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The ri bosomal p70 S6 Ki a serine/threonine
ki nase (of the AGC kinase famly) of the P13-kinase/ mMfOR pat hway anong the
first described as 15 activated by insulin and many growth factors. This
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ki nase), also 25 activated by mlfOR, in which 7 phosphorylation sites
(seri ne or threom ne) are conserved The structure of S6K1 conprises four
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35 The upstream S|gnalmg 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 example PDGF, EGF), nutrients or



25 treatnment with S6K1 inhibitors. IV. Role of S6K1 in the cardiovascul ar
system Hypertrophy of the cardi onyocytes due to an excessive protein
synthesis is one of the key mechani sns involved in the devel opnent of
nyocar di al hypertrophy which results in30 heart failure. The nlOR/ S6K1
signaling pathway is one of the main systens for regulating cell growth by
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IV. Role of S6K1 in the cardiovascular sysiem

Hypertrophy of the cardiomyocytes due to 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/SBK1 signaling pathway is one of the main systems for
regulating 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 mTOR (MTORC1 complex) which blocks the activation
of S6K1. Rapamycin reduces cardiac hypertrophy following a cardiac overioad by
35 constriction of the aorta in mice and rats (Gao et al. Hypertension 2006, Boluyt M. et 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 phosphorylated 36Kl
30 (Biecker et a/. JPET 2005). In another nodel of fibrosis of the liver

i nduced in rats by carbon tetrachloride, rapanycin reduces coll agen
deposi ts and transglutam nase activity ign vivo and conpletely bl ocks the
proliferation of stellar cells which is induced by PDGFp (Zhu et al.
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primar95breast cancers (Barlund et at 2000, Wi et alL 2000, Couch et at 20

1999 t hi &s i qn |s associated wth a poor pro’gnosi s i ndependent
of t)he arrplvrsRy Gase o d et at 2000). - liver cancer
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The role of S6K1 in liver fibrosis and in particular in the process of activation of hepatic
25 stellar celis (for a review cf Parsons J. Gastro. Hepatol. 2007) has been demonstrated in
experiments in vivo in the liver fibrosis model in rats by ligation of the bile duct or the
inhibition of MTOR by rapamycin reduces the activation 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 et al. JPET 2005). In another model of fibrosis of the liver induced in rats by
carbon tetrachloride, rapamycin reduces collagen deposits and transglutaminase activity
in vivo and completely blocks the proliferation of stellar cells which is induced by PDGFpB
(Zhu et al. Gastroenterology 1999). In 2 models of liver fibrosis induced by ligation of the
bile duct (BDL) or by injection of dimethyinitrosamine (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 (Svegliati-Baroni et af. J.



(RTK). The binding of ligands 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 & Schiessinger,
1998). 5 of thei r tyrosine kinase portion which leads to the
transphosphor | ation of the tyrosine residues (Wiss & Schl essinger, 1998).
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2RTK). The binding of ligands to RTKs induces dimerization of the receptors, the
activation of their tyrosine kinase portion which ieads to the transphosphorylation of the
35 tyrosine residues (Weiss & Schiessinger, 1998).

The binding of ligands to these RTKs induces dimerization of the receptors, the activation



Furthernore, in animals and in the clinical setting in humans, it has been

shown that inhibitors of tyrosine kinase activity inhibit the proliferation
of blast cells and make it possible to check the | eukenbgenesis process. 20
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derived“from bone marrow, progenitors which 35 differentiate into nmature
peri cyt es AguaHiagbduBl, IAMID(acute myeloid leukemia)-type blast cells can also overexpress

other receptors with kinase activity such as c-kit or else PDGF-R.

Myeloproliferative/dysplastic syndromes

. 35 Quite frequently, cytogenetic abnormalities following chromosomal translocations have
been reported in myeloproliferative syndromes. These rearrangements generate
deregulated fusion proteins with tyrosine kinase activity which are involved in the



8 denonstrated by the use of an inhibitor of the tyrosine kinase activity

-~ of PDG~-R in animal nodels (transgenic nodel of pancreatic tunor and

i npl antation of glionma tunor), and the effect on tunor growth turns out to
be profound in conbination with an inhibitor of the kinase activity of
VEGF- R (Bergers et al., 2003). Literature data (Cao et al, 2002, 5 Fons et
al ., 2004)pr erationeofonysioidblagt eele. | nt er vention of PDGF-R alpha and PDGF-C i n
angi ogenesis and in the differentiation of the endothelial progenitors into
cells of the perlcyte type and snDoth nuscle ceIIs In the light of these
various studi es;Fus yrehgins witin gotinitls of the invention 10 are
of intere t ers h ir.eff ct on . the cells
of the enj%?%ﬁ rﬁgﬁg‘@ﬁfﬁpgﬁbgﬁhgf?hgg%ﬁgﬁﬁng8ﬂ¥Vf$ﬁmdP% Wﬂ Peantf c
agent s SudiGisReyatorokion tagetites hand,iaflanN-teodsmaln eirgbbee prdis (in Aehéiads ed

fi brobl as u nt ip.the tunor roma and is found on the
acti vat edttr%f]%(%rg) Fast CB( nygﬁ?b{&g(g‘f”agt E?\.’e eeﬁa?%@% GURTE b CHRRIF es
that the cuwelinmerocyic iobkeribs KCMONS: RabHPDEFRBet4, SH@PD@PCﬁbeE{aWI-HFM -PpEFL OXi C

agents le e.m.crodensi t t vessels in ovarian
cancers ( o}éi?@ %I%J“EIE Sﬂiet%nr ehlﬁtt%rdﬁg} 'H??tdm Hé%qrgsetr‘z%@itds gerivgd fromop3) .
PDGF- R betti#e tragsibetios t(&;ez)pqaawaneamf efidodes nat RIsRini pnoeém tooRSIEhgO bf tHee NE unor

20 (He h d f hi t f PDGF-R
2t ord8h fornfilol Boof haHnsBfittoh W80T Ak B Bl Chaflid et GREParaRpeLr
reduci ng tor@)meﬂzammdomamrmsemen (tt@f ﬂ‘faif pan*;] Egldeﬂ@%, diﬂr%ﬁ@édkfdf-mn@ﬂ 1, fudiBn @ .
muri ne mni s nhi bitor. of. the kinase activity o
PDGF- R i n%%t(\éligsap'ﬁ ﬁ%ﬂleo(f?gﬁhﬂf %Cq'éf&y ‘Eﬂg%‘{'ﬁ%‘? dpTain: %h'ég%‘?f?"é’ bege Sf‘@l%)r/ and
t2 832 [ gcr dasite tbhe capabld claeansfdaridd hematdboktit eBReon 89| @dc@bb% Al iRl -

1 etr

stroma thé’?&'lpgllg 'W%%?'é?eﬁlﬁ)aé“%%g’él th%?él%g@{ @5'\?%%,3@495. rgfi‘gé%otk% E)he t;rmr

revi ew1SeeivBpihi fosién Fritain lead @7 h mydRlisd|Bseerpraferatne(richistardi. eﬁQQ@b‘OW t hat
the PDG--R and PDGF-ligand pair is involved in the devel opnent of

net ast ases, certainly by their action on angi ogenesis and netastati zation

by the bl Gadheriosell intdrtmals b ial e dndvica sbttir@CFn I‘iifrﬁ@r%t itOfks! OB SRGlPaRRpesi s
and therefore the yt ast ses di ssen pat ed %batl c vessels. One

revi ew dodUHRYRIS Of FFORis | E‘Gf’%rac{"ﬂ@ ighipd dpe r%‘?'@eré?'orP lagBcelis and make it

| ynphangi pgesiisis itscrased the/wpkethbgendBic pedrses 35 (Cao et al ., 2005). However,
t he majﬁﬁﬂrsity of the studies involve the expression of PDG-- R in the
enviro nt of the metastases which pronote the establishnment and

devel oprment of - S&QMS@Wnéwmﬂ)P@GFTR%I&éWEQaHW& frequently reported is
the 9 devl_el oPrrent 0 t ases, Rr ostate cancer. In the light of

t hese vari'89s U§‘L°Udl?r8g'”5| thP’é" nggi‘ﬁ atlﬂ’ﬂi‘t ¥ beempeRaties: Ser-PRER- ﬁ%ﬂ?h@l on

are of iniafBsk freserthe 4 %@fpf&%h@hlcsﬁlbéldldc%m@rhfa i hehd Fﬁ’lﬁTI?ﬁF’D%‘T-* the
cells of tRéF éﬁ{]wro ment and this elngqln combi nati on wth
t her apeut NEPEGMEE sUeHNG & 8 puBPeRUiatioq i feukeptias, KHilsi @@ﬁlﬁomllcalﬁgk%@éﬁem s.

C. Fi bposesrifedirons ahypseohélict YRdeMES@Rin & Ar bomd)Y TS EQPﬁ:H
cancer, radiothera %ng% treagfﬂ'lrreneitW hepat |rt|ns al coho emyg"& r@t?l cation

of PDGF i@ Qﬂnéfgw\g? iMidhst W&tWSﬁrﬂ%ﬂﬁ'wﬁE%&me gnct ISerBMSlhje for the
asbest osi gharchiepdiifdrbfitOsitBededcpger ul onephritis), nedullar fibrosis (often
associ ated with negakaryocytic | eukem as), induced by radiotherapy as well
as hepatic and pancreatic fibroses (linked to al coholem a or to hepatitis)
(for a rewinmMores: tﬂ@kﬁ@é@ﬁétwﬂ@gpﬁbGFA@ aRHEHRXYRSASTH 8fticaly &PFE Jamelsn 1 N

parti cgl ar _clearl %
of positive IF’1L1 PDGF R alpha cells and recently an inhibitory compound got the

indication for HES/CEL.

Thus, inhibiting the kinase activity of PDGF-Ralpha and beta as the compounds of the
invention do has proved to be of therapeutic interest for AMLs.
35



15 and results in in vivo nodels with inhibitors of the PDGF-R TK activity
have al so been reported. Anong these studies, that of Einter et al., (2002)
has shown that PDG--CC is a potent inducer of renal fibrosis. The authors
tested the efficacy of a neutralizing anptibody in a nodel of unilateral
urethra ligation, where fibrosis develops particularly rapidly. They
observed #.welig canedrsd antifibrosing effect with a reduction in the

accunul at i [ h ceum | ation, of

ot racel | (s PPNAECLRE WA B G RBabd b BB ot anaY k8" st uay
carri ed oirtetient &@r soltetanskrspeithep hadiredtiydagsting theduoed cblywbicaduy;emtasnrinp ofm ce

oroventi oReBE Y [ SERIEl FRARH-R IR b ivrs ol PEbLlrastrbin el Gl

cel I s (Bomroviginnant byﬂé@ﬁ}nhzuhg the metlerk mforﬂerbtoomnmotmﬂlmmmattcﬁshﬁlsbﬂ&r a

PDG-- R TK o] ression_of fibrosis |n the nary
ar enchy i AUk car o T e s b Sl BEETS ot Einss Rercets. e tinpous
Ki nnul a VIstroMaI hamars €GISTY demastbfitirbsaresibgt giomal) blbelaétbbaraégBmahglomas

asbest os-i_nd [ stitial eunoni a, Ex Lun (7):
35770y @B EEs | BEH Lty DR FRBolat Pl L RPedi hrsar S Bhe i
fibrosis. tneatnh\as obeeh soli¢aahoershown t hat PDGFBB and DD possess

profi br @geni c characteristics on 30 hepatic stellate cells (Rovida et al.,
2008; rkham Kanphorst et al., 2007). In vivo, a PDG--R TK inhibitor is
capabl e ofB. Tatystingd® BAFIRTH inthegemas eAvironrendel of bile duct ligation in
rats (Neef et al .. 2006). 10 D. Vascul ar diseases: atherosclerosis &
rest enosi ﬁ-—ggﬂ?—@ﬁ—%scl erosis The proliferation and nigration of vascul ar

smoot h nusekecaie! df sthe anibi RHYiRorintent Forininah iRlERRN toapPBY tHaf ddJetbpaidrerdiase and
thus plays a major,. rale in atherosclerosis and in restenosis follow ng

angi opl as 9" NS AR 1 B2 RY2 Primapasr BRI MRy (Metisiases)ateteng the

vitro agdcems ¥ the dnRiréthéralwHigileksiedROGPLISaNG For WNigh & rdid of BES Seceptor
phenonena. In vivo, an increase in the expression of PDGF in a "vein graft”

model in PR§LeRALCBeRsratatalg the Myl Cris pTdRe vesseisnthiahisite say thergsicies enBeen
shown t hathegmbdthinRistrIced blithBsoltke aetilatdd Horehia&fPGF- R substantial |y reduced
the size of the lesions of the thoracic and abdom nal artery in diabetic
m ce ApoE-KO (animals treated with streptozotocin). Another study has 10

shown t hatAngl'é@ehéﬂ”% Bid broBedf fof Q@n&amémgammyc@&eeyfrfn@% éﬁ&Hﬁé&%& TK or

PDGF A) leads to a reduction in the formation of the neointinma 'n "balloon
i nj ur y20aR8 bycBIoBlizatien aznck fiffepdiation of Ponpunarey celeglitns bpth vogontratiedins et

al ., 1991 praiirdraiich 6f i endSifdiial %bl'f&dﬂﬁcﬁ a%oBhszaho?@@ﬁéng@bﬁasT@Lfﬁwm R b%h%or S

of the tyrosine kinase activity of PDG--R such as the conpounds of
present | MMASTAW &8, Obserype eiie tAMPRRsQYBSCUATZaHe Blocess:. ﬁtﬂ@rs b@pa RBOWR N Viffo
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i nvol ved in these pathol ogires such as FG~, in the treatnent

li nked t o 3PR< GF%llnfasdiiendh thess ageharismsnt den a*ms@e@ @@mpgstmm that the
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The importance of blocking the activity of PDGF-R on the tumor pericytes has been



0~\K NZNNNH2 (Ar)l S -1" [/(CH2)ni R4-(01-12)n Nz R2 I R3 (I)
in which n represents 0, 1, 2 or 3; n" represents 0, 1, 2, 3 or 4;

8

demonstrated by the use of an inhibitor of the tyrosine kinase activity of PDGF-R in
animal models (transgenic model of pancreatic tumor and implantation of glioma tumor),
and the effect on tumor growth turns out to be profound in combination with an inhibitor
of the kinase activity of VEGF-R (Bergers et al., 2003). Literature data (Cao et al, 2002,
5 Fons et al,, 2004) have demonstrated the intervention of PDGF-R alpha and PDGF-C in
angiogenesis and in the differentiation of the endothelial progenitors into cells of the

pericyte type and smooth muscle cells.

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 inhibitor of the kinase activity of PDGF-R impfoves the consumption
of chemotherapeutic agents by the tumor and thus increases their efficacy (Griffon-

25 Efienne, 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 involved 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 meta'stases which promote the establishment and
development of secondary tumors. The example most frequently reported is the



5 Rl represents an al kyl group; R2 represents: (i) a cycl oal kyl

group, (ii) an alkyl group, or (iii) an al koxy group, 10Osaid
cycl oal kyl, al kyl or al koxy groups being optionally substituted with one or
nore hal ogen atons; R3 represents: 9 (i) a hydrogen atom or

(i1) a -C(0)al kyl group; 15 Ar represents a 5- or 6-nenbered aryl or

het er oar yFevsiepinem ofbershmytasiases/ chpepsiate carjcarepr esent, i ndependent |y of
each other, (i) a =CH group, (ii) a =C(R5)- group in which R5 represents:
o an al kyl group, 200 a hal ogen atom or o an al koxy group, (H)a

het er oat oM gl@dmh of fhese tvadous studigenit &t apnaretidhatuhé gpmabemsasfdhe hevenkiymen

b , | ' I , It
bei ng untarsEhaireRa e areafet,of s MR BY SFEL SR8 hE4Bn 2RI o e
pyrrol yb, envifoaaest \And pye deivigy in anchbtratier ot stheatthérapsiticongenié ok as

ni trogen : I.d.het | . optionally substituted with a
groupgRG c g@ﬁ%ﬁ@%%ﬁ%a ‘%ﬁ%@r{‘ Y ,Xe 1 represents a group chosen from o
an al kyl -group; 300 an al koxyal kyl group, 12 a group -NRR with Rand R,
whi ch nayﬁbgidrgggéical or different, representing, independently of each

ot her, a hydrogehn atom an al kyl group or a -(C3-C6)cycl oal kyl group, a
cycl oal kyFibgrsmspareSaftem taé keugé ofr auprimaginedny |sugh calpa saiadr aradiothérapps

"0 SRL SRRt AABRI AP LI RRl U REA B PeB? B Blch P =
hal oal ky| pulynonahyk Gitkrysis nfifaialirgr astpestosth)t henagfiowss (dRRerultntphrls pneeRillar whi ch
may be 1 deptlEAondt 2LdEREE Wih mERNER R RuktMEEPInAeat Y, Qhitherapy as
well as hepatic and pancreatic fibroses (linked to aicoholemia or to hepatitis) (for a review
see JC Bonner, 2004). An overexpression of PDGF has been in particular clearly shown
15 and results in in vivo models with inhibitors of the PDGF-R TK activity have -also been
reported. Among these studies, that of Einter et al., (2002) has shown that PDGF-CC is a
potent inducer of renal fibrosis. The authors tested the efficacy of a neutralizing antibody
in a model of unilateral urethra ligation, where fibrosis develops particularly rapidly. They
observed a very marked antifibrosing effect with a reduction in the accumulation of
20 myofibroblasts, a reduction in the accumulation of extracellular matrix and a reduction in
collagen IV deposits. Another study carried out in a model of pulmonary fibrosis induced
“by bleomycin in mice has shown the efficacy of an inhibitor of the TK activity of PDGF-R
on the prevention of fibrosis by inhibition of the proliferation of mesenchymal celis (Aono
et al., 2005). In a model of fibrosis induced by asbestos, a PDGF-R TK inhibitor reduced
25 the progression of fibrosis in the pulmonary parenchyma and the deposition of collagen
(Vuorinen K, Gao F, Oury TD, Kinnula VL, Mylldrniemi M. Iimatinib 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 cells (Rovida et al., 2008; Borkham-Kamphorst et al., 2007). /n vivo, a
PDGF-R TK inhibitor is capable of reducing early fibrogenesis in a model 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.



10 each other, a hydrogen atom or a group chosen from al kyl groups and
-(C3-C6) cycl oal kyl groups, a heteroaryl group, said groups conprising at

| east one heteroat om chosen fromthe nitrogen or sulfur atom said

het er oaryl groups being optionally subsgptuted with at | east one group
chosen from al kyl groups and a 15 heterocycl oal kyl group conprising at

| east oneDh¥aecwar diseasass athdrostierdsis &irestegeaisaartenugtgamsﬁ ons; it

bei ng und , r enf re II,
" dazor yie ool antdfikpien o AR SHBHP ke o RiE e B i e o
sai d het ehw;rbphya;af biee sutesies tajrﬂemum plays agneaigr Re onoastbesroﬁcfiemfsuanaﬂd Ky |
20grou r rou risin st ape . het ero
chgsenpfro tgﬁé%nf?ﬁ%éi%héﬁéwﬁ%&ran &%Er%;%'gﬁto%tyohgwag 8eﬁg[éﬁ5y gﬁﬁ%%ﬁqf*?
substi t &t edvmw Iahda't vive asniciabmeddis tthdt IRDGF chinssved lhdhes(el phehemegan/nativais,
E)T, ;Z]Cﬂgljoalt‘nk cr ﬁ@‘uﬁ %ﬁ;%i% fgyn[gGggt %8\?@%? antq%g 1?131? | Ibne%%rsh%(tvn in ¢
bei ng undeesitolad ITdmlbrmbren itt ees et g:reenlwhbwaltgaﬂ algr‘mﬁtm&rwf eh@rre(sadsuvfty@m
rrolin I rolidin im in azo rrazo
D avol | SFRAPRG iR, redlkat S SRR pTREPES Phe MR ahAGHorbRBITahy |
at | east arterydh didbetiamideOgesE-BOqaBInGs Beated th %trépt}ézdat@dh}(Wnotﬂi@V sh@y has
oot o Ao AL MBS 8 B R B A T e i e
_(i_ﬁrrpounds Ieafdsftforamdd&ct(dn) NNy feoidtiah Ibf@t?@ nebiniifa én aﬁa{iﬁﬁiﬁﬁrrurﬂj §7d bedtodrpns.
ey may therefore exjst rmao nti oners steremsorrers
The)s/e e%aﬁ‘ prgniégsgenoglg @Oé’]?[éer(BSQ% 99§n§em x?‘ﬂ?bs%%er @S e @1 iR g
racem c midueest,al.f oggp)part of the inventl on. 13 For exanple, when R4

represents a heterocycle, the absolute configuration of a carbon
substituted on said heterocycle may be R or S The conpounds of formula

(1) mays5exhat, ihbitdie of PlenebinbagRse attidgdf PDBF-Rablich ¥4 he BfpasndDorSHEN
addition salts formpart of the |nvent|on These salts may be prepared with

phar maceu®! 5N Vwﬁ'& fePset @ Hieranyupl ehice Aier alons: H‘éi“ 8‘&'7"8!@31@‘6?"!}\‘ f or

exanpl e, tempbliRisPhat bicahtagtnists df&ﬁﬂxe%tgremrpfactdw ummaumﬁes@f pétﬂé[ .b@ (1),
al so formﬁart of the invention, npounds of forrmula (I)

exi st in SHE @S FPBr s Hle, Gramest %ﬁﬂ“&ﬁ'%es HalRst P e Pradiferafiom %ff Yascuiar

associ at i @ﬂﬁ)o@fmgéﬁl@bél%téu@ﬁés\étﬁelﬂo&@oﬁ rERESoIPP&EBhEBp @bty 2P kB Mnghe
water, in _crystalline or anorphous form Such sol vates and hydrates al so

for m paPt f'H'Ingtoﬁ@"@Wé%'?rﬁosm?%ss{ﬁtﬁ]@ézf’r HrINGROMORYERRYNPESS: al so a net hod

for preparing a conmpound of fornmula (I) according to the invention,
characterized in that a conpound of fornula (1Xa): (CH2)n R4AR3 O\ O(Ar) 110
\ g/ , - CE3'Thg-compeynds eicte \ventian. \y (g ey their Inhityitgry agkivibeen et < acthdipdund

of for nul @OAH-R) haidbrbhay KaRRBESuLr BesidRhefOvasatial ¥igtasrBd a 20 base as
defined bel ow,
25 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
30 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 infer alia an experimental pulmonary arterial hypertension model in rats, obtained
by the administration of monocrotaline for 28 days. All the treated rats survived whereas
35 b0% of them died in the untreated control group.

