4-di hyd ro-1, 8- naphthyrid ine-3-
carboxamide To a solution cooled to 0256C of 0.48 g (4.9 mmol) of the
conmpound obtained at 20 the end of step 1.3, in anhydrous DWF (7 m), 0.4 g
(9.95 mmol ) of 60% sodi um hydride in mScehemedi| are added in small
portions. The mixture is stirred at this tenperature for 10 m nutges gnd
then a solution of 1.0 g (4.93 mvl) of-% conpound obt ai ned_at |t hellend of
step 1.2 in anhydroys DVF (5 nl) PsPadded! The reaction m xt

overni ght at roomt erature @n /Fhﬁ (4.9 mol) wf %s0dum

hydride is nek,| 25 por i on Thﬁxagtl rri rfg/?s i nfed fat tHi s
t enper at ur e lf ol 30 m nutes and the 256 (% By ppol ‘écetl c &R s
added, fol¥ owd (Ut of_mLeLand_LhLSMd(lsfllteredR ullNs€d wth

wat er and t hen driCetH,n an oveény. Zl=C$!OC@5 ofO.tshe expectfd proapuct is
obt ai ned. X¥inaibgnempP4% Mel ti ng poi [Ard/orp@BamP8AC, M -1+ 281.2 (tr= 6.99 mn,

condition A) 301.7: Ar Zaryl or heteroaryl
17- am no- 8- et hy1- 6- (et hyl car barmvl) 5 o -5, 8-di hydro- 1, 8- napht hyri di n- 2-
vllboronic acidg, A. su%pen% (0.03 nol) of the conpound

obt ai ned at t efae; ot step 1. 53(%1'0H1 ﬁCBé endi ng on whether nethod A or B -
was used), 879°g (0.[03 nmol) of bis(pinacol ato)di borane and 8.5 g (0 08 nol)
of potassium acetatg in DVSO (130 m ), is 35 degassed with argon ¢or gl5

mnutes. 1.4 g (1.7 mol) of [1,1'- M

bi s(di phenyl phosphi ng) f errocenel di‘%ﬁl 0 @‘pgjl adi um(11), conpl xeqd wi h NHR1
di chl oromet hane (Ji: 1), is adggd %rr gthurels heat gdVa e %
m nutes, undgr ,NeAd then 30 céol ed"d dil uR v/\nLtgg W1.11 o
pPl= 4 by the agsjtidn of acet,jce)yeCid hce*ﬂa ture
is filterdd afd the B'l"ack d with \k/ater (40 n) and then

and acidifi
with ether (60 miicH)TRe bl ack™Pe8l due is taken up in %zla 8—1
solution (1N) andpipe m xture is filtered on celite 545 The trate is
acidified wwth 60 m of acetic acid 5 and the precipitate is filtered,

washed with water and with ether and en dried.in a

o oduct " arieordne AToskiatom o Ne GeRIPRHATS of WRTYE (hSHRiET arung iblectaidie Rt

FIZ))IC\)/:SnOt d6§§35§de(%n 1a:5e28dd Fouté rma bé U’Qeﬂ stﬁr@iﬁ@IWllhOIheA)alogenateHHnfdbﬁeﬂiaﬁﬁoi\/l-lz
pp

8. 44 (d, 1fwml#a%ﬂ&)th'87&9t_e£ is i’ﬁ&cr'b?d?B Sécﬂemi::?‘ ﬁ‘%hwgg”aiﬁ%‘zﬁﬂeﬁ@ﬁﬁ% 2.8

(d, 3H 10foﬂ'n@15 éw as bredfously: defiled 6y b8 konverted to alboBonic acid of formula (VIII)
2- am no- 7- (44] di chl or ophenyl )su nvIl l_.am po} et hyl - thyI

| f henv1
- oxo-1, él'f‘di’m%Mds psdiefingmhimseiediens aggﬁir E@xﬁnﬁ% dethed above mlacgoriian
2, 3- di chl oy h#%ﬂm(véhtuén 5ac‘én¥cﬁﬁg REEP YD 1ta53re%cﬁbromtbers@duﬁabo2atcy)bbobmeyh lthel 5

benzenesulfonam e sol utiaon of 1. [(AFi r?-\ ?g
4- (4, 4,8 soreeencanet Hyt-bis( @D@M%ﬁﬁ%@fe&wcéne 'r:?ta pellaiunn {11} gnelpoggssium
pyridine, Jecfste @r bota8¥hin)catbordtednd %@Mﬂ%@%@ﬂnewbmm& dledlbﬁanédded

in portions and the mxture is kept stirred for 15 roomtenperature

The sol ventt # dempepiiraetvaandd med @8 ‘aueCQ%le%ﬁ%ﬁh%H‘qﬂﬂPd?@%d MR OY
acetat e, V‘%ﬂ??ﬂ!\ﬂw trhei2d) i, R, Gmdn.t hegs, \Wot Psomtsro a'mbmowb(aASeataurratrezd

aqueous sodi um chl oride solution. The organic Ehase is dried over

and evapor &2fed19%, 3By #Als3848. In Hhedpliqwirg @Eﬁ?ddu &a&r@rewﬁépﬁé&n?%uméVlﬂ'br m

of darkqxe 0 |5t 400
M: CD1CEFI} 3 Gsre\ﬁslhaé %uzzﬂsedn?e reaje@Qr( WM? a( hélggé?%'iﬁ aro?r?&'?@ c(o(lj”npogﬁd oé %I-@Lﬂ %,

(t; 1H 8 9)) Irr \Becm dX mre%?nrt&)a lt?a‘enq d9rogipy; adV%ﬂEﬁQGOPS‘g aq halpgen gaippy o5
1.8. 2 aga(gfo%sly X is chosen from bromine and iodine atoms and where Rs Rs V, W, Y

2-am no-7- ?dv di chl or ophenyl) sul f onyf | am no} Pl et hyl - N- met hy1-
4- ox0- 1, 4- dthgdireag pevinushtdefinpdimeelation de %qﬁrwnds of OFmE‘Qd r‘fd““{mafﬁﬁB?) of
chl oronaph Ofin BRsmat e
obt ai ned |%1L“¥ detqgﬁﬁece Emld}gﬁe}i’)&%grlgﬁ%?gggléag%tn?ﬁ%Qrﬁﬂ%?bm agt’ngﬁg m of 30
et hanol 20 8comprige 056G aqueous NaHCOB sol ution are added and then
argon i s bubbled through for 10 m nutes. 85 ng (0.073 mmwol ) of
tetrakis(triphenyl phosphine)pal | adi un{0) are then added and the reaction
medi um i s Wéuiedbe mpdes of areperatian. siAgoe @MASEPPRreagents, suciyaf the GRIMPRMIGEM | s
filtered i o t c a. [ t I

filtered, \%Zﬂﬁ“&ﬂ K% li’véae;aelrn %ﬁ‘g‘q{eﬁeh@vﬁdt%%égq%?ﬁgﬁglb%gngﬁyﬁﬁgl !ng/}gifn\nbtﬁsha”et hyl
ether. The solid obt al ned is recrystallized fromethanol and dried in an
oven. 205 ngy of product are obtained in the formof a pale yell ow powder.
Yield = 37% Melting point = 210C 31 NVR (200 MHz; DMSO- c16):
S(ppm: 1.2 (t; 3H, 7 Hz); 2.8 (d;, 3H, 4.5 Hz); 4.55 (q; 2H, 7 Hz); 7.2 (d;



LCVMS: MW 546 (tr: 6.58 mn, condition B). 5 Exanple 2:

2-am no-7-(4-{[ (2, 3-di chl orophenypsul fonyl ] am no} - 3-fl uor ophenyl)- 1-

et hyl - N- net hyl - 4- oxo- 1, 4- di hydro- 1, 8- napht hyri di ne- 3- car boxam de Accordi ng
to Method A of schene 1 above: 102.1: 26

2-fluoro-4-(4,4,5,5-tetranet hvl -1, 3, 2-di oxaborol an-2-yl)aniline 5.0 g(21.1
mol ) of 2-dvhilahieorelse thearmay b arPsIeBacserENomBIPEs Whick @5¢ A8RTIPEE §) Hbor ane
are dissq i =) | ) of potassium actetate
are adde llte\affﬁ F%Qrg%ﬁgi‘ ?%u 5P ed%pﬁ?sooﬁlakgll?g??ilhg a{r?‘rilmrjl 1.21 g (1.50 nmol) of {1
, lconpl exed 15 with dichloronethane (1:1), is added and the m xture is

heat ed at - : i W th
500 i of! TEEPY e e o HEER ?@%ﬁ%aﬁ%“?ﬁg@%&?gﬁégzﬁ 086 ) |
t he or ganhdhehesps Rir B, WastmddRuiin badiquler in iieigselnsyBs anglosSBy iaRgceramce

evaporated.tq dryn . r r0 I L £ t @M@y on
silica (e‘?”ﬂ'bﬂ?e: l%&ﬁﬁ?ogheri%ﬁgg e‘# ﬁ)%lc{%gcg#g{ge{%fi?%?;%gg?%ya% %15 QLB? o‘gg%t are 20
~obt ai ned groups)ead desaribbd dn vilRratectivewdeaups YinePganic78gathesis't iGrgep @it ral; 2112C.
It 7 tiz) Eooryboyn SHeY & Sy RENewd vénd =i 1500 3.8 (Br i 2y 6,55 (1
2,3-dichloro-N-12-fluoro-4-(4,4,5,5-tetramet hvl -1, 3, 2-di oxaborol an-2-v1)-

25 phenvl Lbenzenesul f onamn,de —_— J t , of
2. 3" Bhi EroBeuBatdet Paryioncaresrsia ¢ Snae) ket BNy Fetborkotiod ©0,
1.0 g (4.@Rformobe (GR), (H8),c0xgcamid(Déb)t Thesx campourdseard uskfuseepniormediates 40 nl
of anhydrous pyridine, and then the.r tjyon mxture is kept stirred for 18
hour s. Th@rgﬁ %&gh}espsoféh\pa%p%quggsgﬁfgrrﬁﬁ% (p‘esi due is taken up in 20 m of
ethyl 30 acetate, washed with IN HCl and then with water and with a
sat ur at ed_aqueous sodi um chl orj sol uti.on. .The _or [ i i over
2501 andhe iy amPedlraieaRa RiPRA R et e Yol RRUARO B RpioBndy b
\C(_yc: gheexé 83\% ER/I\Jen%iSn.QTI’fSSe I@E(Qtﬁprgs j'ré; n@thmaiirrgemd_d meteheillfsirate e prbsant inveptinnal s.
i eld: 0 M-1+: tr: 8.43 mn, conditiqn A, ,
2- ani no- 7Tb%-wb?f%?%i tElgﬂ‘-‘SFIPBHB%/P}‘%’UP‘%‘&HJF’F&?}P%@g’ﬁ%g?’%ﬂg? SR RN PP hy i -
N net hyl phic@Xifustafesd ey ehicinidalSstnapted ynt diha eptysicalr papartiedeof 4 fa@ of the. 53
nmol ) of the c&ggound obtained at. the end of step 2.2 and 0.65 g 32 (2.32
mmol ) of ERMBPYNSAEAFINGIP e B¥eM%Hed in 1.6 are dissolved in 18 m of
di met hoxyet hane and 7 ml of ethanol. 16 m of a saturated aqueous NaHCC3
solution are added and argan is bubbled through for 10 mnutes. 0.134 ¢
(0. 1t2' ErMTﬁgj_fdlbtu_l‘r@kéht&(-éimédttmhei%dag@mggmbifgemipiae Iaeedlilsfm( 0)4 ihs agd_ed ?Ed t he
reacti on ppeeym i s heat egihgtadet under argon for and is en
filtered and the residue obtai n%d after evaporation of the filtrate is
triturate®SM water. ThedPREAMFNAR% is filtered, washed with water and
dried, andcthen purifiedgyreediCerrisogr aphy on silica, eluting with a
gradi ent of nethanol in dichloropethane. 740 ng of product are obtained in
H\l/gogg;zm mn}Mi tlezp?rdggizt%’@;:”%gﬁ ?/EI t|3|r_1|)g pzi gt( 33§CH: 1(;N$) ( 2(;03g/|-|z;
5 : . ; dipathylfo mide- S, ;A q; b : .
(t; 1H, 8 st)i' 7.5 (t; 1H, 8 HzLﬁ' 7.8-8.0 (m 6H); 8.45 (d; 1H, 8 Hz); 10.8
(s: 1H); PMSO(q: 1h 4. gimethysufipxige pr 5. 1H). LOMS: M -1 563.9 (tr: 7.544
mn, condiffion A) 15> Acggigd)ng-to Method B of schenme 1 above: 2. 4:
2,3-dichloro-N-(2-fl uoro-4-iodophenvl)benzenesul f onam de To a
sol ution &iCI2-f| uor o- 5- i HBYYRANIPHGACIY 2  89: 11.8 mmol) in 30 nl of anhydrous

pyridine, \fog (11.8 maBhiymHyddogdn@dafddngtcobenzenesul fonyl chloride are
added in portions and the mxture i's kept stirred for 24 hours at 20C. The

pyri di @@ iNa8Qapor at ed, sodium sulfate

NaCl sodium chloride
NaOH sodium hydroxide
Na,S0O4 sodium sulfate
min. minutes
35 mi milliliter
P20s diphosphorus pentoxide

THF tetrahydrofuran



20 the residue is taken up in 50 m of ethyl acetate and washed with water
and then with a saturated aqueous NaCl solution. The organic phase is dried
over Na2SO4 and then evaporated to dryness. The product is recrystallized
from cycl ohexane. 4.51 g of product are,pbtained in the formof a white
powder. Yield: 86% LCVMs: (MH)-: 444 (fir: 7.90 mn, condition A). 25

2.5:

2-am no-7-(4-{f (2, 3-di chl orophenvl) sul fonyl.] am no}-3-fl uqr envl)-1-ethyl -
Noret hy' - 4T abaly AP RBS 1B ASRTA GoFEs) BAPHGAEHgeOE bEoW bipgad
sol ution @fiows:0 9 (2.24 mol ) of the conpound obtained at the end of step

2.4 and 1.0 g (3.45 mmol) of boronic acid obtained at the end of step 1.7
in 16 mM of 30 DMF, 4.5 m of a saturated aqueous NaHCO3 sol uti on are added

and ar gonsi s SHRAMELJupiinY $onbijtionkd M n. 144 ng (0. 16 mmwl) of |
tris(dibenz I adirum(0) are then added and the m xture is
heated at 85C f ore 5Chuditiens Athe reaction mediumis filtered in the hot state
and then | LS5 PMUPPEIALR 835 e ARndBEZMBYMISMESS),

triturat eh‘gﬁH%ﬁg{@é@TBg% ﬁ?egﬁggﬁ‘r ggl&pr?{i%ﬁt%e .52 filtered, StWashed V)VI th water
and then HEWd in an oven 35 under vacuum The crude product is purified by
chr omat ography. . Ll : QHsth s ok g dogdr, t he formof a
white pom&gﬁ'ﬁr\'{?@ﬁﬁé di%%SﬁI%Jf%QQ% ar eéﬁsgentllﬁgal Htﬁg those for . the
conpoung ot ddtestioniB20method A. 33 Exanple 3: S o
2-am no-7-(4-{[.( - di.chl or ophenyl ) sul f onyl | anmi no}- 3-f 1 uor opheny1) - 1-

et hyl - N- néﬂ?}%étﬂf%%&%?ﬁ- di hydro-1, 8- napht hyri di ne- 3- car boxam de: 3. 1:

2, 5- di chl @enty: (R-HiQer BCOO dottheh§l YrbeNehddGPObh&fi%deFlow e phréain.
according to.the method describgd ktn 2.4 (method B) from2.0 g (8.44 nmol)
of 2-fluo ?‘Z‘t?ﬁr‘}o%%ﬁFI'%%mgﬁ:{d%%%ﬁBg (8. 44 mol) of

2, 5-di chl or obenzemegghdligsnd B.chl oride in 21 m of pyridine. 10 3.20 g of

product are obtained in the f of, a Whj, 0 Y ; % ;

(M H) : 1344nstiment; ‘é\glcmn?ﬁssh OA—E{L{& OﬁhaASn.\_Mv\I%Ferg, \é\ﬁ%rs sPeftrSmeP YhiaibP: 1

2- am no- 7{{stAdndssy- di chl or ophenyl ) sul fonyl I ami no} - 3-f | uor ophenyl) - 1- et hyl

- N- et hyl - 4- axo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-car boxam de 15 Prepared
accordi ng LYY he net hod described in 2.5 (method B) from 1.24g (2.78 mmol)

of the prashiahn:Obtedia1@ECH 8 Q1B j3h ep.63 150anch) (W2ters), COlLRS templ ) 20TC.t he boroni ¢
acid obtained from éeﬁ 1.7. 610 ng of product are obtained in the
formof a %P?t@"%\é P NMyi el d: 39% Melting 20 point: 230C

1H NVRG2Q6ralvidés: 1PMBeutes) - o(ppm: 1.3 (t; 3H, 7Hz); 2.8 (d; 3H 4.5Hz);
4.55 (q; 2H, T7Hz); 7.40 : 1H. . 8Hz).; oA S 2B~ 89-.8. i .. 8.50
(d: 1H srlfs_lyesnt%o%ﬁ@,oéw_“lgm% *( é,’*@?% §FE) @*%S?Klvq’?%‘? @;é.%%‘{%:
MN 564 (ttradiénB?d tBigMminGnd i 0 toB0%)B; 826 1Enaimei0e: B. .

2- am no- 1- et hyl - N- net hyl - 7- {4- Unet hyl sul f onyl j am no] pheny1}- 4- oxol, 4- di hydr
0- 1, 8- napht hyri di ne- 3-carboxam de 4.1: 4-linethylsu Ifonyl |am

i nthenyl | bprgpgc acid A suspension of 1.0 g (5.77 mmol ) of

4- am nobenzerieboroni ¢ _aci d hydrochl ori de %? in 10 m %Iq 1z?.)r?@aturart gqueous
NaHCO8 5ol Igpizalien raodes SRsosRray pesyRimedeES{n Mass FARgS: 901 OB AT Y ony |
chloride age ggped and the pHis adjusted to 7.2 by adding about 10 m of a

saturated aqueous NaHCO3 sol ution and the m xture is kegtu?i&)itrr%g '{4@“ .2 h
at 5C. 1 nTheolH NMRspestiamesmgbtaiprt sping MR gPectiamelprsPraken 409 & FO5 MEG IS

NaHOOB sol uplphy Aisedile deinbife pESRRE BHEI PIDMbE-dedl iefRrbaca Thewmdria T se
SO=de; r :
to 20C andéék\i%n I I95 3 aaicq]ég ?})) pH=2 and then the whole is evaBor ated to
dryness. 2¢hiffd & Gfre wapressetr 9 padidest million {(ppm). The signals observed are expressed as

30 follows: s = singlet; d = doublet; t = triplet; m = unresolved complex or broad singlet;

H = proton.

» Melting point
Meiting points below 260°C were measured with a Koffler stage apparatus and melting

points greater than 260°C were measured with a Buchi B-545 apparatus.

35
Example 1: 2-amino-7-(4-{[(2,3-dichlorophenyl)sulfonyljamino}phenyl)-1-ethyl-N-



The precipitate is filtered, washed with a m ni mrum of water and then with
ethyl ether. The product is dried in an oven under vacuum at 40C. 0.45 g of
white powder is obtained 34 which is used without further purification.
4.2:2- am’ no 1 et hyl - N- met hv1- 7- { 4- 1 i met3y! sul f onvf | ami nol phenv1} - 4- oxo- 1, 4-

di hvdr o- hthyr ne- 3-.Garb m. gde .16 mmol ) of
chl or onadﬂ? cﬂxﬂ %g rﬁ’?‘ﬁ%’&fsg?a@ﬁgygﬁwebggg%éﬁgﬁ is dissolved in 16 m
of di net hoyet h}aﬂ@ Esro @ -tathyeimird oamdihe-gr@riixilicoapéd i s bubbl ed t hrough. The

boronic acid optained af_ th d of . t pr.ecedi ng.. st ep .as | | of a
sat ur at ed aquégﬁg Wﬁ¥@%ﬁ3i8?§f2 QPQP25H3§%O@§wﬂ81?898 &ﬁ@ﬂ? @?5%&?
L et [ al(;l S Edf?o%géﬂgmﬁ@hblnmmml Wwaet islrﬂe!a)edaateﬁo'mfmmm@ﬂs a?ck,; $m3§mmmm is

eated a or er coolin ure is filter 0 aper
T TR 1 Tana@spraiad eeh ronrehpRasue, it eR o Besyd abetd SEfotb T
‘wat er andstduged URHI frédigitaioR RF Bengddus i lobtaﬁﬂeﬂd'l'hml’g%cbd!mtlildmw riased drl ed
in an oven under vacuum over P205 and then gH{Ifled Chronatoﬁéﬁﬁﬁﬁ A

t he

silica (eVifbgpld weisCEDAMEEA: inga) HeN-448,0,8;0b NS, PERATGD RFUIUGHA

form of ayppvegsy, Mél@h%jpm(‘@a% 1o, tmm 200i1ntr: 7 73R8 Ceonbifiibhl AYMR (200 MHZ,
DVBO- d6) :  6(ppm) : 1 3H 7Hz): 2.8 (d: 3H 4.5Hz); 3.1 (s: 3H): 4.6
(q; 2H THz): 7.3 (d; 2H 8Hz); 7.9 (d; 1H 8Hz); 8.2 (d; 2H 8Hz): 8.50
(d; 1Hjg 8Hz); 4.8:d.chiSro- A thyldring ﬂdlnélﬂ,-ca‘i'b Wiluorils. 7 (br s; 1H. M-1+:

416 (tr:.5.05.mn, condition nP 5:
2- ani no- 1- et hyT@ 2- s@gpq;qw@f y’o) P((ﬁ%ﬁl gmel)f the compound obtained at the end of

ylmethyl) b 9RYid @Enmasrﬁeﬁaﬁé)czéb m}shxlzm Q23 rftolli &FY By@dide SartE kYT i di n

e- 3- carboxam de hydrochlorid

NI - 1" 2- f | (R9r@mmof)40l CFYEmFefﬂL&Oé!ﬁ%t"ﬁ?I succesIvely GLeBdr bhadmBtua )isRiRed 109 (pyr
idin  -3- E%B?%teﬂ%‘@rﬁ Liéri‘n?é}%fﬂréi%nd gmﬁ%re@nTHé’%IH i HABSPRER Qichfordfisthand 1. 30

mol ) of in-3- hanesul f onyl chloride trifluoronmethanesul fonate is
i ntrodi& e61 Oprmlbém tr@rfétratm%weﬁr@éﬁwedﬁtmpe goldgvater((80 ). thhgoyoasiic pigse is
conmpound 8%@b0&%@§d r%ﬁ’ldecﬂgn bn&rRicd &mdérﬂe&@ce@ pr@és@é‘ hVG’ﬁ@E%fWédLﬁi ne,
and the reactron nedi umis ept stirred for 18 hours qui val ent of
sul fonyl 8tel optained i tadierm aqidant ﬁr@nﬁwplﬂr%d Pl Xielse= %%r rT@a HreﬁﬂUfézlS AEEH s .
The pyri dj porated (two expul sions with toluene). The
resi due |‘§’ﬁﬁoe |g§ﬁ£@bﬁhﬁh¥g§ﬁﬁé@cet ate, washed with water and then dried
over Na2SO4 and concentrated to dryness. The solid obtained is

recrystal | i zed ft ng of a white powder areisolated
Vol s B0 peded bl EhH6 pHGstaniidl NVR (400
|sz DVBO- d6) Te 19y (358.8.8M0d); oflayzsglutlcm gf msthylzpyine in P csolefhto @W 258 7.6

1H; 8
rret hyl - X0- 11%2% ﬁ(ﬁ ﬁﬁ’l gga"é’%ggéﬁ et r\@/ra(ogile crjuqéﬂ “g?iergggig‘r%nége reI'Elﬁ:ltlcsm pr)nrpc()t(ltjlrl?cits was
pr epar ed atircest @i rtgomotetrwgrq@mr@t ovvhighiestrd selents yar exprafied . wdemsedisad A)
from0.30 p and
0.195 ¢ re%é&r% Jq@) oro me W ﬂ’r?gmo Pg}?ﬂggﬂoﬁdgrﬁhegﬁgg%d#mogﬁﬁ ngy
of prodﬁcareaotaaleed)bm sherfedn pﬁabhleefSQMnchidE K tMelfiompeint = 99°€d:  56%
1H NWVR (400 MHz, DMSO-d6): 8(ppm: 1.2 (t; 3H, 7Hz); 2.7 (d; 3H 4.5Hz);
4.5 (m 4H); 7.3 (m 1H); 7.4 (t; 1H, 8Hz); 7.7 (d; 1H, 8Hz); 7.8-8.0 (m

3H); 8.35 (np dcordin®o MethakA of s¢heme. atiove (stepeyh4 and 1c5 belowd; 1H) .
105.3: 2-am noy Iy eyl 156 3o i@ydlrROY h 2! Rarts BLAVRFWN-methyiprop-2-
gnamide
30 To a solution, cooled to 0-5°C, of 9.80 g (100 mmoi) of the compound obtained at

the end of step 1.3, in 100 mi of anhydrous DMF, 3.98 g (100 mmol) of 60% sodium
hydride in mineral oil are added in small quantities. At the end of the emission of
hydrogen, the mixture is stirred for 10 minutes at room temperature and then cooled
again to 0-5°C. A solution of 10.1 g (49.8 mmol) of the compound obtained at the end of
35 step 1.2, in 60 ml of DMF, is added and the mixiure is stirred at room temperature
overnight and then 2.85 m! (49.8 mmol) of acetic acid are added. The DMF is evaporated
under reduced pressure and then the residue is taken up in water and the product is



sul fonyl | am nt henvl) - N- et hyl - 4- oxo-1 , 4-di hvdro-1, & naphthvrid

i ne-3-carboxamide hydrochloride To a suspension of 0.200 g (0.39 mmol)
of product obtained fromthe preceding step in 10 m of dichloronethane,
0.2 mM of a 2N Ha solution in ethyl ettﬂ?r I s added dropvmse 15 The m xture

P e T e e R R e e

product &rén @h&@lMﬁChd gthlihgcctgie MHF raxiwvei (r2e1 pamle:bmbmeel mfgaﬂé%ham areng
poi nt: 220-223C.

1.3 (t; digedaye)Mas0s grd thagyhe %‘%@%WWDO"E %ﬁ(lc%d%"%cegw%ﬂm %ﬁ(@
7.65(t; Idfhprédde) areobRaifelwkioh afd-isedSsathégarelibtheBixt steB. 7 (m 20 2H); 10. 1
(s; 1H); fl (s; 1H); 11.7 (br s; 1H. LCMs: M-1+:511 (tr: 5, 68 mn;
condltl%n A). Exanpl e 6:

2- ani no- 1- et hyt g-A_gmfnoUnEmord= {-bh3k-fiiath apheayd hsdithvdeny lel eephttidine-3-
phenyl ) - N- net hyT - 4- 0Xo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de

256. 1: 3- f4aiQ*8I'Ndq 2- f | uoro- 4- (4, 4,5, 5-tetranethyl-1 ,3 ,2-d

i oxabor ol an- 2- ¥isypfi&nut 19. @gqag@eﬁMbnwm &de 'thcﬁlcpditﬁér«sléﬂ 08R éﬂdecﬁfavt
according to the protocol

escribed in paragra? %ig hodA %314){”0
(2.11 rmol-¥ 6600w A irpuianel isBeaiedeier A8JiauEt ah !0t dhe ¥V6EE isyf ‘(ﬂ§° 1)
gg §0:1rglglfﬁr9};b??5&@t géﬂté\fgﬂhé'arﬁhhégbmﬁobtﬁméa% GittPted 0 HHetianiof T@.btsandn@dnem t he
whi Yie

400
DVBO- d6) : filtsreshagd sdm@dsln(@ ovepHy -9 g ofsthe expeetpd prgductars. OPt@"%qﬂ"NE °”'EL@P/HZ 5(s;
1H. 6.2 Baéwélevulscﬁahwlaaé%?ﬁ/J Ulﬂéfﬂn& J:{cflr(t?’Q%B%B%)hWJ psulof ary lslgoin,
i nt henyl) - nmet hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-car boxam de
This pr odﬁmtdlfwas‘\)pr epared accordi ng to t he protocol described in paragraph
2.3 (nmethod A) fromO0.496 g (1.25 mml) of the conpound obtained fromthe

precedi ng step and 36 O. g (1.14 nnDI of chloronaphthyrldlne obt ai ned
from step 1.5%. Accogingte o) B of sche abeve (stepd.6 belgwinstead of dhe
powder. Yi el d: Bu gy 256C 1H NVR (200

MHZ, DMSO-d6) : E@%m%\@—é—g—(—&gﬁl 7Hz); 2.8 (d; 3H 4.5Hz); 4.55 (q; 2H
THz): 7.4 (t; A8 28HEnq-7-Ehbror] ttyieN-mphyl-2-080-8, ddityaroALd-nahtiyrigine-3+ 8Hz) ;
10.6 (s; 5§ 1.1 (q; 1H, 4.5Hz); 11.7 (br s; 1H). LCVB: M+: 514 (tr:
7.38 rﬁn;g%élé%é-m-é%n B). Exanple 7:

2- ami no- 1- et hyTe & $@utfohumoted4to{J-§ % aéomwmmmmmfftbmcbmnvmwained at

h I )= N: 1
N 211 2 R ier el Y3 by g RN (DR O0 P hPororas B At s
met hoxybemzmmalldilcmaraddel@ in Stnak pprtmdacThe/\antmeep&ltIEed at tvs trmperatyre fos

t I bed . I f
P oo o BE R R ARG o LTS B 6 @i oidndd o FRIcha®
of step 1.2 in anhydrous DMF (5 ml) is added. The reaction mixture is stirred overnight at

room temperature and then 0.2 g (4.9 mmol) of 60% sodium hydride is added in small

25 portions. The stirring is continued at this temperature for 30 minutes and then 0.56 mI'
(9.8 mmol) of acetic acid is added, followed by 60 m! of water and the solid is filtered,
rinsed with water and then dried in an oven. 1.30 g of the expected product is obtained.
Yield = 94%. Melting point; 283-284°C. MH": 281.2 (ir= 6.99 min, condition A)

30 1.7: [7-amino-8-ethyl-6-(methylcarbamoyl}-5-oxo-5,8-dihydro-1.8-naphthyridin-2-
yllboronic acid

A suspension of 8 g (0.03 mol) of the compound obtained at the end of step 1.5

or 1.6 (depending on whether method A or B was used), 8.0g (0.03 mol) of
bis(pinacolato)diborane and 8.5 g (0.08 mol) of potassium acetate in DMSO (130 ml), is
35 degassed with argon  for 15 minutes. 14g (1.7 mmol} of [1,1-
bis(diphenylphosphino)ferroceneldichioropalladium(ll), complexed with dichloromethane
(1:1), is added and the mixture is heated at 80°C for 30 minutes, under argon, and then



(3.16 mmol) of 3-met hoxybenzenesul fonyl chloride. 0.454 g of product is
obtained in the 15 formof a white powder. Yield: 53% 1H
NVR (400 WHZ, DVMSO-d6): 8(ppm: 1.25 (s 012I—|); 3.8 (s; 3H); 7.2 (d; 1H
8Hz); 7.25-7.4 (m 5H); 7.6 (t; 1H 8HZ 10.4 (s; 1H). 7.2: 2-am
i no- 1- et fedo%ér?eréngt&ar\ﬁfrﬂﬂﬁéfw%hswaaem St Eopyy h@rad@ﬁ.b%eaaétbc 40

nmet hyl - 4- oxo- i ne- 3-carboxamid hi s product

was pr epab@dniiaddermikives tso‘llfﬁm W@@&C{@&Qﬂ?ﬁaﬁb@ W%hﬁféf“%tbr"% 20 E"l)(fr‘ﬁéjt hod
A) from Othéé}«itﬂ gﬂﬁr%?cymgl Th pxaw?esm@ngmn%t.@s*ﬁ%mf SNBDR) Mﬁ%ﬁ%@p step

and 0. 280 or onapht hyri dine obtained fromstep 1
g of prodarst thesn@M@lSnfd@rﬁ:dwOm eelite &451 bhe Flitrats is acistiiagderith §¢ g1l gf agﬁ%aqﬂm ting

Eg' ngH 53&%{}‘2&333%161@@9@ |§ %@% %%%ﬁ%&t&:ﬁﬁﬁ@&h? éth%sar(ot the%"!zlne?ﬁﬁ%an 2.8

7.8-8.0 (oyendBBS gofmprodiict are olgpinkd in thedioam of wywhite. ppu(dqr Yigld —@@Hj\yel ingl . 7

(br s; 1 o ondition B). 30 Exanple 8:
2- am no- er?t%@? Wf%uoréﬁl 5‘{3[rlZ ??Hl;&g[rsg enypsul f onyl ] am no) .
phenyl ) - I\l'—HTNI\/lR{I(254D- MHEZ, DMSOiday dr (ppth):81 hed L, HyDi t.h2(3- ﬁarm&blni @et7 @, 1:

il/l ; lpﬁce');& %é%@%é@gﬁ'ﬁongﬁée giﬁ %*t*g hﬁ .}BIJ%& ?9% aCc g?ﬁl (%t ?)th;]e

protoctd dezdz)beek (tn3was.amzaph 2. 2 (rret hod 35 A from0.6 g (2. 53 mol ) of
t he conpound obtained fromstep 2.1 and 0.739 g (3.80 mml) of

4-fl'uor obenzenesul f onyl chlorlde 0. 736 g of product IS obtalned |n the
formof a \/\h|t¢3@3ﬁmo 7-Ya-Elk 2 L UMM/ hi Vo
1.1 (s; 12 . 10. 25(3 1H).
8.2:2-am ophem | ) sul f onyl I am nt heny1) - N-
5 met hy1- 4- 0x043,1: 4;3dichigarQ-{4-(4, 3 5Givametriyii1 )3, IidioRatsmslbo-Rayiipheteyl] Thi s
product _was ed according to the protocol described in paragraph 2.3
(met hod® A?e?%@ﬁgﬁoﬁﬂ'?‘ % (1.37 mol) of the conpound obtained from the

precedi ng stepTangd sBluB&Y @ 1.1928 nﬁmat)) ofo#i-(4,4| 505-anephutiy- | 3j2-dioxealhdralaned from

step 1.6. 0Q.186 pr.oduy i ned formof a ite er.
Yield: 29&9%@%'8&3 ’B'o‘?frﬂyﬂg'ﬂ%frg )1 1fFP‘R|\Q/|$?82£@ cRIREPOERARESH Q”V%Crﬁ?{%'s 1.3
(t; 3H, 7Haded Box(tldns 3hd the Shikure 4s RBp( Stirrettfor 74421 ;at Fodm ftedpelature 3fhe

7.8-8.1 6H) 11.7
(br s 1O BRAlsSvaRatEted 2 e resids (e UngRcA oA i Ses IS, avasned it

- am nog 710AHEL 4rdr BBh wmn{m@:ymftwmsblmfea@huéodé wmhmam&é sdlulﬁi:‘urhyhél- met h
yI-4 0x0-1, 4-di hydr o- na hth¥r|d|ne 3-carb

o o NS > 3104 BABe 13 CHiod ub NETSCHAT ANEPoT et R B 3r o 81 e CArmasedtly | |

benzenesulytORREINEE in ﬂaa |f§rnpbmhﬂm'ed/‘tﬁr§stéléeﬂard&d1@@%Omdmﬁ@ pblﬂt t2Be°@r ot ocol
described in par

th 0.5 ol
conpound obt ai n%d%ﬂ?dﬁp%t%aﬁz%@c?iﬁ%ds @pFB"?b 192 (r(gz 2k %rél(s’r &f 1H); 7)05 (d; Zw'?

3-chl orob n nyl & d)f[..plg c§. |§@,bgqq ed in the
form of a%v\r},iz‘fuﬂ ?N!O\f}\ge?mﬂves%()dq}_lgk&gl ek Qdﬁ 9( dé): 5(ppm:

1.3 (s2512H); 7375(m 3H; 7.6-7.9 (m 4H) 106(s 1H)
1.8.2: 2-amino-7-(4-{[(2,3-dichlorophenyl)sulfonyijamino}phenyl}-1-ethyl-N-methyl-
4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

280 mg (1 mmol) of chioronaphthyridine obtained in 1.6 and 450 mg (1.05 mmol)

of the boronate obtained in the preceding step are dissolved in 12 ml of DME and 3 mi of

30 ethanol. 8 mi of a saturated agueous NaHCO; solution are added and then argon is

bubbied through for 10 minutes. 85 mg (0.073 mmol) of

tetrakis(triphenylphosphine)paliadium(0) are then added and the reaction medium is

heated to 90°C under an argon atmosphere. After 3 h, the medium is filtered in the hot

state, the precipitate obtained after cooling is filtered, washed with water and then with

35 ethanol and finally with ethyl ether. The solid obtained is recrystallized from ethanol and

dried in an oven. 205 mg of product are obtained in the form of a pale yellow powder.
Yield = 37%. Melting point = 210°C



25

9. 2:2-am no-7-(4-{113-chl orophenyl ) sul f onyf| am nol - 3-f | uor ophenyl) - 1- et hyl -
N- et hyl - 4- oxo- 1, 4- di hydro- 1, 8- napht hyri di ne- 3-carboxanm de Thi s product
was prepared according to the protocol scribed in paragraph 2.3 (nethod
A) fromO0.408 g (0.99 mml) of the conpound obtained fromthe precedi ng

step and 30 0. QuRE: BVRD)GP15( A QN@EM; yid)dd Bed caM; al i) rgsnyst ep
1.6. 0.402 ¢ opfaﬁl&r(gggct is ob talaﬁetﬁmp @'g form of) a $el I ow povv)der%m\q/l el d:

84% Mel tzrﬁg?bBarYtZ (& 26H@ Hz); 7.55 (1 THUGRI726G-MREM: BBE 18)2 (s Fpng-4 € 3 (t;

3H; 7Hz) ; 5 - 7Hz); 7,2 (t; 1H, 8Hz); 7.3-7.4
(m 1y H&g“wqu’;‘t%h?fy”% (ﬁﬂs . 10.45 (s; 1H: 11.1 (q; 1H

4. 5Hz) '11.6 (bEMS; M) 54635: 6 'nmnd't'QB@(tr 7.69 nmn; condition B). 38
Exanpl e; 10:  2-ami no- 1-et hyl - 7- (3-f | uoro-4-{[ (2-fl uoropherwpsul f onyl 1am nol

phenyl) N- net hyl - 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de

10. 1: 2- f Enample\R:1 2 2fdroisodl-@-{[2, 3 dihoropheayhauifenylamino}dd-fuatephengirio- v 1)

or ot beol - FGEN BElbFERe LT vk o BBl pRARRRRRaE 701 1! 10 1) (1

t he conpound obtained from step 2.1 and 0.451 g (2.32 mol ) of

2-f uorobenzgn sulf n &h or Q. 5281ga f product is obtained in the -
formof a pi‘nk 1H NWR

(400 Mz, DNSO2d6)2~qu8(OP@M4535-@trém§th3/EHB 2-TioRdborolbn-Cralabilihe 7.7-7.8 (m 10
2H); 11.6 Yoo e

3-1| yor 11
f I uor ophe ﬁ g suﬁﬂpmm% rfgl p ﬁrﬂ?ﬁg Qoantin and 38%9{ (%3 2mmol) of
net hyl - 4- gugpidachizdo)aiarael afe rt&gslmtvlaur indi13e-3- ofiriiasan ¢l21 gTB3:3 pmodluctf was

repared according to the praqto descri be a 15 A
1? r olron 0. 5290613?'5!%3%°Wﬁ5?)ar8$agﬂ%§c%\%8§99ﬁ 6%3%%1?@ W&H@fﬁ@ 1ﬁéﬁ‘@dlﬂg{igtep )
and 0. 341 (956 fmad) TBTD[1)1Q:f|s @.bh@mm@@ﬂﬁ hwferd:ucaae ehhmcmdadmmm s toemplexéd

807 g GRS 5 S50 Ll 6 Rt A o
(7 pF7m')8 01( %'ﬁdéGrt arg&h" anZithn cé’olgd GRd dikied whnSB000ml &tlvatétiZhe mixRre/ ts@ﬁrﬁctSela_EHg
m

1
11.7 (br &ithigipy a&efs’ée (WOOHE'A ‘%‘Prmg%ﬂ'?@gﬁ?@ﬁ gp@o‘ﬂ%ﬁ]*ﬁ%’ ‘&‘%B)*"agéxé
2- am no- 7-NAso|, ( dné- fl'leﬁme‘f&ép@ﬁiéﬂ)/'tbsﬁi'ﬁrﬁgw [T nedde3- ;f:rloU@dftOWEﬂyrifDedl-by
et hyl - N- et hyl - 4- oxo- 1, 4- di 8- nap %g%;’rldlner?i amde
2, 6- di chl GhEiatpgraphy,en silica G%&?ﬂbﬁ%ﬂ@i‘?’ﬁ‘é‘ﬁ LatRIFlS ﬁ|°§ PR 8 P was
prepar eg apeidl :H%éfbrﬁ\mamb%%eﬂ%é}d Elpee,. mnblwmtam@ 4 (met hod B)
from2.8 g (11.81 nmmol 2-f1uoro-4-iodoaniline and %@558 nmol )

i

of 2,6- dichl or dodMRe §uW‘BﬂﬁD@HI Stopa: 12 (8 1&"'&f3§r@ﬂl§ot2 Btalthed i n
theform I r. Yield: 84% 30 LCMS: MH: 446 (tr: 7.55 mn;
conditi onc?fAISIﬁ Y25l qfl?wg

2-am no- 7- (4-{1(2, 6-di chl or ophenyl ) sul fonyl | am nol - 3-f | uor opheny1) - 1-et hyl N
- met hyl - 4- oxo- ; ;. [-hexafbehordidh-8-ypL oduct was
pr epared accor I n_paragrap net hod 35 B)
from228 m&&aﬁﬂﬂw conpound obt ai ned fromthe precedl ng step and

2.0 g (6.89 ﬁ%ﬁg%ﬁ){{y%ﬁer%%dzvﬁ?t&' é‘%qj éHI&Bbéﬁz%Heéule )/locl-ﬁ&’rﬁhegxs()f

product is obta| ned 't wder. Yi el | ting
poi nt: 32%@ded in portions to a solution of 1.0 g (4.22 mmol) of the compound obtained at the end

of step 2.1, in 40 ml of anhydrous pyridine, and then the reaction mixture is kept stirred
for 18 hours. The solvent is evaporated and the residue is taken up in 20 mi of ethyl

30 acetate, washed with 1N HC! and then with water and with a saturated aqueous sodium
chloride solution. The organic phase is dried over Na,SO, and evaporated to dryness and
the residue is recrystallized from cyclohexane. 1.13 g of product is obtained in the form of
white crystals. Yield: 60%. MH": 445 (ir: 8.43 min, condition A).

35 2.3: 2-amino-7-{4-{[(2.3-dichiorophenyl}sulfonyllamino}-3-fluorophenvi}-1-ethyl-N-
methyl-4-ox0-1.4-dihydro-1,8-naphthyridine-3-carboxamide
1.13 g (2.53 mmol) of the compound obtained at the end of step 2.2 and 0.65 g




39 1hl1 NWMR (200 MHZ, DVBO-d6): S (ppm: 1.3 (t; 3H, 7Hz);
2.8 (d 3H, 4.5Hz); 4.55 (q; 2H 7Hz); 7.35 (t; 1H 8Hz); 7.45-7.7 (m 3H);
7.8-8.2 (m 4H); 8.5 (d; 1H, 8Hz); 10.9 (s; 1W 11.1 (q; 1H, 4.5Hz); 11.7
(br s; 1H). LOVS: M#+: 564 (tr: 14.33 n¥4; condition A). 5 Exanple 12:

2-a

phenmyln? 7 %n@ﬁ‘oﬁ[ ﬁé}%&ﬁ?é&t @]Jfozi&ﬁgﬁggl % anégg% ] yrolrﬂ%}dnén31§:zrinr;b8§<am de

12.1: 3- Cd!lhmtm}xﬁethénelal‘id Bt ef etaepdlhyd ml pBa Eaﬂﬂraka(cabmlecmluamaﬂmgl sahitbhaes  Thi s

product wa repared according t.o .the praqtoc cr h.2.1
Uit hod TR r0m arof o Hbiees 1bibioB; 0CR) mPERE! | B4 BHAHE"Y 517
( ﬁS ]9 mmie)raﬁ"fs(timmbplbhios:pmir&t)p}a)llddilbml(@ne .adtie®Bng tiod rwwdmmledwm Ms Bﬁdoted ﬁ/lqlz in
the for te so .
cDCl 3) : én 8?{%% pr grg(og forltb pbang§ @'gnqggreg anéilj'ye r%smége cib&?micﬁ?%l%rﬁr%porgtiqw (s:
1H); 7.6 6ftkhe 1|hi'atélslztblturaléd in water. The p?emp:tate is filtered, washed with water and dried,

2. 3-di chl 4- (4, 4,5, t -1 |
APhony! | bEHS INEL NS Gromtiogntive S Ca,até%évgewib DLl & mhar i

ItOL ot ocol daeﬁl@rdrmnlaneg ?@Fn@bﬁp#mdact%rgrmﬁétﬁéh ﬁn)thfe(rjfﬁgﬁ(l) @% Gs\gg(&p(?gdemm?)? kld: Io; f
e conpo X al ne r the precedl ng step an . . o 0
2, 3-di chl g?gb&%‘@ﬁ@?lﬁ‘ltf%%% chl gri de. 09944 8 of product isgobt ained in the
g ?rm m;)ﬁo? IZI ghNM@(m mm@?mscsu@j d@ﬁﬁw zfotl 3NVRR FB@&OQWSI-M@@@ZH

pp 1.
(t; 1H smﬂzﬁ 354 | (1 81 BEcl: THy 81U7-)(68§ﬂ "Bﬁb}) 848, (955%8 Hzky10. Olsio 5

2-am i no+iy.(43- 1:@4' hgr@54,12{)f11(£(b,-% qubchI orophenyl )sul fonyl | am
nol phenyl) - 1 0x0-1, 4-d e‘{)d ro-1, 8- napht hyrid

i ne- 3- car boxa h?é@ WI@#G@J&A‘%@ ﬁ‘?réﬁﬂi!ﬂ” according to the protocol

described in paragraph 2.3 (nmethod A) from0.943 g (2.04 mvol) of the

conmpound obt ai ned fromthe preced| ng step and 0.515 g (1.84 nml) of

chl or ofi@pht hyr Ascerding s o pie 11_above: is 30

obt ai ned in the ig_éng poi nt: 239C. 1H
NVR (200 MHz, C . 3H, 4.5Hz); 4.5

(9; 2H, 7Hz); Tola $olgtlc(rnpf 2-|ﬂ).|oro75 bdaala}hmenﬁ ag) 113 r()mplg) in Beyml & a_nkwdrougH

2Hz); 8.5 H )7 ( 1 1
OB, M%pgf@%el(gg%'@ (3% éjmrgél) c%n %ﬁlgﬁoﬁ%ﬂé}%@&rﬂ%ﬂlg)n@? chidribe Lare” abBEd Sn 1H) -
et hyl - N- mpphiphs 4nd tite m;mrdumyem@tmre@fcwa%mmw$ AH2HE- The pyhidire s eaporated,

20 the residue is taken up in 50 ml of ethyl acetate and washed with water and then with a

saturated agueous NaCl solution. The organic phase is dried over Na,80, and then
evaporated to dryness. The product is recrystallized from cyclohexane. 4.51 g of product
are obtained in the form of a white powder. Yield: 86%; LCMS: (M-H)": 444 (fr: 7.90 min,
condition A).