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



0 0 (""NIHRi XNNNH2 ACH2)nl1 R2 (VII) where RL, R2, R3, R4, n, n', V, W Y,
Z and Ar are as defined above, X represents a | eaving group defined bel ow,
advant ageously X represents a hal ogen, nore advantageously still X
represents a chlorine atomand Mis as g@efined above. 25 14 fornula (1Xb)
0O, JDV (Ar)l /SN7z (CH2)n I R4 n3(1Xb) is reacted with a conpound of
formula (VIIl), O o (M11) 5 where R, R2, R3, RAO'n, @', V, W Y, Z and
Ar are as defined above, X represents a |eaving group deffjned Iﬂel ow,
advant ageously X represents a hal ogen, nore a Sl X
represents a brom ne or iodine atom and
i
gHf iy atom an

context of the present inven?’o unl gss

there is 10 understood by: \Qg}ogen atgm

or iodine atom a heteroatom \/asni tra%{n,/op(ygen or $

al kyl group: a IineaR4e1h(6l'-g)rcheH\ﬁ turaged ali phﬂgfc gf'oup which may
contain 1, 2, 3, 4, 5 or 6 carbon atons (abbrevi ated - (Cl-C6)al kyl).
Advantageously, this 15 is a -(Cl-gA4)al kyl group. By way of exanples, there
may be mentioned as (i) -Cl alkyl group, the methyl groupfDas (H -cC2al kyl
group, the wtiy! group, as (H ) -C3al kyl group, the propyl, isopropyl
group, as (iv) -C4al kyl group, the butyl, isobutyl, tert-butyl group, as
(v) -05al kylnh gansegentstthd, penByl , i sopentyl group, as (vi) -C6al kyl group,

the hexyl egrﬁ‘%)ﬁresents 0,1,2 30r4;

5 e R1represents an alkyl group;

abope. In the
in the text,
II'*p)ri ne, brom ne

R2 represents:
(i) a cycloalkyl group,
(ii} an alkyl group, or
(i} an alkoxy group,
10 said cycloalkyl, alkyl or alkoxy groups being optionally substituted with one or

more halogen atoms;

R3 represents:
(i) ahydrogen atom, or
(iiy a—C(O)alkyl group;
15 e« Arrepresents a 5- or 6-membered aryl or heteroaryl ring in which Y, Z, V and W:
(a) represent, independently of each other,
(i a =CH- group,
(i} a =C(R5)- group in which RS represents:
an alkyl group,

o]

20 o a halogen atom, or
o an alkoxy group,
(i) a heteroatom chosen from the nitrogen atom, the suifur atom and
the oxygen atom,
(b) at mostone 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 R6 chosen from an alky! group,

» R4 represents a group chosen from:
o an alkyl group;

30 o an alkoxyalkyl group,



- an al kyl ene group: a linear or branched saturated dival ent al kyl group as
20 previously defined, which may contain 1, 2, 3, 4, 5 or 6 carbon atons
(abbrevi ated -(Cl-C6)al kyl ene). By way of exanple, there nmay be nentioned

t he met hyl ene (or -CH2-), ethylene (or 1£t-Ot-), propylene

(- CH2- CH2- CH2-) radicals; - an al kenyl group: an aliphatic group
conprising at leastgrauraMNiRY attonR and B ngidromey de pehjcaisat ifren,

Gouni o bond. . wor dSasrE, BAeAeBIP ISR EBlesed BBt nisr AE g G P B

one 0=0 doubl e bdeS—%)«;y;atolatkalgmupgr oup: a cyclic alkyl group which may
contain 3, 4, 15 10 carbon atons, al so abbrevi ated
-(C3-C10) cycl ogl k%/?ycrdﬂg\?ag{?l’i‘geousl y, this is a -(C3-05)cycl oal kyl group. By
way of &xanpl es, arfmmnyhyxaub,e rrentl oned t he cycl opropyl, methyl cycl opropyl,
cycl obutyl, cyclo ent yclohept vl . adamant yl . an ent al ene
groups; 5- an &l WOHP ?ff‘g é;lr%lifﬁ beé'?? oﬁoﬁ?%?%n&tﬁwt ge% Fﬂ'é al kyl

group is as pr evalmjey: atemhi aadior Bythvmyean‘t ceagrplie shoddnefrem reay CheCHmkyli oned

L OS G al Kyt o oun ol T, R3S HeBDiiro 3R AR by NEReMtber hy)
group, as (H) QQ@&&IRGyWh@hom bé m%ntl@roﬁﬂv‘ﬂerent Qeﬁmé@lmd irgiepeiidents of i V)

- 0- C4al kyl group, but -Qtert-buty 10 as
0. 0aaliyl Ot oup. SR cohEh dhiyProaSts SuBeth 91 SGHE A0S rort <kgh EpuRs 3 Ky

group: a radical .Q¢3beydyubg1ky@r&gydsene O al kyl, where the al kyI and al kyl ene
groups, conpri si Qaq t he sanme nunber of carbons or not corrprl sing the sane

nunber of carb&ns? NEEPAY PR, iSFiFs PPURR CPRBHSINGR! (G35t gRe BRBRRAIES, Chopdt e may
b(ecgeg%l) OPEdI the fﬁirﬁétﬁé m&@é?(:@c% @hllﬁ?r(ﬂ £iafr, %ﬁfﬁe@ﬁé@gkyﬂoupé’“ﬂ&hg optlonaliy

al kyl ene- as define
hal oal kyl group: SHesHpied Wéjpoﬁb %@5 d‘é?ei ERURFHPES YR | ?'hY'e&T%PFha’id ? 3,
4 or 51bal ogen attﬁﬁl&oc@%aﬂ{fﬁgfﬂﬁ%cﬁl’n BfgnadeadiNfend@ialf BRSNchORGH tho'
exanpl e the groups -hal o(C al kyl, with (Cl-05)al kyl as defined above,
and in particul arNifeReN3n quéi%‘?"bﬂtﬁffﬁyl group (abbreviated -CF3); 20- a

hal oal kyl oxy group: a ha} Q@inb%ﬂ'd@rst&footh@t WiRinea %B%r&ﬁ{rl%ﬁﬁﬁ”s EHJAR flom @s
defi ned above; ar grouE a cyclic aronm roup conprising

6, 7, 8, 9 or 10 em%ﬂﬂmmﬁhv a'lf’f*“é%%’fyl%ée%i opg 9f t grruitﬂssen alofes e may
be mentioned the BNEAYheFo4 haPBERVbalkeEd Rikh broip HE BhdReh IR UR algp: an
aryl al k group: an aryl group, as defined above, substituted wth at” | east
one al K §I group, 8¥u8efined above. Advantageously, this refers to

-al kyl -aryl radi cahsterok IR t i's
to say the -CH2-Ph rgro DS?QkWOLRPc Fsh%”@(q%a;(sft%? gé%matﬁpacﬁ (g:%rﬁmT tP@r mul a
-0-aryl, where t hatregep SQFWU@WCI §xmnpa‘r@m80am 9eld@fqnti@a|ally3®bsaitute@it witlo it yI
group: a cyclic qg%pa(g

conprising 1 to et eregg%#rs%n\ﬁ%ﬁgiérﬁre& é h% é Qorn%mt e n| tr erﬁsgtom

t he oxygen atom &fidatkmlegrawpst aﬁvqﬁmousimdj@@ﬁérm@rﬂncpe@f(%a%a!bylmoup%en@s to
be i denti cal or they are 2 in nunmber or independently of
each otQE o) ag(l“{)fcﬁlr)‘gﬂfytlj Uﬁgal or different, when they are 3 in nunber.
There may be menti oned, ltd)elrlg(&nwfétOOQSthBhéVWrihél hsterocpgiealyl ygroupy reag ol yl |
furanyl, pyraziny r ]tber«lwl hj I ,
3-tri azol yl and 1l3h09%¥ fr%déjrmhw g?‘m’dm"' anhHa%g erocgr{/]r(]:'{i gﬂ]@'l ¥§r§ﬁaﬂny€
optional l'y bri dgedyeydiding, aipeyitingl owphotngr pipéraging,ang tiomprphbbny satberst at om;
and conprising 1, o) het t C dmarié p y
each other, so asotge ﬁeﬁ}edg]%ﬁ %gl Qfgfns\é\ﬁ % tgm??&tb%ﬁﬁp még]%% ﬁgrn%lﬂkb

or mdé@endently efibséitutdd Wltmelgrowd%&shassntﬁr@m greakylgabuppr di fferent, when

(ney e Ty MRl D DRLHEN 81 G o B3 ggReLom o e sulfu

pyr rolidinyl, hexarret hyl enei m no, tetrahydrofuranyl, norpholinyl,
, 1-di Oxy%g%gh%%ﬁjc{ 31‘%%91}@ (ISJ may cohtaln one or more asymmetric carbon atoms. They

may therefore exist in the form of enantiomers or diastereoisomers. These enantiomers,

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

invention.



- a protecting group Pg.: a group which nmakes 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 the reactive
functional group intact at the end of 1f3the synthesis. Exanpl es of
protecting groups and nethods of protection and deprotection are given in
"Prot ect i ber Saonis Whenmgmresma thetsrstycleGireeabsetutan bonfigBtadiofadif tai canbgn)ohn
Wley & S Yor k - a leaving group: a group

whi ch rray rbsSt'trueé}ﬁor} Sal\%}ql%tgroc 21? goe, |ﬁr(?fg’(‘:ul e by breaking a heterolytic

bond, with the departure of an eI ectron pair. This group may thus 15 be

easi I y repl aced her dur a sub itutio eact

exanpl e. @h%ﬁoma%%l“ﬁg"?éﬁ%bag(' ef" tbﬁﬁ?%%re Ion SgHs &’étpre\‘flijﬁed
hydr oxy% au@ua)dcsﬂrmrsaasfcan-rmmafnesuivémmte, benzenesulfonate,

p-tol uenesul fonate, triflate, acetate, and the |ike. Exanples of [|eaving
groups and references for their preparation are given in "Advances in

Or gani ¢ Chieggesbals" may bel\mepdfred Jvitth Bskirinbosuticliy eycebtiibRy S6ds e thd ¥88s op.

ond o okePia AgS 2B, e SR ROES o Bre St br FEleRos 8 Hhe cAMPRIM O ho

f or mat i onfapiuzgnbalse Ctﬁmtmnt diamelmvédtiom hal ogenat ed derivatives and
organorrﬁtal lic corrpounds derived fromtin (via a "Stille coupl i ng"), from
magnesi m (via a "Corriu-Kumada coupling”), fromboron (via a "Suzuki

coupl i ng” The tompouridacof farhiulaa(1} Nagiatbi exoirpinerier of emihtésher thyidkstes Foeaman es of
such 25 cou&;}l 'rﬁ]?ﬂva?t al ésts are de crr bed in "Pall ad |um %ents and

catal ysts iaSReCIRPNG %Y Ingfinpe, gdth oene gr m?&%mo ecples Y saivesy or
Sons, | ncwateklih @RREIRE)or abPShoudTomg SuR soRETRe WE hyefatdsdlsadodm (Jakt offtheh are
t he subj ect of the invention, there may be nentioned a group of conpounds
in whi ch: MM represents 0, 1, 2 or 3; and/or n' represents 0, 1, 2, 3
or 4; gmd/or Rl represents an al kyI group, advant ageously a (Cl Co6) al kyl
group, rmre 35 advant ageous%ﬁ; é C4) al k%;ge%ﬂ £ and/ or represents:
17 oa cyclBaISKYIECRIoip Invedierhisagle r?s‘i“?”‘&d ide:l $ qoBHOKYY OQFQTBBJ*E' tor e
advant ageggsording td the ivenfiém chaseissibafinkiat agédmrbuna@ﬂf@.hqmél (IXEE)oup,

advant ageously a -(Cl-C6)al kyl group, nore advantageously still a
-(Cl-A4)al kyl group, or 5oan al ko group, advantageously a\-#-(Cl-C6)al kyl
group, nore advantageously sti I IV{Cl C4) al kypHgr oup, d cycl oal kyl ,
al kyl or al koxy groups b |y substrtut d wth e r nor e
hal ogen atons, advant ageou S wﬁ\t\h/é’ne or MiTe ¥ Tiooine vaBans:

advant ageously R2 r@lrlp)aents n a kyI group; 10 and/ o, eioresents: 0 a

hydrogen atom or O R3
R4 (IXa)

is reacted with a compound of formula (VI!), in the presence of a coupling catalyst and a
20 base as defined below,

O o
]\ | NHR,
o
X" "N r|\| NH,
ACH )N’
R2
(Vi)

where R1, R2, R3, R4, n, n’, V, W, Y, Z and Ar are as defined above, X represents a
lsaving group defined below, advantageously X represents a halogen, more
advantageously still X represents a chlorine atom 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 () according to the invention, characterized in that a compound of



o0 a -C(0)al kyl group, advantageously a group (Cl-C6)al kyl 0 (C1-4)al kyl
nor e advantageously still a group 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 and W 20a) represgnt, independently of each other,

1) a =CH group, ii) a =C(R5)- group in which R5 represents: an al kyl
group, adinamulegédisly a - (Cl-C6)al kyl group, nore advantageously still a
-(Cl-C4)al kyl group, 25 a hal ogen atqp a dgvant ageously chosen fromthe
fluorine atomor the chlorin a onn/or n al koxy group, advantageously a
-0-(C1l-Co6) al kyl group, nore ly still a -0-(Cl-C4)al kyl group,
I11) a heteroatom chosen fron} h en atom the sulfur atom and 30t he
oxygen atom and/or b) afChpst on e anong Y, Z, Vand Wis optionally
absent, it being understood ; en Y, Z V and Ware contained in a
heteroaryl chosen from pyrro yI, |n1da26 9 , pyrazolyl and triazolyls, at

| east one; 18 heteroaryl may be optionally
substltutg aéteﬁvﬂhgroug ﬁggggﬁﬂﬂ@?%gﬂ’ represents a group chosen from

the al kyl groups, advantageodsly @- (Cl-C6)al kyl group, nore advantageously
5still a -(Cl-C4)al kyl group;

NHR OH 0
M= B
> 0H 3cBg
or

ACH)N'

(Vill)
o2 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 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 fluorineg, chloring, bromine or iodine atom:

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

- an _alkyl group: a linear or branched saturated aliphatic group which may

confain 1, 2, 3, 4, 5 or 6 carbon atoms (abbreviated -(C1-C6)alkyl). Advantageously, this

15 is a —{C1-Cd)alkyl group. By way of examples, there may be mentioned as (i) -Clalky!
group, the methyl group, as (ii) -C2alkyl group, the ethyl group, as (iii) -C3alkyl group, the
propyl, isopropyl group, as (iv) -Cdalkyl group, -the butyl, iscbutyl, tert-butyl group, as
{v) ~Cbalkyt group, the pentyl, isopentyl group, as (vi) -Céalkyl 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-Co6)alkylene). By way of example, there may be mentioned the methylene {or
-CH,-), ethylene (or —CH,-CH,-), propylene (-CH,-CH,-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 double bond, more advantageously still a C2-C6 group comprising at least
one C=C double bond;

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




t he al koxyal kyl groups, the groups -NRR , the cycloal kyl groups,

advant ageously the -(C3-05)cycl oal kyl groups, t he al kenyl groups,
advant ageously the 02-Cl0 groups conprising at | east 10one C=C doubl e bond,
nore advant ageously still the C2-06 grouwgs conprising at | east one C=C

doubl e bond, the aryl groups, advantageously the aryl groups conprising 6
car bon at dRscarsan datamgl atpooablyrebigiedg- @@t@‘tﬂi%dlqallwu bAdvantetgedusty,t thisitis| @ast

hal h
one nal 08RO ORMBLINCBY S, M9 A 1Fy kAL BhcE SR D
hal oal kyl meatihyieyclopropyhl opdidbpiydx \cyclapérdxXy @eibhaky,r cygobepigd, aarthniamdylgeodips

- NRR groups, advantageously the 5- or 6-membered
het eroaryltis gt}ragehgsg?&fc?\r%brl sing at |east one heteroatom chosen fromthe

ni trogeh or sulfuan akoxy osakdoketenpaay|- Ogarllgmpa;dldmmtgr@;ttte alkgll dgrpup is as'

dvant ageate o=l Fead 35wl oSl Sk eri‘?&éﬁ%?&{?@%%r%ﬁ?ﬁﬁ%}@ or

conpri si ng-(@‘t %M@xy@mplsearﬁfr ma;tamﬂnutailnasﬁnz (T)mmnyh@ronptth@gamlamdg t

at ons; eter cycloa ou hol i ny i

bei ng und P agrov\ﬁeﬁ' sai%tﬁ)étgr ngﬁ/ éﬁf}%@%‘f‘@ th ‘SOPfOé%H
pyrrolyl, -Olsnﬂmpsall grbup, mﬁr ?\z)GDyGMalJ}m g’rusuga:lmé {d)lmtyiﬁodsemﬁylt Q{steEtm(‘;xtyﬂ f@ﬁ}up,

ni trog et eroar . be ionally substituted wi a

gr oup g@ %%?V O‘é %ﬂf‘ﬁ BU@Fy Eé?té%l?%‘?e&gﬁﬂ "Wr oups are chosen fromthe
pyridinyl and i mn&ﬂlmhalkv[cgtr@lms radidal dfhiernhed %IQWQLMIIHWIM@F@M@%IW@@I sing
at | east o e, _het er oat om c{l?l?%{&gﬂ omthe nitro r and _oxygen atons

and bei ng 2SPIENSEPYR?: SHBR SYE Hugoef 85&?'%?}}%% f nBEP‘?’f‘Bré?il’fg S¥Refrom
(i) the hauogen oataarmnsadmarataa;gemusdly definse By rvan bhexdrples,i m@rearmebyc:bé orine

at ons, oal k r va the, fl C C4a|k

gr oups suﬁieﬂtt'?ﬁ?cggh% glrﬂéf% gééwg% aAkygq 656?%3%'@?%% H@thaf(gasgé)?ql‘y Ieney ﬁ@ aI kyl
gr oups 15ad\ArCaatoLE definbe absveear or bralnched (C(l:Bog) al ky: glr(lzulps and

iv) the c cIoaI I ups, adv eous 5 cl gal kyl _groups,
9" Y o aaiotn RRn: SO GBTRAR T ARG RS BRI 2 U o &
chosen fr@nhwgesroramms aizyprawldudlyn&éfmeurrrraa@ma@:wlmennahébaml émﬁpple tge
R R ey L Y ey

het er ocyclt;ﬁmblqrhetﬁmgrm gp{f,reo;a@dl_m:@substl tuted with a gr oulo R6, and/or R5
e R L T e e
advant aged@ufihad sdtesen fromthe fI uorine atomand the chlorine atom or o an

| k roup, ad ant geousl Cl C6) al kyl grou nor e advant ageousl
2“ f)ryag OUFC1 5 ro Oéprcgna/omatlc roup%om%rlsmg 6, 7, 8 9 or 10 cgrbon Y

atoms. By way of examples of aryl groups, there may be mentioned the phenyl group

(abbreviated Ph) or a naphthyl group;

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

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

- 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 1o be identical
or different, when they are 2 in number or independently of each other, so as to be
identical or different, when they are 3 in number. There may be mentioned, for example,

35 the pyridinyl, pyrrolyl, pyrazolyl, furanyl, pyrazinyl, pyrimidyl, imidazolyl, thiophenyl,
thiazotyl, 1, 2, 3-triazolyl and 1, 2, 4-triazolyl groups;

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




15 R6 represents a group chosen froman al kyl group, advantageously a
-(C1-C6) al kyl group, nore advantageously still a -(Cl-C4)al kyl group,
and/or R and R, which may be identical or different, representing,

i ndependent|ly of each other, a hydrogemgtom an al kyl group or a
-(C3-C6)cycl oal kyl group, 20 in the formof an acid, a base or an addition
salt wit hcathomcatamer and begaprisioony her codnpetardéorns Wwivemuiay (bg  olmseh, ar e

th bj ' hon, .1 f. d

1 wh oh: MHgSsngsii STRERTHRF o0 EhTEnE) e, BAE fnd HegiRe 91 HETRBLNSS

- (C1- &4) abkiypdepgraoieptly ahdadr ofiiter,rsspee debesiddnticahdy diffe@i, R&heremeeswata ira

hyd ' d
et o, 3R B Aol BERETE SuBHF B o e Sl atoB S HlGBONRYHICE 7 ©
hydr och omectiaeidd.in  pértitnten gpiberdicydnpoperdsngf  Hyrotidihg, (Ihexavviattmemrﬂmbh_e
Subl oot oler bk LR P 1 TR B ARRAy B 8IUR O compounds in

whi ch: esent gr oup thosen Ty om Fhe al kyl groups,
advant ageousl y- aa afcft&etﬁﬁ)cameqga(guqmp whbick naakearit popedils lon thetdrkl hand, fo

- (CL- C4) al K h th Rand R .. which nm .
dent i cai P Bl ARG URRpiE b AR S e gy ihesis
hydr ogen atdmn the ahdeyHangr twr@generate (n@&ew)veyumdlahklygrogw gt at the ebdhef
al keny u advant ageousl| - C10 e c i si.n t le 100ne
o ot PR eR R PR RRGE irteb s Pues mRtRs SRR e LhensPREher
| east onea:@-@veimmbr‘krotmﬂab Grbils ar @gagicosyshesly @ntargepsis| 3 Bdwioar(ybhigr oups
conpri sin bon, at groups being optionally substituted
with at glélgy%‘a% Sh%ﬁﬁ%g\gﬁ’!\?fg%%gfwam ageously chosen fromthe fluorine and
chlorine atons; anehving wiotb: atgrodbwhizashapne rgadilypcledasieiorh r:D mofdduX Yy
groups angretapi%g%r r?e%ga%ly_ticN %‘glnd, V\\If\ﬂ:ht {%e%e%glgturg of%sh <§1gétIrorrlnep(:jair‘?1 tm%éegroup may thus

15 be easily replaced by another group during a substitution reaction, for example. Such

leaving groups are, for example, halogens or an activated hydroxyl group such as a
methanesulfonate, benzenesulfonate, p-toluenesulfonate, triflate, acetate, and the like.
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 aliowing 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 {[) which are the subject of the invention, there may be

mentioned a group of compounds in which:
30 e nrepresents0,1,2o0r3;

and/or

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

and/or

¢ R1 represents an alkyl group, advantageously a -(C1-C6)alkyl group, more
35 advantageously a -(C1-C4)alkyl group;

and/or

¢ R2 represents:



t he heteroaryl groups, advantageously the 5- or 6-nenbered heteroaryl

. groups conprising at | east one heteroatom chosen fromthe nitrogen atom

sai d heteroaryl groups being optionally substituted with at | east one group
20 chosen from al kyl groups, advantageowysly a -(Cl-C4)al kyl group, and

het er ocycl oal kyl groups conprising at |east one heteroatom chosen fromthe
ni trogen and oxygena ayoloslkylagwant ageaniedapusisi @ @3-61loycball kyrbupr owpe i s
nmor phol i nyl; it i 1.O0p At [ d heteroaryl groups are
chosen from pyr?@%‘gﬁge?%g@o‘?ﬁgﬁ? %&%%%ég@Pg’and triazolyls, at |east one
of the nitrogencatoms alkybaigoupet exdvanipbeomssly be ofCil &itadlkyl sgrbsp, t otoeel wit h

a group R6, wt r il osen froman al kyl group,

advant ageousl y gd\}g?@%%?g?@% qu%ﬁ{élgﬂ%{e&aggant ageously still a

- (Cl- 4% al kyl groupan 38kéxyongrotiphe avapageaslyofa f eDO1-£6(dIyl Waraalp, anerd he

subj ect of the | tian . ntioned a group of conpounds in

whi ch R4 repr eséeér}%égl%gl g?%ﬂ%ﬂlﬁ%%&-@?%@ ar%}l(nﬁﬁéou henyl , pyridinyl and

i m dazol yl gr osgs.cydloeiRyg, tlkgl ooatkoxndsoupt Beimgropton@lly subdtitltedvetit biee subj ect

of the inventign [ be, 35 nmentioned a grou f _.compounds in which

V2oV ana w Rt oG Be o ARaBRI0 R B P BlorlS BB i T R

r epr esent atpntageblsiy R2ecpresétaniaigl ooy Y, Z, V and Wthus being in an

opti onz¢|¥ %ubsti tuted phenyl group. 21 Among the conpounds of fornula (1)

whi ch ar e®t#8 subj ect of the invention, the follow ng conpounds may be

ment i onedei IRPASpFesertsar :

2-am no-1-ethyl1-7-(3-fluoro-4-fflpyridin-3-ylnethyl)sul fonyl]am nol phenyl) -

N 5 nethyl - 4- ox® 12 AVEPESHE®M 98- napht hyri di ne- 3- car boxam de (conpound No.

1) | 0

2-am no- 1- et hyl-7- (3-fl uoro-4-{[ (3-fl uorophenyl)suf f ojtyl ] ani nol pheny1) - N- e

t hyl 4- oxo- 1, 4-di hydr 0-65? 8|- 1a hlt hyri di.ne- 3- rar boxam{ de (c,(brfgle)@ﬁ‘éiPNo. 2)

- ami no- 7- { 4- Ket Hong T SUVRBHUBEIR. RS1a 263 UBNGHERT 1) - 1- et hyl - N- met hyl - 4- oxo-

1, 4- di hydro-1, 8-napht hyri di ne- 3- car boxam de (©Qonpound No. 3)

102- am no- 744- ({[ 2- (di net hyl am no) et hyl ] sul gonﬂl I@r@?aﬁy -fluorophenyl]-1-e
) Lt ) . ) = (C-C, .

'lt\lg?/l 4;\I- net hyl-4 OX Qi gfd\gh@é%gsl)}sﬁr@&%%h ridin oxam de (conpound

2- am n65 7 advenidgedusiniRIobprsshts stiydouehlademnol - 3-f | uor ophenyl) - 1- et hyl - N- net

hyl - 4- oxg-gll 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound No. 5)

2- am no- 198 R§/1 7-(3-fluoro-4-{[(1-nmethyl-1H i m dazol - 4-yGsul f onyl ] am no} ph

enyl) - 15« N-Aeichidserts @@®-ot s4nembyidtand o8 hetepdd yihgdi ne- 3- car boxamni de

(conpound . 6)

2- am no- 7209} (but yl sul f onypani no] - 3- f | uor opheny1} - 1- et hyl - N- net hy1- 4- oxo- 1

, 4- di hydeo-v,Bvnaphtayr i di ne- 3- car boxam de (conpound No. 7)

2-am ng-7-(3-chl oro-4-{[ (2, 3-di chl or ophenyl ) sul f onyl ] am no} phenyl) - 1- et hyl -

N et BY1- 4- oxo- B)ASRIP$RHrBIePesdpaivifiepeh 8iNge- 3- car boxani de (conpound No.

8) . i} . a=CH- group, .

202-am no-7-(4-{[ (2, 5-dich ophenyl ) sul fon%l ] am no} - 3-f | uor ophenyl) - 1- et hy

di chlor ) sul
| -N- net hyl- 4- oxo- 1, 44l &F&B2)1 gmuRdp WhishRieReasgniear boxani de (conpound No.

9) . H{C1-
2- am no- 1- et hyl - N- net hy1- 4- oxSr-]i:glﬁr[(')tj%yardl\.’ari]tﬁg%qusfysauI(Pgn%q)?lgﬁgrﬁ%l]lpﬁr?qeor'{?ll} -1,
4- di hydro- 1, 8- napht hyri di ne- 8deataasessly g8l 8 o AdYINBourL 0)

o B e i T

N 25 net hyl - 4- oxo- 1, 4- di hydr 0- 1, 8- nhapht rboxam de (‘corfpound

No. 11) atom or the chlorine atom, or _

2-am no-7-(2-chloro-4-{[(2,5-dichl orophen ul.fonyl | am Qo %n%%@ l-ethyl-N
- met hyl - 4- oxo- 1, 4-di hydro-1, gr?ﬂ(ﬁﬁy I%B?qu%é%g@rgg%eﬁjﬁgxaarﬁgéﬂ S .