25

2.5: 2-amino—?—(4¥{[(2,3-dichlorophenvl)sulfonvl]amino}-3-ﬂuorophenvl)—1 -efhyl-N-
methyi-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide '

To a solution of 1.0 g (2.24 mmol) of the compound obtained at the end of step

2.4 and 1.0 g (3.45 mmol) of boronic acid obtained at the end of step 1.7 in 16 ml of

30 DMF, 4.5 mit of a saturated agueous NaHCO; solution are added and argon is bubbled

through for 10 min. 144 mg (0.16 mmol) of tris(dibenzylideneacetone)dipalladium(0) are

then added and the mixture is heated at 85°C for 5 hours. The reaction medium is filtered

in the hot state and then the filirate is evaporated to dryness and the residue is triturated

in water (20 ml). The precipitate is filtered, washed with water and then dried in an oven

35 under vacuum. The crude product is purified by chromatography on silica. 504 mg of

product are obtained in the form of a white powder. Yieid: 40%. NMR and LCMS are
identical to those for the compound obtained by method A.



13.1: 4-chloro-Nt2-fluoro-4-(4,4,5,5-tetranet hyl-1, 3, 2-di oxaborol an-2-y1)
phenyl | benzenesul f onam de This product was prepared according to the
protocol described in paragraph 2.2 (method 5 A) from0.5 g (2.11 mmol) of
t he conpound obtained fromstep 2.1 and3®.468 g (2.15 mml) of

4- chl or obenzenesul fonyl chloride. 0.645 g of product is obtained in the
formof a pink powder. Yield: 75% Mlting point: 196C. 1H NVR (400 VHZ,
DVBO- d6) : EXdmpig)3: 12&nﬁmo-71(3|-{[(2 Stdichicrophelfyl)suBoihyl]amb®}-(Gefiudridph&nid)-1- 7. 7
(d; 2H; 8

S o no- TN NPty iSRG E G SR R - SO PSRRIy 1) - 1- et hyl - et
hyl - 4- oxo 1 4- gl hy drdichlor@Nn@piioRyaiis dptredyl hahRéneatikdiaimide Thi s product was
prepared according to the protocol described in paragraph 2.3 (nmethod A)
from 0.%13 g (1.49 mmol) of the conpound obtained fromthe preceding step

and 15 0. ﬁ?ébaﬁbo(éec@ﬁimamlthe fetiiddl @senBaehin /4 pﬁletn@d trainned gf(BarAihep of.. 6.
0.407 g of product |sota|ned|ntheformo eId 57%

0
Mel ting péifHero-4sipggeaniling-engyr 1(1 206 - 4P MR- alich %owﬁes\iﬂgm(l tCh ff M)
2.8 (d; 3bh nfobbikingd- 55 (q; 2H. 7Hz): 7.4 (t; 1H. 8Hz); 7.7 (d: 2H 8Hz);
7.8 (d; 2H, 8Hz); 7.8-8.1 (m 4H); 8.5 (d; 1H, 8Hz); 10.55 (s; 1H); 11.1
(q; 1H, 4.5Hz); 11.7 (br s; 1H). 20 LCOVs: M#H: 530 (tr: 7.91 mn; condition
A) . EX'?(ETP 03g4o product are obtalned in the form ofawhlte powder. Yield: 85%.
2-am no é E | uor op "E2 fonyl ] am no} - 3-fl uor ophenyl) - 1-
et hyl - N- nbtMg: M"Bx6441 t'Z]eﬁSHV'Gr@l t®NfApht hyri di ne- 3- car boxami de
14. 1. 3 4-di fl uoro-N-12-fl uoro-4-(4,4,5,5-tetranet hyl-1, 3, 2- di oxabor ol an- 2-
25 yl ) phenyl | benzenesul f onani de_ Th| ) product was prePar ed accordl ng to the
prot ocol descr BRed-amingyA{4gl{2 pigdich] yllay lugiophengid-1ratayl) of the

conpound %mtﬁgﬁ-&% }%— @?r021i@« n%ﬂﬁthgmﬁﬂésgzaﬁ%x%@l' ) of
3,4-difl orl roduct is obtained in the

f or m oft5 aPyerared pespreing torinel raethe@cﬁfeswéaeﬂuw (ﬂ“ﬂf‘ed B) from B84 gHZNBrpalho
VHZ, DMSO: 7 ( 7 1

7,65 (m E')@ie 67 mobﬁhwe% fr%sn %@8931( ggd ’FQ4§"@4 28 ml%oi.d%f: {le Bbtohic 4ci@-

2- ami no- 70(Jt$1r{e[d(f®fmsiﬁpf1l7uor ophenyl ) sul fonyl ] ani no}- 3-fl uorophenyl)-1-ethyl -
Nrret hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de 35 Thi s product

was prepared according to the protocol described in paragraph 2.3 (nethod

A) from 06400)193 of Greducimang pbisinadnie thenfunef 6bwhﬁﬁné@|W¢$To 'Q'%@gf% eWetinag
step aag ?, 0.92 mmol ) of chloronaphthyridine obtained fromstep 1.6.
0. 228 roguc is 41 obtained in the formof a white powder. Yield:
46% I\/EI ti ng paﬂmMRzezmomzmwmdg)zoopmw 3MVSE; dBle); 63 phrgH: 415f$z(4553H

eyl (ﬁés%*ms}ﬂ% é“?gt Q%HS%ghzﬁ?%ozg' éé‘fﬁ;&’é’% 50 q(;d’51'|"7—|; g'i’.gghl-lg); 11. 7

(br s; 1HJs; 15)LCME (dykiH; 4582); ('Itlr?‘ b?sS‘BH)n n, condition A).

Exarrpl el5: t (([6 (morphol i n-4-yl)pyridi n-3-
yl ] sul fon}ﬁ“@%ﬂ“ﬁ% éﬁ?ﬁr{ 3% il WE@ F IS -4 di hydr o- 1, 8- napht hyr i di ne- 3-
car boxasi de hydrochl ori de 1015 1

(ror phol | BB’ & Pamues gt AP IR AN BT RAERYE ey, i g

to the pr qwﬁt!iydd@-ﬂsar-némﬂhyrruma:aaﬁraaharﬁ:db from0.5 g (2. 11 mrml) of the
~conpound obt ai ned |n st ep ﬁ 1 2. 74 nmol ) of 6-

(mor phol | n- 4- y i hyd-dlFeyis U, lc 86id51 49" of product is obtained
I( 205 hﬁ/Hfz orm of Alﬁls%eMé]brﬁ of pO\gd(orﬁ ﬁq’rr@l)daf Ea%ndﬁehzenegomlcrﬁad Hﬁﬁ&tﬂd‘riﬂeNNR

(m 1H)30 i1 30 mhoiﬁ)satu;rg d@qlue% Nal;lCé)g se{uitioriﬁ)co%dﬁ%ﬁlang% @@ g m l

of methanesulfonyl chloride are added and the pH is adjusted to 7.2 by adding about

10 mil of a saturated aqueous NaHCO; solution and the mixture is kept stirred for 2 h at
5°C. 1 mi of methanesuifony! chloride and 5 mi of a saturated aqueous NaHCO; solution
are added. The temperature of the medium is allowed to rise to 20°C and 3N HCl is
35 added to pH=2 and then the whole is evaporated o dryness. 20 m! of water are added.
The precipitate is filtered, washed with a minimum of water and then with ethyl ether. The
product is dried in an oven under vacuum at 40°C. 0.45 g of white powder is obtained



15. 2:

2-am no- 1-et hyl - 743-fl uor o- 4- (ff 6- ( mor phol i n-4-y| yovridin-3-yllsul fonyll 20
ami no)phenyl|-N-methyl-4-oxo-1,4-d ihyd ro-1, 8-naohthyrid i ne-3-carboxam
ide This product was prepared accordi nggd o the protocol described in
paragraph 2.3 (nmethod A) fromO0.599 g (1.29 mmol) of the conmpound obt ai ned
from the pwhrickd nedwikpuEoahé.ptdcation18 mol ) of chl oronapht hyri di ne
obtained fromstep 1.6. 0.3609 of product is obtained in the formof a

yel |l ow powder. Yield: 53% Melting point: 260C. 251H NWMR (200 MHZ,

DMSO- d6) : 6(ppn;2 1. 25 a(rﬁrnoakéthﬁirdzmeuﬂr B-[4- A medinisutfobitiamingpfenyB.426xd- Y- 8H) ;
4.55 (q; 2H ; Hz):, 7.5 (t; 1H 8Hz)76(brs 1H); 7.8
(dd; 1H, 8%¥& JHF; 8.4 (d; 1H, 2Hz); 8.5 (d; 1H;, 8Hz);

10.3 (si51H); 18.38% gme ﬂqlrraomoﬁbmbmnaar’nﬂﬁrme Sotaktdd 2B@KEeRA of step 1.6 s
2-am no-1-et hyl -74 | uor o- 4- oIr

sul fonyl | aﬁisﬁ%’yeiﬁré'h)ﬂﬁ a1 %Fﬁ'ﬂﬁt oetnebe1and & ml af (?)(hf?r@}/r 8%'“99?%‘%8“@“@% box

am de hydfr@&@rpl‘nhé%r&r@a&a oftafledafiiind B of fherﬁré&&jrrrgﬁeedsm@nraea@m erna(O 2
g-0.34 mmol ) is salified according to the grotocol used In Earag_ln_uﬁg of

usi ng 0. 17Saiuraied o amyeprs sAIaGPn ispiUPRerarep. 8838y 387 B prd

i solated i gt Fﬂ%(t%%ﬁy%o%ﬁﬁ)bﬂﬂd@%@ﬁbre Yrtt@iddeec%%r tNB'rhédﬂQmp@' ﬁéated’%@oc
H NVR (200 MHZ (t Hz) ; (d; Hz) ;
3.5- 4303180 (C}nfogp:bh Atter cpahnggﬁhe 7|pq2§ture6139(jl’tergd Ci’i'—l pa@ﬂg)and7 t@ (fl!tratqHs
822) 1H7 gl_&gﬁ’oenyé'tedet%rﬁﬁgs Zfﬁ@resraug% l%kén (.rgﬁn ﬂrbaer" afd e ﬁecrﬂ)ifbte %H?e%i_ncel\%s
I(\/H+ 582 ( ffi ered, wsrpﬁq-.wrttgdyﬁert @r@ﬁnd%;d ins awﬁm@d% vacuu(m over P20 and then
2-am no-| - 2 @%@j )O.

phenyl ) - N- %Hﬁéq 84&@@-& %F%bhrﬁ 0{1?] S {Qh?r;]tacl‘l% |I-)\r1es"jf£t,li(%5f cgsrdb@g <[;1(]5‘r‘fnﬂﬂgeﬁuCt are
hydr ochl or |o@§a|ned in the form oig pg_)wder Yield: {93%). Mel ng pornt >300°C.

N-12-fl 4- (4 | id
10 2 yP) met hand SR SAPMEZBURC ok dpgnf RSN Zo1d B BRI (L
prot ocol dedtyr4.6dq 2H1 T;bhb a9 &b BHS8Hz) ﬁ’@n(rdOHZBSFQZ)(&ZIS 2hid@Hz),¢3-5@ (% 1Honpound

obt ai ned fr 3 | )yr0f
pyri di n- 2- ﬁr ‘1‘ dﬁ&éﬂﬁbﬁggg??f}f or‘g)H t hanesul fonate. 0.441 g of

product is Mﬂfﬁ dnﬁe’mt 5®5trirrecbndlmr0$) a white powder. Yield: 95% Melting

poi nt: 152C. 151H NWMR (400 MHZ, DMSO-d6): 8(ppm: 1.3 (s; 12H); 4.7 (s;
2H); 7.35-7.45 (m 4H); 7.5 (d; 1H 8Hz); 7.8 (t; 1H 8Hz); 8.55 (d; 1H
2Hz); 9.295 Exaniplkl5: 2-amino-1 -éﬂ‘:yB‘? (:iz-flammé-{u(pﬂtlthyﬂ%? (3-fluoro

4-{lipyridi | e quf -
ohonyF) - N nERGIFG Bt RN Rty engt Ao S RRREEIne Sy Thi s
product wascgrbeRahie r@@e@ﬁdoﬂﬂeto the protocol described in par agraph 2.3
(method A) from 0. 400 0 ) DI d

precedi ng st ep a2

step 1.6. OQMthesmfd}@Hﬁde is obt ar ned in the form of a yeI I ow powder

Yield: 43% 400 O 3
(Ite 3H, B); 2.'dndey.ansigertiptrpsphers, %45%%(3%'“'\492@)%”79(’@’“ eg"‘%"”é’é
(M 1H); 7. &ibkbe ﬂrfﬂuor%h'?e)chqn@s@lfdnbte i’eHmtr%H&éed n %oﬁbnehhﬁo g Hlution. 850881g (M
llug) 3 8'252m(q1n‘k§_ rliri)np! Hgf the c?a’g}ppuuq)rogiagrnqd at the end o?step 2.1 rn 1£m1 of anhglr_grous

pyri di n- 2- yhirpiiddy hhé e RavdidAmeaRNPR st énrNsaerohmb rﬂnu@(@'ﬂedhrﬁhlémdﬁ%uﬁor@d nap

ht hyrid i ne- 3 car boxam de hydrochl ori de The product obtained fromthe
precedi ng redetideos addedend (Ej’leomlldqrﬁﬂﬁ b‘eﬁ@t‘ﬁ'ﬁ@ ’f‘frr %dh%%o-m?i Miding 8 KeMple&ib ol
used in @@réwp%%eé(ﬁrouéiw&rc@rszwrm thuen% 2thdiRsi@ldls RRiskOvEd e ethyD adéidted Of

product is isolated in the formof a ye I | gw powder. Yield: 92% Melti n%)
poi nt: 260Cwashed with water and then dried ovdn NMgeRCe 200 qgnzentmod@yne§ (ppriPid 1. 3

(t; 3H 7Hzebta%e§ i§ Crecékialhﬂe@"d%h c&l@né@né ”BSG?HQ 01437\5hrfe'3 owdidr; are olafdd.
1H): 7.55 (t: o) 5H) - 8. 55 (m 2H)

10.0 (s: 1H)fieidli’5% Wt'nﬂmom 56 11.7 (br s: 1H)
'H NMR (400 MHz: DMSO-dg): 8(ppm): 1.15 (s; 12H); 4.5 (s; 2H); 7.2-7.3 (m; 4H);
35 7.6 (d; 1H; 8Hz); 8.35-8.45 (m; 2H); 9.8 (s; TH).

5.2: 2-amino-1-ethyl-7-(3-fluoro-4-{[(pyridin-3-yimethyhsulfonyljamino}phenyi}-N-




LCVS: MH: 511 (tr: 6.33 mn; condition A). 43

Exanpl el7: 2- am no- 7-{4- [ (et henyl sul f onyl ) am no] - 3-f | uor ophenyl | - 1- et hyl -

nmet hyl - 4- oxo- 1, 4- di hydr o-1, 8- napht hyri di ne- 3- car boxam de 17. 1.
N-(2-fluoro-4-(4,4,5,5-tetranet hyl -1, 3,45 di oxabor ol an-2-v1) ohenVil 5

et henesul fonam de Thi s product was pr epar ed according to the protocol
descri bedm 1 héroagr! Apdihgire-1(Earadidwyridine Xggige (2. 11 nmmol ) of the
conpound

2- chl or oe es ufd'%‘LésoﬁPe%'%Qrar%a&d%gqggBe é%t ° &%ﬁg?&“ﬂ Qarﬁ%rap mneﬂt1 de form
of a pi nki-\}; rﬁrom 0. 30@|gel(®l'r'6 5606!) 00 1ke NORIPELO0D thﬂnedjwscbnqayrec@i(rrgpﬁyep and4 (s;

%H)Z 26a2 ﬁg‘jg{z@qgerﬁ i|)1(0|[fnChﬁO o”r?\# hgpnguﬂélo(b ﬂr?%_%?rgp envl 210%%%” pﬁgduc th

- 0x0- 15 4ad dhiainad ib, {8 foaphd Bwhitdipow«ddr. daglbdEm de 15 This product was

prepared accor di f h I 0] ..descr.i [ r h d A
from 0 390 ¢ (%QWW @fttﬁégé gﬁ]r? )Oggg rq’gldgﬁz)a% he' p?ébg gghg?ep and
Of 280 g (&nMHWEJS)(n@ﬂHG;rM(tom,rHszW}rmrrmcsbrzarmmg Of(m?i-ST%ﬁS nzr?Loﬁ/erR/E 995 g
o prouc iSO a, white powder ie 0 tin
poi nt : ’ﬁis)NM;g?C?ddTl ﬁ@l ﬂﬁ(g(pprr) 1.3 (t; 3H 7Hz); 2.8 (g
3H, 4. 5Hz), 4 6 20 (q 2H, 7Hz); 6.05 (d 1H 12Hz); 6.1 (d; 1H 16Hz);
6.85 (dd; 1H; - 7. 8 7.8-82 (m 5H); 8.5 (d; 1H;
8Hz): 1891 (s: IH). LOVS: M+ 446

(tr: 6. 75sﬂl¥dhyl]é?rﬁrﬁ6’ﬁphbﬂfﬂ) mnetﬁﬁ 4-oxo 1 4—drhvdro 1,8-naphthyridine-3-carboxamide
Exanpl €183 2- ani no- 744- (0- (di met hyl ani no) et hyl i sul f onyl }ani no) - 3- f ['uor o-

phenyl ] - 111&9-!8-9ﬁ‘—l~ﬂ§rret hyl - 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxani de

: gy?aocm ﬁ"i}o@suspens&gr&%ﬁ? I;1200 g (029 mmol) of product obtarnﬁ,d from the prgcedrngbsteplrn -
i met yamno uor 0- 4- t et ranet i,oxabor ol an- 2-

vl ) | ohenvi'P &l sichipremataans -2 81 Oﬁ'a ZA\?E&' GOIUEAN B e%yjﬂzéh@“ e RIGCATHAPWISE ¢ he

productsoltaimerd £ KEpbsstRrRdkér 10 iMindtesrat 20°C ahdigiteprebipitaie ™ filfred Nvashed

di met hyl am ne solution in THF is added dropw se gnd the stirrin

mai nt ai nedithdthys efisn a8d gried dran pyen YBER': YasHURe dPEMS 9 RIQLWdEE é’gwf"{?ddpyness

and the resd @rR of 8 whRk BBwHEr. i @49, MYitirR] phint: @QI?EZ?G@ washed with 20 m of
wat er and then dried over Na2SO4 and concentrated to ness. 0. 261 g of

product is |soI|aMﬁR (390tMIEZ £ I FOAs): DB % & %)?HZ‘)Kr?e‘ﬁ ; SEOhE ’TI—?W\/R (400
|VHZ D|VBO- : 48 35
. DOl DRRRG B 7 A B ER e a0, oS b e S (M

A) 20 2H) 10.1 (s; 1H) 11.1 (s; TH), 11.7 (brs; 1H)
18. 2: 2-am r&q?g g Mybdroaet hyl I sul fonyl } am no) - 3-f | uor opheny11
-1- 5 et h;‘/‘l rrl\lrjl:ifjrhE(;/TI{‘I ﬁ'éigoﬂftll dr o)el 8- napht hyri di ne- 3- car boxam de

Thi s product was prepared accordr ng to the protocol described in paragraph
grgc(egﬂrg%aﬁ#ﬁaﬁgﬂb%%‘gg&?g% 'ﬂ'g&ll%a.égi-ﬂh or onapﬁgﬂ ﬂamng tarnntegef rom
step 1.6. phedgh-Nymethyhdesheel didihydroed, &mmthwidmef-a-rqarmxaamylel | ow powder .
vield: 2@4% 10 6"10\/5 3'\4_'_&0 ﬁ%ﬂ' fIEloro~4 ?4,3,%.§Heﬂ'am%%gi1.r3i.ﬁHio@borolan-Z-vl}Dhenvﬂ

benzenesulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method

A) from 0.5g (2.11 mmol) of the compound obtained from step 2.1 and 0.635¢g

(3.16 mmol} of 3-fluorobenzenesulfonyl chioride. 0.524 g of product is obtained in the

30 form of a white powder. Yield: 63%
"H NMR (400 MHZ, DMSO-dg): 8(ppm):1.25 (s; 12H); 7.3-7.5 (m; 3H); 7.6-7.9 (m;
4H); 10.55 (s; 1H).

6.2: 2-amino-1-ethyl-7-(3-fluoro-4-{{(3-fluorophenyl)sulfonyllamino}phenyl)-N-

35 methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide
This product was prepared according fo the protocol described in paragraph 2.3 (method
A) from 0.496 g (1.25 mmol) of the compound obtained from the preceding step and




18. 3:

2-am no- 744- (f 12- (di nmet hyl am no) et hyl | sul f onyl } am no) - 3-f | uor ophenyl | - 1-

et hyl - N- net hyl - 4- oxo- 1, 4- di hydro- 1, 8- napht hyri di ne- 3- car boxam de
hydrochl ori de The product obtained froggthe preceding reaction (0.200
g-0.41 mmol ) is salified 15 according to the protocol used in paragraph 5.3
usi ng 0. 25820 8f(1.24 2 biCHS mbruhamﬂhyrmm btstaine® frobbstgp df6. Prasfurtf preductdd at ed

the f || wd .. 268-270C. 1H NWR
I(goo K\/Hzoor isin U’G‘%g fq;%%beﬁer %(JV(CEGF gﬁldz g% Meegmg\@%(rgoé%_& 2.8 (m 5H):
3.3 (m 2H; 414-5N|(/|pa 2@dJ'|MH27{ﬁﬁS§®sd6)1 pp8hz).3 (i 38 8Hi) Qrﬂ(d431)1;48H5) 4ds5 1H,

8Hz); 11.05 ( 1 LCMS: . 491 ét %9 rg{\
condi ti on{aA H Eﬁ@)nﬁﬂét fig; 8Hz); 7577(m 4H); 7.9-8.1 (m; 4H) 8.5 ( 8Hz 10.6 (s;

2-am na; 11,6% hylq- {|2[, buor 91 46l §; yHyet hyl - 1Hi mi dazol - 4-yGsul fonyl | -

am no}p y*) a Lf ﬂ xo-( 4- dlﬂgzdro 1, 8- napht hyri di ne- 3- car boxam de 25
hydrochl okwé MH 514 t1973.8ml(020¢itl% - 4- (4 4,5,5-tetranethyl-1, 3, 2-d

i oxaborola n-2-yl)phenyll-1-nmethyll Himidazol e-4-sulfonamide This

product was prepared according to the ﬁrot ocol described in para raph 2.2
(met hod Aumalsll%argn(om-ﬂhm%dﬁ)ﬂwm d(Zmefmryahenyisultanyflamingsp 2.1 and

o of proafitpENgptdReor it PR B g . "o HHE

poi nt: 1230C.  7.1: N-[2-flucro-4-(4 4.5, SHgtrRiRiny40.3. B 1.1 (s;

ézg')( > mtiodhdizadeditoldingd D 71 (51 1H: 7 1 (s; 1H); 755 (m 2H),
: S,

2- am no- 1Thishybdubt &a Ipmpam&adcb&ﬂngrﬂtﬂhylprdtbmlmearani@ti-lmpﬁlrapwhfbﬁymethod

| ph th
?ﬂ Qoprpogg‘)c(]f}%sggrge%% iy @c&?dtf‘% Q@'ﬂﬁé{hé §P% FX@eg{e ; :édglﬁé\b(géﬂ%r aph
2.3 (et hegl1e Atma) off 3- nmr(hxﬁﬂehzgnémlfﬁﬁylmmtnr)jeom 454hg of pngriugh i aibainghadthér om
t he pr ée(f‘ll ng fs%e@ and d%f%ﬁégdﬁ(% 37 mmol ) of chl oronapht hyri di ne obt ai ned

from st is obtained in the formof a yellow
gl)gmger Y| el d: "|30faR LOVBAHRMHBMSBOR,).(8(ppmB 16 (8] TeH); B18dist Blon 74) (d; BH;

2- am no- 1-8511271)712577 (Jfémf Pk P QLW (Bflzr)r'e}%d' (S 104 ni dazol - 4- yl ) sul fonyl | am nol p
heny1) - N- net hyl - 4- oxo- 1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxani de

hydr ochl ori de _
g-0.40 mol ) i ¢= ; i
usi ng 902 pdth@ia- @(OZMJdidﬁ)O‘i Biria@ﬁthwftilﬂé)—saialﬂﬁ:fxanﬁhe1789 of pr oduct is

olated in tThé formof a white % tin oint: >300C.
11 NVR (zb’@iwduqymmare%%m&ng fodw F(*'P’focgweS? pad ?a'éﬂ 6&%@\ (mgthed, ).
3.7 (s; 3Hy;:irdm . M‘ﬂg%h‘% mrhofi2of(the ddriipdiing) ebtdingd (f&),m lHT@ pree@img( Step Jdrd;

8 Semihn bbb oo i S i 1
2-am no- 7&%&4&%@1 %erlfo‘PBWrﬁtéfﬁowabr 3ﬁé|b twwnh@myglﬂmlar 61260"'0 N- et hyl 4- oxo-.1

, 4-di hydro-1 ri di ne- 3-carboxa

N- f 2- f 1280r o- 4- (H QMHZaﬁW% 15(BP’2‘3 d‘i B Godtof k- %BW yPhéRIvtPAne- 1-
20 sul'f Onaal sle rH?uﬁz R QW"@H n@@% ?%E(Hﬁ][atfg n?g%%g«h ﬂﬂnt 953661 @fwﬁcm 4(s:

descri bed par agr ap
conpound dllb’c)aihém f1ﬂ‘b|41%'t2é.p1127 torgndHp. 31 m (2. 36 mml) of

but ane- 1- g hony- %Bé '/d§6 Tgrbggg&t,gg Bproduct is obtained in the formof an

orange-colored oi Il

30 Example 8: 2-amino-1-ethyl-7-{3-fluoro-4-{[(4-fluorophenyl)sulfonyllamino}
phenyl)-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide:
8.1: 4-fluoro-N-[2-fluoro-4-(4.4 5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenvlibenzenesulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
35 A) from 0.6g (2.53 mmol) of the compound obtained from step 2.1 and 0.739 g

(3.80 mmol) of 4-fluorobenzenesulfonyl chioride. 0.736 g of product is obtained in the

form of a white powder. Yield: 53%



251H NWR (400 MHz, DVMSO-d6): 5 (ppm: 0.8 (t; 3H 7Hz); 1.3 (s; 12H); 1.4
(m 2H); 1.7 (m 2H); 3.15 (m 2H); 7.4 (d; 1H 8Hz); 7.5 (s; 2H); 9.8 (s;
1H) . 20. 2:

2-am no- 7- { 44( but yl sul fonyl ) am nol - 3-f | gor opheny1} - 1- et hyl - N- et hyl - 4- oxo1,
4- di hydro 1, 8- napht hyri di ne- 3- car boxam de 30 This product was prepared
accor di ngHNMH‘(GODWZ)(EIMS(d@gpﬁ(M 1.1 (pat2r 4p+7.25 @n;(GHBt 68l (A) 2H)om 0. 636
g (1.34 &% he conmpound obtained fromthe preceding step and 0.326 g
(1.16 nm) fsid oronapht hyri di ne obtained fromstep 1.6. 0.200 g of
product is obta| ned in the formof a V\/mte powder . Yi eId' 36% Mel ti ng

poi nt: 165-167¢ ) .
1.2-1.4 (m 5HE2q 78200 (31 : jnoiphet
2H) ; 7§5m(ath14=Uxo-3HZ' thyri c&bEx rdldelH 8HZ) 9.9 (s; lH)

11. IH 4.5Hz); 11.7
Congl g ?onﬂﬂ? prodgjgt \Eo%prr&p@re%?accordmgl_?o the %ocol}ﬂa'gscrlbeg m( paragrapheﬁ Cm(method

2- am no- 7a{ ‘ﬂrof!{ 6%42@1 miraﬂmbh)) @ftﬂhéoéwd)cﬁlﬂidrm:}talﬁed e WQmméamg-step and
et hyl - N-nmeth Qx0- 1

hydr ochl of- ﬁgé 92(1 2:@ ”""NP& of pte,en;\ogagrhtpnndlgg gbt%%alf%mngteg 1Céfjl g b‘? 5(6 P product is

, 5- t et r anghiBivéd In e ford @P@hﬁﬂ@bé\ﬁd& Yﬂa)d@ae%y Meitﬂ:lg(p%mt 5>260 C.
ni t rophenyl ) net hanesul f onam d pared accarding to the

prot oct® descriHhbMR @OBM%F’N@Q 96)25 (F?Pérﬁ)hoé (ﬁ\)m‘? FE'H &- 5160 8H( 4-568); ) of
the conpo ‘éi—P'?HQj Regdy. HSW §Hfl? s} ﬁﬂ@H@ @@gdAQH( 8HOR 10m8!(%; A); 11.1 (q;

(3- nltrop enyl ) met hanesul f onyl chl or| of product is obtained in

the f or m o 45pak gé 7deweie)- Vi el d: 80% Mel ting point: 178C. 101H NVR (400
Nﬁ-(*:p@ﬂt]?@i&ﬁw 3 8,8 (s; 2H) 7.3-7.45 (m 3H); 7.65

(m "1H); 09@!@93( (tg 77 i gopreiion By° & 21.2:

1- (3-am nophenyl) - N-12 quoro 4 (4 4 5 5 tetrarrethyl 1, 3, 2- di oxabor ol an- 2-

Y1) phepyl S { ai ned
o Enors, ERBB B2 aiRET AR chi GrapefivlgurnTERlnoiCh hdfoptehthit o 0 C
mol ) of Nl-nnethy)-4e:hdoe‘r Mxﬂrbyﬂ&-a’aphttwrlddweal-catbmmld€ he r eactl on nmediumis
kept stirring Qr 1ﬁ h ) .

added. The rea&tior—rm : : 3

hour s at B@ﬁ‘zen@hulmnamidetl on was sI ow y pour ed over an aqueous NaHCOB
sol ution

POl Ler o, Thisdtodit ad fér‘?ngér%‘i??%ﬁ%?meﬁﬂgt b esAR Pﬁiﬂ%af’ 523 ‘ﬁ‘,eth"ds hed

with wageR)afnsmt (éry mnemmprofmasmnammmmamt &dmt steghr 2riessd 0542gg of
roduct tai n formo a , wWhi t. i - 718% . .
vy (43%%2“5]%%608 Soc2pfRshlioy lerie"Hpp 8 § Hpald’® spaines ipginp
2H); 6. Gdﬂndﬂé)wm&;ﬁ)v(dér \2H)1 4770 (m 1H); 7.4 (m 3H); 9.9 (s; 1H). 25

1) 1- ot iyt - it AOR 30 R2, GORERS A e et s TRATHS Foit SRR i e

Thi s prodyep; wes(PrEpared according to the protocol described in paragraph
2.3 (method A) fromO0.4149 (1.02 mmol) of the conpound obtained fromthe
preced?ﬁg step and 30 0.260 g (0.93 mml) of chl oronaphthyridi ne obtained

in step 1.6. 091;_60 gzOémlab gducli(3ichidbsrainyBslifoRyiidhend)B-fusrbpteeryp! 1-amyipewder .
Yi el d: 33% VH : 6,11 mn; condition A). 21.4:

2- ami no- 7 fl-A=0xent drdlifeen, T Seraphifyliding 3reatboxa@nide)r opheny1) - 1- et hyl - N- 35
net hyl - 4- %%— éroduudwq;rr@p&e@a&ﬁmhb% bl Mto%olccﬁsbﬂb’e’mh(iﬁré@fﬁbroz al (ﬁfe‘tl'dﬁl The
product obtained fromthe preceding reaction (a ]d rﬁ %
salified A) from0.408g (0 99 mmol) of the compound obtained fro the precedlng tep “and
30 0.253 g (0.90 mmol) of chioronaphthyridine obtained from step 1.6. 0.402 g of product is
obtained in the form of a yellow powder. Yield: 84%. Melting point: >260°C.
"H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.55
(q; 2H; 7Hz); 7,2 (t; 1H; 8Hz); 7.3-7.4 (m; 2H); 7.55-8.0 (m; 6H); 8.35 (d; 1H; 8Hz); 10.45
(s; 1H); 11.1 (g; 1H; 4.5Hz); 11.6 (brs; 1H).
35 LCMS: MH+: 530 (tr: 7.69 min; condition B).




according to the protocol used in paragraph 5.3 using 0.15 rid of a 2N HC
solution in 47 ether. 0.100 g of product is isolated in the formof a

bei ge powder: Yield: 58% Melting poi nt >260C. 1H
NVR (200 VHzZ, DMSO-d6): 8(ppm: 1.3 (t 83H; 7Hz); 2.8 (d; 3H, 4.5Hz); 4.4

4. 6 1H, 8Hz);
(7 9- 8 @a&m&wﬁhgnﬁ-eqﬁﬂ ﬁ%—@'?@&“'@?ﬁ”gﬁ%hwﬂg@@“d’ ']Z‘Tﬁf’&f 5Hz) ; 11? 7
(br s; 1h9he memw-4-6;&51,(41-dmy@m@28manphtmmné- marm)xanﬁnanpl e
222amno7 4-{[.( }h
met hyl - 4- oxo- 194k 5 -' o = Sielaseaans
2-chl oro-qﬂf@ﬁyqénﬂer@sﬁﬁéﬁmmt hyI 1, 3, 2 di oxaborol an- 2-yl )phenylt
benzenesul T onam de roduct, was e according to th ol
descri @edTnmpr@&wagwépweaa 89 ACeqrgiRp a0 é%opfﬁ P %%ﬂd i fgyagraph 2.2/ (method
4-(4,4,5, @ t8ht @R el 1Im@oB- 6 m@al&@ﬁ@b@ﬁu ?ob)l’:ﬂﬁéd Iftdne stard 201 &&E 94(53 Q1

nmol ) of chl or obenzenesul fonyl chlorid pr oduct ?h ined in

the 15 fdPR20PMal)ir&f wab%ﬁﬂ%ﬁulfow eqhéfﬂdge%52§/a Pf RFIpeh *ﬁtobtal'

1H NMVR (%mwpmﬂyﬁw@kr Yﬁ’el&m% 1 25 (s 12H) 7 2 (d; 2H; 8Hz) 7 4
(m 1H; 7.5 (m He)

5-am i no- 7- (4 Hletna éaq)w%w d;)sé(ppfrani,m arﬂZH) 28 (m; 5H); 7.7-7.8 (m;

i nol p y. met hyl - 4- 20 oxo-1, 4-d ihydro-1, 8-naohthyridi
ne- 3- r(;@r]b%q gtsw'ljﬁpl-s product was prepared according to the protocol

described in paragraph 2. 3. (et hod A) fromO.413 g (1.05 nmmol) of the

conmpound obt ai-yed. from.the 4 ; }-N-
chl or onapht hyr uc |s obt ai ned

|2 t he fomet tid-e gf-napy ines - idag poi n'? >260C. 251H NWMR
ngOZII\—/lD-iz W%ﬁ@éﬁ@g@?%f% Wt% thégﬁtgﬁhgsc?lbéd {rﬂaaég"zafﬁ 2@@@&\&1 55
3H); 719 Ak froH).528 948 .J4mmpky; ofgthe ) comy@und (abtaineq from thespregedingstap snﬁ)
11.7 (br 6%%"?#%%O?Whlgr%é;ggﬁtmldlﬁ]&&a H’fro?ﬂ) iat1'6)r@) 7.g 8Pplo¥asms € 23:

2-am no-7 enyGsul fonyl Tam no
phenyl ) - letthimgd 4ﬂ\th3ﬁ®mlybialpaig@eleP@VdeYi@idl18%nM§HDE)DDiFtHﬂ?@D§3 car boxami de

23.1: 2-chlorog Al . This
product was pr é'w&g{dig@c@?%%nhng&& ?ﬁipé?gﬂocoqto%gscr?bed(sz-sﬁe)g‘{r]gééa 2.1
(et hod AyHEY 2p-B49(ng 3¢-B47.2-3.0mm | §H)p8.54d btidrBHZA- théDsoaH); 1 ire{cant; 6. 76 g
(26. 64 f bi s i nacol at o) di borane. 3.14 g of product are obtained
in thezémgﬁ‘}%f 1337‘\;(11) used in the next step w thout further

purificat LOMS: MH: 514 (ir: 7.228hir2 ‘condition B).
2,3-dichloro-N-[2-chloro-4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-y1)
phenvl | benzenesul fonam de This product was prepared according to the
protocol gxampldad; 2rammosT{4{[(R,6-dichloriphedyl)sulfonyl]lamino}-3-fluorophenyl)-1-

ethyl-N-methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

25 11.1: 2.6-dichioro-N-(2-fluoro-4-iodophenyl)benzenesulfonamide

This product was prepared according to the protocol described in paragraph 2.4 (method
B) from 2.8 g (11.81 mmol) of 2-fluoro-4-iodoaniline and 2.99 g (11.81 mmol) of 2,6-
dichlorobenzenesulfonyl chioride. 4.43 g of product are obtained in the form of a yeliow
powder. Yield: 84%.

30 LCMS: MH+: 446 (tr: 7.55 min; condition A).

11.2: 2-amino-7-(4-{](2 6-dichlorophenyl)sulfonyllamino}-3-flucrophenyh)-1-ethyl-

N-methyvi-4-oxo-1,4-dihydro-1.8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.5 (method

35 B)from 2.0 g (4.48 mmol) of the compound obtained from the preceding step and 2.0 g
(6.89 mmol) of the boronic acid obtained from step 1.7. 0.700 g of product is obtained in
the form of a white powder. Yield: 28%. Melting point: 321°C.



A) from1l.5 g (5.92 nmmol) of the conpound obtained fromthe preceding step
and 2.18 g 5 (8.87 mmol ) of 2, 3-dichl orobenzenesul fonyl chloride. 1.57 g of
product are obtained in the formof a beige powder. Yield: 57% Ml ting

poi nt: 156C. 23.3: (3-chloro 39

4-{1(2, 3di chl orophenyl ) sul fonyl | am nt henvl Thoronic acid 0.3 g (6.09 nmol)

of the product‘pRim ed MHprDNqQ@-dgr %qs;slhrg §((t%H Imﬂlzag@dj \mﬂmsmzi,&%sﬂ 10

of anhydrous di chl oronet hane an to -78C. 2

0.
of a 1M bk 8h: HrERISSHE A& §EFY |4én7 Fhmdﬁﬁhﬁ&%@éf’héﬁé 8a15@ éHHéHZHﬂB@\M se

and the rfsath)oqu I1thl5ﬂth9t7 @Fs-1#PC for 3 hours and then for 15 hours
at 20C. anol are added and the reaction nediumis then

evapor at eHCMS: ity 864 (irTHe33 wisy gerdlitiod Alaken up in 20 nl of di chl or omet hane
and extgacted with a 0.5N sodi um hydroxide solution and then 15 the aqueous
phase is acidified to pH=1 by addition of INHCI. The precipitate forned is
filtered, Examplei122-aming-T42-chlonetell(2adichiareghenylsuliopglaminedr vacuum over

o ?ﬁhsnggp%ﬁﬁﬁ%@aﬁwapm ?%ddlhgdltcr'? afrg;mt %%@@%@ da)Y' el d:

8(ppn) 7.4 (di21Hs 3 2 7.95(5; 1H);
2 3 4( d; 1|flht58p|?%au<:t wa% p{‘edpartgt:'_| acc%ﬁﬁr)lg fo t‘hg pﬁ'gtocgi 'dlascr{]b%d% Eara%;@ph 22%) {(method

2- am nad97A) 3froil Grlbg 4¢1NB4Bdmobl| of ofhieinrd-3-sdoboitivg | and B hpemBl) mma) ofl - Nne

thvl-4-o0 4dh ro-1, 8- ht hvr ne. 3-car e, Thi
pr\épar edxgl,si%??ﬁolr% )8{90{%{‘3 p1 p%c ?’p"ag‘é r?% %g'ﬁﬁe%gg'mé‘%r Borrﬁ éfs %’Rﬂ%%ﬁ)
from 1. 02 Ygel¢: 5088 nmol ) of the conpound obt ai ned fromthe precedi ng step

and 25 0.565 gq( 4 ), _ pht hy ep 1.6.
0.698 g of prodﬂi\{“’%{g{ é?ré%égng@@%fgr %o%fzggnﬁ’gﬁf EF’?M%@@ . Yield:
54% I\/talt|3||ag FGJI(EHH)?:TLB% 14 gidR (400 MHZ, DMVSO-d6): 6(pprr) 1.3 (t 3H;
7THz); 2.8 (d 3H, 4.5Hz); 4.55(q; 2H, 7Hz); 7.45(d; 1H, 8Hz); 7.55(t; 1H,
8Hz): 7°9 (d; 1H 8Hz); 7.95(m 2H); 8.0 (s; 1H); 8.15 (d; 1H, 8Hz); 8.25
(s; 1H); 8.5 (dp.olbl3 —cﬁﬁildroﬂ-@%@tﬂor(o%-m'éﬂtbtrﬁﬁleﬂ'ﬂrl 1.813-diéxdddedlad-2- 7 30 (br
s; 1H . LC\VE: [+ 582 fr: 8.58 mn; condition A). Exanple 24:

2- am no- 7¥@Eb vl enyl )sul fonyl i am no} - 2-fl uorophenyl) - 1-

ethyl - N- Wﬂtﬂwbméu&m%slprépéie@ﬁaéc@dlﬂ; & ﬂ%lqhbi@)tbll drbsa@bé& ifi pakytash 2le (dledbdl:
3-fluoro-4-(4,4,5,5-tetranet hy -dloxégorolan anlllae Thi s

product wed §59rap%b@d(2a%mnmmaf tﬂé? CREPEHEH SPBINesbSem My Presepan o3FR ANz 1
(et hOQoA)o ffssrsogn @. R rﬁm6|’e} 60f3 2mbalo@beﬂzdwe@mbrfyr fohlsanganiddane dingrodud4isg

(28.9 1) s(p |nacol at 0) di bor ane. 45 g of product are obtained

in the forQW%‘Feda‘”Bfﬂ%fﬁﬁmdi R light Reigg Rowdes Yiel: tsﬁé’ next step without further

purification. 1y NMR (40CPRAHZ: DMSO-do): 8(ppm): 1.2 (<; 12H) TO&d 1H; 8Hz) 7.1 (5 1H)
t ranet di oxabor ol an- -y)

2,3-dichloro-N1.3-fluoro-4 (Bﬂz

5 phenyl | He%ﬁbﬁébﬁl-lzbﬁaﬁwﬁtdlé-l b Y Gkdby Sblé)sSﬁPéBa%cﬁ"b?chr%ﬁﬁg Fo the
protocol described in paragraph 2.2 (nmethod A) from2.5 g (15.4 mol ) of
the conpound obtained fromthe precedl ng step and 3.88 g (15.8 mml) of
2, 3- di 9l or oberiZedie 2aminayl-(2ealiiatpiddi2. 3digh i Ml‘ pitenEl)-A=eihyl

QQNM"Z CDCI 3): 8(ppm): 1.2

; Z (s; 1H); 7.25 (t; 1H
. 7.5 Ims pmﬂuctm) prevargs ap@prdmgi to mWotopomancHn pAFggraph 2.3 (methpds:
2oy ohl4 45 OO conp crenes o g g s n
ro- 1, 8- naghbtyg (84 nend) gmrw;manhﬂyrldme obtalned from step 1.6. 0.630 g of product is

30 obtained in the form of a beige powder. Yield: 53%. Melting point: 239°C.
"H NMR (200 MHZ, DMSO-dg): 3(ppm): 1.2 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.5 (q; 2H;
7Hz); 7.1-7.3 (m; 2H); 7.5-7.8 (m; 4H); 8.0 (s; 1H); 8.1 (d; 1H; 2Hz); 8.5 (d; 1H; 8Hz),
11.05 (q; 1H; 4.5Hz); 11.3 (s; 1H) 11.7 (br s; 1H).
LCMS: MH+: 580 (tr: 7.74 min; condition A).

35
Example 13: 2-amino-7-(4-{[(4-chlorophenyl)sulfonyl]amino}-3-fluorophenyl)-1-



15 This product was prepared according to the protocol described in
paragraph 2.3 (nmethod A) from2.6 g (5.82 mvol) of the conpound obtained in
the preceding step and 1.36 g (4.84 m’rolgi of chl oronapht hyri di ne obt ai ned
fromstep 1.6. 1.89 g of product are ob#@ined in the formof a light yellow

powder. i 6 ti iy oi_nt 4 1H N 2 VHz. DMSO-c15):

8(ppm) : 1° VF N- %‘16;3’"‘5/1%!2‘ g“'@‘ 13‘13‘ &‘%WS“ g?é"’% xamide, L 7Hy) 0 7,05 (d;
1H, 12Hz); 7.114 ¢, 4- &rhbrom f!uc?roﬁl-((zldct 5 SHetrathiethyl- 773 85didxéboddidin-Z443) ; 7. 8-8. 2
(m 4H); 8,15 (d;. IH 7Fz). 8.45 (d; 1H 7Hz); 11.0 (q, 1H 4. 5Hz); 11.4(s;
1H); 11.7 lgerizepesulfpgargide \iy 564 (tr: 8.18 min; condition A). 25

Exanpl e 2%pis product was prepared according to the protocol described in paragraph 2. 2 (method
2-am no-7-(4-{[(2.3-di chl or gphen g)

200 o i et 5 5. Ca L e R LIRS A RDES SToTE. Se L oSl OMEe 1.