12) more advantageously still a -O-(C1-C4)alkyl group,

2-am no- 7- (2-chl oro-4-4[ - di.chl or ophen ul fonyl Jamn h | )-1-ethyl-N
2 ethyi -4 oxo- 1. a-di i)t SeETEHERLAORED e 3t e T T LDk B Ao,

13) 30 ~ the oxygen atom, and/or

302-am no-7- (4-{[(,2, 3-dj chl or ophgn ul f | 1 am npl - 2-f | uor ophenyl) - 1- et hyl
PN ot hy 4. oxout 3 Figel it SRSk 3 By W R rCREBA8E an de (compbund No
14) it being understood that when Y, Z, V and W are contained in a heteroaryl chosen from

2-am no-7- (4- 2, 3-di chl orgphenyOsul f onynam no} - 3- net hyl phenyl) - 1- et hyl - N-
pg(/rroéii[ ﬂmidazo i, pyrazéwl andy triazolyls Xt least or}le of the ni}/rogen a on)ls of saidy



met hyl - 4- oxo- 1, 4- di hydr o-1, 8- napht hyri di ne- 3- car boxam de (conpound No. 15)
2-am no-1-ethyl -N-nmet hy1-7-{4-[ (et hyI sul fonyl)am

i no] phenyl11-4-oxo-1, 4-di hydro- 35 1, napht hyri di ne- 3- car boxam de (conpound
No. 16)

2-am no-7-(4-{[ (2, 3-di chl or ophenypsul fonyI ] am nol pheny1l) - 1- et hyl - N- et hyl -

- 0x0- 1, 4helistopayl onal, 18- apdiphallyysubelitnied Svither growa6de (conpound No. 17) 22

2- am no- 7ar€cf'lon{ [ (2, 3-di chl orophenyl ) sul fonyl ] am nol - 3-f| uor ophenyl) - 1- et hyl -
Nmet hyl - 4-0x0- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound No. 18)
2- am no- 7-(4%4{e(o?esehtscnrgphany@mlffmyl]am nol phenyl) - 1- et hyl - N- net hyl - 4- oxo

1, 4-di hydro- 1, ridine ar boxam und No. 19

55 ami noc| - et o198 CURGTRER SHT TRELF BT o ORI B R RBISREHIL) - N m
et hyl - 45 oxo- 1, 4-gdil by ped)afhyngbphyri di ne- 3- car boxamn de (conpound No. 20)
2-am no-7-(4-{[(4:ch] oroph Gsul fonyl ] am nol - 3-f | uor ophenyl ) - 1- et hyl - N- net
hyl 4- oxo- 1, 4- dlL’hi}B?a TX@H?YE%%PH?/rl di ne- 3- car boxami de (conmpound No. 21)

2- am no- 7-(4-{5( &hgbrdmbgprhgﬂyl ) sul fonyl ] am no} - 3-fl uor ophenyl) - 1- et hyl -

thyl - 10 4-oxo-1, 4-di ha/ ? - napht hyri di ne- 3- car boxam de (conpound No.

22) o "the cycloalky groups advantageously the -(C3-Cb)cycloalkyl groups,

2- am no- 7- (4- { b( 3nd-athehlLgio0ps esnvartdubemy lmnxmongfohy@rcemaﬁmf@)atle&& hyl)

net hyl - 4- oxo- 1, 4- di hydr o- leu% pht hyri di ne- 3- car boxam de npound
2- am né? 1- et hy 1- 708 {%for Ul %IO dfl’UBﬁeopﬂﬁ’éW@g%ﬂLﬁUnﬁt'T aWPn&zpcﬁ%nQTO}JPN net h
yl -4- oxo-1, 4- di hasgi ,sgq %-trg@[gm,{ngfgldagb@b@aaboxam de (conmpound No. 24)

152 am no- 1- et hyl 7- (3 Iuoro 4-{[ ( 3- met hoxyp henyCEquonyI]am nol phenyl) N-
met hyl - 4- oxo- 1°4-10F @M AERUPSeah WPF*W‘F\%aé’lSﬁ}uﬁéﬁafﬁpﬂﬁn@@ﬁﬁﬁméq\w 25)

2-am no- 1-et hyl - 7saﬁd33|fy| ?@fu s‘ﬂae(n% &d’f@ﬁﬁﬂ%db@mﬁt@d' \)Jlﬂyéi Kh&-che halogen atom,
yl ] sul f onyl } ami no) hen -4- oxo0-1 dro-1, 8-napht hyri di né- 3-ca
r boxani de (corrpo Gsly chosen from the ﬂuorme an chiorine atoms, and or with at

202- anygo- 1- et hy]lea?él%n&'dﬂ@.iﬁ)crﬂjséﬁ(frléﬂih@' rc?-c)zsbemgk o=, fnfaﬂoél hé\abmﬁbﬁhenyl)

-N- net hyl - 4- oxo- 1, 4- di hydro- 1, 8- napht hyri di ne- 3-'car boxam de ( conpounid
27). It should %@W@Péd"tfc’rﬂpulﬁ%@n the\Eosm&Hds were named in the 1UPAC

nomencl at ure Wyt hpe hﬁ‘e’{éﬂoﬂrﬁfgréﬁ'& Sﬁ@%b@o&g}lﬁﬁ@% 19r‘ @- rﬁ&%&@gehété%\é lced

Chenmistry 25 Devel opnent). I'n accordancé w th the invention, the co oun S
of the general f&rm%cwgrlsmyatb%a%P@@@@@@%@@@éﬁﬁgﬂ@rﬁ ﬂt@l@“'ﬂ@@'ﬂ onBy

met hod. 30 Accor dithg LiaSKdierBnd grélipd: Bsjdl %h&@llg%bgﬂltﬁteec\hl% Qf Iéﬁ%[ %Héa

(I'1), where X and X represent, |ndependent y of “each ogen atom
advant 8geousl y chii8émn chesam trera the atikyl greupsy 3@‘!’%90&3\}!6&% @Qéé‘l)@lkyl xoapd X

represent a chi Oréﬁaeth@ti@i@robﬁldgﬂ@ypgro%HQ%E?HE:ﬁg ARledsPBné REFOIbANC F(Msren an

am ne of formula R2-(CH2)n rn~whi ch are as previous

defined in rel atifennttee thieoges rpsupkigenfatems nﬁqi\@n(a};)“-OUWﬁQId la@’f@rOtCM@C)@Syl

subj ect of the inygnt Is%'o Fx_alrgl reaction nay take place at roomtenperature,
of

or at a tenperature 100C, with conventional or mcrowave heating
and in a protic (i) tt bemg 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 R6,
(i) advantageously said heteroaryl groups are chosen from the pyridinyl
and imidazolyl 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 substituent chosen from (i) the halogen atoms, advantageously
chosen -from the fluorine and chlorine atoms, (i) the haloalkyl 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-Cd)alkyl groups, and (iv) the cycloalkyl groups, advantageously the
-(C3-C5)cycloailkyl groups,



sol vent such as an al cohol, for exanple ethanol, n-butanol, tert-butanol or
water. The 23 acid (lI1l), obtained fromstep (i), is then activated to a
derivative of formula (I1V). This derivative (I1V) nmay either be in the form
of an acid fluoride with A = F by the agdion of cyanuryl fluoride at room

tenperature, in the presence of a base such as triethylamne 5 or pyridine
and in a solvent such asitdieiid onderstoednidabwhErRheabetdesyciodlied gpums aBbAH et

al. in Synthesis )6 48 [ form ol dde wWth A =
i m dazol yl by { he OSER oyl Bkl iclzofin L HEERIE o). o
THF or by ot her neyrasdiinghpiperidioylamoepredinyl spipérazidyliandtthiemargholimyicdt iesstt hose

d i bed by MUKA d ] Let 7 303 by | SHI KAWA
o SASAKI 1 Choftie 18, R phGER"atblhs 0P Rk Helerobybblide i)’ oBloray
NH2( CH2Bni R2 || Xshbétituted @ith & gbdupdRS6,. " . . N-:-"-- N, ... H(ii) | (111)12

(CH2) 1, HA X N-7-. N, H (V) (CH2) 111122  NC, N7TOCREt  R1-NH2 / CONHR, ON
(V) (iv) Ba¥8 Method A or B

* R5 represents:
o an alkyl group, advantageously a -{C1-C8)alkyl group, more advantageously still
a -(C1-Cd)alkyl 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-C6lalkyl group, more
advantageously still a -O-(C1-C4)alkyl group,
and/or
15 « R6 represents a group chosen from an alkyl group, advantageously a -(C1-C6)alkyl
group, more advantageously still a -(C1-C4)alky! 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)cycloalkyl group,

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

Among the compounds of formuia (I) 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’ represents 1,
and/or
30 R3 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 hydrochloric acid.



The acid fluoride (conpound of formula (1V) with A =F, X = hal ogen,
advantageously 15 X = C and with n' and R2 as defined above) or the

i m dazol i de (compound of formula (IV) with A = imdazolyl, X = hal ogen,
advantageously X = d and wth n" and RZpas defined above) of formula (IV)
obtained at the end of step (ii) are very reactive but stable. They may

t hen be réawnadhewarnpeumdsios fasstiat(htvédchcgraibm sdiientiof thedhvengomthere(tvay be

accordi ngwkﬂti%ﬂgsﬁitégﬁggpﬁgﬁgﬁﬁéun@s‘ﬂ‘?\ﬁfﬁi%:bed bel ow. 20 According to the nethod

A, two equiva ase such as sodi um hydride or potassium
t er t - but oRdeprasentsis @odporhoserfroifii v) for condensati on of the N-substituted

cyanoacet am de _dey. | i i d.of formula (1V): after

I )e/avi ng over ni 8hﬁ E%%%‘i)%rrgﬁngg)r?%\éér%é%%rog?&%qﬁgtgg 2)@%\%05&?18# ag’fag%?%l a
(V1) is5obtai ned,stiMai-@31-Cd)atdyegrodp; cycli zed to a pyridi nopyri di none of
formula (VI1) in ich X = | ogen,, ad ,ageousl = and RL, R2, n'
are as dfafi nédbaﬁﬁ@;grﬁvp%égg%ng‘gh R4 % Y e”%é‘ﬁ?\%é%@ﬁa'aﬂa differeibsc in
a pol ar sol vent supiesasting; indeparalentbbachrotievFa hidregereatbed aBalig! glooplar to

met hod A for the ¢ atjo tep (iv) but a third equival ent of the based
used i s added toalﬁ@g%’@@icloéﬁ(yﬁqr?ﬁ%r e, and the conpound of fornula (VI) 5

fﬁr med !Jg_der goe_sdtpsldlliez@lt @r@ﬂpé,r‘acﬁ?h?ge@ﬁsﬂy Q@VICI IEQIHIUG_ Girdtipe ﬁor)n(bﬁsiﬂ@ lra@%als&' gi ve
t he pyrjdi nopyridi none co nd of formu [ c = ogen,
advant é@eousl y XQ—”eC{E’Q‘gdd%re %’,”dn'mgﬁee aggé'?}@$$%‘é§ \gﬂ'ﬁ)v‘k@? ﬁ?égg groups

N- al kyl cyanoacet ajsimjeisingfat feastaieaC£ M doable bph@par ed according to step (iii)
by 10 reacting et Féiﬂﬂgyanoacet at g@wtq 3{1 excess of am ne of formula RL-NH2
(where RL is a8 ¢ FEPYPSBFYATERPESPHS'Y H1SaRYOHTOUBS CABIPEYRD SARIROD RISy nul a
(1) which are thesaslbiyegtoup$ being dpivealy subbtitlfddawigPhvieadt cekbidsenTalbmor

et hanol, at a tenperature ranging _from rﬁ)omterrperature to the refl ux
tenperature of t RAVERRGRMSlY qlipsed T i YHBe HRSLRTHS YPmEormIPRWIN At whi ch

are thessubj ect qéadtbfe RF@peHoseMIEMdIRRy grolds IR §rotpd IRRUSAA FehAG L i NY
wi th the hal ogenated internediate of formila (VII) previously described.

According to the Rastdefined appvesented in scheme 2, the intermediate (M) in
whi ch X 20 repre t i r QN USh Y aé n
bESRE! fotdrob R Uriithsdl RN BRI 9P A0Y odndAbaes ndeRBh

advant ageously an atom chosen fromF, C nore advant ageous
a O atom and i rgrapRscemprisinakiggstrone heterpatierafanpesn Bibmvigienireganoaidance

with the inventi an;g H:?a‘?ﬂ kel Vi ki i react i W th
a boronic acid o?é%gi Itr)%treonl C dgg%%;r Sglngb(?atslgpﬂgg%@ E : gzg) &’%%\m%ﬁ 0?1\,% %?SM,
V, W #and Z arechaseprieam odlsyly gubenagvaniagedustyi en (& -Chrlkybrgsoumdendf 25

formula (1) whic ' i [ j ' def | in
schenme 2 and it @eﬁgc%%é%pgﬁggtcﬁg? P'?ﬁ% a? }6%8{ %'%]T?Md%ﬁnqngggé%"oﬁéhﬂﬁg
accordance with tmgodanvart ogygensitomisd advantedestsly said GeterordyelosikyThiosp is
reaction (vi) iscfﬁ&r ! Iﬁ'\SrI-OUt in the presence of a catal yst such as a
conplex of palla |ur$1 at ‘the oxidation state (0) or (I1)) such as for

exanpl e PiPRPgINersimiCithaPEes) said Ref2wiansd grodph ase chosbd Goay phorely),, imidazalyl,
j f | . I ' :
it ur 85 BFeEUCaNE RaR, A 128 KAS o 1 MiBel oS LF 08 e kB e
car bonat e ppéanady ssbstibtedwitthg grapeaRe, ceinidRe edpegseotindk@ BOLP atiotén Tomvendliyonal
heat i ng betyeens 80,2005, OF. B8 IR idhS aB6AS8b00ty TR LOIBY S hsaN N
~ group.

30 Among the compounds of formula (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 chiorine or fluorine atom, Y, Z, Vand W

thus being in an optionally substituted phenyl group.



ovo v'vw rmR4A(CH2)nNz (1) (a)00 R3 (vi)R4(CH2) NNV, W Y, Z=CH GCR5 N

-~ 0, S and/or no atomAr = aryl or heteroaryl For the production of the
conmpounds of formula (1) which are the subject of the present 5 invention,
a second route may be used starting wthqthe hal ogenated internedi ate of
formula (M1): this route 2 is described in schene 2. The hal ogenat ed
internmediate of fornmula (VI1), as previously defined, nmay be converted to a

Rt re. nAmbrind Biibbdbds Krlortid (0SS Hie e SuPRaC ke kol B oleded ai ng
to step (wvompourdss maaist mentiovedhin paic@anacol at 0) di bor ane in the 10 presence
ot 51 um acet SEETST T RUNRLL PP EEBERARE Ams B T T B et ovsa
DVF, DME methi,rl@mpeﬂ,,él-dmyarot‘e&-papiathmcmeb%mmﬂalﬁmleamhﬁcﬂﬁﬁ Ntﬁd(;or ding to the
7508- 7510 and. & FOIR gL CH o -aioreRbery Puthoy Irdpo RGR HERATYY 1 he
f ol | owi ng 4sixep!,{-dihyiino:-1,8-aiaphthgridim-8-catiosaraiisgcenpbundINg. 2) 15 is used in a
Rtk e T LS LI R T Mt ey
advant agedinybiso-Xsinaplethpriciie-84carbokamder{eorapslinddds. 3¢ at oms and Wnere R3, R4
Formi 401 whiaimiar 8 Tent Sty ERc R BhBRe 4 Roseego i dth et od

t hat the afatrhylanoxbemamgmn smaghthﬁmchn@ﬁ@uib@x&axd@qa@ﬁp@ﬁ]dEN@r4)6 rrenbers
compounds of 1 PN Lo AR U HENETTo kA o oRhe ot o BUsTTeEd: ¢ hoy

are comrememedma@roavaanplhxh@ndnﬁe chaﬂaokﬁmwer(edmmnarmp@)ed according to
net hods whi ch re descr.i are known to a

person skill ed |ar‘|n"f‘ch 'e&l?ﬁ?c}l?"ffﬂﬂ@ %‘é[da Eh%ig'ﬁ'émfdré‘é‘&'ﬁ EuiemEemEIeapheydups

presenti5i IN-tnBehyB4-0KPS 4-ditigdio-a 8- ﬁ@htr@famlﬁcébbiarﬁlb@( IQﬁd K&, ejﬁZ R3 and
R4, in particular .in_t in accor ance with the

i nvention, may 25ENRe- St{ﬁi@gﬁ?sél‘ﬁsnﬁg”?ﬁ§eﬂ‘4°é%®ﬁ‘¥i}1§ -y -heaayid- o Otdect i ng

groups, aﬁlr@G&CT Bbﬁﬁhm&ldnﬁ Qlcﬁﬁcfob(é{:@m@f(@étﬁﬁodrﬂ 1@5 9@”' c Synt hesi s", Geen et
aL, 2nd Edition he subj ect of the

i nvention, accérminy /e CQW\B/Q ﬁéKz §Td"?hﬂ@OWBﬁ@fO“Y’La"HP@Bh?WQ teybiinds of
formul ae Ntﬂu)i-,él-dxb’l1| 4 hlhyﬂﬂoxﬁ$ naﬁmnw.aﬁka 3- thfé&me»‘zl@"(B&HB@l&dﬂﬂ@(B?SEf ul as

internmedi ates for th t hesi s of ounds of fornul a

o1 T OBy e arBrAmg 1 Al Arieareshs Ui AT B o S BRSPS IRV,

accor dancengthyjia-cka- 1tJua.wy&weﬂslnaﬂhthim’qz@s%émé:ﬂﬁjeq&&nﬁ&}ndl Nidgrighyi ng and
nmerely illustrate the present inventio nunbers for the con;{)ounds
S

exenplified ref&mipgT t%é‘ '@PWM‘Pﬁ%M& MW‘E‘%&‘FWWV'W'B@PWW& fates the

chemi cal %ltHyHﬁbtﬂth%pﬁ‘tﬁ%dzrﬁ@sﬁﬁbb%kﬁﬁ|deF(E:@rﬁ§:5l3Hd€ﬁo ofgpya few of the conpounds
according to the invention. 20 The | owm n]g abbr evi ati ons and enpiri cal
a

formul ae are u<eiRiNEdEdEL. ﬁsqlchgg@@lﬁrgi)sulfonyl mino}-3-fluorophenyl)-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-dichlorophenyl)sulfonylfamino}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)suifonyllamino}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)sulfonyljaminc}-2-fluorophenyi)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 14)
2-amino-7-(4-{[(2,3-dichlorophenyl)sulfonyljamino}-3-methylpheny!)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 15)
Z-amino-1-gthyl-N-methyl-7-{4-[(methylsulfonyl)aminc]phenyl}-4-oxo-1,4~dihydro-
35 1,8-naphthyridine-3-carboxamide (compound No. 16)
2-amino-7-(4-{[(2,3-d ichlorophenyl)suifonyi]amino}phenyl)-1 -ethyl-N-methyl-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 17)



DCMli chl or onet hane Cdegrees Cel si us DVEdi met hoxyet hane 25

DVFdi net hyl f or mam de DVBQdi net hyl sul f oxi de hour (s) HCl hydrochl oric acid
NaHCO3sodi um hydrogen carbonate 30 Na2SO4sodi um sul fat e NaCl sodi um chl ori de
NaCHsodi um hydr oxi de Na2SO4sodi um sul fape min.mnutes 35 mmlliliter

P206di phosphor us pent oxi de THFt etrahydrofuran 27 The anal ytical conditions
for the exanpl 2sndesé+(H l{ié&j?:—ldé:lhtmmpmdylﬁs!womsa]lahmd}él-fhwrtmhenﬁ}‘l#emylm: 5>

o S, FRYHOR SR80, pop N 2B NI Nl o) L
C18 3.5 pm (4. B—amnﬁGTJf(mfI[(Z Wim@pber;yl)@Jifqmyﬂamemhenﬂﬁcftwgmétggﬁoﬁd-ag@?0
B.ml%ar E?B T dipgito m%“;pﬁﬁ}ﬁdﬁs%ﬁ(ﬁ X4 COTEOMN; B0 5 Lo 9556 B,
Condi ti®ns B: 2Emihar$tethyive(s-flodoes-{i(RathsropHeRiAiSutfbmyjamintdpiesngl)-Nvassghyl-4-
spectromet b - 191| ﬁfoo ro- m8~nap%My%E%g%§§e)rboxlé%/iéJev (compound No. 20)
2-amino-7-(4-{[(4-chlorophenyl)sulfonyljamino}-3-flucrophenyl)-1-ethyl-N-methyl-
4-ox0-1 ,4—-dihydro-1 ,8-naphthyridine-3-carboxamide (compound No. 21)
2-amino-7-(4-{[(3-chlorophenyl)sulfonylJaminc}-3-fluorophenyl}-1-ethyl-N-methyl-
10  4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 22)
2-amino-7-(4-{[(3,4-diflucrophenyl)sulfonyllamino}-3-fluorophenyt)-1-ethyl-N-
methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 23)
2-amino-1-ethyl-7-(3-fluoro-4-{[(4-fluorophenyl)sulfonyilamino}phenyl)-N-methyl-4-
oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound No. 24)
15 2-amino-1-ethyl-7-(3-fluore-4-{[(3-methoxyphenyl)sutfonyl]lamino}phenyl)-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide {(compound No. 25)
2-amino-1-gthyl-7-[3-fluoro-4-({[6-(morpholin-4-yl)pyridin-3-
yl]sulfonylyamino)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
(compound No. 26)
20 Z2-amino-1-ethyt-7-(3-fluoro-4-{[(pyridin-2-yimethyl)sulfonylJamino}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 Chemistry
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 (ll), where X and X
represent, independenily 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 formula R2-(CH2)n"-NH; in which R2 and n’
are as previously defined in relation to the compounds of formula (I}, 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 alcohol, for example ethanol, n-butanol, ferf-butanol or water, The



‘Col um: XTerra M5SC18 3.5 pm (4.6 x 150 mm (Waters), Colum tenp. : 20C, W
detection: 220 nm 20 Gadient: 11 mnutes Eluents: A: CH3COONH4 5mM +
CH3CN 3%/ B: CH3CN, Flowrate: 0.5 m/mn. Gadient: O to 8 mn from10 to
90% B; 8 to 11 min 90% B. 3> M5 25 lonigati on node: Electrospray positive
node ESI+, Mass range: 90-1500 anmu or APClI+ NVR The 1H NWR spectra were

obt ai ned agi Ald). kRirgsfcam stept(Bris tRmActivaizd & aded@livé/bEiormulEDO)3 or DVSO- d6,
using the peak for CHCI3 or DMSO d5 as reference. The chemcal shifts 5 are
expressed in part per mllion (ppm. The signals observed are expressed as
30 fol | owdhisglerivativadl\gtmaydeithedbalin tie; fotm of &n iapidefiupride- w:thlw=e§cﬂwtad actomp! ex

br oad I Mel t t b 60C
measured o SRNEVRERt R eriEab i iRk Heitre phe oSt M Bl riven
260C web eormwrsimeemdmntmscavm(shch Bs B¢bicappethataisr TBB, a28escribed by G. OLAH

o- ch or 0. 3 el RS B AFhar 4 BBl dE WAR 2 imtcaeniv oy ghe of

18.0 ¢ (84ctmnmfuja)badfummaﬁelelimlalsohzenu suehiasi BMBCr THFor8bthédr r68thd8s Rdyn of a

70% et hyl ter, i.s heat 0 hour excess
aine o1 Benerebukliet T b 4ReBn S sR e e OB A Ao asEA foous
aceti c aciOfesolef.i(0976)s3EBdateyy IBRIKAWArapdigHgAMl i Cherh. Ldte (19780uetD7i S

obtain 8 The belge solid is drained, rinsed with cold mater and dried in
an ove 10.5 g of the expected product are obtained. Yield = 62% Ml ting
poi nt : 158 160C. MH: 201.1 (tr: 7.7 m gch&@edi tion A). 101.2:

6- chl or o- 2- (et hyl ami no) ovri di ne- 3-car bonyl TTuori de To a suspension
of 10.5 g (52.3 nmml) of the conmpound obtained at the "end“5t step 1.1 in

di chl oronet hane (250 m), 4.2 mM (52.3 mmol) of pyrldunﬁﬁqnd 8.4 mM (99.6
mmol ) of cyanuric fluoride are successively added. The rXxture is stirred

for 3 hours at rrBeratur d,Ht hen fllter d. The s8N is rinsed with
di chl oromM 168 d he filtrat
wat er (60 . orga)nlc gH dr fiked |ver

shed tqi®e with ice cold
Na2SOH4 and t hen concentrated
under reduced pressure. 10.44 g of'C fducx e (})b'f ai ned, @n the formof an
or ange- col ored( oil. Yield = 9948 he product(:w S(Cu@erd vmﬁﬁslqout Bpurl fication
in the next *sf eﬁc‘?ﬂf‘IBB 2- cyano- N- net hyl aget ami. % 10.9 g (353.6
mmol ) of a—solution of nmethylamne in Tl-1F cooled’to 0C, 20 g (176.8 mmol)
of ethyl cyanoacefit & are |added dropwi sed a 0 then the reaction mxture is
stirred at|{ ro i : ents are evaporated under

reduced presshrg angl, t he 'product is lph\ y recrystallization from
tol uene. 16X8 Y iquproduct (o]0 ¢ d:ni,n the formof a beige solid.
Yield = 96% Mel t igwgnioi nt| = b C )= Acgcg;;,ﬂh ng to Method A of schene 1

above (steps 1. 4vﬂnd 1.5 Rel ow)
3- (6-chl or o- 2- (ef'flyl ami nd) ovri di n- 3- vlli"ﬂ) cvano 3- hydr oxy- N- net hyl pr op- 2-
enam de 30To a solution, cooled to 0-5C, of 9.80 g (100 mol ) of the

conpound tai ne t. the end of ste in 100 m of anhydrous DMF, 3.98
g ?EOO rmgﬁ @ﬁ/@géa@rﬂﬁqund of formlﬁa]([\g with A = F, X = halogen yadvantageously

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 (i) are very reactive but stable.
They may then be reacted with an N-substituted cyanocacetamide 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 hydri‘de 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 (VI1) in which X = halogen, advantageously

X =Cland R1, R2, n" are as defined above by heating to a temperature between 90 and



hydride in mneral oil are added in small quantities. At the end of the

. em ssion of hydrogen, the mxture is stirred for 10 m nutes at room
tenperature and then cooled again to 0-5C. A solution of 10.1 g (49.8 nmol)
of the conpound obtained at the end of 8p step 1.2, in 60 ml of DW, is
added and the m xture is stirred at roomtenperature overni ght and then
2.85 m (485% mreopolarcfolveoksuch aadi-butand, RM8E&dhr DM DVF i s evapor at ed under
reduced pressure and then the residue is taken up in water and the product
is 29 extracted twice wth a dichloronethane: met hanol m xture in

proporti ofteafietddd Bas Similantd maknd dnfoe the ¢cdmdamsadibh ptepg o bat @thTﬂdl%cmmatamxt e

(2:1). Th ases d oye SA, and

Soi vent s 3 SRo0sruBAd8 ufief W B R Ror e 2 segRD e AL s B4 D)

obt ai nefl \MTmBId andergsesl @glizdiiey mraiuj ratt Irtmnmebeimmta&pne 5to directly bive the
2-am no-7-¢ N- et 0 dr.o naph

car boxam 8¥Hd'9°&”%m8'l? )s{%rr‘ﬂ?‘f”&n‘t}ﬁ?mlﬁa g\ﬂ& "E' %aj g&n ?Cﬁ‘%niﬁgéaﬂsf)%gduct
obt ai ned & ahth®1eRM, Wiarsaepefihed abov&g00 ni of n-butanol is heated for 48
hours at 110C. The solvent is evaporated 10 under reduced pressure and the
solid obtained is triturated in nethanol. The solid is then filtered and
dri ed in gheoMetkylchaloggpetainitdwe oé)f@mnnaeqvpram@lqﬁépae@ aghbrdingeth istept (i) bpr m of

a pal e yell ow soli tr=
5,55 il oo etbh ovgfiodadleiz hY o FgPdss SeDHih ooBnEdna: Mhero s it 8t op

1.6 bel OWpie’iﬁdLS@Cﬂeﬁﬁed hﬁemtrervtwtha cﬁh‘@ﬁandsdf fﬁn’rkd.llé.(lﬁ\).lhlch are the slhibfect @Ltﬁ@
|no7chlor01eh% E i‘g %h q ty ?na ht.hyri di ne- 3-
car boxam iYENUGY 1§ 8?' osr'r|C 5 LT Y fhawlop etg@para Yed Frogt reR
conpound @@ﬁmra&mb&ithaeeﬂdaeemp@tamfrestmp sdivént. i n anhydrous DMF (7 m), 0.4 ¢
(9.95 Mol ) of 60% sodi um hydride in mneral oil are added in small
portions. The mxture is stirred at this tenperature for 10 m nutes and

then a1solmét bginahe LoMpluricd. &Jommmh XI) Q\fhuérh@recmm@uy@dt etxhaippestnainvehgorend of
step 1.2 in anhﬁdrous The reaction mxture is stirred

over i ght e TRIURHS, Gt BF iR A0 e ol Qperaled Rissmyiat eosuE U
hydri de i %r@ﬁtﬂg@dggcml | 25 portions. The stirring is continued at this
tenperature for 30 mnutes and then 0.56 ml (9.8 mmol) of acetic acid is
added, followed by 60 m of water and the solid is filtered, rinsed with
wat er and Acaefdirdf {oShel ldun1 Q¥sRsertedth ScAbmeNE tﬂéﬁﬁ@ﬁn‘i‘é&ﬂéC{Wﬂn Which X
obt ai ned. Yleld—94% METTing poi nt: 283-284C. MH: (tr=6.99 mn,
condi t i28n rYreseNLs 7 lepving QFﬁWoﬁQV%Tt?ﬂﬁPﬂﬁw (%@'ﬁ%%amrﬁﬂyﬁﬁ‘tﬁgew §n gem hyd
ro-1, 8- napRb& fr&thF, 21 ah B OoReR &dv%ﬁta%eousl¥ still a & §%§P%’ﬁ8'l@ﬂ/hﬂ:fh ®, B1 GRg 03
nmol ) of the conpound obtained at the end step 1. .6 (dependi ng on
whet her nethaee Asdj{eﬂyq,\@go‘(%gupcccgd@cg vith de ,lﬁypyttq;\f |s used in step (vi) in a

bi s( pi nac @Lﬁzmaldéo%rr@ﬁﬁeaer% &mﬁ 290dBn8 &P by aqa‘or&% @§t%f 'éﬁb%%ﬁtaéé mjox

(130 m), assed with argon for 15 m nutes.

[1,1' - bi g(mnfphé%?y s Phihand élar%@%ﬁ@]vmu@wdéﬂ@ﬁﬁdn|r9iailqupm9 cor@@ﬁwn >@§d
W th d'z%hlf&rnm@tmn%h(aleﬂae C@Qﬂfﬁ@ lﬁ%tlfnhgvlandbg{sedéﬁﬁe@ﬁ?é ziﬁﬂf.tfor

30 mi nutes, under argon, Cc00 | ut ed W|t wat er
and aci di g wiedgssioed Aihéﬁythﬁ H@,ﬂga@Pd) tfﬂetﬁlﬁe@fab&&‘%ﬂn @C@QﬂiWC(GSWItMT)G iusation. xt ur e

is filter %ﬂ?gigq:nﬁb‘ﬁsgl MM (i€ réa%tlmiﬂ)eg Mridy é@éﬁrthé é&s@h&?\gf&a then

w th ether The bl ack residue 1s taken up in
sol ution (C@te)ySéﬁucil B8 anboeRiex of 9alladittr@r(@fdth@rp>@caﬂpm stede 50) aTh@i)f suiahy 28 ori s

acidified
nashed w (honarar T EER R blhgRef Xong? Br RACEUBLH 30 8 ompldy F bife
pr oduct30arp@!atbl§pbzenfeﬁlmh stk f @thamqif DMFMiox@qn@v\mxtureWéltrwse @B«%ﬂtswm theng

o0 ey e o g shar 2 Beghifleiroghaplabl Rogym pyckiie Brbdile M

8. 44 (d, ﬂﬂPOz w[tmz:pnventlgne(lsheaj_ﬁg bevweyea @Qi angH207C orHedye undgr2thenpctidh)of 2. 8

(damsrljo %Q? if%%%é%nn%h%%? rh 3?—% suI fonyl | am no}.pﬁeﬁyl) 1- et hyl - N- et hyl -

© - 0X0-1, 4-di hydro- 1, 8-napht hyr| d| ne- 3- car boxam de



1.8.1: 2 3-dich loro-N[4-(4,4,5,5-tetramethyl-1, 3, 2-d
i oxabor ol an- 2-yQphenyl ] 15 benzenesul f onam de To a solution of 1.1 g
(5 mmol ) of 4-(4,4,5,5-tetramethyl-1, 3, 2-di oxaborol an-2- yOaniline-in 10 n
of pyridine, 1.23 g (5 mol) of 2, 3-dichkorobenzenesul fonyl chloride is
added in portions and the mxture is kept stirred for 15 h at room

t enperature. The solvent is evaporat edSzhdmiel® residue is taken up in 20 ni
of ethyl acetate, washed with 20 1N HCl and then with water and %gth a
sat ur at ed aqueous sodi um chl ori de solq}mo?m The organi c phase is

Na2SO4 and evaporpted to dryness.OgP1 t he conpound are
form of dark red crypstals. h?bg :31 Itlng p0|nt @35

1H NMVR (400 A, 8 (pbn) % (s; ('XI‘)ZH (/Cbr HN™ 7005 gid;,  2H;
8 Hz); 7.2 8 Hz); 7.55 (¢iy 17 8 H); R(Cl_p)lai 08 Hz); (H;d;

1h; 8 Hz) X 25N Nt 8. 2:

2-am no- 7- ( 4- {[(ch?uzarm chl or eplengkpsud-Roryd, Bani nol pheygy1) - FeEE fyl - N-Hret hyl 4

- 0X0- 1, 4- di=hytslemeviy 8- napht hyri di nea@cardsoxan de 280 ng (1 mmol ) of
chl oronapht hyri di ne obt ai ned"T#Y ¥""6'*&#d 450 ng (1.05 mmol) of the boronate
obtained in the prededing step are diss ed in 12 mM of DVE and 3 ml of 30

et hanol. 8 nl of at ur at ed, aqugbus sol ution are added and then
argon i s bubb eé tilgh for 10{Brﬂonu{ B, ng (0.073 mmol) of
tetrakis(tri 2nyl phosphi ne) pal | adi u 0) are then added and the reaction

nmedi umis heated to|90C under an argon atnosphere. After 3 h, theymediumis
filtered in the hot 'state, the precipig- Xobt ai ned after coolingdlis

filtered, washed g th water and tfeh with) 35 ethanol and fi
et her. The soI i d |pbt |ned |er@¢;ry§t~ IN2Zed from et hanql w

oven. 205 o pr Rare obt i nedbin t#® f or m Sh2A parel yell ov{?’g
Yield = 37% p0| nt = 21QGi 3 3T INIYER: /IJPE’Y DVBO- cf a)"Rz
8(ppr’r). 1.M 314 WHz): 2.8 (d: 3H 4.5 Hz): zi 55 |(g; 2H; 7 Hz); 7.2 (d;

2H, 8 Hz); 7.55 (@Hz)rma 8 HASE?!17-7.9 (m 4H); 8.1-8%2 (m 8.4 (d;
1H 8 Hz); 11.1 (g 1H, 4.5 Hz); 11.65 (br s; 1H LCMVB: M Ri'#‘e 546 é‘lr
6. 58 n1n condition B). 5 Exanple 2:

2-am no-7-(4-{[ (2, 3-di chl orophenyl )sul fo am no} - 3- f | uor opheny1) - 1-
et hyl - N- ndoR{iie Brogieion of ths rompPeNd SS’—W@M&%}? waichare theasubiseani e mesittdi ng

to Methed |ﬂeﬂf|or$cé‘%€€ond1rcﬁl@\'??ay t;é)%séd startmngIth the halogenated intermediate of
24l uoro-4-(4 5,5-tetranet hvl - 2-d ioxaborola n-2-yl)an ine 5.09(21.1

mol ) of 2- ffmmﬂaamﬂ)i &%mﬁn@aﬁwﬂb@b(mc@mﬁ@l Yoe h@logemfﬁecrﬁﬁﬁwg@p rane

di I 3 [
2 LA Bl 8 e b eyt

h f 10
[1,1' - bi s(@inpiee I‘?Jﬁ%éz’ﬁ‘i'ﬂeﬁ’d)"fséhﬁﬁfbégrjﬁ]ddﬁ‘? L‘ﬁ?d‘rdﬁpeﬁ ﬂefmedra?bpve; in @Qﬁm@)@@d 15
wi t h di chlygiopetiaRgod, Jacéardmp% %@éiﬁﬂmﬁr&g rém.ommﬁw.ﬁpfnﬁﬁ&r%g)&&reﬁe Brfef OF

4.5 hours, under argon hen cool ed” and di | of water.

The m ﬂ@uméesegice@ rl di—@a(d\vnh@nylefﬂwhlneb‘emre@eé\eldgzhiormaﬁw (ib rndopefassiegm
phases af Méé%rﬁ‘@ér%ﬁnat@ ih & oeve@vé\lﬂ%ﬁf%aéo%d@wwe oY ﬁ{
dryness. e cru e product 1s purl y chromat ography on silica ? uent:
cycl ohexardt/eetamperaioest betwegn/5009nd 300°8g astorgingdiacthe anethodpledy aesesitied byt he

formof a; Lt in] %%
R {200 Nﬁ@hﬁ%ﬁ‘%‘%a& Jf‘g){é; ?h%ﬁi 19@%2% %gé’gbﬁan&éﬁg%;x gl in Tef,
Hz) 7. 25-L'pﬁ3519@ﬁ; 3&2 41-3844 In the follgwg]g step (viii), said boronic acid compound (Vili)

di gl q A 4 5- 1ot : I ) -
25 pheﬁ@fligﬁgﬁeﬁesu onaﬁﬁp% rodotion VM%L% g@r% bgﬁalt?érkear at%l &ﬁﬁ&“a &“foﬁzéﬂé
2, 3- di chl dPdneinz evidghu X orpleseniori Baving atided advamagemushs at chabogool atqm)n of
1.0 g (4. n,40 m
of anhydr %@s%bé%‘% *@Cl‘g)%gﬁ?%ﬂfﬂr%%@éa%ﬁ?oo% m x?mg%qd%q?§é ﬁg rre ?/or 18
hours. Thensldl axeras previevsip defiteddn agldlianhie the spripeurids Otfm«“ewlw@ tmclzerenﬂheof
et hyl 30
sat ur at edasglgt?g{oggh\gg \%%Pémhi g?ﬁ%gedﬁsggfsﬁbgjoﬁgle%%@ Or\é}?ﬁ@r"% agre]av:(élt} drr e over
Na2SO4 2éndoepaipe bair édngrobetsyness and the residue is recrystallized from
cycl ohexane. 1.13 g of product is obtained in the formof white crystals.
Yield: 60% 445 (tr: 8.43 min, condition A). 352.3:
2- am no- 7-Whilq fhe2nGdad aiirepaypiivem etarting ¢aymgdunds; neaderss,fdushb me e ngrbpeudndst hyl -
N-

of formula (IX), used in schemes 1 and 2 are not described, they are commercially



met hyl - 4- oxo- 1, 4- di hvdr o-1, 8- napht hvri di ne- 3-carboxam de 1.13 g (2.53

- mol ) of the conpound obtained at the end of step 2.2 and 0.659 32 (2.32
mmol ) of chl oronaphthyridine obtained in 1.6 are dissolved in 18 m of

di met hoxyet hane and 7 ml of ethanol. 16261 of a saturated aqueous NaHCO3
solution are added and argon is bubbled through for 10 mnutes. 0.134 g
(0. 12 m\) ayfilabia praaises they imayehs Pisharsgracsending toanktheqOvhicls asddesdribedlint the
reacti on KRG drSwi@ds for 4 h and is then
filtered anaprerik du’gq%’%%vg?%é%ggfoﬁggméc\j/ggggg{ti on of the filtrate is
triturated in water. The precipitate is filtered, washed with water and

dried, an r'dofd [ ]ic |yt in ith a
gr adi ent gkfﬁ%ﬁagﬁoﬁawfég?%ﬁﬁg'ﬁ(gﬁeﬁ%E%ﬁ%ﬁg%@ 43)113 @?%%ug‘f"“aﬁ%e%%s’faﬂ%d in
the forf 6f the RLPERpdRdBr andiRal i patioglarhielthe grpupsiRatandBBFG, HOMArd2Q8 Mz;

(e 1n o e njerfoh ' be frifedes Sufng Shecteaclons BT méite, a0, 6
(s; 1H); SIUPS(§s dascriaed irHzfrotepliver Gronpss jn Orfyani¢ QyBthebE] +GreBh3eal t 2™

2 3 di chl S e & S R enesul fonami do - Toa
solution of 2-fluoro-5-iodoaniline (2.8 g; 11.8 mmol) in 30 nl of anhydrous
Blded g phe Pafet drind Bl Zeodia b Eibiel B GRREH, g teLoalipsbes The
pyri di ne 08 fasmaser (led VIIDO (Khpand: $Xb)eTHese tcakpoungs are [wefurlas afite@hédihies

ol uti on THAEE et Sl b Rbo IR (Re2s0s and then evapor ated to
dryness. The product is recrystallized fromcyclohexane. 4.51 g of product
?,[ (ra: O?F gb &ﬁ%g rf}ﬁf!f&(\g)érﬁg?){aﬁ{ rE] s%lqsqrf?fhte%rgga\’%t?qgg of\go(r?nledc:omigp%%?xdsl'%zcor %lc_lé wil'%rln14

2- ani nd57 4k ihj4riios- Thaskl axamplesrays hstullnfitimy Ahdmiensy H@stidte preansasmy vedtdt hy! - N

met hyl - 4- - - 0i bydro- 1. 8- napht hyri di ne- 3- car boxamn de To a

ol 11 on oS st BHOG8, ol BB et led et B nBteRin e ik Polovs ep

2. 412n<r3|T1 1 whichy i(t@stza&arm4 ; ):h@ﬁi]f:hiostun:itureafing bt sHysied Ngﬁ%lg@s leﬁda{ ®dw Tt @Re 16(71 g
in . of. a saturated aqueous solution are adde
and ar gongg)@gg%@g%gaoﬁdwggpﬂ&e W&?”%'fa' nmn. 144 ng (0.16 nmol) of

tris(di benzylideneacetone)di palladium0) are then added and the m xture is
heated at 85C for 5 hours. The reaction nediumis filtered in the hot state
and t héh iThe falloingabbréviationspod amptlicaldodnyaecss wed: t he resi due is
trituratedcORtwater (20 ahylacéteee precipitate is filtered, washed with water
and t hen Brdh/?d in an oven @5 H}r*\%gar vacuum The crude product is purified by
chromat ography on sili cal'cBe® HB¥ product are obtained in the formof a

white powder. Yield: 40%edW#4 aaidiukCVS are identical to those for the
conpound i ned by net hod, A 3 Exanple 3:

2- am no- 75?’{5{ [ (2, 5-di chf'BFSIEH)#IS ul f onyl ] ami no} - 3- | uor opheny1) - 1-

et hyl - B6 nBM#y| - 4- oxo- 1, 4dithetytic@nabi8e napht hyri di ne- 3- car boxam de: 3. 1:

2, 5-di chl B&gs- (2-fluoro-4- Wfoghen%l ) benzenesul fonam de 5 Prepared
accordi ng he met hod YEEUMEHEMYH 2.4 (nethod B) from2.0 g (8. 44 mmol)
of 2-fluoho-4-iodoanilingna@rg 2. 11 g (8.44 mol ) of

2, 5-di chl B@?benzenesul fon)%!lé (ﬂ;}lfori de in 21 m of pyridine. 10 3.20 g of
product afe obtai ned i n PHECHIGESIE a white powder. Yield: 85% LCMS:

(ZM kg 43%6001?1; 28d'm modﬁmﬁlﬁydrbﬁh eaeronat(lal » :2%: 3-fl h -1 th I
-am ng- 7z (4= , 5-di chl or ophen sul fonyl | am no3- 3-f | uor opheny1l) - 1- et hy
- N- et g?/l Ngi"tééo 1, 4- di hy?ﬂd&”[i?@f%%pht hyri di ne- 3- car boxani de 15 Prepared
accor di ngNggl t he et hod glemghcliegdd N 2.5 (nmethod B) from1.24 g (2.78 mmol)
of the pr&%g&t obtained fromstep 3.1 and 1.24g (4.28 mmol) of the boronic

acid obta from step SPdiEm hydrogd®) g of product are obtained in the form
of a whitRammer. Yiel dodd@Yesudedting 20 point: 230C
min. minutes
35 ml miililiter
P05 diphosphorus pentoxide

THF tetrahydrofuran



1H NWVR (200 MHz, DMSO-d6): 6(ppm: 1.3 (t; 3H, 7Hz); 2.8 (d; 3H 4.5Hz);

- 4.55 (q; 2H, 7Hz); 7.40 (t; 1H 8Hz); 7.75 (s; 2H); 7.85-8.2 (m 5H); 8.50
(d; 1H, 8Hz); 10.85 (s; 1H); 11.05 (q; 1H, 4.5Hz); 11.7 (br s; 1H). LCMS
MFI+ @ 564 (tr: 7.32 min, condition A). 225 Exanple 4:

2- am no- 1-et hyl - N-net hyl - 7- { 4- [ (et hyl sul f onyl ) am no] pheny11- 4- oxol, 4-di hyd
ro- 1, 8- napht hyri di ne- 3- car boxam de 4. 1:

{44( met hyhsul I ' f 1.0 5. 77
ot ) of 4 Sr ETea TeRINBRERY e Bleabe Bekdo HEUREEAE k1Bl duygv 3
sat ur at ed felgwsous NaHCOB sol ution is cooled on ice and 2 m (25.8 nmol) of
nmet hanesul fonyl chloride are added and the pHis adjusted to 7.2 by adding
about 10 m of a saturated aqueous NaHCO3 sol ution and the m xture is kept
stirredofor ROUYVIMS cpudling carfditiensianesul fonyl chloride and 5 M of a

saturated aqueous, N@-I% so%utl on are added. The tenperature of the nmedium
is allowed to rise 3N HCl is 35 added to pH=2 and then the whol e

i s evapor dtstuntent (Migroesss): BPUO chain: Giter, nidse speeteshnei@hBVDI(Ridrénbad)e i s
filtered, Eﬁ? ed with a mninmumof water and then with ethyl ether. The
product i fed in an oven under vacuum at 40C. 0.45 g of white powder is
obt ai ned CMunwniXeriasC1esRd @Mmsofmm;(rveatellwgr@dluma&érﬁ@ :25°C,

n t.h net hyl- 744- 1( met hyl sul f onyl ) am nolphenyll 4 oxo 1, 4-
di hydrgH] L@’%%ﬁﬂfoﬁy?%?me 3- carboxanide” 50.33 g (1.16 mmol ) of
chl or onapl@rayientdi Benimbéai ned at the end of step 1.6 is dissolved in 16 ni

of di rreth yet han f e I nltro en 1 s bubbl ed through. The
bor oni ¢ a Zﬁ)t"g ﬂgﬂ aﬁw&hpopg @ng\leééﬂﬁ: §rsPdpe. ddowente: dsm¥min. of a
sat ur at ed@wewetmemfrsmlmﬁolgs% Bre added. 67 ng (0.06 mol ) of
tetrakis(triphenyl phosghl ne% pal | adi un(0) are introduced and the nmediumis
heated at 10 110C°f t fter cooling, the mxture is filtered on paper
and t hesf idduiatent | VIERRERES " MRE t ghah: YIWQsers, Tfﬁ?as%e%bd&ﬁ)rﬁ of &HoP N
water and the precipitate obtained is filtered, washed wth water and dried
in an oveMEIBESSyacuum over P205 and then purified by chromatography on
silica (elgamy: CH2C12/ MeOH: 95/5). 450 ng of product are obtained in the
formof a powder,  Yield: f§930 Melting point: >300C. 151H NMR (200 MHZ,
DVBO- d6) : SOy TeraMpe18 35 un‘r#&?“@%ﬂ!{lh(wgﬁrs ACppp tergp.1 208€, 3H); 4.6
(q; 2H; 7|d&bdet¥ct%n(2i20r2rht 8Hz); 7.9 (d; 1H, 8Hz); 8.2 (d; 2H, 8Hz); 8.50
(d; 1H_ 8Hz); 1H); 11.1 (q; 1H 4.5Hz); 11.7 (br s; 1H. MN 416
(tr: ?65Grﬁ=‘¢ienfc&>hm"iqt%% 8). 20 Exanple 5:

2-am no- | eRjdad: - A: (PY b
yl met hyusul f onyl ‘]a\a%@rr?gmmisr&% m::(ltjH |Q‘4§(Z)xo % CHdCh glrog Eatg rcl)a;‘3 ??l rﬁ'yrl di ne

- 3- car boesasiga: 9@136&% rgm; thefo 90% Bg8 011\ml"29@%1ﬁ3r0 4 (4,4,5,5-tetra

met hyl -1, 3,2-d ioxa bora la n-2-vl)phem|Il-1-(pyrid in
- 3-yl) met hanesul f onami de 25Under an inert atnosphere, 0.493 g (1.30 nmol)
of pyri di A- 3M8 net hanesul f onyl

25 lonization mode: Electrospray positive mode ESI+, Mass range: 90-1500 amu or APCI+
> NMR
The 'H NMR spectra were obtained using NMR spectrometers Bruker 200 or 400 MHz in
CDCI3 or DMSO-d6, using the peak for CHCI3 or DMSO-d5 as reference. The chemical
shifts & are expressed in part per 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

Meilting 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)sulfonyl]Jamino}phenyl)-1-ethyl-N-



chloride trifluoronethanesul fonate is introduced in portions into a :
solution of 0.28 g (1.18 mol) of the conpound obtained at the end of step
2.1, in 12 m of anhydrous pyridine, and the reaction nmediumis kept
stirred for 18 hours. 0.1 equival ent of osul fonyl chloride is added and the
mxture is kept stirred for 24 hours. The pyridine is conpletely 30
evapor at ethethyled-exgpdldsdibydroa Bmapbth;elmr)e-3‘ﬂadmmmndae is redissolved in

et hyl acetate, d ayer Na2304 and
concentrated t 1%3%&% ystallized from

cycl ohexane. 33Gohmioofof asm (82 pownie of &, @ dichlotaricatinic ck] id: 180970 (M3 thbing
point: 20 h? L!)

8(ppm) : 2o 0 ethypmine sqlution. in yafer is;heated 3 (w?@ 4%@%”77%9 Féc,esfﬁ?m'%ﬁilz);

8. Bﬁ I8 iSis(then EVQnor&eg ufiger ré(H)c.ed riﬁiﬁsure and then a 10% aqueous ac_?’ﬂc acid solémon
met hy 0x r t i's product was
prepared o %doc&e H@l %C{pﬁ%’ud&c& g%@fo%'glb@r?%gﬂaeqcafhﬁ;q (ﬁ'ﬁ i5 dgain tan‘ﬁﬁd A)
Br (irQnSO 3(()€Bntg dold ??t&rm};ﬂd) ﬁlﬁéd ﬁrhenc?mouodi @ lof alg@esdp%dlzfad fp@od@{cﬁ%@'dg&ngéggp and

_ C y e romstep 1 ngy
of pr oductglegagé%ggom ﬁlnﬁéﬁ’q n%éﬁggbfg ﬂ)ﬁ \/ﬁ ?Jn BnARPAoR At d: 56%
1H NVR (400 MHZ, DIVISOd6) 8(ppm: 1.2 (t; 3H 7Hz) 2.7 (d; 3H, 4.5Hz);

1 A4 (t: 1H 8 7. d; 1H, 8Hz); 7.8-8.0 (m

; 11.6 (br s; 1H).