2- et hyl - & {Fphdb) & 4-2hibrAIRhPshEsHichyR chlbAdRmEM @ibf Dryducaid bbiamed Thitse
product was prepared accordlng to the protocol described in paragraph 2.1

(et hod  Aforing s PinkopQyvdes oY igldifidio) Mgting PRINE S L-net hyl ani line and 7.5 g
(29.5 ok g%obm(zmmg@'c% §: SRR e8es; Oz#ﬁ%:ﬁsp%qﬁp@gtma I@Rtmr ned

whi ch is use the néxt ste thout further purification. (400
MHz: CDCl 8Wz); 3(7p£ph?H 8Hz}; 1§(d1221-|)8sz W 1HH) ;. 3.9 (s; 2H); 6.7 (d; 1H:
7Hz) {955 (m 2H). 3525.2:

2, 3-di chl oro- N-12- net hyl - 4- (4 4,5, 5- tetrarrethyl 1 3, 2-di oxaborol an- 2 v1)
phenyllbenzene.2 an 2reneo-7YAi{K4-chiorpabenvissifendlamine 3 ethvirhl-

pr ot 0col _gestr b 1 D RgaAY ARG AREL oS0 rom 1.35 g (5.79 mol)
of .t he COnpuunu optarTed fromthe preceding step and 2.13 g (8.67 nmol ) of
2, 3- di chl Jhisipeodush s lpfepayed atrordingite. the protgcelfdeperingddn pareerasbtd (reethpd t he

fCC[))E;lm3§) f g g‘ﬂ%%? O%ﬁg 4%%&%\(9) 818%5? ?omp%L,_rbd o%talge fronll_Be pse]c?dr?rg%téﬁl%adw

7Hz) :  7515.380:g (I35 mkiw)): of ZhEorEghthyking elained. fasn step 1.6)0.407 §Of prpdugiHs

THz); 7.9 °
2--am no- 7- %%1r{egjl-gtr§l_%l cﬁ ory%lpwe% %quFlcc)lngr(aMelryg pgmr[n;t 6;gl%henyl) 1-ethyl N
- met hyl - 4 ENMR (2600MBYd DMSO-85) na(tpbtrhy‘r Bdf; r3ek; IHepr2® iy rdiHl &.5H, 465 69;tbduct

hod
A)Sfr:)reng1 r t ro 1 pre édlngo
%t Fom 0776 58 06 B4 1 7 Tp bR 838 SSCRE Bk BR O TRD Bk
step and @HIYG0Kps((; B2); il (y; tﬁl_zt:ﬂHz))r ondght HyiH)di ne obt ai ned 1_‘rom0 step 1.6.
0,22t 958 RISk b 82194 TR LAhE AL S0\ Brise e ey L o
(t; 3H, 7Hz); 2.25 (s; 3H); 2.8 (d; 3H, 15 4.5Hz); 4.55 (q; 2H 7Hz); 7.1

(d; 1H 8 .5 (t, 1H )peenlx L8, 1 (M - 8. d: ' 02 (s;
1H): 11 05 Expimple 14, apinod eI iEkiotogenyHghitomifaribpl S Fluerorem it

condi t i on efyl-NeiARY124-8%5-1,4-dihydro-1,8-naphthyridine-3-carboxamide

2-am no- 7- (2 chl oro 4- [(2 5- dICh| orophen I suI

-1-ethyl - N-rret 441. 3. AGiBOro N 12 ik deianethyis; Qlag;
26.1: 255 |b&rzgng§J|f0§a,ﬁ{ael or o- 4- (4 , 4, 5 5 tetrarret hyl 1 3 2-d

i oxabor ol an- - enzenesul fonam ide This product was E'Gﬁfar ed
accor di ng s @neéupmﬁwawara%ewﬁ@a to thepppiagPLgascrbesd inReramarng-21M§Hs. 500

g (1.97 mml froff Otéma (§@BRAMBY &bt '&Gﬁi!pf)ﬁﬁfno‘btteﬁrﬁhdlzro% ansh @. 14%41d90%58 @l. 97

mmol ) of -di chl orobenzenesulfonyl chloride. 0. g of product
obt ai ned .(a 3ﬁrr@mf>% phe drdifluoreheygenasutieny! chipddsy.0. %377% of product'is obtained in thelH

NVR (400 Nz of3Xehidd | \ﬁéérp??eid é3%5wk&m e 11&@ 7.15 (m 2H) 7 50 (d; 1H,
8Hz); 7.65 (o, 1N 8k Sk ) 1 (s 1M 11
30 'HNMR (400 MHZ, DS ds) 8(ppm) 1.2 (s 12H 7.2 (m; 2H), 73 (d n BHz): 7.5-

7.85 (m; 2H); 7.7 (& 1H; 8Hz); 10.4 (s; TH).

14.2: 2-amino-7-(4-{[(3.4-difluorophenyl)sulfonyllamine}-3-flugrophenyl}-1-ethyi-N-

meithvi-4-oxo-1.4-dihydro-1,8-naphthyriding-3-carboxamide

35 This product was prepared according to the protocol described-in paragraph 2.3 (method
A) from 0.400 g (0.97 mmol) of the compound obtained from the preceding step and
0.259 g (0.92 mmol) of chloronaphthyridine obtained from step 1.6. 0.228 g of product is



3026. 2:

2-am no-7-(2-chl oro-441(2, 5-di chl orophenyl ) sul fonyl | am nol phenyl) - 1- et hyl -
N- net hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-carboxam de Thi s product
was prepared according to the protocol described in paragraph 2.3 (nethod

A) from0.703 g (1.52 mml) of the conpound obtained fromthe preceding
step and gbtaws (Nﬂ@ forgn arivhita powdiarol 61 ABteneita weinsi280ed from step 1. 6.

2% MBI {1 ARGl g PSS BNEEeY, L3R T RESHE B 2R, (.

3H, 7Hz); 728 1(HjSI'BH7 %7 SHm), 2HY. B8Ed (nZWH 7&2)(¢l; TH; BHz) 31(1(617{8 AH):;110%5a7. 8
(m 4H); 0 1H); 8.5 (d; 1H 8Hz); 51 11.0 (q; 1H

4. 5Hz) ; i 4‘(5?"2’ ITDD?(b%lL}-i)(br s: 1H). LCMS: M-1+: 580 (tr: 5.15 nin:
condi t i BnLBMS: Mie+: HB6E (tow. Sy mirglobeditiont A).ust r at es conpounds of fornula (1)
according to the 5 invention for which RlL and R2 represent a nethyl
(abbreviated M), n' represents 1, R3 represents a hydrogen atom and Ar
represent Expinpily | |t if:se colqamineld -ethy-T-(8-flacrobe{ {6 mormimlinesyippyridinid| a

Corbouns WSS Rarvop PP enE o1 BB 7"

rel evant eargyxanfidé ﬁya,ia,chm.d‘eorm of a hydrochloride salt. The synmbol "D'

means that the data are not avail abl e. 52 Table 1 00 IIII-“OO \K\\ S | Et
R4- (CH??nz No. 1pA: N 4 4 5 5-teframethyl-1.3.2-dioxaborotan-2- [}-6-

{morpholin-4-ylpyridine-3-sulfonamide

_.This product was prepared according to the protocol describéd in paragraph 5.1 from
05 g .(2.11 mmol) ‘of the 'cofnpouﬁd obtained in step 2.1 and 0.743 g (2.74 mmol) of 8- -
(morpholin—4-y[)pyrid'ine—3-suIfonyl chloride. 0.614 g of product is obtained in the form of
156 a white powder. Yield: 70%. Melting point: 206°C
"H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.2 (s; 12H); 3.45 (s; 4H); 3.55 (s; 4H); 6.8 (m;
1H); 7.2 (m;1H); 7.3 (m; 2H); 7.65 (m; 1H); 8.25 (m; 1H}); 10.1 (s; 1H).

15.2: 2-amino-1-ethyl-7-[3-fluoro-4-({I6-(morpholin-4-yl)pyridin-3-yllsulfonyl}

20 amino)phenvll-N-methyi-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.599 g (1.28 mmol) of the compound obfained from the preceding step and
0.330 g (1.18 mmol) of chloronaphthyridine obtained from step 1.6. 0.360 g of product is
obtained in the form of a yellow powder. Yield: 53%. Melting point: 260°C.
25 'H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.25 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 3.5-

3.75 (m; 8H); 4.55 (q; 2H; 7Hz); 6.90 (d; 1H; 8Hz); 7.5 (t; 1H; 8Hz); 7.6 (brs; 1H); 7.8 (dd;
1H; 8Hz and 2Hz); 7.8-8.1 (m; 3H); 8.4 (d; 1H; 2Hz); 8.5 (d; 1H; 8Hz); 10.3 (s; 1H); 11.05
(q; 1H; 4.5Hz); 11.7 (br s; TH).

30 15.3: 2-amino-1-ethyl-7-[3-fluoro-4-({[6-(morpholin-4-y}pyridin-3-vi]-
sulfonvilamino)phenyi]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

hydrochloride _
The product obtained from the preceding reaction (0.2 g-0.34 mmol) is salified according

to the protocol used in paragraph 5.3 using 0.17 ml of a 2N HCI solution in ether. 0.203 g
35 of product is isolated in the form of a yellow powder. Yield: 95%; Melting point: >260°C.
"H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.25 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 3.5-
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3.8 {m; 8H); 4.55 (q; 2H; 7Hz); 6.90 (d; 1H; 8Hz); 7.5 (t; 1H; 8Hz); 7.8 {dd; 1H; 8Hz and
2Hz); 7.85-8.1 (m; 4H); 8.4 (d; 1H; 2Hz); 8.5 (d; 1H; 8Hz); 10.3 (s; 1H); 11.1 (q; 1H;
4.5Hz); 1.7 (br s; 1H).
LCMS: MH+: 582 (tr: 7.07 min; condition B).

Example 16: 2-amino-1-ethyl-7-(3-fluoro-4-{[(pyridin-2-ylmethyl)sulfonyl}lamino}-

phenyl)-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
hydrochloride

16.1: N-[Z-ﬂuoro—4—( 4.4 5 5-tetramethyl-1.3.2-dioxaborolan-2-yi)phenvl]-1-{pyridin-
2-yDmethanesulfonamide

This product was prepared according to the protocol described in paragraph 5.1 from
0.28 g (1.18 mmol) of the compou_n_d obtarin”e_d_'from step 2.1 and 0.493 g (1.30 mmol) of
pyridin-2-yimethanesulfonyl chioride tﬁfludromethanesuifohate. 0.441 g 6f product is
obtained in the form of a white powder. Yield: 95%. Melting point: 152°C.

'H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.3 (s; 12H); 4.7 (s; 2H); 7.35-7.45 (m;
4H); 7.5 (d; 1H; 8Hz); 7.8 (t; 1H; 8Hz); 8.55 (d; 1H; 2Hz); ©.85 (s;1H).

16.2: 2-amino-1-ethvi-7-(3-fluoro-4-{[{pyridin-2-yimethvyiisulfonyllamino}

phenvy!}-N-methvl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.400 g (1.02 mmol) of the compound obtained from the preceding step and
0.260 g (0.93 mmotl) of chloronaphthyridine obtained from step 1.6. 0.204 g of product is
obtained in the form of a yellow powder. Yield: 43%.

"H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.6
(q; 2H; 7THz), 4.7 (s; 2H); 7.35 (m; 1H); 7.5 (d; 1H; 8Hz); 7.6 {t; 1H; 8Hz); 7.8 (t; 1H; 8Hz);
7.95-8.1 (m; 4H); 8.55 (m; 2H); 9.95 (s; 1H); 11.1 {q; 1H; 4.5Hz); 11.7 (br s; 1H).

16.3: 2-amino-1-ethvl-7-(3-fluoro-4-{[(pvridin-2-vimethyl)sulfonyljamino}phenyl)}-N-

methyl-4-oxo-~1,4-dihvdro-1.8-naphthyridine-3-carboxamide hydrochloride

The product obtained from the preceding reaction (0.204 g-0.4 mmot) is salified
according to the protocol used in paragraph 5.3 using 0.2 mi of a 2N HCI solution in
ether. 0.202 g of product is isolated in the form of a yellow powder. Yield: 92%; Melting
point: 260°C.

'H NMR (200 MHZ, DMSO-dg): & (ppm): 1.3 (; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.6
(m; 2H); 4.75 (s; 2H); 7.4 (m; 1H); 7.55 (; 1H; 8Hz); 7.85 (t; 1H; 8Hz); 7.8-8.1 (m; 5H);
8.55 (m; 2H); 10.0 (s; 1H); 11.1 (q; 1H; 4.5Hz); 11.7 (br s; 1H).

- LCMS: MH+: 511 (tr: 6.33 min; condition A).
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Example _17:  2-amino-7-{4-[(ethenylsulfonyl)amino}-3-fluorophenyl}-1-ethyl-N-
methyl-4-o0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide
17.1: N-[2-fluoro-4-(4.4.5,5-tetramethyl-1.3.2-dioxaborolan-2-yl)phenyl|
5 ethenesulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
A) from 0.5g (2.11 mmol) of the compound obtained from step 2.1 and 0.425g
(2.53 mmol) of 2-chloroethanesulfonyl chloride. 0.390 g of product is obtained in the form
of a pinkish oil. Yield: 56%.

10 'H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.4 (s; 12H); 6.2 (m; 2H); 7.0 (m; 1H);
7.5-7.7 {(m; 3H); 10.2 (s; 1H).

17.2:  2-amino-7-{4-[({etheriylsulfonyl)aminol-3-fluorophenyl}-1-ethyl-N-methyi-4-

oxo-1.4-dihydro-1.8-naphthyridine-3-carboxamide

15 This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.390 g (1.2 mmol) of the compound obtained in the preceding step and 0.280 g
(1.0 mmol) of chloronaphthyridine obtained from step 1.6. 0.095 g of product is obtained
in the form of a white powder. Yield: 21%. Melting point: >260°C.

*H NMR (200 MHZ, DMSO-ds): 8(ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.6

20 (q; 2H; 7Hz); 6.05 (d; 1H; 12Hz); 6.1 (d; 1H; 16Hz); 6.85 (dd; 1H; 12 and 16Hz); 7.5 (t;
1H; 8Hz); 7.8-8.2 (m; 5H); 8.5 (d; 1H; 8Hz);10.1 (s; 1H); 11.0 (q; 1H; 4.5Hz); 11.7 (br s;
1H).

LCMS: MH+: 446 (ir: 6.75 min; condition A).

25 Example 18:  2-amino-7-[4-({[2-(dimethylamino)ethyiisulfonyl}amino)-3-fluoro-
phenyl}-1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
hydrochloride

18.1:  2-{dimethylamino)-N-[2-fluoro-4-(4.4,5 5-tetramethyl-1.3,2-dioxaborolan-2-
yhphenyllethanesuifonamide

30 To a solution of 0.23 g (0.7 mmol) of the product obtained from step 17.1 in 7 ml of
toluene, 0.35 m! of 2N dimethylamine solution in THF is added dropwise and the stirring
is maintained for 3 hours at 20°C. The reaction medium is evaporated o dryness and the
residue is taken up in 20 ml of ethyl acetate, washed with 20 ml of water and then dried
over Na,S0, and concentrated fo dryness. 0.261 g of product is isolated in the form of a

35 white wax. Yield: 100%.

'H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.3 (s; 12H); 2.25 {s; 6H); 2.8 (m; 2H);
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3.35 (m; 2H); 7.4 (d; 1H; 8Hz); 7.5 (m; 2H).
LCMS: MH+: 373 {ir: 5.29 min; condition A)

18.2: 2-amino-7-[4-({{2-{(dimethyiamino)sthylisulfonyllamino}-3-flucrophenyl]-1-
5 ethyi-N-methyi-4-oxo-1.4-dihvdro-1.8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.261 g (0.70 mmol) of the compound obtained in the preceding step and
0.179 g (0.64 mmol) of chloronaphthyridine obtained from step 1.6. 0.200 g of product is
obtained in the form of a yeliow powder. Yield: 64%.

10 LCMS: MH+: 491 (tr: 5.22 min; condition A).

18.3: 2-amino-7-[4-({[2-(dimethylamino)ethvlisulfonyltamino)-3-fluorophenyll-1-

a ethv!—N-metth-4-oxo-1,4—dihvdro-1,8-naphthvridine—3-_carboxamide hydrochioride

The product obtained from the preceding reaction (0.200 g-0.41 mmol) is salified
15 according fo the protocol used in paragraph 5.3 using 0.2 mi of a 2N HC! solution in
ether. 0.055 g of product is isolated in the form of a yellow powder. Yield: 25%; Melting
‘point; 268-270°C.
"H NMR (200 MHZ, DMSO-ds): 8(ppm): 1.3 {t; 3H; 7Hz); 2.25 (s; 6H); 2.8 (m; 5H);
3.3 (m; 2H); 4.6 (m; 2H); 7.55 (t; 1H; 8Hz); 7.8-8.1 (m; 4H); 8.5 (d; 1H; 8Hz); 11.05 (m;
20 1H); 11.7 (brs; 1H).
LCMS: MH+: 491 (ir: 4.99 min; condition A).

Example 19: 2-amino-1-ethyl-7-(3-fluoro-4-{[(1-methyl-1H-imidazoil-4-yl)sulfonyl}-
amino}phenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
25 hydrochloride
19.1: N-[2-fluoro-4-(4.4.5 5-tetramethyl-1,3,2-dioxaboroian-2-yl)phenyll-1-methyl-
1H-imidazole-4-sulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
A) from 0.5 g (2.11 mmot) of the compound obtained in step 2.1 and 0.481 g (2.53 mmol}
30 of 1-methyl-1H-imidazole-4-sulfonyl chloride. 0.574 g of product is obtained in the form of
a white powder. Yield: 71%. Melting point: 230°C.
"H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.1 (s; 12H); 3.4 (s; 3H); 7.05 (s; 1H); 7.1
(s; 1H); 7.1 (s; 1H); 7.55 (m; 2H); 9.9 (s; 1H).

35 19.2: 2-amino-1-ethyi-7-(3-filuoro-4-{[{1-methyl-1H-imidazol-4-yDsulfonvl]
aminolphenyl}-N-methyi-4-oxo-1,4-dihvdro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
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A) from 0.574 g (1.50 mmol) of the compound obtained from the preceding step and
0.384 g (1.37 mmol) of chloronaphthyridine obtained from step 1.6. 0.202 g of product is
obtained in the form of a yellow powder. Yield: 30%.

LCMS: MH+: 500 (tr: 6.01 min; condition A).

19.3: 2-amino-1-ethvl-7-(3-fluoro-4-{[{ 1-methyl- 1H-imidazol-4-ylisulfonyllamino}-

pheny)-N-methyi-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride

The product obtained from the preceding reaction (0.200 g-0.40 mmol) is salified
according to the protocol used in paragraph 5.3 using 0.2 ml of a 2N HCI solution in
ether. 0.178 g of product is isolated in the form of a white powder. Yieid: 82%; Meiting
point: >300°C.

"H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.35 {t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 3.7

- (s; 3H); 4.6 (m; 2H); 7.65 (t; 1H; 8Hz); 7.8 (s; TH); 7.85 (s; 1H);77.9-8.1 (m; 4H); 8.5 (d;

1H; 8Hz); 10.25 (s; 1H); 11.1 (g; 1H; 4.5Hz); 11.7 (br s; 1H).
LCMS: MH+: 500 (tr: 6.06 min; condition A).

Example 20: 2-amino-7-{4-[(butylsulfonyljamino]}-3-fluorophenyi}-1-ethyl-N-methyl-
4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

20.1: N-[2-fluoro-4-(4, 4 5,5-tetramethyi-1.3.2-dioxaborolan-2-yliphenyllbutane-1-
sulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
A) from 0.400 g (1.69 mmol) of the compound obtained from step 2.1 and 0.31 m!
(2.36 mmol) of butane-1-sulfonyi chloride. 0.652 g of product is obtained in the form of an
orange-colored oil. Yield: 100%.

'H NMR (400 MHZ, DMSO-dg): & (ppm): 0.8 (t; 3H; 7Hz); 1.3 (s; 12H); 1.4 (m;
2H); 1.7 {m; 2H); 3.15 (m; 2H); 7.4 (d; 1H; 8Hz}; 7.5 (s; 2H); 9.8 (s; 1H).

20.2: 2-amino-7-{4-[(butylsulfonyliaminol-3-fluorophenyl}-1-ethyl-N-methyl-4-oxo-
1,4-dihydro-1.8-naphthyridine-3-carboxamide '

This product was prepared according to the proiocol described in paragraph 2.3 {method
A) from 0.636 g (1.34 mmol) of the compound obtained from the preceding step and
0.326 g (1.16 mmol).of chioronaphthyridine obtained from step 1.6. 0.200 g of product is
obtained in the form of a white powder. Yield: 36%. Melting point: 165-167°C.

"H NMR (200 MHZ, DMSO-ds): 8(ppm): 0.9 (t; 3H; 7Hz); 1.2-1.4 (m; 5H); 1.75 {m;
2H); 2.8 (d; 3H; 4.5Hz); 3.2 (m; 2H); 4.6 (m; 2H); 7.65 (t, 1H; 8Hz); 7.8-8.2 (m; 4H); 8.5
(d; 1H; 8Hz); 9.9 (s; 1H); 11.0 (qg; 1H; 4.5Hz); 11.7 (br s; 1H).
LCMS: MH+: 476 (tr: 7.43 min ; condition A).
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Example 21:  2-amino-7-(4-{[{3-aminobenzyl)sulfonyljamino}-3-fluorophenyl)-1-
ethyl-N-methyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride

21.1: N-[2-fluoro-4-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenvi]-1-(3-
nitrophenylimethanesulfonamide

This product was prepared according to the protoco! described in paragraph 2.2 {method
A) from 0.400 g (1.69 mmol) of the compound obtained from step 2.1 and 0.502 g
(2.02 mmol) of (3-nitrophenyl)methanesulfonyl chioride. 0.584 g of product is obtained in
the form of a beige powder. Yield: 80%. Melting point: 178°C.

"H NMR (400 MHZ, DMSO-dg): 8(ppm}: 1.3 (s; 12H); 4.8 (s; 2H); 7.3-7.45 (m; 3H);
7.65 (m; 1H); 7.8 (m; 1H); 8.2 (m; 2H); 10.0 (s; 1H).

7 21.2:  1-(3-aminophenyl}-N-[2-fluoro-4-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-
viiphenyllmethanesulfonamide

0.58 g (1.33 mmol) of the product obtained in the preceding step is dissolved |n 6 ml of
ethyl acetate and 1.38 g (6.65 mmol) of tin(il) chloride dihydrate is added at 20°C. The
reaction medium is kept stirring for 15 hours and 0.276 g of tin(ll) chioride dihydrate is
added. The reaction medium is heated at 80°C for 3 hours and left for 15 hours at 20°C.
This solution was slowly poured over an aqueous NaHCO; solution (4.18 g in 34 ml of
water) and the insoluble matter is filtered. The filtrate is extracted with 3x100 ml of ethyl
acetate, washed with water and then dried over Na,SO, and evaporated to dryness.
0.42 g of product is obtained in the form of a white wax. Yield: 78%.
"H NMR (400 MHZ, DMSO-ds): 8 (ppm): 1.3 (s; 12H); 4.35 (s; 2H); 5.15 (s; 2H);

6.5 (m; 1H); 6.6 (m; 2H); 7.0 (m; 1H); 7.4 (m; 3H); 9.9 (s; 1H).