105. 3: 2- ani noTéceslnpknsion 3f ﬂbtscg (5248 inkrioty 6fcthe c8mpbiid BYlened at the end of
sul fonyl | a{fp ngf phen

na%t‘ﬁéﬁ'?@l"‘ﬁnﬁ‘a@% Q%@d?'gm]‘a'o?eml Hy&PdeRPlr Pla@yridige sandi S mdi on

4- di hydr o®

of 0.200 gae(@nﬁ&)!mh»amfncpﬂ@cﬂldi%t al@bb@ddégéivély Qdbde TRE aARAIN s SdidRdl ar 10 m
of dlchlor rreth a 2N % g tron in et%g et her i s added

dr opwi se. rﬁP&"ttﬁP@eiaéUfE@ﬁP g fltergds i‘@'drﬁ npeswih dishloremethene

preci pits af o rﬁl)fahJi trey ftlate VO HASTEIidR veitrmsé c6tiheiteraBd ndr e drdybrﬁ’@pi‘?éé%ns under
vacuum 2 2 vl 'H% roduct re obtained in the form of whi t

Yield: 94 S&,lqﬂd gg(poggqtt;rated under reduced pressure 10. 44 gpof]gmqimqtq (200

gﬂ:l)z ?'Vggaﬁé?bbta%ﬂpm thelfodm(df, etlrf’b'ranab%blo)r@d Bil. (‘fi?:eld%@g%‘lTﬁe(ﬂde@f'):s u@e@ (s;
8Hz): 8. 7Wi‘m“fmf'%ﬁ}'°2'1rbth§“€§t8t’ﬁ-l) 11.1 (s: 1H) 11 g (br s: 1H) ’LCIVS
M-1:511 (tr: 5, 68 mn; condition A). Exanple 6: 2-am no-|

- et hyl - g (3-fluaro-4- {[(3 fl uorophenyl ) sul f onyl ] am no}

pheny! ¥9 N met hyusid-cyano-h-methylacaiaside’ 8- napht hyri di ne- 3- car boxani de

256. 1: 3-f| uorowbhb@ékme)mmﬂ@f% 5@I§hdrﬁéﬁrﬁ8ﬁ§:i@%ﬂne1m3?@F Qb@é@'&?b%f‘%p&'y' )P

henyl | benzenesul f onam de Thi's product was pfepared according to
prot ocol &8 MY qf BtiphFyrycapeiate are @dden Seppmyse arshihgn 5hegre(azthr1rrmm1e)ls of
t he conpoyiitbht &bélﬁdter@FHtérTee@ve%m%hianﬂneos&%tQ drd- dBpBrRld uRfier reduced

3-fl uorobenzenesul fonyl chlorid g o r oduct |s obtained 1nt
form of aPWREFY¥E BEWHEProdqcs isipurdigg, by recwstaiﬂawmr@mdglum 18E8/80f dByduct

8( pprT) 24. gr dttaind@ il thefodn 4 §béa@b s3hd. Yiefd a'gé%grl\é)éﬁ?] gﬁﬂﬁmts‘l% g> (s; 1H).

2-ami no-1-ethyl-7-(3-fl udro-4-{f(3-fluo onyIIam
noI phenyl) N 35 net hyl - 4- oxo- 1, 4-di hydro 1, 8- napht hyri di ne- 3- car boxam de

> According to Method A of scheme 1 above (steps 1.4 and 1.5 below)

1.4: 3-[6-chlorg-2-(ethylamino)pyridin-3-vi]-2-cyano-3-hydroxy-N-methyiprop-2-

enamide

30 To a solution, cooled to 0-5°C, of 9.80 g (100 mmol) of the compound obtained at
the end of step 1.3, in 100 m! of anhydrous DMF, 3.98 g (100 mmol) of 60% sodium
hydride in mineral oil are added in small guantities. 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 ml (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



Thi s product was prepared according to the protocol described in paragraph
2.3 (nmethod A) fromO0.496 g (1.25 mml) of the conpound obtained fromthe
- preceding step and 36 0.320 g (1.14 nmol) of chl oronaphthyri di ne obt ai ned
fromstep 1.6. 0.287 g of product is obpgined in the formof a beige
powder. Yield: 49% Melting point: 256C 1H NMR (200
VHZ, uvsoea@ctecst\rmzmyvith B dictiiprongithaneHngthamo! Snikidre BHprogoriblay of 45 56 5( gnd 2H;

L 1 b S o b i ) i e 1

7. 38 ni n; dderhdvariMgb®) an&tizmghe sdlvents are evaporated under reduced pressure. 19 0 g

2- 1- = 4-

2,2 1o Loebile il Bt SR BRI g ol
N- 1241 ubr o- 4- (4 4,5, 5- tetrarret hyl 1, 3 2- di oxabor ol an- 2- yhpheny11- 3-

met hoxybenzenee%l

prot ocol describet wid 4 o 18 nvriding.3: 1) of
t he corrpoumbomaened from step 2.1 and 674g (3 16 rrm)l) of

?om Q?ng\?mnfteg‘ gg ro¥1%% Q{Q.Ag@%o% c#?he gru%e ppoé)uc!fjgéti\ Rl%gt %@eﬁj n t he 15
DVBO- d6) : 1@ imp®iQ miloRB-blggnoll BHeatdd &r(48 h@irg at 118°Q drheléduve&HZs) evaYpo?&eE 4

(ZET]amSHéD 5@?%%‘1”/6 ?é)f%HS@%% anﬁfhff@d ﬁé&'é?ﬂ?%ﬁ&w? %dgﬂmeémol dtessligisehen) - noo

met hyl - 4- éikered add (dinhty dT an bydh. ITapohyHe aipeeted-predueoxmdlidgned b the FoOSUESL Was

pr epared accor C descr.i b P (net hod A
from 0. 4473§ ¥ qllo Fﬁﬂgl) %fj téf?tne/o @Jr%lggn‘ep‘ﬁtb?%?régtg @ﬁﬁ %g é gﬁe(ﬁ SRHMEY ep
and O. 280cgf1<(|tlor04\)m’r0|) of chl oronapht hyri di ne obtained fromstep 1.6. 0.19
g of product is obtained in the formof a white powder. Yield: 36% Melting
poi nt: >260C. 251H NWMR (200 MHZ, DMBO-d6): 6(ppm): 1.25 (t; 3H 7Hz); 2.8
(d; 3H154. 5H2) Acéoffing o n&tﬂm&&br séhémed abble 1.6 bétoly ndt8hd Dilthe
7.8-8.0 (m 4H); d; b 10.4 (s; ' R 11.7
(br s; 1H). =37 56 mon; condltlon B). 30 Exarrple8
2-am no- 1- et hYH67éfa1ﬁlhél@fc‘Hroﬂoﬁ[ét - MefrgRheryh ) Suhi@eNl & i
phenyl ) - N- met hyT - 4=°0x0- ydr o- -nap yridlne-
8.1: 4- flﬁéﬁbéﬁi@ﬁz f1 uor o- 4- (4 4, 5.5-tetranethyl-1, 3, 2-di oxabor ol an- 2-
VI) Phenvi | benzepessiifiRRasiol 1o ke BY @ngj(Wﬁw)e(ﬁ%@@oﬁgsmodgﬁg?be g he

protocol described in para nmol ) of

t he coRPoliflfdebhelaiierd 3 iromn q@fié%lSPMFg il 0739 (Y99 8red) ¢iff%) setﬂlum hydrice
4-f1 uor Obﬁﬂmtﬂllfeﬁ@ﬂdd%‘||rP§hQFF§eﬁloﬁ§6Tr§b F?ﬁxtxm%qg'éﬁrtred st iR gng%;ﬂaﬂugé( Fo'Pe

formof a white powder. Yie

1.1 (s; 13fymingtepand then(ngolwian.of 7.065(4.98 mpgy) of fioe pempaundkyained at the end

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 ml
(9.8 mmol) of acetic acid is added, followed by 60 ml 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 (tr= 6.99 min, condition A)

30 1.7: [7-amino-8-ethvl-6-(methylcarbamovl)-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), 80g (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 (1.7mmol} of [1,1-
bis(diphenylphosphino)ferrocene]dichloropalladium(ll), complexed with dichioromethane
(1:1), is added and the mixture is heated at 80°C for 30 minutes, under argon, and then



8.2:2-ami no-1l-ethyl-7-(3-fluoro-4-{11441 uorophenyl)sul fonyl | am

i no} phenyl)-N- 5 nethyl -4-o0xo0-1, 4-d ihyd ro-1, 8 naphthyrid

i ne- 3-carboxam de This product was prepared according to the protocol
described in paragraph 2.3 (nethod A) fggm 0.542 g (1.37 mmol) of the
conpound obtained fromthe preceding step and 0.350 g (1.25 mmol ) of

chl or onaphkedlgd addl diutedwith neld df wmmarﬂnelracihjf&d t6 pHB64 By ttie addthmcdf dcatiobtiai ned

the f Yi 9% _.Mel.ti int: 60C.. 101H NWR
(500 Wiz D Ry Pt Niita ad Fie bR blons el witepfap. il g (a
2H 7Hz) tHen3with etber((8) nﬂH)Thebjaﬁ;ksegldmem taitdn; uBinB76ah1 of bh Nakd) solaﬁbrﬁﬁm

11.1 E@ Th%?)@gﬁ%@lﬁe@ on ce t% 545, T‘rlnl_bfﬂtralfe IS aGIMI_'E-}'—d w?h éo g'nf of ace’nc aCid ;

condltlon
2- am no57atd-th¢ (Bsaiitater mpiilend, Jeashbowih] watenahd Jvifr elﬁé@@h@'ﬂ’}bl‘b dﬂedairhmh N- et

hyl - 4- oxo nap hyri.dine: 3-c rbox
3-chl oro- R&%@ féﬁj%g(;ggf ﬁrogiﬂglfr%og rﬂﬁ%eim/m a?"’@ ed‘?%@&boﬁ%'?an%f/"y?"?ﬁﬂ%nyll
~ benzenesubbioh&3bte MAM291 ar(rd Bcd mimsomtigpased according to the pr ot ocol

conpouna. GRaRGA B PESOTEL Eleemt: £hed e vt fabm Hor47 Hox .47 .

3-chl or obgRzenesylf oyt 704&1 owgd(@ 101;4085 9d OfHPT 9AuSL 4178 (ﬁybtzﬁﬂ)nsz

@ {d) dhe
f orm of a4g(j) P%ﬁleg 47% 1H NVR (4%0 %Z
DVSO- déY p%z‘ri» '3 '(*s . 7.3-7.5 (m 3H): 7.6-7.9 (m 4H): 10.6 (s;
1H). 25 9.2:2-ami no-7-(44113-chl orophenyl 1su Ifonyllam

no}-3-f|uoroph?__l)-l-ethxl N- nethyl 4- 0X0- 1, 4 d

hydr o- 1, 8- napht#.£28ines/4 slog- BicavRroRnenyislte hem pM-saethddor di ng
to the prekeealdi smsh rna%aegéare&a%a.ée(rret hod A) from 0 408 g (0.99
mol ) of the conpoun precedi ng step and 30 0.253 g (0.90

mol ) of chl oréﬁabﬁt%?‘@'ﬂf%@ [‘ﬂ)‘ﬁﬂ %%@Wmﬁhybﬂép? logabogolam2-wWpbenylir oduct i s
obt ai ned banidheshiRhnamfe @ yel | ow povvder Yield: 84% I\/EI ting point: >260C.
1H NWVR (200 MHzZ, DMSO-d6) g—{ Qg—qﬁ (t; 3H 7Hz); 8 (d; 3H 4.5Hz);
4.55 (q; 2H 7H)3 splufion tof hH9 moi)7of34t445(5ﬁet@m9ethw15& giogditrarolgnp2:

8. 35(d; 1l7|)ar§l|ﬂé)1;['| r1anI4t§éfy dlnéH) 23%%5%‘19!&0?‘@3 (g @meen$$igliﬁn§i Stlorbdis 3

LCMS: M+ 530 condition
2- ani no- 136@%m portigng |anértbe4m{<’{U(est KeRir sirsfeéin‘gﬂr)@m fabmqnn defnperpture. The

phenyl ) - NspBdrhiys e@ar@#&’ce&aﬂd%é‘yéifo%ejrs @ak@ﬂgﬁehw i d?ge@n g@&@@‘%ﬁ wigh v1)

10. 1: 2-fluoro-N 2-fluoro-4-(4 5-tetr I oxaboro
pheny| BBenAbdifelsandsthammita avatey aF‘ﬁ‘l ‘%‘t"p@ @W&temgumwd@m dd@rmecﬁoﬂglmoThéle

pr ot ocol Q%%ﬁfc' Medel i§‘ dﬁé’d @%rWS@). %n@%@&%&ed@o %%OM?K%F%HB&M of

t he conpound obtai ned from ste
2- f | uor ob@reHased ndhe Foremfcﬂeri@r@d sk Gelg= ded&ltmgspmmit 235%€d in t he

form of a pinki e 7 .
(400 MHZ, %O%gmgﬁﬁpdp :k'l.bgck’g?g?ffﬁ}): 17 6% 1285 7Q,{breggy 1H) )77 P52y
2H); 11. 6§I-(z§ 7.2H) 1H; 8Hz) 7.55 (d; 1H; 8 Hz); 7.6 (d; 2H; 8 Hz); 7.9 (d; 1h; 8 Hz).
10. 2: 25 ﬁm no- 1-et hyl-7-(3-fluoro-4-{112-fl uorophenyl ) sul fonyl | am nol phenyl)
-N- et 4- oxo- 1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxam de

1.8.2: 2~amino-?—(4-{[(2,3-dichloropheny£)suIfony[]amino}phenyl)—1-ethy[-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 mmoi)
of the boronate obtained in the preceding step are dissolved in 12 ml of DME and 3 ml of
30 ethanol. 8 ml of a saturated aqueous NaHCO; solution are added and then argon is
bubbied through for 10 minutes. 85 mg (0.073 mmol} of
- tetrakis(triphenylphosphine)palladium(O) are then added and the reaction medium is
heated to 90°C under an argon atmosphere. After 3 h, the medium is filiered 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



Thi s product was prepared according to the protocol described in paragraph
. 2.3 (method 15 A) from0.528 g (1.34 mmol ) of the conpound obtained from
the preceding step and 0.341 g (1.21 nmol) of chl oronaphthyridine obtained
fromstep 1.6. 0.097 g of product is obgpined in the formof a pale yellow
powder. Yield: 16%. Melting point: >260C ' 1H NWR (200

MHZ, DMBO- d6) : NBIR (8pf) MHZ; DEBSOxde):BhprimiA)2 (GBS 7(1z); BBYd: ;5.5 Hz); 25 [GHz) ;

Tt 20 4 O] P2 (Gigrt 8 M b di T B g B3 B hBAon b
Exanpl e 11H; @Hainil.Info; TH{ 45Hz); 21,165 br sh1Hor ophenyGsul f onyl | am

-3-fl h sl - "
gﬂwl - N lrjrg'[ ﬁel EQMg(M}_ll %6o(itrh9'(?%n'ﬂ’, %j-nrqglﬁﬂtaﬁyri di ne- 3- car boxam de 2511. 1:

2, 6-di chl oro- N- (2-fl uoro-4-iodophenyl ) benzenesul fonam' de This product was

prepared according t,o the of ncol . descr| be ara h 2.4 (nethod B)
from 2.8 g—@’il?ﬂ%i nrt’rbﬁ")""Bfﬁ@-#[%FE% fOBEB%ﬂ?%Lﬁ“ﬁ vl Ré’gf"gorefbeaxl)ﬂnm)
of 2, 6- defHyl-sobgiyr-anneu,iamydre Shagiethyddihd- :gc&fboﬂémm.ﬁt are obtained in
t he formof a yell ow powder Yield: 84% go LCVS: Mt 446 (tr: 7.55 mn;
condition A). 11. 2:

2- ami no- 7- (4> { Racorahe 1Y MEMRREABE Lehrhobali ol - 3- T | uor opheny1) - 1- et hyl N-
met hyl - 4- oxo- 1ﬂ‘h‘9%’rW8-_—"ﬁt‘h__dTWe_-'BTcar boxam de Thi s product was
prepar &8 accor &ilagdl & i2 .5 (nmethod 35 B)
from2.0 4 of 4Jshe ne ro S p and
2.0 g (6. gg(mm ?;Za;?hioﬁe %ro%ﬁ@ggg?%g%ﬁgﬁénedg?gr omglsa?g F{Eg@%ﬁhggo tO?
product i 8isgiaselaEddiparanpeateodiiseived ihilBe mpoold EMSY| @Zﬂ g 28%3 mpidl) 0§

poi nt: 32 2 t;

) 2. 8563@33@:% actetate _are \MRid? 3Rq 2|UEH%09HZ guglﬁég ?{%Qn}orgk&]%'ﬂ 144'*;1% ~
(m 3H); VI éﬂsmpl)(rﬁf uH%-b!ssilBme(rwphmwhlrm}@)'rocqr@;l@cmlsmpalla)d;um(lJ ), 1 comppleét

Exarp] &0 131 siorbmetihe (ihas MIE A ot Wi ey s B8R U PP KGRy
phenyl ) - 1uedanargep. @at Hiyen aoadschand dﬂtdﬁéchyldlﬂ 600 FrSOhalp\tﬁrh?l]me d1|>rﬁlefe33 eatrbdedni de
12.1: 3- | Thi
o oduct wer auh apdgtt e 2AERIPTES Blosnk: thies e 208he0 W isthl Mse o 1 °
(et hod 102404 rane 3hen gevaﬂppr@ad i 9Iry0¢853 Thé ordé- ipoathahi isi perified By 31 g
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o 0- 4- (4,4 5. ot P ot Az onos BB P2 tan 20 A PBreraity 655 (5 1h
benzenesur/ﬁ—m):aﬂﬁﬁ aes (fﬁhEH) product was prepared according to the protocol
described in paragraph 2.2 (method A) from0.6 g (2.37 muol) of the
conpound obtained fromthe preceding step and 20 0.593 g (2.37 nmol) of

2, 3-di chl or obeg2eh@sdidtiooN-[2ethlons-td §.4, 05-trbntetiof-18. pdigbbdrslaglet-@i-ned in the

formogsa | ] bei euE owder. Yield: 86% 1H NVR (400 MHZ, DMSO- d6):
8(ppm° DPUEE: 1H, 8Hz); 7.1 (s; 1H);
Under an inert atmosphere, 1.24g of 2,3-dichlorobenzenesulfonyl chioride is
added 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 HCI 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 (tr: 8.43 min, condition A). |

35 2.3: 2-amino-7-(4-{[(2 3-dichlorophenyl)sulfonyllaminol-3-flucrophenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihvdro-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




7.5 (d; 1H, 8Hz); 7.6 (t; 1H, 8Hz); 7.95(d; 1H 8Hz),; 8.10(d; 1H 8Hz);
11.25(s; 1H). 2512.3: 2-amno-7-(2-chloro 4
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prepared accor dCRE: MMt 563, @(tﬂt?meiﬂe&ﬁfdrtiéﬂd\)l n paragraph 2.3 (nethod A)

fromO0.613 g (1.49 mol) of the conpound obtained fromthe preceding step
and 15 0.380 g (1.35 nmol) of chl oronapht hyridi ne obtained from step 1.6.
0. 407 gsof pnsome,m.ﬁe@wmﬁaﬂsws&h@maqrmm a yel l ow powder. Yield: 57%
Mel ting point: >260 DVEO:" )_ pprr)_: 1.3 (t; 3H, 7Hz);
2.8 (d; 3H 4.5 a2 f enggulignamide 7. 7 (d; 2H, 8Hz);
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2.36 | | b 437 i's
bt i nea. P Dpahed bl Hif 0P8 RARO SoHLLO WL e\ - ra B TIPRIEC 15,
11-1 NVR €R0&tN-). DIVBOdG) o(ppm: 1.2 (s; 12H); 7.2 (m 2H); 7.3 (d;1H
8Hz); %55- 7.65 (m 2H); 7.7 (t; 1H 8Hz); 10.4 (s; 1H).

2.5. 2-amino-7-{4-{[(2,3-dichlorophenyl)sulfonyllamino}-3-fluorophenyi)-1-ethyl-N-

methyl-4-oxo-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 ml 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 filtrate 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. Yield: 40%. NMR and LCMS are
identical to those for the compound obtained by method A.



14. 2:

2-am no-7-(4-{[ (3, 4-difluorophenyl)sul fonyl]am no}-3-fluorophenyl)-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 ggscribed in paragraph 2.3 (nethod
A) fromO0.400 g (0.97 mmol) of the conpound obtained fromthe precedi ng
step and 0.259 g (0.92 mmol ) of chl oronaphthyridi ne obtained fromstep 1.6.
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conmpound obtained in step 2.1 and 0.743 g (2. 74 mml) of 6-

nmor ph |ne sul f chl.orid roduct is
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4H);. 6.8 (m 1H); 7.2 (m1H),; 7.3 (m 2H); 7.65 (m 1H); 825 (m 1H); 10.1
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Yi el d: 53YptalviRidtiiongstegitmt.: 260C. 251H NVR (200 MHZ, DMSO-d6): 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. 9680 ing( i deTDuct 8re#t obhinediHn Q)b‘zﬂorm&;ﬁa (%ltelbbwc%lﬁz)(leidl@g% (Reltidd ;

11. 05 ég 5Hz); 11.7 (br s; 1H). 3015.
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5.3 using 9.14; mgs)(q QHZNSHQ} 1994 @t kofyyi n ether. 0.203 g 35 of product is
isolated in the form 3/ | ow ovvder Yield: 95% Melting point: >260C.

1H NVR ( 266MMH DO 6] smpp‘ﬁydlthnés (t; 3H, 7Hz); 2.8 (d; 3H, 4.5Hz);
3.5- 42

Example 4: 2-amino-1-ethyl-N-methyl-7-{4-[(methylsuffonyl)amino}phenyl}-4-oxo-

1,4-dihydro~1,8-naphthyridine-3-carboxamide
4.1: {4-[(methylsulfonyDaminoiphenvi}boronic acid

A suspension of 1.0 g (5.77 mmol) of 4-aminobenzeneboronic acid hydrochlbride

30 in 10 ml of a safurated aqueous NaHCQO; solution is cooled on ice and 2 ml (25.8 mmol)

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

10 ml of a saturated agueous NaMHCQ; solution and the mixture is kept stirred for 2 h at
5°C. 1 ml of methanesulfonyi chioride and 5 ml of a saturated aqueous NaHCQOs solution

are added. The temperat.ure of the medium is aliowed tfo rise to 20°C and 3N HCl is

35 added to pH=2 and then the whole is evaporated to dryness. 20 m! of waier are added.

The precipitate is filtered, washed with a minimum of water and then with ethyi ether. The

product is dried in an oven under vacuum at 40°C. 0.45 g of white powder is obtained



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); 11.7 (br s; 1H. LCVB: MH+: 582
(tr: 7.07 mn; condition B). 5 Exanple 3f:"
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3H;, 4. 5Hzpbtaithet is recrystallized from cyclohexane. 330 mg of a white powder are isolated.
Yield: 75%. Melting point: 206°C.
*H NMR (400 MHz; DMSO-dg): 6(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; 1H).

2.2: _2-amino-1-ethvi-7-(3-fluoro-4-{[(pyridin-3-vimethyl)sulfonyllamino}phenyl)-N-




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 (tr: 6.75 mn;

condition A). 25 35
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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-aminc-1-ethyl-7-(3-fluoro-4-{[{ 3-fluorephenvl)sulfonyljamino}phenvl)-N-

35 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 0.496 g (1.25 mmol} of the compound obtained from the preceding step and



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

. This product was prepared according to the protocol described in paragraph

2.3 (nmethod 45 A) fromO0.574 g (1.50 nmol) of the conpound obtained from
the preceding step and 0.384 g (1.37 nmgg) of chloronaphthyridi ne obtai ned
fromstep 1.6. 0.202 g of product is obtained in the formof a yellow
powder . YDe&28:9 30% mm@N’&f chMbrenapliiyridine olBtabéd rfiom steprich. t0.287 gV prodd&.iS:

o s S Y A o

hydr ochl ori de thra)mommz c[hmaorta;d atprpmmr t 3et; pzreo:eld) 1268 (gt 4 6Az); @.5300

e T S SRR G AR B ST MY

i sol atedl HA)tet fonr 05Ha); whizt(er pomtler . Yi el d: 82% Mel ting point: >300C

1H NWR (2 5 (t; 3H 7Hz); 2.8 (d; 3H, 4.5Hz);
3.7 (s: ( gg"’iw‘%* ?ﬁ%ﬁw%ﬁ%maﬁ? 8Hz): 7.8 (s 1H); 7.85 (s: 1H):
7.9-8.1 (m 4H); 8.5 (d; 1H 8Hz); 10.25 (s 1H; 11.1 (q; 1H 4.5Hz); 11.7
(br s; 15 L r: mn; condition A). Exanple 20:

5" no- 7 ERATRIEE S PaUa- AT uTort-ICk Bty ehons o B mEIGy | 4- oxo- 1,
4-di hydr Opﬂaeﬁymﬂn’ﬂbw HxRet, @dﬂﬂf&?@ﬁaérhgﬁhthyndme 3-carb®Rarhide

N-12-f 1 uor o- 4- tetrarreth
i oxabor Bl an- 2- 5 Rk 5.5 ppXRDOTHAR s prepared
accor di ngpdetnd geﬁ%gégmgha,ﬁﬁgcrr bed in paragraph 2. 2 (rret hod A) from 0. 400
g (1.69 nmo [ he conpound obtained fromstep 2.1 and 0.31 m (2.36
mol ) of Ebtsarr@d@i Y pepgreccancerdingeto the pyroepl gesgsibed ircparagraph2ad (reethpa the
form of apof@Rges |(2)')1?¢nn%l of\@h@'%ma&ﬁr% &érhgh%(é}@g W%P'\d%%g&

(ppm: 0.8 (t,;
2H): 7.4 (ngG mmolgpﬁﬁ meﬁrog;ykqengemq;uﬁowtghpgde 1054 g of produgi0s ®btained in the

2- am nQ5 74y ﬁ&f%ﬁ@&dgpn&féla%w(ﬂ 3-fl uorophenyll-1-ethyl - N-net hyl - 4-oxol

4-di hydro-1, 8- na ri di ne-3-carboxami de 30 This product was prepared
accor di ng to tHéNp&%(@@dﬂHadEﬁSDth Apprpafd 2gr(spt2H; 38 (sretHot2A); TH;om 0. 636

g (1.34 0 he precedi ng step and 0. 3269
(1.16 NPBE f7 Sh?%? ?gﬁ Wr al'fe'4 g@a‘r{ l’mrgrom step 1.6. 0.2009 of

product is obtained in the formof a whrte powder Y| el d: 36% I\/bltrng

poi nt: 165- 167C,‘2 16) ; : O X :

1.2-1.4 (m 5 ] o 2- ; ) 1 (m
2H); 7285 ~gdihy¥drg- 188-Pa ~38aﬁ>o id H 8Hz) 9.9 (s 1H) 11.0

;1H 4
S Exﬁﬁéﬂfmd%w;arpéﬁa? gy dzr%egn?trwiesﬁ%re? ifpisgRohz %fmé‘tﬂoé' o
no} 3-fludy dpnnmé)n@tl?)g 11.1 mmol) of the compound obtarr:jed frorg the preceding step and
t hyl t h i ne
o oehy opiag s & K igh, & elidhioAsti i B REE bion BB £8" €94 S ogusi df o1
n- 2- vl ) phebtatnedin {He-fofin of 4 wbpdnpmydiémﬂeltﬁﬁe%ulv_feﬁrmgmodﬁ Spsiosc.pr oduct thSA)
t 2.2 t ho
Prom 02800 g (1! M o NER BHSEHekte dedh Akl REb A ted A SHahd 3. 502 g
(2. 02 nmolq; 26f, 7(i3), 72 (o PRESKL)) MM asHly oreys.o¢hil 9K &% Ssg‘iﬁ%Hﬂ) 96.4Rg;0duct
i s obtai noﬂ 0 Ha 1L|O cz){ 1gl;t?b(%rrg l_p)ompler Yield: 80% I'ting point: 178C.

LCMS: MH": 526 (ir: 7.56 min; condition B).

Na

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

yliphenyllbenzenesulfonamide

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

35 A) from 0.6¢ (2.53 mmol) of the compound obtained from step 2.1 and 0.739¢g
(3.80 mmot) of 4-fluorobenzenesulfonyl chloride. 0.736 g of product is obtained in the
form of a white powder. Yield: 53%



101H NMR (400 MHZ, DVBO-d6): 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). 21. 2:
1- (3-am nophenvl) - N 2-fluoro-4-(4,4,5,5-tetranethyl -1, 3, 2-di oxabor ol an- 2-
VI') Phenvl | net hanesul fonam de 15 0.58 gafl.33 mmol) of the product obtained
in the preceding step is dissolved in 6 m of ethyl acetate and 1.38 g
(6.65 mml‘l)l NMIRMGG(MHZ RMBOrdite(phirhy driafse12ts); AddRad ah; FC7.65Hm; Relxct i on
mediumi s bg 1té_hrrlng for 15 hours and 0.276 g of tin(ll) chloride

di hydrate The reaction nediumis heated at 80C for 3 hours and
left for 15 hours at 20C. This solution was sl ow y poured over an aqueous
NaHCO3 sol uti on
filtered. The FHHtrs i ;45 y

W th waselmamﬂu,tdxem -ddlhedroervarnablataaﬁlﬂnaﬁd:ammrdat ed to dr yness 0 42 g of
roduct obt ai n in the form

TH R ( 2 0o Bt e pepsieds Sty frthe ot Sepotoudogiedianiy2 3 gnggogs,
glf) N 6. W}]frol’rH)O 5. (1.87 mizkd)l) of/ tHe Edmpdurd; obtaided MorBiths pRcBdihg ;siddiand 25

2- ami no- 78490 R -2 A& ApernerBitynidingchisined fram siegph& R 158 4 oL PRRANCINRet hy |
- 4- 0x0- 1, 4bthireddr thelfofin BaR MhY bbetiee YRid 0B MEKirdeointit Zopcoduct  was

d h bed thod A
P om 07814 o (i et NiaR ERbE Gt er: ot i KPR ok B SEERI4D st ep
and 30 0. 28019 7@92 9'33me 9n elg %erﬂﬁa@wﬂws@nmﬁseé} Jonedsi TH)S Y ¢A & ®. .,

0.160 ¢ of product is ob talne():] in the formof a yellow powder.” Yi el
Love: M+ THs 45z 11.%6(b1 8: Hin; condition A). 21.4:

2- ami no- nbm.maaarsmgpemm@%ﬁem g no} - 3- f | uor ophenyl ) - 1-et hyl - N 35
met hyl - 4- oxo- 1, 4- di hydr 8- napht hyr i di ne- 3- car boxam de hydrochl ori de The

product obtained fromthe preceding reaction (0.160 g -0.31 mml) is

e My 19, i 90 2LhBE AL AR QuRGAGRARG. Sttty dowgl. of a

2N MCl sol rod i sol at rm of
a bei ge pdwnethylf-exati 45'8%dl1¢b1 81mghﬁmrnqitlne &zadibxamlde 1H
NMR (200 IHZ, QMB @r 3..(d: ): 4.4

(s; 2H) 4.6 (m— E 8Hz) ;

7.9-8. M;m 8Hz) 9.9(s; 1H) 1.1 (q 1H4’5j; 11.7
b Y .
(22r25am noh*f'%ﬁf’e@* St bconfind § FekoBGolebbad vorbR £2 (ethod
met hyl 28- d@ofrdm40@|gﬁ3(ar!d>4'|1men red ptieh gorinpouret @btaéneldof«am d’@plQZZaﬂad 0.579¢g
2- chl | an- | \
2-ontor 0 M KA 3 B ARt sl 8988 8 A RAIENE el b o
descri bed form p%awgniaapdwd]ersvléldf A0 0.660 g (3.01 mMmmol) of
4-(4,4,5,5-tetn |
ol of 2 chl opoB At DS B P AL S I s Bt e St ned i n
t he 4H); 10.6 (s; 1H).
25
9.2: 2-amino-7-(4-{i(3-chlorophenyhsuifonyllamino}-3-flugrophenyi}-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 0.408 g (0.99 mmol} of the compound obfained from the preceding step and
30 0.253 g (0.90 mmol) of chloronaphthyridine 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): 3(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; TH); 11.1 (g; 1H; 4.5Hz); 11.6 (brs; 1H).
35 LCMS: MH+: 530 (ir: 7.69 min; condition B).



15 formof a dark red powder. Yield: 96% Melting point: 198C

1H NWVR (400 MHzZ, DMBO-c16): 8 (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- ami no- 7- (44112- chl or ophenyl ) sul f onyl | ggi nol phenyl) - 1- et hyl - N-net hy1-4- 20
0x0-1, 4-di hydro 1, 8- napht hyri di ne- 3- car boxam de This product was prepared

accor di ngExample1Gir2samins-1-ethydT-Betiaro- %H(Zi[lﬂlmpbhémﬂ)s(uhfbhhl}ammo}f rom 0. 413
1.05 d t d 0.280
011 0" mvol PRewv BN heEn EATRRL bk B AR B B B0xaMids TB0 g o - °

product is obt aD.AeHluorotiE-flosroadefd 45 Bhétrametnyices, 2- d%x@b@kola%@/@/i) Mel ting
poi nt: >2 gHNl\/Fef 200, MHZ, DVBO-d6): 8 (ppm: 1.85 (t; 3H, 7Hz); 2.8
(d; 3H, 4 ;7.2 (d; 2H, 8Hz); 7.4-7.7 (m 3H); 7.8 (d;
1H 8Hz§: TRis@rédt was pﬂéwared?a&ofcﬁng f-the plotdéol Gascrﬂabtd :erHrlagr gﬂ 2% (rﬁethéb")

géngthghAé#roéoégg ﬁ%ﬂé”ﬁ'@&? of the ggmpoucgsobtamed from step 2.1 and 0451 g
Zham l”;J I(Z( ﬁﬁhﬁhﬂﬂ of Q'flilb(ogeﬁzmeéml‘dwgpﬁihgﬂ'ﬂé )CB%Q@‘ @@ﬁ!{d}r}cﬁiﬂcg%} obtglned IB the g
pheny e i hydr o- napht hyri di ne- 3- car boxam de
23.1: 2-cH"S af'?%pévdfrtﬁ?lldaé}%zhyl 1, 3, 2- di oxabor ol an-2-ynani line This
product was prépmmmi A00mAZ] mISHod, acal 1 er 2.1
(et hogl‘l%‘%ﬁ; 18 OH(%s(24 22 ol )Qggppﬁﬁ}gr% 221??1| g?ggﬁlrf‘??@aﬁg?gﬁ% g

f

(26. 64 (pinacol at o) di borane. 3.14 g of product are obtained
in the formof a brown oil used in the next step wthout further
purification. 48 . 23 2

2, 3-di chl or o- Ni&: le PN ZnB EHOIOPNS dif amy Ao e

pheny! | beﬁ%ﬂﬂ/@—&ﬂxﬁﬁ”@-ﬁhd@ro—‘l—r@nﬁ R oRifaar ed according to the

protocol described 1 n paragrap om1.5 g (5.92 mol) of

t he conpolhig PEPAUSt Wasl Prarsrad WOW'&Wﬁ@@@%damlbgd irBpayagrapB 287 (metbby of
23d|¢@|g%ﬁn [ | d e n the
2,3-di gl E) 2-3652 1:941bhmogmiome é‘om;]-'k%um &tégﬁencfffr‘aﬂg% Blsfe @P& ?gééb %p% n
4-{[(2, 3dP@Hﬂ@r(épﬂéﬁmpb)ﬁjph'@wﬂamawm:n@nbtﬁwey omoaien 16000970 8f grogiactas
rnnol ) of f n | ved in 100
10 of oy P D IR PR, PR 8l e AR EPoht 5e88% o6
20.0 m of a 1N bdFE0PNRAIYIEQeded d (Dpinp i . 25(tBH; Ha), e (sh aHY /a5 ¢u;atied

dropw se an t then for
15 hours atg) g%%ig(ﬁggiﬁll il @Pé@tﬁ%ﬁh ﬂ%ﬁﬁzﬁ%}é@(gnaﬂfﬁ r@agﬁt on nmedi um
is thedletdpardiiedbre; thlyness. The residue is taken up in 20 m of

di chl oro n n f.r 5N sodi um hydr oxi de sol uti on and
then 15 ?E%n%qﬁﬂé—%ug% S@fél @%@%’@? g)'to pH=1 by addition of 1N HCI. The
precipitate formed is filtered, washed with a little water and dried in an

o e TSR0 Al o BRI B o
MHZ, DVBCethyBN:méthypiiaxo?t,4-diltydraH,8-BhiphthyridiR-2-tarbbamid®) . 7.8 (d; 1H
8HZ) %5 95(s; 1 t'?r, 248 dlchgo% Nla-ﬂuoro-/-l-|0c180o}1'\eS\ﬁ)benzenest.lIfo)nam?de3 (si 2H; 10.6(s;

2 am no- 7T|ﬁ|3-pcdiduaf Waépﬂebé%cﬁaﬂc@i‘dlrﬁg erthe prdtd s LSkl ma&@&ﬁﬁ@yérrg%{hﬁ h%;s'\'
u

met hyl ht hyri di ne car boxam de

prepgr ed gﬁ&?ﬂi% R%géﬁ@rﬁﬁﬁng%oﬁ %‘ééd‘?q%@ N Andaf 28 Gap -, 'B"‘@‘ﬂe@fh&@ A)
from 1. 02d|gh1(>r2>b682e1mh|)or@r cHitrRieC angaoyi Bfl pRiatiad 418 botdifed hhBe REGE 8L NBISE eP
and 25 0.565 ch Zé I) of chl oronapﬁt hyri di ne obtained fromstep 1.6.
0.698 g of° "bqegd €l P4%0bt ained in the formof a |ight yell ow powder. Yield:

54% I\thgsmm{44@&&@551rH|d\INEhdlﬁ&DAM|Z DVMSO-c16): 6(ppm: 1.3 (t; 3H
7Hz); 2.8 (d; 3H 4.5Hz); 4.55 (q; 2H

11.2: _2-amino-7-(4-{[(2,6-dichiorophenyl)sulfonyllaminol-3-flucrophenyl)-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 2.5 (method

35 B) from 2.0 g (4.48 mmol) of the compound obtained from the preceding step and 2.0 g
(6.89 mmot) 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.



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 (d; 1H, 8Hz); 10.65 (s;
1H); 11.05 (q; 1H, 4.5Hz);11.7 30 (br s; 1H). LCMS: MH+: 582 (tr: 8.58 mn;
condition A). Exanple 24:

2- am no- 7- ( 4- {[(2 3-di chl or ophenyl ) sul fonyl]am no}-2-fl uorophenyl)-1-

et hyl - N- net hy| -HINOREZDO MM, IS O-dL): Mpmhtﬂﬁ/ﬁl&i—ﬂrmz?j Z&(d}%maﬂﬁ)%% 1:

or ocuct wie 26 ZRaF LU aBE BNKG 5 A4 pPOE dcop-208s AV GLAtE AHAGHAbrARh 2.1

(et hod Ajs; ﬂH()xm151 (; gH 26H3); ﬁﬁﬂl(brafﬂ-ﬂ)- brono- 3-fluoroaniline and 7.34 ¢
(28.9 Mo b, col at o) di borane. 2.45 g of product are obtained
in the fof %“IM%T Pgﬁ%& ﬁ%l Ne fO '2(@ "s’g)d in the next step without further
purification. 24. 2:

2,3-dichl gro-N-13-f] uor o- 4- tetranet hy - di oxaporol an-2-y1) 5

phenyl | bel (?tﬁ’!fm'l?e-? (zl('ﬁhlgr?)f‘cﬂ&@t d\%?’BP@W)&I'fﬁﬁﬂlﬂrﬂinﬁb to the

pr ot ocol sﬁéﬁylL VHN-RibtRE 426K~ 2,424i H Y8 PP 8-rBbhik c}ﬁml@e -8. &rﬂ&énﬂdmm' ) of

t he conpound obt ai ned fromthe reced| n? step an (15.8 nmol ) of

2, 3-di chl or obeh2dné 4.4 8- sirapeth sAboFe|AGHIry al 2e obt ai ned in the
form of a i k ABER 1.2
(s 12!;?) THI%;:E@dLR;WIQ§ pre?\él"&J Qccoﬁﬂn@ toj’(ﬁﬁﬁr 12Hzi(jé&glb% D aﬁ%% ﬁéﬂ%ﬁﬁ%d

THz) 5A) tfmry_lHS 079;.|Z§11 84 rgglot)dof 13=|chququ§—lodtpargilr@j an];IHS 37||-&)(13 0 mmol) 24, 3
2-am no-7 oF I I f r thyl N
et hyl - 4b§§%‘%%’“§”’g$%?% 1 R Rt e dsGEED e ol d Sitiel sdid Y,
was prepa¥&lf:&8%or di ng to the prot ocol descrl bed in paragraph 2.3 (nethod

A) from2.6 g ( n ding step
and 1.36 g (4. BI?INm o“%Hc’h gﬁﬁﬁ;ﬁr? %ﬁ bt a| E%Om sﬁg‘phﬁ 6. 1.89
g of prodﬁUZ) arie(solit)ar.fédt it 8th formof a I i ght yel | ow powder. Yield: 69%
Mel tings point: 340C. 1H NMR (200 MHZ, DMBO-4): 6(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; :LEZ_Z,EI@)chIoIQ%IBeth@M (P43 5-1@rBREh@- 1, B-didabodlabs2{ d;  1H;
7Hz) ;8. 4y (d d ifo . (0, 1H 4.5Hz); 11.4 (s; 1H); 11.7 (br s;
1H). LCWVE! S i n; condition A). 25 Exanple 25:

2- am no- 7T(114 p{r@c(uzl @adlptﬁnamtbmﬂmerwmg Exlhécprqzbt}amesmbeamparbgﬂaphe@ method
2ot ny1 - 30 (BPXLO B @ @iy Sordedi e RARINNR P 30 BRI et 9
producEOmﬂ:ﬁQﬁge;ﬁ&Bémra@):@rfdﬂ Aglichtorobenzenedufony! chﬂsrdﬂel bed44 g pfarpa@:n&pth 1
(et hod | met hylaniline and 7.5 g
(29.5 m%}?tafnf%@ggtr%fg(ré é%']rpggg%&oﬁ’gﬁané&g&@@lz g of product is obtained
which is used HhNMRe MGMHB,tEﬂI{DSW-dEh@mprfﬁ)UHIZI[e;rIz}U[Fbl(GaTI-II @Hz)WNVRH400
%) a 2)5 %ﬂz 3@@ ﬁ sFA 057420 iz 0 (1P b5y Ty (& (9 1H
2,3-d|chl or o- I\I-12 met hyl -4-(4,4,5,5-tetranet hyl -1, 3, 2-di oxabor ol an-2-1111
h I f d t d d to the
Doy ez oo oD e PGPy S e B RAL S St 0, LS

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 0.943 g (2.04 mmol) of the compound obtained from the preceding step and
0.515 g (1.84 mmol) of chloronaphthyridine obtained from step 1.6. 0.630 g of product is
30 obtained in the form of a beige powder. Yield: 53%. Meliing point: 239°C.
*H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.2 (t; 3H; 7Hz);, 2.8 (d; 3H; 4.5Hz), 4.5 (g; 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-



50 A) from1.35 g (5.79 muol) of the conpound obtained fromthe precedi ng
step and 2.13 g (8.67 mol) of 2, 3-dichlorobenzenesul fonyl chloride. 2.1 g
of product are obtained in the formof a beige powder. Yield: 82%

NVMR (400 MHz; CDCI3): 5(ppm: 1.2 (s; 124); 3.15 (s; 3H); 6.8 (s; 1H,; 7.1
(d; 5 1H 7Hz); 7.15 (t; 1H 7Hz); 7.35 (d; 1H 7Hz); 7.45 (s; 1H); 7.50
(d; 1H; 7Ielﬂ)yl I\iFn@tr(yH-d)Gdﬂ 4+dll)ydro -1,8-napRthyfdine-3-carboxamide
2amno7(4fg h m%thl yl)-1-ethyl N
- met hyl - 4- oxo0- £74 ] Sk SSaEe: B thi s product
was pr epapbeh\a]beruzedesm[fohamtdee pr ot ocol descrr bed i n paragraph 2.3 (nethod

A) f 0 ft t f th di

D ep ana g nsdylcty2s SRR é’epm@rrﬁ BrBR 2toery B Red sbpalienh 2 b e 1. 6.
0. 224 ggng) pireducs g $2. cbbhahanpdufumetmn;ﬁmrnm obtamef OMGIAT stey ehdan@%’/asd\/@l ting
ol nt:

E 25 (t: 31%‘5%‘3') °f24*2§'°(%be“§%35”50'§" élorr%q_,lw% é‘éé) 9. ‘%/HZ 9d“°h'958?f& “eﬂH” tgﬁz)
7.1 (d; 1libyrm @Hezpink ﬁ’oﬁde(rtY:eEHH?S%l'Wt)altrn@ poind. 196((17(1 6H); 8. > (d 1H 8HZ)

é03§ ﬁnsn J]E‘wt(gaq.'%Z 1@%%56?%%[““ 13((5 12H 7@5745 (m 2H) 750 (d; (1tHr

e

2- ami no- 76(—12)%@ QH%FEIi)(?SQd@H”’di—%W liﬁﬁl fonyl ] am no} phenyl) 20
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This product was prepared according fo the protocol described in paragraph 2.2 (method
A) from 0.4g (1.69 mmol) of the compound obtained from step 2.1 and 0.518 g
(2.36 mmol) of 3,4-difluorobenzenesulfonyl chloride. 0.437 g of product is obtained in the
form of a white powder. Yield: 63%. Melting point: 114°C.

30 "H NMR (400 MHZ, DMSO-dg): &(ppm): 1.2 (s; 12H); 7.2 (m; 2H); 7.3 (d;1H; 8Hz); 7.5-
7.65 (m; 2H); 7.7 (t; 1H; 8Hz); 10.4 (s; 1H).

14.2: 2-amino-7-(4-{[(3.4-diflucrophenylisulfonyl]lamino}-3-fluorophenyl}-1-ethyl-N-
methyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxaride

35 This product was prepared according fo 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
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obtained in the form of a white powder. Yield: 46%. Melting point: >260°C.

*H NMR (200 MHZ, DMSO-ds): 8(ppm): 1.3 (t 3H; 7Hz); 2.8 (s; 3H); 4.55 (q; 2H; 7Hz);
7.4 (& 1H; 8Hz); 7.5-7.7 (m; 2H); 7.8-8.1 (m; 5H); 8.5 (d; 1H; 8Hz); 10.6 (s; 1H); 11.05 (q;
1H; 4.5Hz); 11.7 {br s; 1H).

LCMS: MH+: 532 (tr: 7.55 min; condition A).

Example 15: 2-amino-1 -ethyl-7-{3-ﬂuoro-4—({[6—(morpholin-4-yl)pyridin-s-
yllsulfonyl}amino)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide hydrochloride

15.1: N-[2-fluorp-4-(4.4,5 5-tetramethyl-1,3,2-dioxaborolan-2-ylphenyil-6-
{morpholin-4-ylpyridine-3-sulfonamide

This product was prepared according to the protocol described in paragraph 5.1 from
0.5 g (2.11 mmol) of the compound obtained in step 2.1 and 0.743 g (2.74 mmol) of 6-
(morpholin-4-yl)pyridine-3-sulfonyl chloride. 0.614 g of product is obtained in the form of
a white powder. Yield: 70%. Melting point: 206°C

'H NMR (400 MHZ, DMSO-ds): 8(ppm): 1.2 (s; 12H); 3.45 (s; 4H); 3.55 (s; 4H); 6.8 (m;
TH); 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-ethyi-7-[3-fluoro-4-({[6-(morpholin-4-ylpyridin-3-yllsutfonyl}

amino)phenvil-N-methyl-4-0x0-1.4-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 (1.29 mmol) of the compound obtained 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.
"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); 7.9-8.1 (m; 3H); 8.4 (d; 1H; 2Hz); 8.5 (d; 1H; 8Hz); 10.3 (s; 1H); 11.05
(9; 1H; 4.5Hz); 11.7 (br s; 1H).

15.3: 2-amino-1-ethyl-7-[3-fluoro-4-({[6-(morpholin-4-yDpyridin-3-yi}-
sulfonyliamino)phenyll-N-methyl-4-ox0-1,4-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 protocot used in paragraph 5.3 using 0.17 ml of a 2N HCl! solution in ether. 0.203 g
of product is isolated in the form of a yellow powder. Yield: 95%; Melting point: >260°C.

"H NMR (200 MHZ, DMSO-de): 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; 2M; 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; TH;
4.5Hz); 11.7 (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)sulfonylJamino}-
phenyl)-N-methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

hydrochloride

16.1. N-[2-fluoro-4-(4,4,5.5-tetramethyi-1,3,2-dioxaborolan-2-yl}phenyll-1-(pyridin-
2-ylimethanesulfonamide
This product was prepared according to the protocol described in paragraph 5.1 from
0.28 g (1.18 mmo}) of the compound obtained from step 2.1 and 0.493 g (1.30 mmol} of
pyridin-2-ylmethanesuifonyl chioride trifluoromethanesulfonate. 0.441 g of product is
obtained in the form of a white powder. Yield: 95%. Melting point; 152°C.

'H NMR (400 MHZ, DMSO-ds): a(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); 9.95 (s;1H).

16.2: 2-amino-1-ethyl-7-(3-fluorg-4-{[(pyridin-2-vimethyl)sulfonyllamino}
phenyl}-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 0.400 g (1.02 mmol) of the compound obtained from the preceding step and
0.260 g (0.3 mmoil) of chioronaphthyridine 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-ds): &(ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.6
(9; 2H; 7Hz), 4.7 (s; 2H); 7.35 (m; 1H); 7.5 (d; 1H; 8Hz); 7.6 (1; 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-gthvl-7-(3-fluoro-4-{[(pyridin-2-yimethyl)sulfonyllamino}phenyl)-N-
methyl-4-0x0-1.4-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride

The product obtained from the preceding reaction (0.204 g-0.4 mmol) is salified
according to the protocol used in paragraph 5.3 using 0.2 m! 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-ds): 6 (ppm): 1.3 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.6
(m; 2H); 4.75 (s; 2H); 7.4 (m; 1H); 7.55 (t; 1H; 8Hz); 7.85 (t; 1H; 8Hz); 7.9-8.1 (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-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
17.1: N-[2-fluoro-4-(4,4,5, 5-tetramethyl-1,3,2-dioxaborolan-2-vl)phenyll
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 chioride. 0.390 g of product is obtained in the form
of a pinkish ocil. 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-[(ethenylsulfonyl)amino]-3-fluorophenyli-1-ethyi-N-methyl-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 0.380 g (1.2 mmol) of the compound obtained in the preceding step and 0.280 g
(1.0 mmol) of chioronaphthyridine obtained from step 1.6. 0.095 g of product is obtained
in the form of a white powder. Yield: 21%. Méllting point: >260°C.

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

20 (g; 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 (g; 1H; 4.5Hz); 11.7 (brs:
1H).

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

25 Example 18: 2-amino-7-[4-({{2-(dimethylamino)ethyl]sulfonyl}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-tetramethyi-1,3,2-dioxaborolan-2-
ylphenvilethanesulfonamide

30 To a solution of 0.23 g (0.7 mmol) of the product obtained from step 17.1 in 7 m! of
toluene, 0.35 ml 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 to dryness and the
residue is taken up in 20 ml of ethyl acetate, washed with 20 mi of water and then dried
over Na,SO, and concentrated to dryness. 0.261 g of product is isolated in the form of a

35 white wax. Yield: 100%.

'H NMR (400 MHZ, DMSO-dg): &(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-(dimethylamino)ethylisulfonyllamino}-3-flucrophenyi]-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 0.261 g (0.70 mmol) of the compound obtained in the preceding step and
0.179 g (0.64 mmot) of chioronaphthyridine obtained from step 1.6. 0.200 g of product is
obtained in the form of a yellow powder. Yield: 64%.

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

18.3: 2-amino-7-[4-{{[2-(dimethylamino)ethyllsulfonyllamino)-3-flucrophenyll-1-
ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride

The product obtained from the preceding reaction (0.200' g-0.41 mmol) is salified
according to the protocol used in paragraph 5.3 using 0.2 m} of a 2N HCI 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-dg): o(ppm): 1.3 (£ 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;
1H); 11.7 (br s; 1H).
LCMS: MH+: 491 (tr: 4.99 min; condition A).

Example 19: 2-amino-1-ethyl-7-(3-fluoro-4-{[(1-methyl-1H-imidazol-4-yl)sulfonyl]-

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

19.1: N-[2-fluoro-4-(4,4.5 5-tetramethyi-1,3,2-dioxaborolan-2-vl)phenyl}-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 mmol) of the compound obtained in step 2.1 and 0.481 g (2.53 mmol)
of 1-methyl-1H-imidazole-4-sulfonyl chloride. 0.574 g of product is obtained in the form of
a white powder. Yield: 71%. Meiting point: 230°C.