21.3: 2-amino-7-(4-{[(3-aminobenzyl)sulfonyllamino}-3-fluorophenyl)-1-ethyl-N-
methvl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.414 g (1.02 mmol) of the compound obtained from the preceding step and
0.260 g (0.93 mmol) of chioronaphthyridine obtained in step 1.6. 0.160 g of product is
obtained in the form of a yellow powder. Yield: 33%.

LCMS: MH+: 525 (tr: 6.11 min; condition A).

21.4: 2-amino-7-{4-{[{3-aminobenzyl)sulfonyllamino}-3-fluorophenyl)-1-ethyl-N-

' methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride

The product obtained from the preceding reaction (0.160 g -0.31 mmol) is salified

according to the protocol used in paragraph 5.3 using 0.15 mi of a 2N HCI solution in
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ether. 0.100 g of product is isolated in the form of a beige powder: Yieid: 58%; Melting
point; >260°C.

"H NMR (200 MHZ, DMSO-ds): 8(ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.4 (s;
2H); 4.6 (m; 2H); 6.6-6.8 (m; 3H); 7.05 (t; 1H; 8Hz); 7.5 (t; 1H; 8Hz); 7.9-8.1 (m; 4H); 8.5
(d; 1H; 8Hz); 9.9 (s; 1H); 11.1(q; 1H; 4.5Hz); 11.7 (br s; 1H).
LCMS: MH+: 525 (tr: 6.02 min; condition A).

Example _ 22: 2-amino-7-(4-{[(2-chlorophenyl)sulfonyllamino}phenyl})-1-ethyl-N-
methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

22.1: 2-chloro-N-f4-(4.4,5 5-tetramethyl-1.3,2-dioxaborolan-2-yl)phenyll
benzenesulfonamide

This product was prepared according to the protocol described in paragraph 1.8-A from

0 cc

0.660 g (3.01 mmot) of 4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)aniline and 0.635g -

(3.01 mmol) of 2-chiorobenzenesulfony! chioride. 1.13 g of product is obtained in the
form of a dark red powder. Yield: 96%. Melting point: 198°C. |

"H NMR (400 MHZ, DMSO-dg): & (ppm); 1.25 (s; 12H); 7.2 (d; 2H; 8Hz); 7.4 (m;
1H); 7.5 (m; 2H); 7.6 (d; 1H; 8Hz); 8.1 (d; 1H; 8Hz).

22.2-  2-amino-7-{4-{[{2-chlorophenyl)sulfonyllaminolphenyi}-1-ethyl-N-methyl-4-
oxo-1.4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.413 g (1.05 mmol} of the compound obtained from the preceding step and
0.280 g (1.0 mmol) of chloronaphthyridine obtained from step 1.6. 0.180 g of product is
obtained in the form of a white powder. Yield: 35%. Melting point: >260°C.

*H NMR (200 MHZ, DMSO-dg): 8 (ppm): 1.85 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.55
(m; 2H); 7.2 (d; 2H; 8Hz); 7.4-7.7 {m; 3H); 7.8 (d; 1H; 8Hz); 7.8-8.2 (m; 3H); 7.9 (s; 1H);
8.45 (d; 1H; 8Hz); 10.9 (s; 1H); 11.05 (q; 1H; 4.5Hz), 11.7 (br s; 1H).
LCMS: MH+: 512 (tr: 6.12 min; condition B).

Example 23: 2-amino-7-(3-chloro-4-{[(2,3-dichlorophenyl)sulfonyl]lamino}
phenyl)-1-ethyi-N-methyi-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

23.1: 2-chloro-4-(4,4,5,5-tetramethyl-1,3.2-dioxaborolan-2-yhaniline
This product was prepared according to the protocol described in paragraph 2.1 (method
A) from 5.0g (24.22 mmol) of 4-bromo-2-chloroaniline and 6.76 g (26.64 mmol) of
bis(pinacolato)diborane. 3.14 g of product are obtained in the form of a brown oil used in

the next step without further purification.
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23.2: 2,3-dichloro-N-[2-chloro-4-(4.4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl}
phenyllbenzenesulfonamide
This product was prepared according to the protocol described in paragraph 2.2 {(method
A) from 1.5 g (5.92 mmol) of the compound obtained from the preceding step and 2.18 g
{8.87 mmol) of 2,3-dichtorobenzenesulfonyl chloride. 1.57 g of product are obtained in
the form of a beige powder. Yield: 57%. Melting point: 156°C.

o,

23.3: (3-chloro-4-{[{2,3dichlorophenvi)sulfonyilaminolphenyllboronic acid

0.3 g (6.09 mmol) of the product obtained from the preceding step is dissolved in 100 ml
10 of anhydrous dichioromethane and this solution is cooled o -78°C. 20.0 ml of a 1M boron
trichloride solution in dichioromethane are added dropwise and the reaction medium is
kept at -78°C for 3 hours and then for 15 hours at 20°C. At 0°C, 11 ml of methanol are
added and the reaction medium is then evaporated to dryness. The residue is taken up in
20 ml of dichioromethane and extracted with a 0.5N sodium hydroxide solufion and then
15 the aqueous phase is acidified to pH=1 by addition of 1N HCI. The precipitate formed is
filtered, washed with a littie water and dried in an oven under vacuum over P,0Os. 1.03 g
of product is obtained in the form of a white powder. Yield: 42%. Meliing point: 90°C.
'H NMR (400 MHZ, DMSO-dg): 8(ppm): 7.4 (d; 1H; 8Hz); 7.55 (t; 1H; 8Hz); 7.8 (d;
1H; 8Hz); 7.95 (s; 1H); 8.0 (d; 1H; 8Hz); 8.1 (d; 1H; 8Hz); 8.3 (s; 2H); 10.6 (s; 1H).
20
23.4: 2-amino-~7-{3~chloro-4-{[(2 3dichlorophenylisulfonyllamino}phenyl}-1-ethyl-N-

methyl-4-oxo-1.4-dihydro-1.8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method

A) from 1.02 g (2.68 mmol) of the compound obtained from the preceding step and
25 0.565 g (2.24 mmol) of chloronaphthyridine obtained from step 1.6. 0.698 g of product is

obtained in the form of a light yellow powder. Yield: 54%. Melting point: 311°C.

"H NMR (400 MHZ, DMSO-ds): 8(ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.55 (q; 2H;

7Hz); 7.45 (d; 1H; 8Hz); 7.55 (1; 1H; 8Hz); 7.9 (d; 1H; 8Hz); 7.95 (m; 2H); 8.0 (s; 1H);

8.15 (d; 1H; 8Hz); 8.25 (s; 1H); 8.5 (d; 1H; 8Hz); 10.65 (s;1H); 11.05 (q; 1H; 4.5Hz);11.7
30 (brs; 1H).

LCMS: MH+: 582 (tr: 8.58 min; condition A).

Example 24: 2-amino-7-{4-{[{2,3-dichlorophenyl)sulfonyflamino}-2-fluorophenyl}-1-
ethyi-N-methyl-4-ox0-1,4-dihydro-1 ,S-naphthyridine-3—carboxamide '

35 24.1: 3-fluoro-4-(4.4,5,5-tetramethyl-1.3,2-dioxaborolan-2-yhaniline
This product was prepared according to the protocol described in paragraph 2.1 (method
A) from 5.0g (26.3 mmol) of 4-bromo-3-fluoroaniline and 7.34g (28.9 mmol} of
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bis{pinacolato)diborane. 2.45 g of product are obtained in the form of a brown oil which is
used in the next step without further purification.

24 2 2 3-dichloro-N-[3-fluoro-4-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yi)
5 phenyllbenzenesulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
A) from 2.5 g (15.4 mmol) of the compound obtained from the preceding step and 3.88 g
(15.8 mmol) of 2,3-dichlorobenzenesulfonyt chloride. 2.67 g of product are obtained in
the form of a beige powder. Yield: 57%.

10 'H NMR (400 MHz; CDCI3): 8(ppm): 1.2 (s; 12H); 6.75 (d; 1H; 7Hz); 6.8 (d; 1H;
12Hz); 7.1 (s; 1H); 7.25 (4. 1H; 7Hz); 7.5 (t; 1H; 7Hz); 7.55 (d; 1H; 7Hz); 7.9 (d; 1H; 7Hz).

24.3:  2-amino-7-{4-{[(2.3-dichlorophenyl)sulfenyllamino}-2-flucrophenyh)-1-ethyl-
N-methyl-4-oxo-1,4-dihydro-1 .8-naphthvridine—3—éarboxamide.

15 This product was prepared according to the protocol described in paragraph 2.3 {(method
A) from 2.6 g (5.82 mmol) of the compound obtained in the preceding step and 1.36 g
(4.84 mmol) of chloronaphthyridine obtained from step 1.6. 1.89g of product are
obtained in the form of a light yellow powder. Yield: 69%. Melting point: 340°C.

"H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.2 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.5

20 (q; 2H; 7Hz); 7.05 (d; 1H; 12Hz); 7.1 (d; 1H; 7Hz); 7.6 (d; 1H; 7THz); 7.65 (d; 1H; 7Hz);
7.8-8.2 (m; 4H); 8.15 (d; 1H; 7Hz); 8.45 (d; 1H; 7Hz); 11.0 (g; 1H; 4.5Hz); 11.4 (s; 1H);
11.7 (br s; TH).

LCMS: MH+: 564 (ir: 8.18 min; condition A).

25 Example 25; 2-amino-7-{4-{[(2,3-dichlorophenyl)sulfonyllamino}-3-methylphenyl)
-1-ethyl-N-methyi-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
25.1: 2-methyl-4-(4,4,5,5-tetramethyl-1.3,2-dioxaborolan-2-yl)aniline
This product was prepared according to the protocol described in paragraph 2.1 (method
A) from 50g (26.8 mmol) of 4-bromo-2-methylaniine and 7.5g (29.5 mmol) of
30 bis(pinacolato)diborane. 0.992 g of product is cbtained which is used in the next step

- without furfher purification.
'H NMR (400 MHz; CDCI3): §(ppm); 1.4 (s; 12H); 2.25 (s; 3H); 3.9 (s; 2H); 6.7 (d; 1H;
7Hz); 7.55 {m; 2H).

35 . 25.2: 2 3-dichloro-N-[2-methvi-4-(4.4.5.5-tetramethyl-1,3,2-dioxaborolan-2-yl)

phenyllbenzenesulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
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A) from 1.35g (5.79 mmol) of the compound obtained from the preceding step and
2.13 g (8.67 mmol) of 2,3-dichicrobenzenesulfonyl chloride. 2.1 g of product are obtained
in the form of a beige powder. Yield: 82%.

*H NMR (400 MHz; CDCI3): 8(ppm): 1.2 (s; 12H); 3.15 (s; 3H); 6.8 (s; 1H); 7.1 (d;
1H; 7Hz);, 7.15 (t; 1H; 7Hz); 7.35 (d; 1H; 7Hz); 7.45 (s; 1H); 7.50 (d; 1H; 7Hz); 7.9 (d; 1H;
THz).

25.3: 2-amino-7-(4-{[(2,3-dichlorophenylsulfonyllamino}-3-methyiphenyl)-1-ethyl-
N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.700 g (1.58 mmol) of the compound obtained from the preceding step and
0.370 g (1.32 mmot) of chloronaphthyridine obtained from step 1.6. 0.224 g of product is
obtained in the form of a powder.-Yield: 30%. Melting point: 299°C.

"H NMR (200 MHZ, DMSO-dg): 3(ppm): 1.25 (t; 3H; 7Hz); 2.25 (s; 3H); 2.8 (d; 3H;
4 .5Hz); 4.55 (q; 2H; THz); 7.1 (d; 1H; 8Hz); 7.5 (t; 1H; 8Hz); 7.7-8.1 (m; 6H); 8.5 (d; 1H;
8Hz); 10.2 (s; 1H);11.05 (q; 1H; 4.5Hz); 11.7 (br s; 1H).
LCMS: MH+: 560 {tr: 8.36 min; condition A).

Example 26: 2-amino-7-(2-chloro-4-{[(2,5-dichiorophenyl)sulfonyljamino}phenyl)
-1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide '

26.1: 2.5-dichioro-N-[3-chioro-4-(4,4,5 5-teframethyl-1.3,2-dioxaborolan-2-yl)
phenyilbenzenesulfonamide

This product was prepared according to the protocol described in paragraph 2.2 (method
A) from 0.500 g (1.97 mmol) of the compound obtained from step 12.1 and 0.484 g
(1.97 mmol) of 2,5-dichlorobenzenesulfonyl chloride. 0.704 g of product is obtained in the
form of a beige powder. Yield: 77%.

"H NMR (400 MHz; CDCI3): §(ppm): 1.25 (s; 12H); 7.0-7.15 {m; 2H); 7.50 (d; 1H;
8Hz); 7.65 (d; 1H; 8Hz); 7.80 (d; 1H; 8Hz); 8.1 (s; 1H); 11.2 (s, 1H).

26.2:  2-amino-7-(2-chloro-4-{[(2,5-dichiorophenyl)sulfonyljaminoiphenyl)-1-ethyl-

N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the protocol described in paragraph 2.3 (method
A) from 0.703 g (1.52 mmol) of the compound obtained from the preceding step and
0.388 g (1.38 mmol) of chloronaphthyridine obtained from step 1.6. 0.224 g of product is
obtained in the form of a white powder. Yield: 28%. Melting point: 323°C.

'H NMR (200 MHZ, DMSO-dg): & (ppm): 1.2 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.5
(q; 2H; 7THz); 7.1-7.3 (m; 2H); 7.5-7.8 (m; 4H); 8.0 (s; 1H); 8.1 (s; 1H); 8.5 (d; 1H; 8Hz),

40 O
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11.0 (q; 1H; 4.5Hz); 11.3 (s; 1H); 11.7 (br s; 1H).
LCMS: MH+: 580 (fr: 5.15 min; condition A).

The following fable 1 illustrates compounds of formula (!) according to the
5 invention for which R1 and R2 represent a methy! (abbreviated Me), n’ represents 1, R3
represents a hydrogen atom and Ar represents phenyl, these compounds are called

below compounds of formula (I'}.

In_this table:
10 - In the column “Form”, “-“ means that the relevant compound is in the form of a free
base, whereas “HCI"” means that the relevant compound is in the form of a
hydrochloride salt. '

- The syfnb_oi “o” means that the data are not available.
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Table 1

H (l')
5
LCMS MH+ ‘Melting
| No. R4 n |V |W]| Y z | Form | tmin point
' - - (conditions) (°C)
o
1 | 1 | cH|cH| cH | cF | Ho | 568(A) | 511 |220-223
\ . .
N
F
2 \©)2 o {cH|cH| cH | cF | - 7.38(B) | 514 | 256
3| X o |cH|cH| cH | cF | - 6.75(A) | 446 | >260
4 \N)zz > |oulcH| cH | cF | Hor | 499(a) | 491 | 268-270
5 Q 1 lcHlcH| cH | cF | Ho | 602(a) | 525 | >260
HN
6 “‘“N/\ﬁ)% o |cHlcH| cH | cF | Ho | B06(A) | 500 | >300
\=n
7 Me 3 |cH|CH| CH | cF | - 7.43(A) | 476 [165-167




.91 (A) 530 >260 22 Cl 40 0O CHCHCH CF - 7.69(B) 530 >260

7
CHCHCHGE 7.55 (A
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LCMS MH+ Meiting
R4 n Vv W Y z Form tr min point
(conditions) (°C)

Cl

|

C\@‘ 0 | CH|CH| cH | ccCl - 858 (A) | 582 | 311
Cl

@A o |cHlcH| CcH | cF | - 732(A) | 584 | 230
Cl

N

| 0 {CH|CH| CH | CH - H n m
o

N

Cl

@f&‘ o |cH|cHl cH | CF - 14.33 (A) | 564 | 321
L _ _ |

Cl

@A o |cH|cH|ccl| cH - 515(A) | 580 | 323
Cl
Cl

C’\©}‘ 0o [CH|cH| ccl| CH - 774(A) | 580 | 239
Cl

Cl

\(j)" 0 |cH|cH| cF | cH - 8.18(A) | 564 340
Cl

|

C\©/’ 0 | CH|CH| CH |CCHs| - 8.36 (A) | 560 H
Me 0o |cH|CH| cH | CH - 505(B) | 416 | >300
Cl

cl

\©}‘ o | cH|cH| cH | cH - 6.58(B) | 546 | 210
Cl

C’\©)‘ 0 |CH|cH| cH | cF - 754(A) | 564 | 333
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LCMS MH+ Melting
No. R4 n Vv w Y Z Form tr min point
{conditions) {°C)
Cl
19 ©)" 0 CH |CH| CH | CH - 6.12(B) | 512 | >260
F
20 @A 0 | CH|CH{ CH | CF - | 725(B) | 514 | >260
21 /@ 0 | CH|CH| CH | CF - 7.91(A) | 530 | >260
Ci
Ci -
22 _ 0 CH|CH| CH | CF - 7.69(B) | 530 | >260
F ‘ :
23 0 {CH|CH| CH | CF - 755(A) | 532 | >260
F
24 Q/\ o |cH|cH| cH | cF | - 747(8) | 514 | >260
F
e
25 0 |CH|CH| CH | CF - 7.56(B) | 526 | >260
o f
26 W N 0 [CH|CH| CH | CF | HCI 707(B) | 582 | >260
o
N
27 | 1 CH|CH| CH | CF | HC 6.33(A) | 511 260
SN
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C-F HO 6.33(A) 511 260 55 The conpounds according to the invention were
t he subj ect of pharnacol ogical trials which make it possible to determ ne
their inhibitory effect on protein kinaggs. 5 By way of exanple, their

i nhibitory effects on the p70S6 serine/threonine ki nase and/ or PDGF-R
tyrosi ne kinase activity vvere measured in vitro in biochem cal tests. The
i nhi bi tor%LFact I Vit Ki hases .i.

the .
Concent - o PO EOMIRPLARS AFEBTS "800% Grenial wetd BRoubite Brifbrited Ol dints
t el / PDGF gmichsndlespessibiebyetstining thiir inHitgioyy dfecaon pratéiy kbnasef0S6 ki nase i s
given by the concentration which inhibits 50% of the phosphorylation of the
pepti de substrate derived fromthe S6 ri bosonmal protein (AKRRRLSSLRA,
Upst at e§ . By way of example, their inhibitory effects on the p70S6 serine/threonine kinase and/or

PDGF-R tyrosine kinase activity were measured in vitro in biochemical tests.

The inhibitory activity on the PDGF receptor kinases is given by the concentration which
inhibits 50% of the proliferation activity of Baf3 tel/PDGF cells respectively. The inhibitory

10 activity on p70S6 kinase is given by the concentration which inhibits 50% of the
phosphorylation of the peptide substrate derived from the $6 ribosomal protein
(AKRRRLSSLRA, Upstate).

Measurement -of the mhlbltlon of the PDGF beta receptor (PDGF-RB) tyrosine
15 kinase activity (Baf-3 te/PDGFRB):

This test consists in evaluating the effects of the compounds on the PDGF beta receptor
tyrosine kinase activity.

20 The inhibitory effect of the compounds according to the invention toward the PDGF-R
receptor tyrosine kinase activity was evaluated on the hematopoietic murine cell line
BaF/3 transfected with a plasmid encoding the fusion protein Tel/PDGF-R beta. This
fusion protein is found in chronic myelomonocytic myeloid leukemias (CMML). It
comprises the N-terminal part of the transcription factor Tel and the transmembrane and

25 intraceliular part of the PDGF-R beta receptor. This fusion protein is present in dimerized
form (presence of an oligomerization domain in the N-terminal part of Tel) and therefore
leads to the constitutive activity of the PDGF-R beta kinase domain. This BaF3 Tel/PDGF
line has been described in the literature several times and in particular in detail in the
article by CARROLL, M. ef al., PNAS,1996, 93, 14845-14850, CARROLL, M. et al., Blood

30 2002, 99, 14845-14850.

The BaF3 Tel/PDGF cells are washed with phosphate buffer and inoculated in 96-well
plates, at the density of 5 x 10* cells/ml (100 ml per well), in RPM! 1640 containing 10%
FCS, in the presence or absence of the compounds fo be tested. After 72 h of
35 incubation, the viaﬁle cells are quantified by measuring the cellular ATP using the kit
CellTiter-Glo® (Promega, Cat G7571). The cells are treated according to the instructions

given by the kit supplier and the luminescence is measured with the aid of a Luminoskan
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eval uating the effects of the conpounds on the PDG- beta receptor tyrosine
ki nase activity. 20 The inhibitory effe of the compounds according to the
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present i M igi thes iapearenbihat (he SoRPERNGY agerrding d@ﬁﬂ?l"ﬁ‘@f‘f'% ha¥er&nninPiRe e

N-term Qalacﬁ)\ﬁt?t o?fthd’ %@Gﬁm@ Heher@bahe thﬁ*@éés a&m; D%Fﬁ*heoaatmt u§ i greeraeli et y  of

t he PDG-- R ki nase domai n. is BaF3 T been descri bed

inthe Ii tcéhfaﬂ:f‘ltﬂaéo%W&ha}r‘hi@Itﬁrég%aﬁﬁthenpfﬁhfﬁfqt'@i]IOirth‘? R tVPDGH celtse(lawl-i cl e
by CARROL L, Bl ood
) Al R S o, o

buffer and inoculated in 96-well plates, at the density of 5 x 104 cells/m
(100 M p 4 nL Al h OSSN

absence o?ot\t%ggljgélﬁp%@n@mdsltﬁe%t ggt ggaﬂ tbtg'eérr% E%s oggél ﬁzcu at | onﬁﬂr ﬁ'ﬂe

vi abl e 10elréspegtieelyjinghe itdsit &t nhgaswsng the ingibitery a@h\tﬂytﬂféﬁe RPBFustenrjor ieosivet

Cell Titer- Cli[%%r) (Promega, Cat G/571). The cells are treated according to
the instrdltdons given by the kit supplier and the | um nescence is neasured
with the aid of a Lum noskan 56 (Ascent ~Labsystem) with the follow ng

par amet er §; - :.1000 ns, lag tine: 5s.