'H NMR (400 MHZ, DMSO-dg): 8(ppm): 1.1 (s; 12HY; 3.4 (s; 3H); 7.05 (s; 1H); 7.1
(s, 1H); 7.1 (s; 1H); 7.55 (m; 2H); 9.9 (s; 1H).

19.2: 2-amino-1-ethvi-7-(3-fluoro-4-{[{ 1-methyl-1H-imidazoi-4-yhsulfonyl]
aminotphenyl)}-N-methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

This product was prepared according to the profocol 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 mmot) 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-ethyl-7-(3-fluoro-4-{[{ 1-methyl-1H-imidazol-4-yhsulfonyllamino}-

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

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. Yield: 82%; Melting
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; 1H); 7.85 (s; 1H); 7.9-8.1 (m; 4H): 8.5 (d;

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

Example 20: 2-amino-7-{4-[(butylsulfonyl)amino]-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-tetramethyl-1,3, 2-dioxaborolan-2-yl)phenyllbutane-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 ml
{2.36 mmol) of butane-1-sulfonyl chloride. 0.652 g of product is obtained in the form of an
orange-colored oil. Yield: 100%.

"H NMR (400 MHZ, DMSO-dg): 8 (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-[{butylsulfonyl}amino]-3-flucrophenyi}-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 0.636 g (1.34 mmol) of the compound obtained from the preceding step and
0.326 g (1.16 mmol) of chloronaphthyridine 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: TH; 8Hz); 9.9 (s; 1H); 11.0 (q; 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-oxo-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\phenyl]-1-(3-
5 nitrophenyhimethanesulfonamide

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 0.502 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.

10 '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).

21.2:.  1-(3-aminophenyl)-N-[2-fluoro-4-(4,4,5 5-tetramethyi-1 .3, 2-dioxaborolan-2-
yliphenylimethanesulfonamide

15 0.58 g (1.33 mmol) of the product obtained in the preceding step is dissolved in 6 ml of
ethy! acetate and 1.38 g (6.65 mmol) of tin(ll) chloride dihydrate is added at 20°C. The
reaction medium is kept stirring for 15 hours and 0.276 g of tin(fl) 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 (418 g in 34 mi of

20 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-de): & (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).
25
21.3: 2-amino-7-(4-{[(3-aminobenzyl)sulfonyllamino}-3-fluorophenyl}-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 0.414 g (1.02 mmol) of the compound obtained from .the preceding step and
30 0.260 g (0.93 mmol} of chlorénaphthyridine obtained in step 1.6. 0.160 g of product is

obtained in the form of a yellow powder. Yield: 33%.

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

21.4; 2-amino-7-(4-{[(3-aminobenzyl)sulfonyllamino}-3-flucrophenyl)-1-ethyi-N-

35 methyl-4-0x0-1,4-dihydro-1.8-naphthyridine-3-carboxamide hydrochioride

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 ml 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: Yield: 58%; Melting
point: >260°C.
*H NMR (200 MHZ, DMSO-dg): 8(ppm): 1.3 (t; 3H; 7THz); 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
S (d; 1H; 8Hz); 9.9 (s; 1H); 11.1 (g; 1H; 4.5Hz); 11.7 (brs; 1H).
LCMS: MH+: 525 (ir: 6.02 min; condition A).

Example 22: 2Z-amino-7-(4-{[{2-chlorophenyl)sulfonyllamino}phenyl)-1-ethyl-N-
methyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide
10 22.1: 2-chloro-N-[4-(4.4.5 5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyil

benzenesulfonamide

This product was prepared according to the protocol described in paragraph 1.8-A from
0.660 g (3.01 mmol) of 4—(4,4,5,5—tetrarhethyl-1 ,3,2-dioxaborolan-2-yl)aniline and 0.635 g
{3.01 mmol) of 2-chlorobenzenesulfonyl chloride. 1.13 g of product is obtained in the
15 form of a dark red powder. Yield: 96%. Melting point: 198°C.
| 'H NMR (400 MHZ, DMSO-dg): & (ppmy); 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)suifonyllaminoiphenyl)-1-ethyl-N-methyi-4-
20 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.

25 'H NMR (200 MHZ, DMSO-ds). & (ppm): 1.85 (; 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).

30 Example 23: 2-amino-7-(3-chloro-4-{[{2,3-dichlorophenyl)sulfonyljamino}
phenyl}-1-ethyl-N-methyi-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide
23.1: 2-chioro-4-(4.4.5,5-tetramethyl-1,3 2-dioxaborolan-2-yl)aniline
This product was prepared according fo 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
35 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-teframethyl-1,3,2-dioxaborolan-2-vl)

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-dichlorobenzenesulfonyl chloride. 1.57 g of product are obtained in
the form of a beige powder. Yield: 57%. Melting point: 156°C.

23.3: (3-chloro-4-{[(2, 3dichlorophenylisulfonyllaminolphenylboronic acid

0.3 g (6.09 mmol)} of the product obtained from the preceding step is dissolved in 100.ml
of anhydrous dichloromethane and this solution is cooled to -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 methanot are
added and the reaction medium is then evaporated to dryness. The residue is taken up in
20 m! of dichloromethane and extracted with a 0.5N sodium hydroxide solution and then
the aqueous phase is acidified to pH=1 by addition of 1N HCI. The precipitate formed is
filtered, washed with a little water and dried in an oven under vacuum over P;0s. 1.03 g
of product is obtained in the form of a white powder. Yield: 42%. Melting point: 90°C.

"H NMR (400 MHZ, DMSO-ds): d(ppmy}: 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).

23.4: 2-amino-7-(3-chloro-4-{[{2, 3dichlorophenyl)sulfonyllamino}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
0.565 g (2.24 mmol) of chioronaphthyridine 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 (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 (d; 1H; 8Hz); 10.65 (s;1H); 11.05 (q; 1H; 4.5Hz);11.7
(br s; 1H). '

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

Example 24: 2-amino-7-(4-{[(2,3-dichlorophenyl)sulfonyljamino}-2-fluorophenyl)-1-
ethyl-N-methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

24.1: 3-fluoro-4-(4.4 5 S-tetramethyl-1,3 2-dioxaborolan-2-yl)aniline
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-fluoroaniiine 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-tetramethyi-1,3,2-dioxaborolan-2-yl)
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-dichlorobenzenesulfonyl chioride. 2.67 g of product are obtained in
the form of a beige powder. Yield: 57%.

10 "H NMR (400 MHz; CDCI3): &(ppm): 1.2 (s; 12H); 6.75 (d; 1H; 7Hz); 6.8 (d; 1H:
12Hz); 7.1 (s; 1H), 7.25 (t; 1H; 7Hz); 7.5 (t; 1H; 7Hz); 7.55 (d; 1H; 7Hz); 7.9 (d; 1H; 7Hz).

24 3. 2-amino-7-(4-{I(2 3-dichlorophenyl}sulfonyllamino}-2-fiuorophenyl)-1-ethyi-

N-methyl-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 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. 1.89 g of product are
obtained in the form of a light yellow powder. Yield: 69%. Melting point: 340°C.

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

20 (qg; 2H; 7Hz); 7.05 (d; 1H; 12Hz); 7.1 (d; 1H; 7THz); 7.6 (d; 1H; 7Hz); 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; 1H).

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

25 Example 25: 2-amino-7-(4-{[(2,3-dichlorophenyl)sulfonyl]amino}-3-methyiphenyl)
-1-ethyl-N-methyl-4-ox0-1,4-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 5.0g (26.8 mmol) of 4-bromo-2-methylaniline and 7.5g (29.5 mmol) of
30 bis(pinacolato)diborane. 0.992 g of product is obtained which is used in the next step

without further purification.
*H NMR (400 MHz; CDCI3): o(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-methyl-4-(4.4.5.5-tetramethyl-1,3,2-dioxaborolan-2-vi)
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-dichlorobenzenesulfony! chloride. 2.1 g of product are obtained
in the form of a beige powder. Yield: 82%.
'H NMR (400 MHz; CDCI3): &(ppm). 1.2 (s; 12H}; 3.15 (s; 3H); 6.8 (s; 1H); 7.1 (d;
5 1H; 7THz); 7.15 (t; 1H; 7Hz); 7.35 (d; 1H; 7Hz); 7.45 (s'; 1H); 7.50 (d; 1H; THz); 7.9 (d; 1H;
7Hz). ' '

25.3: 2-amino-7-(4-{{(2 3-dichlorophenyl)suifonyilaminol-3-methyiphenyl)-1-ethyl-
N-methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide

10 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 mmol) 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-ds): 8(ppm): 1.25 (t; 3H; 7Hz); 2.25 (s; 3H); 2.8 (d; 3H:

15 4.5Hz); 4.55 (q; 2H; 7Hz); 7.1 (d; 1H; 8Hz); 7.5 (; 1H; 8Hz); 7.7-8.1 (m; 6H); 8.5 (d; 1H;
8Hz); 10.2 (s; 1H),11.05 (g; 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-dichlorophenyl)sulfonyllamino}phenyl)
20 -1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide
26.1: 2 5-dichloro-N-[3-chioro-4-(4 4, 5,5-tetramethyi-1,3.2-dioxaborolan-2-vl)
phenvllbenzenesulfonamide

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
25 (1.97 mmal) 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).

30 26.2: 2Z-amino-7-(2-chloro-4-{[(2,5-dichlorophenyi)sulfonyilaminolphenyl)-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
35 obtained in the form of a white powder. Yield: 28%. Melting point: 323°C.
"H NMR (200 MHZ, DMSO-dg): 6 (ppm): 1.2 (t; 3H; 7Hz); 2.8 (d; 3H; 4.5Hz); 4.5
(9; 2H; 7Hz); 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);
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11.0 (g; 1H; 4.5Hz); 11.3 (s; 1H); 11.7 (br s; 1H).
LCMS: MH+: 580 (ir: 5.15 min; condition A).

The following table 1 illustrates compounds of formula (1) according to the
5 invention for which R1 and R2 represent a methyl (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 symbol “e” means that the data are not available.
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Table 1

0
O\\s” Y
N N
R4—(CH,)n ITI z
H (Il)
5
LCMS | Melting
No, R4 n |V w Y Y4 Form tr min MH+ point
{conditions) (°C)
=
1 | 1 CH |CH | CH | CF HCI 5.68 (A) 511 | 220-223
=
N
F .
2 0 CH |CH| CH | CF - 7.38(B) | 514 256
3| X o |cH|cH]| cH | cF | - 6.75(A) | 446 | >260

4 N 2 |CH{CH| CH | CF | HC | 499(a) | 491 | 268270

5 Q 1 |CH|CH| CH | cF | HC | 602(A) | 525 | >260
H,N .

6 \N\/:v 0 CHICH| CH | C-F | HC 6.06 (A) 500 >300

7 Me 3 CH |CH} CH C-F - 7.43 (A) 476 |165-167




CHCHGCF 7.91 (A 530 >260 22 €l 40 0 CH CH CH CG-F - 7.69 (B) 530 >260 23
4111 0 CH CH CH G-F - 7.55 (A)
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LCMS Meiting
No. R4 n v W Y rd Form fr min MH+ point
' {conditions} (°C)
Cl
Ci
8 \G)‘ 0o {CH|CcH| cH |ca| - 858(A) | 582 | 311
Cl
9 @A 0o |cu|cH| cH | cFr| - 732(A) | 564 | 230
Cl
X
10| | 0 | CH|CH| cH | CH . K 5 n
o
N
Cl
1 ﬁr 0 {CH|cH]| cH | cF - 1433 (A) | 564 321
Cl
Cl
12 @% o |cH|cH|ca|cH | - 515(A) | 580 | 323
Cl
Cl
Cli
13 \©)’ 0 [cH|cH|col| cH - 7.74(A) | 580 239
Cl
Cl
14 \©)" 0 | CH|CH| CF } CH - 8.18(A) | 564 | 340
Cl
Cl
15 \ij)’ 0 | CH|CH| CH |CcCHy| - 8.36(A) | 560 n
16 Me 0 |CH|CH{ cH | cH . 505(B) | 416 | »>300
Cl
Cl
17 \©/\‘ 0 | CH|CH| cH | CH - 6.58 (B) | 546 210
Cl
Cl
18 \©)’ 0 |CH|CH| CH | cF - 754(A) | s64 | 333




(B) 526 >260 26

532 >260 24 00 0O CHCHCH CGF 7.47(B) 514 >260 25 0 O CHCH CH CGF - 7.56
c----"5---,\ (NN 0j
54
. LCMS MH+ Meliing
No. R4 v wW Y 4 Form tr min point
(conditions) (°C)
Cl
19 @A CH {CH| CH | CH - 6.12(B) | 512 | >260
F
20 ©)‘ CH|CH| cH | CF - 725(B) | 514 | >260
21 /@A cH|cH!| cH | cF | - 791(A) | 530 | >260
Cl
cl
22 CH |CH| CH | CF - 769(B) | 530 | >260
F
23 CH|CH| CH | CF - 7.55(A) | 532 | >260
F
24 /©/\2 CH|CH| CH | CF - 747(B) | 514 | >260
F
/O i
25 CH|CH| CH | CF - 756 (B) | 526 | >260
|\
26 N N CH|CH| CH | CF | Ha 707(B) | 582 | >260
o/
_N
27 | CH|CH| CH | CF | Hcl 6.33(A) | 511 260
.
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subj ect of pharmacol ogical trials which nake it possible to determ ne their
inhibitory effect on protein kinases. 558y way of exanple, their inhibitory
effects on the p7036 serine/threonine kinase and/or PDGF-R tyrosine ki nase
activity were neasured in vitro in biochem cal tests. The inhibitory
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concentration which inhibits 50% of the phosphorylation of the peptide

substrate derived fromthe 36 ribosonal protein (AKRRRLSSLRA, Upstate).
o 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 S6 ribosomal protein
(AKRRRLSSLRA, Upstate).

Measurement of the inhibition of the PDGF beta receptor (PDGF-RB)} tyrosine
15 kinase activity (Baf-3 tel/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/lPDGF-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 intracelivlar 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 fo 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. ef 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 & x 10* cells/ml (100 mi per well), in RPMI 1640 containing 10%
FCS, in the presence or absence of the compounds to be tested. After 72 h of
35 incubation, the viable 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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7.4 by,addj : . | &S Yo K # 17-136, Upstate)
i ne2fort Baeh BechaT RS Sniifg e ArRoR R0kl e bapie, 0 aocks
concent r agp oM 240B6 pH 762, PBadM ibete-giysdrar ehosphtase, ré mg tHGTAADBM N udddim (#
20-108 Up . p . 25 ta-glycero
phosphat eéﬁ@%%&qsﬁﬁnﬁtg%g}rﬂﬁ)ﬁﬁgbZ%(;Hh )e?nqwg‘}ﬂt Hg%tig%r éf‘t’%ﬁt‘? S6K1
(20 nl) aPRKRISRLIBURAE D0 IADS| ulifst (manmammb @SL‘I;%] reiaDtidiﬂBlste]i?té‘df Ilﬁ?%a(iﬁfng
20-122, U 1 THES £3e ion is,star | n 0 p C
ATP/ 337ATE’§W§fé?lg ‘?ﬁp "o 5(5“'6‘1”rea&1s%€6§0§ﬂ1 %’yré%jH e IBLA"?@I‘I?M?PS’ b
MyC12) 3@niigChpand trenbiasudtddior 20 nithutes @5 36HC B86rabesiey Stobséd By é&l@lﬁ?@d Yy
addi ng 20 PZ %f KS%@ hosPhorri c_acjid. The r,ee},ﬁ:ti on mxture is filtered by
aspirati of ﬁ % PNOSP ﬁ?nac d. The reaction mixture is filtered by aspiration under vacuum

(Vacuum manifold, Millipore), the wells are rinsed twice with 200 ul of 7.5% phosphoric

acid (2 minutes) and then twice with 200 i of distilled H,O (2 minutes). After drying the

plate, 25 pliwell of scintillant (Optiphase Super Mix, Wallac) are added and the

35 radioactivity is detected with the Micro-Beta scintillation reader (Wallac). A negative

control (all the reagents without peptide substrate) is prepared in order to determine the

nonspecific binding of **yATP to the phosphocellulose filter 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 addedsand the 35 radioactivity is
detected with the Mcro-Beta scintillation reader (Wallac). A negative
control (efrerimgatal easthit s wi t hout peptide substrate) is prepared in order
to determ ne the nonspecific binding of 33yATP to t he phosphocel | ul ose
filter which is subtracted fromthe 57 experinental results. It is thus
appar ent Htimthus eperenpthanthe esmpoads af/ thetinantibmhaveaan intlititort astiyitnonithe ty on

the p70S6. ki e T ) . NG £ ati
whi ch 1 nP bRt A s SEH AR S £ A Ut ik RRBAE S0 sy
deri ved f pluraphbrylagen r o diso meptige osubisirale AKRRRIASBloRA, the)p§6 atie)sontehepro@ho

val ues fo n orgi.ng~t o Lavent i re.l han uM
For exanp@e%%%%%s%@? ) @\e 45°a\r[15tc|iu Skcg}hg{v%/egi}@ﬁg?@oggéorg@g, to%i%eo 224
and 10 13RveMonespessitea 10.0 pM he test for neasuring the inhibitory
activity of the p7036 ki nase. The conpounds according to the invention are
therefore inhibitors of protein kinases, in particular PDGF tyrosine

ki nases r Eceptamplanchmpammds dvie 8013, tideand 48 showtd @rOBR, ki #a8e240,52%hand

di tot i ti t her. b d h
v opar N+ af R FutrbiehelnBe b B e ik ROy Rty HEBP o850 W8t on o
di seases linked to the activity of protein kinases, in particular of
di i nhi bi t] tej n ki : T . tein . .
i nacor | B ORGSR o the VBRI ath e ikaa: mAMER & PRl KeRes 0
PDGF- R r epaifit@ar PRGEIyOsink kinases @dptopand) fier doynepof @iddm kalsmsin7088USnase.

according to another of its aspects, the subject of the invention is
medi canents whi ch conprise a conpound of formula (1), or an addition salt

OL the1$aﬂ'h@rcof;;ﬁb?dihc& arﬂaarcﬁnﬁfmggb _i{ﬁ)eh%r&ﬁﬁ?tﬂﬁétbﬂoﬁe Bf!ud%d ﬁ:ﬁ tied preparaioh\oat e of
t he conpoung, o or . ese nedlcanents, 11 dhelr use. In

e ooy TaieamenByrde i rEdH T aleh GEvasTe0 e, dirhssh THRGLS dae

| i nked t oatthgty aEprowin Min@desp NQI=fliduldfion argiscamieaits inhipiahd F@t@iﬁkin@ﬁéﬁ.i ferative

di seases such as cancers, for exanple cancers of the |lung (NSCLC), of the
bones, of the pancreas, of the skin, Kaposi's syndrone, intraocul ar

mel anonmas Thesafy prodéin lindseanibiea tmedianidifs, Uh efaitoul?f mbfiGaraentyi ixhib@ihgt he
ovaries, of the endometriurr}k, of t E vaog‘iqna, of the vulva, of the urethra,
siiase gng gpyaRly B

of thezgeﬁPQF'Bffe?qli’éprﬂ)’@g'ﬂ ¢ &P enonas, cancers such as
G STs and of the anal region, of the rectum of the small intestine, of the
colon, of _the stomach, of the esoghaegus of the endocrine, thyraoid,

tPeftss

par at hyr oil (U racsaidkKale UMY 5o Hfesubisd odle MRty 1§ RadicT RS
ost esar COgkh SSmBtReNBt mddung asfcRmuRNg), Airhet adbibe SSAMCOMBR, a8 GtSa Of
t he bl adder or of the Ki dne)(, ,
pharmaceutically acceptable acid, or else a solvate of the compound of formula (I).
25
These medicaments find their use in therapy, in particutar in the treatment and/or
prevention of diseases linked to the activity of protein kinases and in particular
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 wvulva, 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 dermatofibrosaréoma and other fibrosarcomas, cancers of the bladder or of the kidney,
neoplasms of the ceniral nervous sysiem, 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 stem ghornas 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 oproliferativa syndronmes, and nyel odyspl astic

syndr ones. Anot her aspect. of the invention conprises a conbination of at
| east oneRcsipRBGEIES, d¥BBRQAYHY lYrapRaneas, niesakinoh difiepse And) Bwsiopgiierative

chenot herfyﬂ@%e% A9 RYelol @a%qcs%mo,ﬁggr_pounds of the present invention may
be used al'one or as a mxture wth at I|east one chenotherapeutic agent
whi ch may be chosen from cytotoxic agents and/or antiangi ogenic agents. For
exanpl e, Arﬁ’tﬁhé’né%éﬁng%?éﬂrﬁfeﬁi%nE&nﬁﬁéésbﬁ BbMEeN M akOeadiNirdl EomgoleG- R
ki nase activity or a conpound that 1s an antagonist of a growh factor. It
i s al s® paserdingiotie bwemionavita leashpor AtrmelbeePeitis9edt-t he i nvention with a
radi ation treatnent. 15 The conbi nations of the conpounds of the invention
wi th the chenotherapeutic agents nentioned above and/or radiation are
anot her sinbgedt tthe tompeunsis ©f it PrepeditVeston Mmayhe wsed iR A5 MPEuggait s
ment i oned bt Abc R4y BE RO rsh @Y@hx Bl asays! v,
separ ateIe;l/tqgég{?gg&g%‘??gﬂterfp.eh#ggﬁteat rrent_ywi_ll be gtdap?@d byg%o t he
practiti omdiangiogenidiaggniso Fohexpaplee iite @ptiangiagesist agents meaye bendiicempews al so
find hRibkinG VERYE-RI K ity QR h frigk RtV HRRBES gRRR 1adorf OF
exanpr'g&rf'e]@tbg'ﬂgsi S, gtl{'bgggs%gﬁ}e@%g?s%%go os?‘s,n heﬁt farl 8r e, carcc)ii ac
hypertrophy, pulnmonary arterial hypertension, fibrosis, diabetic
nephropat py, 3 L GHENY|-0RERR"thd kémp&'ﬂ{o%n%c%om QAL Hvehiich wit 3B38LA5RS
aut oi rmune "di'seases such as psoriasls, sclerodermatitis, 1 nmunosuppressi on
(graft refremdtmeoh 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 mat® uThe abmbineiiosi ¢f tbe sompnuradsnofahe dfifeation wiih dos eharmotherapeulin agenis
compound accor di.n AV Lan LG ept abl e salt
of The | apeaforsold ah e RBs s ander BB FEHekER e BGE PP 02
phar maceutical |l y acceptabl e exci pient. Sai d excipients are chosen
accordi ngto the ar maceut | o] n si red.
admi ni st rﬁ‘? oﬁr?e'?c%?ﬁaf’%@'ccua&%ﬁﬁa?@&g‘%g?%i é%\% \%ﬁpgﬁ gfee ’Eﬁ%&‘ﬁ% on;9 gfpg% son
skil | ed i admimstaet simB@néoushh eepaatelyen esetjuerdiallc dimp dreatrem svilbibe adiaptpd by ent
invention for _aral. subli fange i ntranuscul ar, intravenous,
t opi caf; f%tyaﬁp'ggﬁea&c?rdfr{étqggjr’]éa%%ié??tér ans‘%}e{(rg?fal or rectal adm nistration,
the active ingredient of fornula (1) above, or its optional salt or
sol vat e, be adm nister in.uni,t fore I, i 1Oy Lxture
W th s conDSR enar N ARebu Fedh sl MR ARG oA & s fsed STLK U7 0,
t he prophys axers exaripiee atesenbsianddtberostiergsisev émoinbosiaf Hehd dhibwe, démdiader s
or diseasges. [The appropriate unit, foros. for adninpi.strati co i e
f or ms forEWeﬂm i rﬁugﬁ?%ﬁworﬁr{égﬁ!chﬂg%erfe&'%logts?ﬂ)'[s?)cs) t goﬁét}%g?d %Hg?eeaﬁﬁw
capsul g5, gpawleosephgtis oiketc pyabrapatitiss tleutangiomasr adibinsugpetis¢éames, sutbass f or
subl i ngual , buccalI i,nt rq.tt.racheal i nt raOC@IEﬁLreoer ién o %Qasalle adm ni stration
or for adRPHIAHEr SE¢ QAR HEMENOBIPPTe RO G eSO 195°84PPIS)  ansder nal |
subcut aneous, intranuscul ar or intravenous adm nistration, the forns for
rectal administration.,and jinplants. For topi.cal lication, the co unds
accor di ng”CePTERE ongad roﬂtl )?SB%&ﬁsg‘(? P'ﬁsg?te'gﬁ%rﬁggeqe& eso?%tpt'?%ﬁ%f‘%'ﬂ%
| otions. &bmpositions comprising, as active ingredient, a compound according to the invention.

30 These pharmaceutical compositions contain an effective dose of at least 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
skilled in the art.