It is thu sis 3i- he invention have an
|nh|b|tory 5 act|V|ty on the PDGF R beta tyr05|ne ki nase activity. This

activit given b e concen 0 %

ol fé%atﬁt?naefvetrﬁétagﬂfeg S RRbarkt o 22 TRagtl i Fard i sy ne,

‘ COFYDOUI’ISS @@ﬂ@ﬁdii\n@ t\m t {'@euﬂueﬁﬁﬂvm 2983U/Inegs)sxst hrwubét@dO(z[UWUHO IH))I’WI&‘IX@T’M e,
Cor’rpoun S

ow. an 280 an n
respecti veq%?f:?rﬂztrat“ﬁas Pé@f‘%qu‘}rrs %@g[}?pﬁé Wﬁ@ i ﬁ{‘f‘%ét’%ghf RIEPFA t% ¥ PE %eOJEPDG:
recept or ts(jbeﬁ?lteeoﬁtmﬁéﬁeroni\/m&?élﬁﬁeﬂwﬁonbntﬁt ;irhtggi WFHRE[;}FL% tzlbetatemsa uM nase
activit 15 The active nutant reco
14- 333, yuﬁﬁtaQt andisy 3 feld AT | BEduER i1 re’5<éit"‘l)A)‘a éé‘&"\“’?[ﬁ %Fcit @]pﬁﬁzgga&, )
is i nCUiE)at@éhr(a%@e@fUFﬂé?thj THél drizyBe GOAGRALES abirieBDuotn & fihalbiclumies oS80 Ybinld zed
at 1 mMin DVSO in the presence of the tide subs%1 8‘& R ':@J ned fcégrgdt
S6 ri bosonf-wa¥ 6ttet @‘%%KMHN?S@LEPA g@%ue( Bgte NitR | RAgsPRaPiipsy ATP
m xture ( WQPHMO@MIIléorBPpr‘eWukty%Baké/d ﬁrﬁt}u ADH p( NﬁN’ns&fbﬁG@thMG?uﬁdlnEﬁm\Ce)

The enzyne reaction is carried out in_a in a 96-well

50
filter pl acagemeet ihsFeddnasahesaydidtdé- ﬁﬁatieswet?w tbﬁé%'{? _g(ﬁp? | ose cat #

MAPHNGB, Mg i 3888 bMICeY iy ink@isadatd 40 cd@nphtickM Tris buffer pH 7. 4 by
addi ng the reagents of the S6 Kinase Assay kit &# 17- 136, %stat e)

fol | owi2Ry ¥ HlePT. repgtign mbstunsosamtaining rthe AR RUTeR K 70 8 Upsta mpbsedof "

concent r at 5omp MSPs PhH t?fz V%M %@g&&bﬁ ﬁéﬁtﬁwﬁtéﬂfﬂﬂmﬁ lmeBt rrhﬂlfsfc@fun(#
20- 108 Upstate, conposed 25 mM bet a-

phosphat e, oEQyRNEEIG, 11“%1%*5@9’&*‘[%0& t$ﬁ5€"aﬁ§@la’t@ and n%ﬁ%h‘th%%lﬂeelst‘%?tﬁate S6K1
(20 nJ)) an K%ﬁihtfé\éLﬁ@Htlh ASE Wokkr 8t Qoitéfﬂﬁ?ﬁil;te?t%}%e r'e@cttﬂ?ﬁ‘s @éﬁé‘detg?r bdiding

20- 122, Upstate e reaction is started addi ng 10 of col

ATP/ 33y ATP! Gmkoit peld (ATFSCYATED myktuees (‘so@fwlpasﬁp% HBDRTP unfﬁml bufternfh s

aadi ng 3b YCE{ abd BT Eltelcd tof do ik R 36 B0 RSN sOPLATLT ERRE R0,

aspi r at i onofuh@8r phesnhoric acid. The reaction mixture is filtered by aspiration under vacuum
(Vacuum manifold, Millipore), the wells are rinsed twice with 200 pl of 7.5% phospharic
acid (2 minutes) and then twice with 200 pl of distilled H2O (2 minutes). After drying the
plate, 25 pliwell of scintilant (Optiphase Super Mix, Waliac) are added and the

35 radioactivity is detected with the Micro-Beta scintiliation reader (Wallac). A negative

control {(all the reagents without peptide substrate) is prepared in order to determine the

nonspecific binding of **yATP to the phosphoceliulose fitier which is subtracted from the



(Vacuum mani fold, MIlipore), the wells are rinsed twice with 200 pl of
7.5% phosphoric acid (2 mnutes) and then twice with 200 pl of distilled
H20 (2 mnutes). After drying the plate, 25 pl/well of scintillant

(Opti phase Super M x, Wallac) are added gyd the 35 radioactivity is
detected with the Mcro-Beta scintillation reader (Wallac). A negative

control (a S W thout peptide substrate) is prepared in order
to determ %Jépetrﬁ'genaagﬁ%‘ggil fic binding of 337ATP to the phosphocel | ul ose

filter which is subtracted fromthe 57 experinental results. It is thus

apparent t E% tﬂ@%&@?%?ﬂ{égﬁlleﬁéorﬁ%nb@\ﬁ?mé |9{?erﬁi%}4‘?la%‘ a'n r?rI?H BidrP B¥ivRG lohthé Y ON

t he p70S6 Kinase I's activity 1s given he concentration
whi ch i nhi b7936 Eiﬁ%a)ﬁcuvt’ﬁ:\e Thigpndigibhis Meattiydhe gmnqelﬁéraw]owhlalaair@tmgﬁﬁ%ﬁ@f the

der ved £r Qi dignch! BPSRTTbertie! ShRLACTRRSOR HRSSB! phoochl 1RGN

val ues f ounds accor I nvention are | ess t
For exanpl ¢AKRBRpSBhES, thsteae 9'[hel4CandaIm$ dooweel compogsds (ﬁccﬂlﬂmg 201th224

and 10 132.nM iV, e test for measuring the inhibitory
activity of“vteﬁﬁ gr&i%sslgﬁﬂ%ggﬂ "M}e conpounds according to the invention are
t her ef ore i nhi bi tors of protein kinases, in particular PDGF tyrosine

ki nases re tor , _for 0_of 703 ki na
cornpounds%?ﬁgc%?'a”ip%g CPB’pPWé(%nﬁﬁ?eéﬂ oﬁ{nﬁﬁék e (Siran ggwu(r%}e@e‘% &%t égﬁ and

pr epar atiipon 3pfnMeRpeciveRtis tHertestricietedsuting ftiee ihhibitdryestivityrod Ay pf0S&idmaseon of

di seases linked to the activity of protein kinases, in particular of
medi canents inhibiting protein kinases. These are protein

ki nase- i nhityet édmdmdg eatREhG to thit Pedrtion Wratharedie mhibitd dfroteint kingse20in

PDGF- R receptor t ne ki nase and optio 70 nase. .
according t r% HShpregne %?:?@Ef%ce#q{@nga‘}ﬁf é‘&'ﬁ 5‘? g'teﬂb \Pér‘?}ﬁgﬁkinése‘
medi canent s V\/m ch conprise a conpound of formula (1), or an addition salt

The. conpuntieufoTRRAdP CFnG 36 HenEus BB B REr e et FPeRgPRALT of °

therapy, i nmBaithienttahtehBed 6 theeréammBht aREIbE HréVedUeMior aiseabedliifieas es the
linked to the activity of protein kinases and in ticul ? rr\érol iferative
di seases su%ﬂ'v@éo‘td%[ﬁf@@r@”asﬁér'”é’ﬁﬁﬁﬁ\aé%’&ﬁ@@?@eﬁtﬁ 'Fﬁ%!“”%?f@ed Be¥SS: of the
bones, of the pancreas, of the skin, Kaposi's syndrone, intraocul ar

mel anomas, cancers 30 of the breast, of the uterus, of the cervix,

ovaries, of THeR® BiedBiRRIn ikingsephitiing (negicamentss p ariryfay nedigarpents d"r‘"étt’ H'F'%

of the psii PpGHR AR pRIr YrbahEkinksd hRPbstdnEMPSTOSH GhdteMas, cancers such as
G STs and of the anal region, of the rectum of the small intestine, of the

col-on, of the stomach, of the esophagus, of the endocrine, thyroid,

par at hyr oi dr@ys aéér:@rraﬁi @ Atfsor oF Gt adpb&iEUtheSaUEHIRS thdEWivBRtion i§ ahe@edfients
ost esar comas, 35 derrrat of i brosarcoma and ot her fi brosarcormfs cancers. of
t he bl adder w5|ch0¢:ompf@ekqa Cﬁ@@'jpound of formula (1), or an addition salt the latter with a

pharmaceuticaily acceptable acid, or else a solvate of the compound of formula (1).
25
These medicaments find their use in therapy, in particuiar in the treatment and/or
prevention of diseases linked to the activity of protein kinases and in particuiar
proliferative diseases such as cancers, for example cancers of the lung (NSCLC), of the
bones, of the pancreas, of the skin, Kaposi's syndrome, intraocular melanomas, cancers
30 of the breast, of the uterus, of the cervix, of the ovaries, of the endometrium, of the
vagina, of the vulva, of the urethra, of the penis, of the prostate, fallopian tube
carcinomas, cancers such as GISTs and of the anal region, of the rectum, of the small
intestine, of the colon, of the stomach, of the esophagus, of the endocrine, thyroid,
parathyroid or adrenal glands, soft tissue sarcomas, Ewing's sarcomas, ostesarcomas,
| 35 dermatofibrosarcoma and other fibrosarcomas, cancers of the bladder or of the kidney,
neoplasms of the central nervous system, vertebral column and desmoid tumors, brain

stem gliomas and glioblastomas, pituitary adenomas and metastases thereof, chronic or



neopl asns of the central nervous system vertebral colum and desnoid
tunors, brain stemglionas and gliobl astonas, pituitary adenomas and

net ast ases thereof, chronic or 58 acute |eukem as, |ynphocytic |ynphonas,
Hodgki n' s di sease and nyel oproliferativgg syndronmes, and nyel odyspl astic
syndr ones. Anot her aspect of the invention conprises a conbination of at
| east oneaatepeukedids, dgmphativtig lyrophdmas, nMedgkins diseaseaand eapsioppelderative
chenot her apeutic agent .. Ln t ounds of the present invention nmay
be used a§3}£1§reon6ers, gggﬁqyﬁog¥%?a§q%8¥$%@ggvgast one chenot her apeuti c agent

whi ch may be chosen from cytotoxic agents and/or anti angi ogeni c agents. For

exanpl e, the antiangi ogenic agents b n 0. nhibiti -R
ki nase ac‘%‘?ép?rya%t}ec 0@ guRe rhgi?mp@y%nga%@%l%gt&o% '§a§r %@é ﬁbﬁ‘gﬁ'gf I t
i s al st passrdmetottne roshiiomewitrhat icasrpos phsmaitempdiigagemtt he i nvention with a
radi ation treatnent. 15 The conbi nations of the conpounds of the invention
with the chenot herapeutic agents nentioned above and/or radiation are

anot her sphdpet tthetotpeurpisas éind piesg@ritvention malhtes adeenaibiee oapea higtusegeits s
menti oned above and/or the radiations may be adm nister si mul t.anequsly,
Separ at ol § 675 00G FLRTRLIerspe i aen Aot ey B Pofer it Bl oot REAS
practiti oasrangivgenidiap@niso Fohexpmbiet niie taniibsyidgernd adentd hase beealicoampeond al so
find use jn. ther i.n nonmal.jgnant proliferative disegses such as for
exanpl &9 r BEPLRENEET-RHNEss EPUY GL A Lo RRLBHIEL Fuan Aapentay PR aRe: ac
hypertrophy, pulnonary arterial hypertension, fibrosis, diabetic

nephr opat hy, 25 gl qmerul onephrjtis, chronic el onephriti.s, hemangi anaes,

aut oi munligipse é@'@dﬁﬁoﬁgﬁﬁéb?Fagpg?" c?%?gﬁ¥¥ﬁH&Pﬂ?@?ﬁ?mﬂﬂﬁékﬁﬂﬁﬁggsion
(graft rejestidgan for exanple). According to another of its aspects, the
present invention relates to pharmaceutical conpositions conprising, as
active ingredient, a conpound according to the invention. 30 These

phar maggutrhs abmeRBHEE 41 18 TofPBLAdTofIRe ifedtibh WihABE @héhotierdpeasd agerds
conpound according to the invention, or a ha{)?r}ﬁceutl cal | ye? acceptabl e salt

of the | aftegHONesahove 8Ng/osdiAPR ARt anciel LBIREHEIHRS PEFENEINYITUEEt one
phar maceutical |l y acceptabl e exci pient. Sai d excipients are chosen
according_to the pharnmaceutical dosage formand the desired 35 node of

admi ni st r a0¢ oRNemethaRapadlicc \Raepitaryetinrdhi ahee Y dhe 18AIRRANS oMY pBEson

skill ed i Baihistérel simP@ntdudy) 8epitaiciibsiaiehLemlallg OrieRGRddirmemswiP be bhgptaa egent
invention for oral, sublingual, subcutaneous, I|ntramuscular, intravenous,

t opi caR9 the praetitisperaageording todhruBalient i geri®dal or rectal administration,
the active ingredient of fornula (1) above, or its optional salt or

solvate, may be adm nistered in unit formfor admnistration, as a m xture
with 5 codvest Medisempniaraecing ysedn thereppieAermalighagipraifpetive gisegsesuieis f or

the prophykaxhs QanipieatdtRitbsi@NdaBErosBierddiseV entbindbsief idie: almye, disader s
or diseases. The appropriate unit forns for adm nistration conprise the

forms for hypetropin mubterary orartesiak h eerteasion: s fbsesis o¥iakdiicd Beuerainy.
capsul es, gw&%ﬁ?prﬂiﬁa%&ﬁc ggéei%rfapﬁhﬁsﬁ%mén RPneR! aBintHEMEBSEARS, subRES for

subl i ngual®, buccal, intratra Intraocular or intranasal adm nistration
or for admeeriasis: s¢leredematitiniEMUNOBUPPIe$RoT @FHEreiention fiexampiedr ansder mal |
subcut aneous, intranmuscul ar or intravenous adm nistration, the forns for
rectal adm nistration and inplants. For topical application, thefl
conpounds Agcerdingi iegarwhernef itsaspestantheapraseniuwantion eidasdo Rhersacaitip@lment s

or loti On%om};ésitions comprising, as active ingredient, a compound according to the invention.
30 These pharmaceutical compositions contain an effective dose of at ieast one compound
according to the invention, or a pharmaceutically acceptable salt of the latter, or else a

solvate of said compound, and at least one pharmaceutically acceptable excipient.

Said excipients are chosen according to the pharmaceutical dosage form and the desired
35 mode of administration, from the customary excipients which are known to a person
skilied in the art.



By way of exanple, a unit formfor adm nistration of a conpound according
to the invention in tablet formnmay conprise the foll ow ng conponents:
Compound according to the invention50.0 ng Man nitol 223. 75 ny

20Croscarnel | ose sodiunt. 0 ng Corn starghl5.0 ng Hyd roxypropyl net hyl cel |
ul ose2.25 ng Magnesium stearate3.0 ng 25 The present invention, according
t o anot hein dfie ipharrsqeetta, cathgesitiossapbdhe oprasenit meenticor farheralr sulbimgnal,
and/ or prevention of the ol pai L ngd| 3 i [ he
i ni st v Segnepes s R psierour bR, dtsBaOnGy ralbbTRkagRd 07
t o the i ngenictabadminisiration the tastiph sngnedienitaf darimiwa de abprealor @s Saliorsl galt or

2 so ol atdteto el BEcBomSRY Bo B BN e neb BRI, ofra' BENER S, o
a nedi canesrventivrah gdiesinfaceutidabetdipatigrntanimals and jo dumans for toé paiphglasie or
linked to,the actiyvity of protein kipase f.or the treatnment and/or

prevent i Oﬁe&negfa@c}f’@gﬁgﬂg}%nﬁq%g@g%ggg\ﬁecr?]ls%rgg@a% 5°8%%%hronic or acute

| eukem as, |ynphocytic |ynphomas, Hodgkin's di sease, and nyel oproliferative
syndrones,. and 35 nyel spl asti,c.syndrones. for the treatnent and/ or

o ovent | oNSEPRRBTRBAFTE: B cuRNPaleB tontrsd sy s e eup betiodin
exanpl e cangeas taiets heofl onBardNEIEE) capstieshpowderesgranfiles and paalcscdations @k t he
ski n, I1<@\p05| 's syndrong, .in el fmoma cancers of the

traocul ar .60 breast,
of the!Bit SFERENSIGNS:t FRAMSe A f,UgH}QUPﬁe%‘%Fé i g&faﬁé?he[ahe'r&’r?&m? r?ruﬂﬂ%ab‘?saﬁhe
vagi na, ohdinfistiabi r fof ddffnittratiohr By italdtioe, fenifermsoforttbpicair eshadeemal,
fal |l opi an tube carci nonas, cggcers, such as G STs agd of, thtt% anah) reerckitqn, of
the rect uftbQKanequs.s RlraMISeHRE Phdnirayenple adpBiFiragen f2e SPBRRCIT B9 he
esophagus gdffnidthfios HhaCikripts.t Fot’ @bital BpsiRbHH, othd. coimpadnen akcdrdBbandse sof t
ti ssue sarconmas, Ew ng' s sarconas, OSI“?ISiar cor‘r&)?., der mat of i brosarcoma and
ot her fi biYSAIXURAY e Baert BreEeyns 1985 BINYHEUF % °UBRSt he ki dney, neopl asns of
t he cengral nervous system vertebral colum and desnoid tunors, brain stem
gliomas and gliobl astomas, pituitary adenongs ancgd nmet ast aqs;es tp.er eof "
chroni ¢ oBYaWay é’fleéam@lﬁ'%,Uﬂ!tjﬂmde%f’%“ﬂ'iiﬁﬂﬂ@) 2 CPERERIH 3ECYPOE Mg

nmyel opr ol iifyahadd Mqatﬁé{trrefnﬁ)ﬁ%%,coﬁ{yﬁsé%d%%\mﬁgaamiggﬁérﬁs:syndrorres, or for the
treatment and/ or prevention of nonmalignant proliferative di seases such as

restenosi s, at OMPOENEGAERArding t e iRSOHISN heart fai | tHB8M%ardi ac

hypertrophy, pwdippgry arterial hypertension, fibrogxs7sgigabetic
nephr opat hy, gl onerul onephritis, chronic pyel onephritis, hemangi onas,

aut oi mlne” di sédR¥@maeliose $6dig8Lri asi s, scl er oder mat$PiMY i munosuppr essi on.
15 61 CLAIMS Igomsapipoound corresponding to the fofgwingg (1): 0 O H

Hydroxypropylmethylcellulose 2.25myg
Magnesium stearate 3.0mg

25 The present'invention, according to another of its aspects, also relates to a method for
the treatment and/or prevention of the pathologies indicated above which comprises the
administration, to a patient, of an effective dose of a compound according to the

invention or one of its pharmaceutically acceptable salts or solvates.

30 The present invention, according to another of its aspects, also relates to the use of a
compound of formula (1) for the preparation of a medicament intended for the treatment
and/or prevention of diseases linked to the activity of protein kinases, for the treatment
and/or prevention of proliferative diseases such as cancers, chronic or acute leukemias,
lymphocytic lymphomas, Hodgkin's disease, and myeloproliferative syndromes, and

35 myslodysplastic syndromes, for the treatment and/or prevention of proliferative diseases
such as solid tumor cancers, for example cancers of the lung (NSCLC), of the bones, of
the pancreas, of the skin, Kaposi's syndrome, intraocular melanomas, cancers of the



WI 0 O\f(Ar)NNNH2 R4-(CH2)n .""YACH2)ni NzR2 (I) 5 in which n represents
0O, 1, 2 or 3; n' represents 0, 1, 2, 3 or 4, R*1 represents an al kyl
group; R2 represents: 10(i) a cycloal kyl group, (H) an al kyl group, or
(iii) an al koxy group, sai d cycl&ﬁl kyl, al kyl or al koxy groups being
optionally substituted with one or nore hal ogen atons; 15 R3 represents:

i) a hydriggas af ®EWEs, of)th@ cefl) ofkiey bvagies Usr, the Andsraptriese bf theavaginapbf
6- nenber ed ar or heteroar i i

I | ring in whichy, .V and W .(a) represent,
i ndependetﬁ?l\’yxféfOféB%Hre@ﬂ"ﬁe?%/thQ@FPg’ QP@WO%?"SJS@F’(‘?W @‘bs cgar&g%qs,a "EGF i n
whi ch R5 & RRAMASERITS andadl tRé Kiih! rB§ieHPef tha réabagenthatsaral itestinenofihkaxsiongr oup,
25(H ) a heteroatom chosen fromthe nitrogen ato t he stuur. atom and t he
oxygen at@nihe( sipmaeh.ngls theo geonliaghs, o the eRdogHge WG P BHYERIAICF PIHEL Nt |

it bei n? SEAEY SdoROghshB AlarcoMERN Hing's NaRsoRitsS odteRefcemea! BbrmidofRosdrtama
pyrrolyl,”imdazolyl, pyrazolyl and triazolyls, ath | east one of th«?
ni trogen anchethepflibssaromasecaarss AohaRladist htofo 8I'1'%‘e§ul5‘§??'?§m§c? Weh a

group R6 choseReibMsiiled! terte@SIUH MmN and desmoid tumors, brain stem gliomas and
glioblastomas, pituitary adenomas and metastases thereof, chronic or acute leukemias,
lymphooytic lymphomas, Hodgkin's disease and myeloproliferative syndromes, and
10 myelodysplastic syndromes, or for the treatment and/or prevention of nonmalignant
proliferative diseases such as restenosis, atherosclerosis, thrombosis, heart failure,
cardiac hypertrophy, pulmonary arterial hypertension, fibrosis, diabetic nephro_pathy,
giomerulonephritis, chronic pyelonephritis, hemangiomas, autoimmune diseases such as
psoriasis, sclerodermatitis, immunosuppression.
15



62 R4 represents a group chosen from an al kyl group, an al koxyal kyl
group, a group -NRR with Rand R, which may be identical or
different, 5representing, independently of each other, a hydrogen atom an
al kyl group or a -(C3-C6)cycloal kyl grogp, a cycl oal kyl group, an
al kenyl group, an aryl group, said group being optionally substituted
with at | east one 10 halogen atom aCIHAIMS with at | east one group chosen
froma -(Cl-05)al kyl, haloal kyl, nitrite, hal oal kyl oxy, al koxy, nitro group
and the groups -NRR with Rand R, which may be identical or different,

representing, Hndep@peeit tore@botasitoothBésrmuta Ny dr ogen atom or a group
chosen from al kyl groups and - (C3-C6)cycl oal kyl groups, 150 a heteroaryl

group, said group conprising at | east one heteroat omthos fromthe
nitrogen or sul fur atom said heteroaryl groups i opt illonal ky
substituted with at | east one group chosen fr oupNand

het erocycl oal kyl groups conprising at |eggt o om dthosen fromthe
nitrogen and oxygen atons; 204t fHei ng Wwhde f{thhe het er oar yl
group is chosen from pyrrolyl ,\\iS/m' daz I;(Ar)\é yl jand triZazol yl s, at
| east one of the nitrogen atonsSqf said _het¥roaryl gn'optional ly
substituted with a gRﬂJ‘p‘(ﬁd’lﬁffhosgﬁN rom éﬁtal kyl g{gﬁ&l—l&o a
het er ocycl oal kyl group conpri sing 4t | east one het eroatom chosen fromthe
25 nitrogen, sulfur and oxygen at ®®s and being opti onaIIyI ubstituted with
at | east one substituent chosen from (i) hal ogen atons, ( hal oal kyl
gr oups, s5( ik Whichi near or branched al kyl groups, and (iv) cycloal kyl groups,
it being understood that when the heterocycl oal kyl groups are chosen from
pyrrolinyl®, ByeResss Byl 2 9" dazol i di nyl, i midazolinyl, pyrazolinyl, 30
pyrazol i disnyh reBidRBhts® AYS .3 &o4;phol i nyl, piperazinyl and:thi onorpholinyl,
at | east one of the nitrogen atons of said heterocycloal kyl may be
optional | y sBbsepreserdsianeitkll giogr,oup R6 chosen from an al kyl group, in the
form-of an aﬁ'g_dé rg e?ﬂ% e or an addition salt with an acid or a base. 35 2.
The conmpound feRGPHUT a (1) as clained in claim1l, characterized in that:
Rl repriesents a -(iGlewhaiitykgtougr oup, said conpounds are in the formof a
base or addition (S.iﬂts V\fth an acid. 63 3. The conpound of forrmula (I) as
claimed in one. of "ePRARY FOURP D characterized in that: R2 represents a
- (C1-C4) al kyl gr ogiip an=liexydramypounds are in the formof a base or addition
salts with an Aol dhand CARATROMASky BrobSt Bel3 Sidondy SLeRMRSh WG GPe Of
more halogen atoms;

15 e« R3represents:
i} a hydrogen atom, or
i) a -C(O)alkyl group;
e Arrepresents a 5- or 6-membered aryl or heteroaryl ring in which Y, Z, V and W:
{a) represent, independently of each other,
20 (i} a =CH- group,
{ii) a =C(R5})- group in which R5 represents:
o an alkyl group,
o a halogen atom, or
o an alkoxy group,
25 (ili) a heteroatom chosen from the nitrogen atom, the sulfur atom and
the oxygen atom,
(b) at most one among Y, Z, V and W being optionalily absent,
it being understood that, when Ar represenis a hetercaryl chosen from pyrrolyl,
imidazolyl, pyrazolyl and triazolyls, at least one of the nitrogen atoms of said heteroaryl

30 may be optionally substituted with & group R6 chosen from an alkyl group,



n'" represents 1, 10 said conpounds are in the formof a base or addition
salts with an acid. 5. The conpound of fornmula (1) as clained in any one of
claims 1 to 4, characterized in that: R3 represents a hydrogen atom 15
sai d conpounds are in the formof a basg,or addition salts with an acid. 6.
The conpound of fornula (1) as clainmed 1n any one of clains 1 to 5,

char act er i Zrd régreédiad a glSup'cbBs&sRMHS a phenyl, 20 said conpounds are in the
formof a base or addition salts with an acid. 7. The conpound of fornula
(1) as cl ai medoi @AY 8f&Pof claims 1 to 6, characterized in that: R4

represents a gpoup ARGERyIfgr@y, 250 an al kyl group; a group -NRR, with R
and R, which may be identical or different, representing, independently of
each other, a Rydr ciew aNRR With aRkpndgRouwhish anay &s- @sniisal| 8kl d§a™=g oup,

an al kegyl group, Mg UbpSHIRHIR ofSicH IRUR nDEbEsh Sk, @RZIKY

substi t%t ed with rgéﬁ%?eéastg’ Snep%{al t)@e% atom and/ g‘?rbg\n&% h at | eagtgrgHg Ogr:;r oup
chosen from al koxg/-(gBéeieycivatkytdieurRyr oups -NRR, with R and R as defined

above, a hetero fiQH, aid heteroaryl group being optionally
substituted w toha%%[}lcll&g%t@.gﬁg’ group chosen from al kyl groups and
het er ocycl oal kyl arajkgny! @®upnpri sing at | east one het eroat om chosen from

the nitrogen and ﬂ%g,?n%ﬁﬁﬁ”&éid @réup bein opti?liléiliybﬁi Gtu Witﬁté’to%aﬁp%he when
said heteroaryl group isS chosen Trom pyrtrolyl, im dazo %/rl, pyrazol yl and
triazoltQls, at | cwmdegeonatoni antier mithrajdeastaansngrogp chasen fremes odryCollyl be

from an &l kyl or o ikt AaRERYB ! BB EPHfS B dfio_ARRMRI Dsen
one of clainms 1 tRahd Rhahottreay bedianticalatdifftente mpessenting, andprengerdlycsen
(1SR o S B ML ARERL MmO U Sy s, EEPA Bl 2 3
V and Weach reprgSa@jcyeloaidyiggrous, and/ or a =C(R>5)- group, with RS
e R B B Y S T el
clainmed in any. onorafthel aitragerl ot cufiur attos.esaid riteterbbgy! Boups| baing rnuptionally
2 i no- 1 et hy 1. 7S0SPASSh Yty RISFPT oPTR S9FHRe RS TThy PRI ERS ) - o
et hyl - 4- oxo- 1, 4- dhdtgrbicgeldaliBA gequipk heprriptising -8 -1t lnok dwialegtom chosen from the
| nitrogen and oxygen atoms; ‘
20 it being understood that, when the heteroaryl group is chosen from
pyrrolyl, imidazolyl, pyrazolyl and triazolyls, at least one of the nitrogen atoms
of said heteroaryl may be optionally substituted with a group R6 chosen from
an alkyl group,
o a heterocycloalkyl group comprising at least one heteroatom chosen from the
25 nitrogen, sulfur and oxygen atoms and being optionally substituted with at
least one substituent chosen from (i) halogen atoms, (i) haloalkyl groups, (iii)
linear or branched alkyl groups, and (iv) cycloalkyl groups,
it being understood that when the heterocycloalkyl groups are
chosen from pyrrolinyl, pyrrolidinyl, imidazolidinyl, imidazolinyl, pyrazolinyl,
30 pyrazolidinyl, piperidinyl, morpholinyl, piperazinyl and thiomorpholinyl, at least
one of the nitrogen atoms of said heterocycloalkyl may be optionally
substifuted with a group R6 chosen from an alkyl group,

in the form of an acid, a base or an addition salt with an acid or a base.

'35 2. The compound of formula (1) as claimed in claim 1, characterized in that:
R1 represents a -(C1-C4)alkyl group,

said compounds are in the form of a base or addition salts with an acid.



2-am no-1-ethyl-7-(3-fluoro-4-{[(3-fluoroPhenyGsul f onyl i am nol Pheny1) - N- net
hyl 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de; _

202- am no-7-{4-[ (et henyl sul fonyl ) am no] - 3-f | uor opheny11- 1- et hyl - N- net hy1- 4-
oxo0- 1, 4- di hydro-1, 8-napht hyri di ne- 3- caggoxani de;

2-am no-7-[4-({[2-(di net hyl am no) et hyl ] sul fonyl } am no) - 3-f | uor opheny11- 1- et
hyl - N- net hyl- 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de;

vl 25 430K8¢ BORPRH) BF YUK AL Ao 35 of A OBE D Herde i v
2- am no- l4gfthyl- 7- (3 fluoro-4-{gl

-nmet hyl - 1H-i m dazol - OGsul f onyl ] am nol phenyl)

N- met hyl - R2JRBrepents & ﬁé&p@aik}égf%‘ﬁht hyri di ne- 3- car boxani de;

2- am nos57shi- c[oﬁ*ﬂéhﬁéssblﬂeflﬁﬂ%% Rk bisd bHQ&d?ﬂRJheﬁrtélmtiH -#tdeyd. - N met hyl - 4- oxo- 1
, 4- di hydro-1, 8-napht hyri di ne- 3- car boxan de;

302 am no- 7- (3 chloro-4-{[ (2, 3-di chl or ophenyGsul f onyl i am nol phenyl) - 1- et hyl

-N- et hylg ViR

2 am mo- 1 A L e o e R g SRR Dy -

Nnet hyl - 4-ﬂnﬁ¢o 1, 4- di hydro-1, 8- napht hyr| di ne- 3-car boxam de;

2-am no- 1"?%}*% thy1-4-oxo-7-{4-[(pyrid

i n-3-yl sul 3am no] pheny1}-1, 4- 35

di hydr do1 sardmmmdupds dierie 8 foam lod » asel or addition salts with an acid.

2-am no-7-(4-([(2, 6-dichl orophenyl ) sul fonyl ] am no}-3-fl uorophenyl)-1-et hyl -

- Nmet hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-car boxam de; 65

2- am no- 741 The lkbmpourd f foPmbladi)cdd dainyziden a8y wink arf\ddimsiino )4 bbaradierizeceinhy | -

met hyl - %q[ 1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de; 2-am

i no-7-(2- f'or o- 4- {[(2, 3- d| chl or ophenyl ) sul f onyl | am no} Pheny1l) - 1- et hyl - Nret

hy1- 4- oxo-H:s &pfbsbﬁ&r@h}b;&dn@bmhyrl di ne- 3- car boxam i de;

, "52ng{nhn 44 pzoﬂﬁﬂghﬂ%% hegﬁﬁlalﬁf?%%%&lg %ér"lﬂ fl uor phenyl) 1-et hyl.-

~ 2-am no-7- (4 {[(2 3-di chl orophenyOsu Ifonyljam

i no} - ‘3- net hﬁ' pheny1l) - 1- et hyl - Nmet h¥ oxo-1,4-d IC]I%@

i ne- 3-car fo gﬁlcgg]pougd Sf’rfoﬁ L RINE ‘a'ﬂﬂq?e'ﬂfﬂﬂi operof Fﬁyflosiu Ch?
i nol pheny khat4- oxo- 1, 4-di hyd ro- 10 1, 8-naphthyri di ne-3-car boxam de

2-am no-7-(4-{[(2,3-dichlor ophenypsul fonyl ] am no} pheny1l) - 1- et hyl - N- et hyl -
- 0x01, 4- diMyaPESEN8 ASAYhyr i di ne- 3- car boxanmi de:

2-am ngy/ s@ﬂféc[nﬁp?ou%dglbpéwh%@m?ﬁrw%&ste%wlﬂ.am BAllsvatH drtiqsi@Pheny1) - 1-et hyl -
met hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de;

152-am no- 7- (4-{[ (2-chl orophenyOsuI fonyl]am no} phenyl) - 1-et hyl - N- net hyl -

xo- 1, 4-difn ; | f claims 1 © @ Bharacterized i
i no-1-et hylﬁgé%:?ﬂnf @&?Ehf??ﬁg{(ag(‘ f uorop enwﬂﬁf%ncy ‘Engmt% aracterized in
no} pheny1)that net hyl- 4- oxo- 1, 4- di hydr o- 118- napht hyri di ne- 3- car boxani de;

2. am Lno ed e ApRBg gy T or! 1 am
25 o an alkyl group;

ht hgrl d

o a group -NRR’, with R and R’, which may be identical or different,
representing, independently of each other, a hydrogen atom, an alkyl group or
a -(C3-CB)cycloalkyl group, '

o an alkenyl group, '

30 o an aryl group, said group being optionally subsfifuted with at least one
halogen atom, and/or with at least one group chosen from alkoxy groups and
the groups -NRR’, with R and R’ as defined above,

o a heteroaryl group, said heteroaryl group being optionally substituted with at
least one group chosen from alkyl groups and heterocycloalkyl groups

35 comprising at least one heteroatom chosen from the nitrogen and oxygen

aioms;



20 4-oxo-1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de;

2-am no-7-(4-{[ (3-chl orophenyl ) sul fonyl ] am no}-3-fl uorophenyl)- 1-et hyl -

t hyl 4- oxo- 1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxani de;

2-am no-7-(4-{[(314-difl uorophenyl)sul fgnyl ] am no}- 3-fl uorophenyl)-1-et hyl -
Nmet hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de;

252- am' no- 1- et hy1- 7t ©E8ingl understdod [that fwheor epitelnstexoalt qgToun dsrialodgrhéiopi) - N-m

et hyl -4- oxo-1, dr 8-
2- ani no- 1. SO RN E a5l RS Wit o R BRI R Afpgen stoms of Sold ey
hyl - 4- oxo- lhéteﬂbehydmw e Soptiapaityhyulistliutet B4tc s lgooupnREe with R6 representlng a

2-am no-1-eth 3f|uoro4 6(m)rphoI|n4yOpyr|d|n3 30
~yl]sul fonyl $% ﬁB?%ﬁﬁ'efFﬂp@aNaWé' i:,: P4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car
boxam dg; 2-am no-1l-ethyl-7-(3-fluoro

4-{ rid 2-yl net hyl | f h thyl - 4- - - di

5. nééﬁgh;sl Hhenedmocar (o () 26 Gaymed By g a9 Of Seigl 16 s Hapeceretid) °f s
reacte SR 2V 73 0Y; I

cat al ystvwaﬁr?gRg r%ase %g ﬁ;H &{dgyh ﬁFls‘lﬁl] ﬁlze)wyl( t():Y—Ihzd)mr}?am fEffliell 1) igfomuﬁzngpRll ngR2

R3, R4, n, n', V, WY, Zand Ar are as defined in claim1l1, X represents a

| eavi ng gbgﬂ?o%?&}%ﬁf fSrrAt gﬁfa'sgﬁéﬁrq@@ﬂ'yﬁny otgrg @taiWr’st h‘Péij é]far@ét@rl%ﬁllﬂg a

conpound 0 as c any one of cfal ms 0,
char acter ire¢d,iZy Yread W eacipogprdsertts feor@id| grogp Xpy/oy ER—@H%@)) 'QFQUP, with R5

representing a chlorine or fiuorine atom, Y, Z, V and W being thus in an optionally

substituted phenyl group.

10. The compound of formula () as claimed in any one of claims 1 to 9, chosen from the
15 following compounds _ | :
| 2-amino-1-ethyl-7-(3-fluoro-4-{{(pyridin-3- ylmethyl)sulfonyl]ammo}pheny!) -N-
- methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-fluoro-4-{[(3-fluorophenyl)sulfonyljamino}phenyl)-N-methyi-
4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
20 2-amino-7-{4-[(ethenylsulfonyl}amino]-3-fluorophenyl}-1-ethyl-N-methyl-4-oxo-1,4-
dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-[4-({{2-(dimethylamino)ethyl}sulfonyl}amino)-3-flucrophenyl}-1-ethyl-N-
methyt-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4~{[(3-aminobenzyl)sulfonyllamino}-3-fluorophenyl)-1-ethyl-N-methyl-
25 4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-fluoro-4-{{{ 1-methyl-1H-imidazol-4-yl)sulfonyllamino}phenyl)-
N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-{4-[( butyisulfonyl)aminol-3-fluorophenyl}-1-ethyl-N-methyl-4-oxo-1,4-
dihydro-1,8-naphthyridine-3-carboxamide; | |
30 2-amino-7-(3-chloro-4-{[(2,3-dichlorophenyf)sulfonyllamino}phenyl)-1-ethyi-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-{4-{[(2,5-dichiorophenyl}sulfonyflamino}-3-fluorophenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-N-methyl-4-oxo-7-{4-[(pyridin-3-ylsulfonyl)amino]phenyl}-1,4-
35 dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[{2,6-dichiorophenyl)sulfonyflamino}-3-fluorophenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;



R4 R3 10(IXb) is reacted with a conmpound of forrmula (VIIl), 0 O NIHRLOHO M=
NNNH2or /(CH2)ni R2 (VII11I) where R1, R2, R3, R4, n, n', V, W Y, Z and

Ar are as defined in claiml1l, X represents a 15 leaving group and 11/1 is

as defined above. 13. A conpound of fogsula (VII1): O NHR ()P hii/NNNE
-i2 ACHO'li R2 67 M= OH 0 )c13.,0 O (VIII?
2-amino-7-(2-chloro-4-{f(2,5-dichlorophenyl)sulfonyljamino}phenyl}-1-ethyl-N-

methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(2-chioro-4-{[(2,3-dichlorophenyl)sulfonyllamino}phenyl}-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
5 2-amino-7-(4-{[(2,3-dichiorophenyl)sulfonyllamino}-2-fiuorophenyi)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,3-dichiorophenyl)sulfonyljamino}-3-methylphenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-N-methyl-7-{4-{{methyisulfonyl)amino]phenyl}-4-oxo-1,4-dihydro-
10 1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,3-dichiorophenyl)sulfonyl]lamino}phenyl)-1-ethyl-N-methyl-4-oxo-
1,4-dinydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-{4-{[{2,3-dichlorophenyl)sulfonyilamino}-3-flucrophenyl)-1-ethyl-N-
methyi-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
15 2-amino-7-(4-{[{2-chiorophenyl)sulfonyljamino}phenyi)-1-ethyl-N-methyl-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide; ) :
2-amino-1 -ethy1~.7—(3-fluoro'-4-{[(2-ﬂuorophenyl)sulfonyl]amino}phenyl)-N-methy!-4-
oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(4-chloropheny!)sulfonyilamino}-3-flucrophenyl)-1-ethyl-N-methyl-
20 4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-7-(4-{[(3-chlorophenyi)sulfonyljamino}-3-flucrophenyl)-1-ethyl-N-methyl-
4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide; -
2-amino-7-(4-{[(3,4-difluorophenyl}sulfonyljamino}-3-fluorophenyl}-1-ethyl-N-
methyi-4-o0xo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
25 2-amino-1-ethyl-7-(3-fluoro-4-{[(4-fluorophenyl)sulfonyljamino}phenyl }-N-methyl-4-
oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide; '
2-amino-1-ethyl-7-(3-fluoro-4-{[(3-methoxyphenyl)sulfonyllamino}phenyl)-N-
methyi-4-oxo-1,4-dinydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-[3-fluoro-4-({[6-(morpholin-4-yl)pyridin-3-
30 ylJsulfonyf}amino)phenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-fluoro-4-{[( pyridin-2-yimethyl)sulfonyljamino}phenyt)-N-
methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide.

11. A method for preparing a compound of formula (I) as claimed in any one of claims 1

35 to 10, characterized in that a compound of formula (IXa):



where R1, R2, n' are as defined in claiml1l and NI is as defined above.
14. A nedi canent, characterized in that it conprises a conpound of formula
(I') as 5 claimed in any one of clainms 1 to 10, or an addition salt of this
conpound with a pharmaceutically accept@%le acid, or else a solvate of the
conpound of forrmula (I). 15. A pharnmaceutical conpositio characterized
inthat it conprises a conpound qk fo la (1) as clained i ny one of

ar

claims 1 to 10, or a phar ma&eut\ytal acceptable @HIt, 10 a sol vate of
this conpound, and at | e&&tPone A maceut i\Gal | ccept ablle excipient. 16.
The conpound of fornula (4§ charted in any orfe oPHcl gicRs- o 10, for
its use in the treatGlgn” and/br prevention of diseaseg |inked to the
activity of protein Kki ngges. B 17. The conpound of fornmula (1) as clainmed
in any one of clains 1 to 10, for (& use in the treatnent and/or

preventi o i ferati ' S , I

P eukem ask TriBn 8 e ehnalfin 8L REASRN VIR 0 pRRRieora Sl Palhaf S e
syndr onmesbhasend nyel odyspl astic syndronmes. 20 18. The conpound of formula
(1) as clained in any one of clai 1 to 10, for its use in the treatnent
and/ or prevention of proliferativd]di sgases such as solid tunor cancers,
for -exanpl e cancers of the | of the bones, of the pancreas, of
t he skin, Kaposi's syndro ar Nftanonas, cancers of the breast,
of the uterus, of the cervi of| thejovaries, of the endometrium of the
vagi na, of the vulva, of H25 the penis, of the prostate,
fal |l opi an tube carci nonas, cancerslsuch'éé @ STs and of the anal region, of
the rectum of the small intestinelCfNthe col on, of the stomach, of the
esophagus, of the endocrine, ti2oid, parathyroid or adrenal glands, soft
ti ssue sarcomas, Ewing's sarcomas, osté&¥W}comas, dermatofibrosarcoma and

other fibrosar , cers, of der._ o . 1 i y of
the centrd e'r?elﬁgtr)%é %%Et rér’n‘)” %%e%%ﬁﬂgg eu%r%8échngggne§ﬂﬁ%€§' %Jﬁ%{ggérﬂ%fggl n
st em gl i omasingrow arebilas o defhed@bbué.t ary adenonas and met ast ases t her eof,
chronic or acute |eukem as, |ynphocytic 68 |ynphomas, Hodgkin's disease
and nyel oproliferative syndrones, and nyel odyspl astic syndrones. 19. The :
conpound ap. A efdthbciol plepafing balofBuhd of RytmRIRe(IPés elhiriatsinlang oh@,of felkiims tis use
in the 5 treatnent and/or gr evention (%f nonrrg#('b)gnant proliferative di seases
such as r &{@fharastenzes gy iheld erprewd 4 iR ERE) heart failure, cardiac
hypertrophy, pul nonary arteri al hypeg\me\zf')@n, fibrosis, diabetic

nephropat hy, gl omerul onephritd s chyoni @ pyel onephritis, hemangi onas,

aut oi mune di seases such as psdfi as fANscl erodermatitis, i nunosuppr essi on.
10 20. A conbination of @a,el eastyonezConpound of formula (1) as clained in
any one of clains 1 to 1 ')f,‘h at| | east one chenot herapeutic agent.

R
10 R4 3 (le)

is reacted with a compound of formuia (VI111),

o)
f ~ | NHR, OH 0
. M= B.
NT N7 SNH, HCTOH 3B
M | . 2 or
(CH,)n

R2
_ _ (VI
where R1, R2, R3, R4, n, n’, V, W, Y, Z and Ar are as defined in claim 1, X represents a

15 leaving group and M is as defined above.

13. A compound of formuia (VIII):
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where R1, R2, n’ are as defined in claim 1 and M is as defined above.

14. A medicament, characterized in that it comprises a compound of formula (l) as
claimed in any one of claims 1 to 10, or an addition salt of this compound with a

pharmaceutically acceptabie acid, or else a solvate of the compound of formula (1).

15. A pharmaceutical composition, characterized in that it comprises a compound of
formula (1) as claimed in any one of claims 1 to 10, or a pharmaceutically acceptable salt,

or a.solvate of this compound, and at least one pharmaceutically acceptable excipient.

16. The compound of formula (I} as claimed in any 6ne of claims 1 to 10, for its use in the

treatment and/or prevention of diseases linked to the activity of protein kinases.

17. The compound of formula (I} as claimed in any one of claims 1 to 10, for its use in the
treatment and/or prevention of proliferative diseases such as cancers, chronic or acute
leukemias, lymphocytic Iymphomas, Hodgkin's disease, and myeloproliferative
syndromes, and myelodysplastic syndromes.

18. The compound of formula (I} as claimed in any one of claims 1 to 10, for its use in the

treatment andfor prevention of proliferative diseases such as solid tumor cancers, for

~example cancers of the lung (NSCLC), of the bones, of the pancreas, of the skin,

Kaposi’s syndrome, intraocular melanomas, cancers of the breast, of the uterus, of the
cervix, of the ovaries, of the endometrium, of the vagina, of the vulva, of the urethra, of
the penis, of the prostate, fallopian tube carcinomas, cancers such as GISTs and of the
anal region, of the rectum, of the small intestine, of the colon, of the stomach, of the
esophagus, of the endocrine, thyroid, parathyroid or adrenal glands, soft tissue
sarcomas, Ewing's sarcomas, ostesarcomas, dermatofibrosarcoma and other
fibrosarcomas, cancers of the bladder or of the kidney, neoplasms of the central nervous
system, vertebral column and desmoid tumors, brain stem gliomas and glioblastomas,

pituitary adenomas and metastases thereof, chronic or acute leukemias, tymphocytic
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lymphomas, Hodgkin's disease and mysloproiiferative syndromes,' and myelodysplastic
syndromes.

19. The compound of formula (1) as claimed in any one of claims 1 to 10, for its use in the
treatment and/or prevention of nonmalignant proliferative diseases such as restenosis,
atherosclerosis, thrombosis, heart failure, cardiac hypertrophy, pulmonary arterial
hypertension, fibrosis, diabetic nephropathy, glomerulonephritis, chronic pyelonephritis,
hemangiomas, autoimmune diseases such as psoriasis, sclerodermatitis,

immunosuppression.

20. A combination of at least one compound of formula (1) as claimed in any one of
claims 1 to 10 with at least one chemotherapeutic agent.