By way of exanple, a unit formfor adm nistration of a conpound according
to the invention in tablet formmmay conprise the foll ow ng conponents:
Conmpound according to the invention50.0 ng Mannitol 223. 75 ny

20Croscarnel | ose sodiunt. 0 ng Corn stargfl5.0 ng

Hydr oxypr opyl net hyl cel | ul ose2. 25 ng Magnesi um stearate3. 0 ng 25 The present
i nvent i onln dbe ophdirmgcaudicaineempesitissi ok the peresent kventionefart eml,t sublingathod
for the t e p S V.

whi oh consibexepS Byt BY s tthofly, BB TARWBRA 0 INEE B0 RN o .
conpound &t tsstaliadginigirathe, iheastive mgrmerrjmé foulg 8) pbaemac ésipptiaddl galt or
accept abl t ol 0;,. The..p e C

anot her 0|§€tle Srn%’ecbt%s a}ﬁﬁ] n?s?eregl A gﬂltt%?'?‘hggrué@%ogt%ﬂ@bn%% %ﬁ&?‘g?owml a
(r) f or5t henvenépe ahamcerﬂtml amntne:asretntammleradécﬂo fiomabd for e plopbptxiand/ or

brevent i of o6, s 388ERClkAKRHA & OSHaR N Y0f JREGLEI N Kinases, Tor the

treat nent “and/ or “preven fioN 0 profi PVe SSsuch as cancers,
chronic or acute |eukem as, |ynphocytic Iyrrphorras Hodgki n' s di sease, and

I I d d
RRRAEE SRR e e TR AR e
cancers, Buoch exdahidte, seincrehardafeldtimecdpsnigs ( INGEaE,, gralhulbélemﬁ)@m&,olmbntlme
PRncr €35, s lpehegs ity P Subhghal S, Sl AnylEh Ao RS pmeRgcs > ©

endonet ri admlmn‘tra’tlble oraigi mamiraétraiibe b@uirmalatlorﬁ tHeefdumetfbr aopl@fl trb@sd&:ﬁ\laﬁ of
t he prosta fallopi.an tube carci. ntgmas ers, such ﬁ'le Sé nd o t he
h

anal regi SHCUTNSPHE: Hrﬁ EUHRCIE O dD ‘W&PPU? n"i' pisiratony aHhe

st omach, eﬁmtdisira@sm[maguﬁ)lamﬁ‘ Rdnetopiogloggpliogtiot, hiys Qbﬁhponmﬁrsaéébomm@ trthe
adr enal ft tdolssue sarc sar conas, OStesarconms,

d
der mat of i Bg’%n i’Bﬂ% AHEF O FEFRTS: QF’%S%'PE‘?)%%O'QI&EA%HS of the bl adder or of

t he ki ddey, neoplasns of the central nervous system vertebral col um and
desnoid t rmrs rain Ft em %LI orra? an I [ o{)ﬂ{gséf onas, t ui tar% adenonas
and met as Xs‘ﬁ% PhEFRTPIS. &h g Ty forai 'SIr@ &soom oBSAOrENg yoghenas,
Hodgki n' sirfesteasia taist fomemapeompfiss dkinpwigeingieentsand 10 nyel odyspl asti c
syndronmes, or for the trea n g)t and/ ot&r{)reventl on of nonmal i gnant

proliferative gPg@guRdacsy the &veR at her osPéBei s, thronbosis,
heart failure, m&hﬁblac hypertrophy, pul nonary arterzzal75hy@erten5| on,

fibrosi dlab nephr opa glonerulonephrltls chroni c pyelonephrltls
hemang?@ma Pr‘?ﬁ'ﬁﬂ g‘%‘@‘ﬁées such as psori asi s, 6.8®0er oder matitis,
|mTunosuppr esso@mst&@h 61 CLAIMS 1. A conmpound cor rmm@dl ng to the for mul a
I 00 W

(h): Hydroxypropyimethylcellulose 2.25mg

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 do_se 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 (l) 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 myelodysplastic 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



H,RL W 0 O vNNNNH (Ar)12 R4-(CH2)n-Sr, ACH2)ni R2 I R3(1) 5 in which n
represents 0, 1, 2 or 3; n' represents O, 1, 2, 3 or 4, Rl represents an
al kyl group; R2 represents: 10(i) a cycloal kyl group, (ii) an al kyl group,
or (iii) an al koxy group, sai d cggl oal kyl, al kyl or al koxy groups
being optionally substituted with one or nore hal ogen atons; 15 R3

r epr esent §reasy, ca theydenigenf thecrerviorofithg oearies| of) tak leypogebiupy, of fie vagiesénts a

5- or 6- mpabened 2l hrer' Tfff{e rn}él Hh@gb a\éhfaﬂ b c\érc?r?da & ~
represent, |nde|c')enden t Rer ™ t) Po O(m Sy =C{ R5)
group i n whthcas R@Taamcbefehheﬁnal r&gloal k@/thegeaaum, of melsaiadigretastateonitmrcolcan

al koxy 01 @iy £Rinldch) oft thE'SEAMAL! BN HREInddcARL! Bl QIR QM ad:dita

sul fur atoma
5 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
| gliohlastomas, pituitary adenomas and metastases thereof, chronic or acute leukemias,
lymphocytic 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 nephropathy,
glomerulonephritis, chronic pyelonephritis, hemangiomas, autoimmune diseases such as
psoriasis, sclerodermatitis, immunosuppression.
15



t he oxygen atom (b) at nost one anong Y, Z, V and Wbheing optionally
absent, it being understood that, when Ar represents a heteroaryl chosen
frompyrrolyl, imdazolyl, pyrazolyl and triazolyls, at |east one of the
nitrogen atons of said heteroaryl 30 nagibe optionally substituted with a
group R6 chosen froman al kyl group, 62 R4 represents a group chosen
from an alkyl group, an al koxyal k@LAWSEUp, a group -NRR with R and R
whi ch nmay 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, a
cycl oal kyl gr otipA corapouxidcengbpgrdingpe theformokal(l)gr oup, sai d group bei ng
optionally substituted with at | east one 10 hal ogen.ato and/or with at

| east one group chosen froma -(Cl-05)al kyl, hal oal kyl, trile,

hal oal kyl oxy, al koxy, nitro group and the grou wilth Rrpegnd R, which
may be identical or different, representing, | |y Nf each other, a
hydr ogen atom or a group chosen fron1ame| gr (CS-UB)cycIoaIkyI
groups, 150 a heteroaryl grogp, Gaid ¥roup~eOnpRy [} ast one

het er oat om chosen fromthe ni t:dgen of &flur atom $aid heteroaryl groups
bei ng optionally SUbﬁtL%E Fp w3 R_at st-Yone group(@Hgen from al kyl
groups and heterocyc fa § 2H}oupchonpr¥sing at RBast one heteroatom
chosen fromthe nitrogen and oxygeﬁ atons; 20it being understood that, when
the heteroaryl group is chosen froRBpyrrolyl, imdazolyl, Ryrazolyl and
triazolyls, at |east one of the nitrogen atons of said heégroaryl may be
optionabl ipwhigstituted with a group R6 chosen froman alkyl group, o a

het erocycl o c ising at | east one heteroatom chosen fromthe
25 nitrogeﬂ%h%ﬁﬁ%ghgqgﬁdgggégen atons and being optionally substituted with
at | east eonan'safrssdriisient, 2cBesen from (i) hal ogen atons, (ii) hal oal kyl

gr oups, (iih% | i near or branched al kyl groups, and (iv) cycloal kyl groups,
it being tndel @PHSENSH A EFPYWhe het er ocycl oal kyl groups are chosen from
pyrrol I'nyb, myfdppddeflisny! . imidazolidinyl, imdazolinyl, pyrazolinyl, 30
pyrazol i dinyl, piperidinyl, norpholinyl, piperazinyl and thionorpholinyl,

at | ead® one of ﬂﬁQCWNPﬁ%ﬂéhoﬁmons of said heterocycl oal kyl may be
optionally substig i a.group R6 chosen from an al kyl group, in the
formof an acid,(g%ﬁgggwgﬁﬂghogddition salt with an acid or a base. 35 2.
The conpound of i} aupkoXMgroER claimed in claim1, characterized in that:

Rl represents a.; c a i e d 40 a
base or addi 1 40 PRI BV oPERRY oRBE IRATP MNP EE TR OO B 7.
cl ai ned i mogmbalpgercatamgs 1 and 2, characterized in that: R2 represents a

- (CL- Cﬁ% al kyﬁ:,’ Férp?éé}%nts:

i) a hydrogen atom, or

ii) a -C{O)alkyt group;
» 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,
(if) a =C(R5)- group in which R5 represents:
o an alkyl group,
o a halogen atom, or
o an alkoxy group,
25 (iiiy 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 opticnally absent,
it being understood that_, when Ar represents a heteroaryl chosen from pyrrolyl,
imidazolyl, pyrazolyl and triazolyls, at least one of the nitrogen atoms of said heteroaryl

30 may be optionally substituted with a group R6 chosen from an alkyl group,



5 said compounds are in the formof a base or addition salts with an acid.
4. The compound of formula (1) as clained in any one of clains 1 to 3,
characterized in that: n' represents 1, 10 said conpounds are in the form
of a base or addition salts with an acis2 5. The conpound of formula (1) as
claimed in any one of clains 1 to 4, characterized in that: R3 represents a
hydr ogen at eremssgmagwmmmframe inthe formof a base or addition
salts with an g)lclaﬁl1 o conmpound of forrmula (I) as claimed in any one of
claims 1 to 5, chara t rrzed in that: Ar represents a phenyl, 20 said
conpounds are pn anakdgalkylgioup, base or addition salts with an acid. 7. The

conmpound of forﬁ?&%'BRﬁlﬁﬁl MeeR LAgARY QRRROMaS B l nPdeg'l’néag & dlf'feirﬁr;}I

characterized | represents a grioup chos rom an a
group; 5a group -rbftigsentinigt indébemdénﬂv ofadmh@lthemhshmgeimtbmcah altiyl gtobi er ent ,

representl ng, inde each other, a hydrogen atom an al kyl group
- (C3-C6) cycl%zﬁg%%n%ﬁ%’& y grng,al kenyl group, 300 an aryl group, said

group bei ng opbi @@lcld,ﬂll@l@stxptut ed with at | east one hal ogen atom and/ or
with at | east oneea_g I??{& chosen from al koxy groups and the groups -NRR ,
with Rand R 8s HEI(H¥98HBve, a heteroaryl group, said heteroaryl group
bei ng opti onal by srulsf i grodgdsail t groap belng optionally subbiftaietl @itle yriedst ohosen

from al group nd h teroc K s 35conpri sing at J.east. one
heyor aaf i Shouhafitisn S, AR 3 e AR earou ettt 411 el

bei gg ulnd?ar st ood ﬁd1t§é]kyl Vloglﬁlé ﬁalodlktallekﬁrauwxyl | ni@é @rtupi ﬂ&ﬁhﬁaﬁmﬁsrmaywml yl »
i m dazoly pyr a nt|azo,,,atetneoten|tro n._atons o
L 4 rot by bar syl TR g nich i 08 iSRRI PGB, MEPONRaY 98
representing a graitR 6Mesed ryiRgearateinkyl adgRup. cHoses. froﬁh@mrga@ﬂdsd
formula (1) as claiped in any one of clains 1 to 7, characteriz n that

R4 represents a g‘ﬁ%%rﬁ;ewﬁ@éﬁwfg%‘l‘ﬁsphenyl pyri di nyI and i m dazol yl groups.
9. Theqgonpound of htefyrdsaw@;rwia @eﬁd@lr@mpﬁslrfywm RASt ehe GbRrdBiorh dRsén

characterized in 10 t hat and Weach represents a =CH group and/or a
=C(R5) - group, wif{an ﬁﬁer’éﬁﬁ?@é‘eﬁf iSHEUTa 2R SHih SISOV, BrURe boiEmePyonay v/
and Whbeing thus dgpsfiic@Pivi®nadt! yeastibsid tetbas attrex! frﬁﬁ*pbtﬂkyl roupéoana_he
conmpound of forrmula (1) as claimed in any one of clains 8 chosen from
the 15 fol | owi ng REIPHIBYAIRAKY! groups comprising at least one heteroatom chosen from the
nitfrogen and oxygen atoms;
20 it being understood that, when the heteroaryl group is chosen from
pyrrolyl, imidazolyl, pyrazolyl and friazolyls, 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 subsiituted with at
least one substituent chosen from (i) halogen atoms, (ii) haloalkyl groups, (iii}
linear or branched alkyl groups, and (iv} cyclocalkyl 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
substituted 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 salis with an acid.



2-ami-no-1l-ethyl-7-(3-fluoro-4-{[(pyrid i n-3-ylnethyl)sul fonyl]am

nol phenyl ) - Nnet hy1l-4-oxo-1,4-d i hyd ro-1, 8-naphthyrid ine-3-carboxam i de;
2-am no-1-ethyl-7-(3-fluoro-4-{[(3-fl uorophenyGsul f onyl ] am no} phenyl ) - N- et
hyl 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- gacar boxani de;

202- am no- 7-{4-[ (et henyl sul f onyl ) am no] - 3- f | uor ophenyl } - 1- et hyl - N- et hyl - 4-
oxo- 1, 4- dihydro 1, 8- napht hyri di ne- 3- car boxam de; 2-am i '

oy et iyl P51t SafTBRUA BNormuta (oo, SRS 1t 910 0h PTG 2 L BERTZRIN hyo

ro-1, 8- na;ﬂ'lathyrl d ne-3-car boxam i de; 2-amno-7-(4-{[(3-am

nobenzyl) or 0 henyl) -1-et hyl - N-net hyl 25

4- oxo-1, 4- ﬁ@%&%’jﬂg%@iﬂﬁ pr&u e- 3- car boxam de; 2-amii

no- 1- et Ay kaﬁﬂ -dofpblinds aredn {r[e(fﬂ:mmfél}béselbf additiodaans with yh)asid. | fonyl ] am

i no} phenyl)- N-nethyl-4-oxo-1, 4-di hydro-1, 8-na phthyrid ine-3-carboxam de;
2-am no-7-{4-[ (butyl sul fonyl )am nol-3-fl uorophenyll-1-ethyl-N nethyl-4-oxo-
1, 4- di hyetr Thd cBmpeyniet Hiyfohlita §h 3rs Gidined araee ondRclaimd 1 to 3, characterlzed m
no-7-(3-c ro 4-{[ (2, 3-di chl or ophenyl ) sul fonyl ] am no} pheny1) - 1- et hy! -

net hy1- 4- -1,4-d ihydro-1, 8- napht hyri di ne- 3- car boxam de;

2-am no- 7pf ﬂg;ﬁ-ég(eatsa di chl orophenyCEuI fonyl | am no}- 3-fl uorophenyl)-1-ethyl-N
net hyl - 4- oxo- 1, 4-di h dro-1, 8- napht hyri di ne- 3- car boxam de;

2- am ndd 1S§'PFF3?W-FNUP$3(W§*1“ iiedep ot @ hasq ByAddion-salty WeleR 66l ) ani no] pheny11- 1,
4- 35 di hydro- 1, 8- napht hyri di ne- 3- car boxam de 2-am

i no-?-(4-% %2 6-d ich | orophenyl)su Ifonyl]a

no} - 3- f I uSr O EATRPUNEL eft TRymulauth R claimed i any nn@ph‘ﬂalmw 19 8- shapactayaeddn

i ne- 3-car am de; 65

2-ami no-7- ( 2- chl oro-4-{[ (2, 5-di chl or ophenyl ) sul f onyl ] ami no} pheny1) - 1- et hyl -
Nnet hyl - 4R@xr§prtasanta|anergem 2&mapht hyri di ne- 3- car boxani de;

2-amn [ | £ | phenyl) - 1-et hyl - N
retnyl 13- Se0 EmpRlfedai frefofth 6 BaRP AR ST AR 50

52-am no-7-(4-{[ (2, 3-di chl or ophenyl )sul fonyl ] am no} - 2-f | uor ophenyl) - 1- et hyl

- N rrethyl - ridi ne carbo

2 an no- 76 3°¢ F?fﬂﬂ’%%d BEp Satn SRR PR3 St RS b s tzednyl - N
net hyl - 4 dnab 1, 4-di hydro 1, 8- napht hyri di ne- 3- car boxam de;

2- am no- 1-.et met hyl-7- {4- gnet hyl sul f onyl ) am no] pheny1} - 4- oxo- 1, 4-di hyd
ro- 10 1, érﬁ%%ﬁ“?ﬂ}??@%@% car boxam de;

2- ani nQo7 shid-cohpduddaehh areophe oy @ dusd onydditm sang pheay khidl- et hyl - N- et hyl -

- 0x01, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de;

2-am no-7-(4-{[ (2, 3-di chl orophenyGsul f onyl j am no}-3-fl uorophenyl)-1-ethyl -N
net hyl - 4- qxPhd cédmpbdmesifodma MR REIBINEEIIN any of@ bP ek e ‘11‘?0 6, characterized in
152-am no-7-(4-{[ (2-chl orophenypsul f onynam no} pheny1l) - 1- et hyl - N- et hyl - 4- ox
o- 1,4-di ﬁiﬁﬁro 1, 8- napht hyri di ne- 3- car boxam de;

R4 represents a group chosen from:
25

e}

an alkyl group;

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-C6)cycloalky! group,

o an alkenyl group,

30 o an aryl group, said group being optionally substitufed with at least one
halogen atom, and/or with at least one group chosen from a!koxy 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

atoms;



2-am no-1-ethyl-7-(3-fluoro-4-{[(2-fluorophenyGsul f onyl ] am no} phenyl ) - N- net
hyl - 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de;

2-am no-7-(4-{[ (4-chl or ophenypsul fonyl | am nol - 3-f| uoropheny1) - 1- et hyl - N- et
hyl - 20 4-oxo-1, 4-di hydro-1, 8- napht hyri@ ne- 3- car boxam de;

2- am no- 7- ( 4- {[(3 chl orophenyOsuI f onyl ] am nol - 3-f | uor opheny1l) - 1- et hyl - N- met
hyl 4- oxo- 1, 4- di hydrib-being. HagareiRgd | that eiiene gaig oleifioge! group 1s ‘chosen from

2- am no- 7- ( furtdify %nﬁaé%bfyt ﬁf&@ﬁﬁﬁyﬁebw@yéﬂ aaé@twe -0 tid HEHERNSRNY oflsait hy! - N

met hyl - 4- oxo- 1, 4-d 8- na ﬁ di ne- 3- car boxam de;

252- am no- 1hetsmmd mqsebemnﬁp@aiw ql{m tufgd, Wite th 8FKEsBE 1 Wity IRG AeRieIeTiEayd ) - N- m

et hyl - 4- Rak hyri di ne- 3- car boxam de;
2-am no 1 e h%ﬁ%{;g‘%@ﬁ ugr g- n??? - met hoxyphenyGsul f onyl ] ami no} phenyi ) - Nret
hyl - 4- &xo- 1, 4- di hydro 1, 8- napht hyri di ne- 3- car boxam de;

2-ami no- 1g e’fi@/gfonz |&9§Wgﬁé§ hylckgﬁé@lﬁoéﬁ)ﬁorﬁa %il %QWS Aig 3b'hﬁ terized in

yl ] sul f onyl I'am no enyl 0XO- ro- 1 - napht hyri | ne- 3-ca
r boxam dethat R4 represents a group choesen from phenyl, pyridinyl and imidazolyl groups.

2-am no-1-ethyl-7-(3-fluoro-4-{[(pyridin-2-yl methypsul fonyl | am no} phenyl)-N
met hyl - 4- oxo- 1, 4- di hydr o-1, 8- napht hyri di ne- 3-car boxam de. 66 yv,mO0",p V
(Ar) _I (Colmd &MmpirHIt(fbrsala My aOididiiBed BHardy one biSclsiaict &08,hakactereamound

of fornula (VI1), in the presence of a cquplin t al nd a ba 0
NHRI XNNNWE{ Y, 2, Vand W egch represents a "‘Cglpl gproup %ngl% Y&RS? group, With Rg
representing a chiorine or fluorine atom, Y, Z, V and W being thus in an optionally

substituted phenyl group.

10. The compound of formula (1) 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-yimethyl)sulfonyllamino}phenyl}-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-fluoro-4-{[(3-fluorophenyl)sulfonyllamino}phenyl)-N-methyl-
4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
20 2-amino-7-{4-[{ethenylsulfonyl)amino]-3-fluocrophenyl}-1-ethyl-N-methyl-4-oxo-1,4-
dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-[4~({[2-(dimethylamino)ethyilsulfonyl}amino)-3-fluorophenyi]-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(3-aminobenzyl)sulfonyljamino}-3-fluorophenyl)-1-ethyl-N-methyl-
25 4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-flucro-4-{J( 1-methyl-1H-imidazol-4-yl}sulfonyllamino}phenyl)-
N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-{4-[(butylsuifonyl)amino]-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-dichlorophenyl)sulfonylfamino}phenyt)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,5-dichlorophenyl)sulfonyljamino}-3-fluorophenyi)-1-ethyl-N-
methyi-4-exo—1 ,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-N-methyl-4-oxo-7-{4-[( pyridin-3-yisulfonyljamino]phenyl}-1,4-
35 dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,6-dichiorophenyl)sulfonyljamino}-3-fluorophenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;



[(CH2)n'" R2 (MIl) 5 where R1, R2, R3, R4, n, n', V, W Y, Z and Ar are as
defined in claiml, X represents a |leaving group and Mis as defined above.
12. A method for preparing a conpound of fornula (1) as clainmed in any one
of claims 1 to 10, characterized in thagsa conpound of fornmula (IXb) \Kw yx
(Ar)_ Y (CH2)nz R4 R3 10(1Xb) is reacted with a conpound of formula (VIIl),
(M11) méﬁmp 742 chlpm-4-LHe, SﬁlchWrophenylmu!fmyllzmmpmnyaﬂeetbxd -Ntef i ned in

claim1l, t I U0 as defl ned above. 13. A
Comouna SPHSRREEETI oS SRR MREAEM o= Jel v aon

2-amino-7-(2- chloro 4-{[(2,3- dlchlorophenyl)sulfonyl]amlno}phenyl) 1-ethyl-N-
methyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
5 2-amino-7-(4-{[(2,3-dichlorophenyl)sulfonyl]lamino}-2-fluorophenyl}-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,3-dichiorophenyl)suifonyllamino}-3-methylphenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-N-methyl-7-{4-[(methylsulfonyl}amino]phenyf}-4-oxo-1,4~dihydro-
10 1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,3-dichiorophenyl)sulfonyljamino}phenyl)-1-ethyl-N-methyi-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(2,3-dichlorophenyl)sutfonyllamino}-3-fluorophenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
15 2-amino-7-(4-{[(2-chlorophenyl)sulfonylJamino}phenyl}-1-ethyl-N-methyl-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-fluoro-4-{[(2-fluorophenyl)sulfonyf]lamino}phenyl}-N-methyl-4-
oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[{4-chlorophenyl)sulfonyllamino}-3-flucrophenyl}-1-ethyl-N-methyi-
20 4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(3-chicrophenyl)sulfonyljamino}-3-fluorophenyl}-1-ethyl-N-methyl-
4-0x0-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-7-(4-{[(3,4-difluorophenyl)sulfonyllamino}-3-fluorophenyl)-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
25 2-amino-1-ethyl-7-(3-fluoro-4-{[(4-fluorophenyl)sulfonyllamino}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-
methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyi-7-[3-fluoro-4-({{6-(morpholin-4-yl)pyridin-3-
30 yijsuifonyllamino)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide;
2-amino-1-ethyl-7-(3-fluoro-4-{[(pyridin-2-ylmethyl)sulfonyljamino}phenyl }-N-
methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-carboxamide.

11. A method for preparing a compound of formula (1) as claimed in any one of claims 1

35 to 10, characterized in that a compound of formula (IXa):



or (VIlIl) where RL, R2, n' are as defined in claim1l and Mis as defined
above. 14. A nedi canent, characterized in that it conprises a conpound of
formula (1) as 5 clained in any one of clains 1 to 10, or an addition salt
of this conpound with a pharmaceutical |l ggacceptable acid, or else a solvate

of the compound of forrmula (I). 15. A pharnmaceutical conposition,
characterized in that it conprises a conpound of formula (I s clainmed in
any one of claims 1 to 10, or a.p eutically ggceptabl efSalt, 10 or a

solvate of this compound,0ad a Aa st one phar mabeutl cal |0y cceptabl e
excipient. 16. The corrpoﬁsq of opul a (1 )Mas ‘s{r roRd |}ggqn ne of clains
1to 10, for its usgCHr)n he tNeat ¥ent and/ or prevention seases |inked
to the activity of pro eln k'F%?SGS 15 17. The corrpou(?'fd of formula (1) as
claimed in any one of cR Iaf or its use in the treatnment and/or
prevention of prollferatlve di seases such as cancers, chronic or acute

| eukeni asis EoHEA B E COMBAWSH SHEMURAN iR te piesenrcsedl aeriplineFaiphsl anda at i ve
syndronesp,gnd nyel odyspl astic syndronmes. 20 18. The conpound of formula
(1) as clal med in any one of clains 1 to 10, for its use in the treatnent
and/ or prevention of proliferativé/di s@gases such as solid tunor cancers,
for exanple cancers of the lung ( of the bones, of the pancreas, of
the skin, Kaposi's syndrong a N]Iﬁ;{anomas cancers of the breast,
of the uterus, of the cervi ovaries, of the endonetrium of the
vagi na, of the vul va, of 25 the penis, of the prostate,

fal |l opi an tube carci nonma§, suc l_ées d STs and of the anal region, of
the rectum of the small intesti n; CIQZI)n't he col on, of the stomach, of the
esophagus, of the endocrine, thyyoid,” parat hyr0|d or adrenal gl ands, soft
ti ssue sarcomas, Ew ng's sarcones, osteg ;?}ycorras der mat of i br osar coma and
ot her fi brosarcomas cancers of the bl adder or of the kidney, neopl asns of
the cenbr #heieeRl:R& R Rdy ot 8V, War¥. dhand A ateamdedingd dedaiol 8 X tepsesenthaai n
stemglio yitary adenomas and net astases thereof,
chronic o!&glg LﬁJ m%ié& edﬁég%y% 68 | ynphomas, Hodgki n's di sease
and nyel oproli fer ative syndr omes and rryel odyspl asti c syndromes. 19. The

*compound, 95 A BBt bl TRbu? cE P e Tl 3ot Brd Buehfin S

di seases suth chsractsirenisthst, a emmmwtstojfewramlas(,lxmhr onbosi s, heart failure,

cardi ac hypertrophy, pulnonary arteriga hypertension, fi br osis, diabetic

nephr opat hy, gl omerul onephri t| s chyo el onephritis, henmangi onas,

aut oi mune di seases such as ﬂ%gm?i erodermatitis, inmunosuppression.
npound of formula (1) as clained in

10 20. A conbination of at stN
any one of clains Ito 10((\7\H§)h at

10 R (iXb)

is reacted with a compound of formula (VHI),

east one chenot her apeutic agent.

O o
OH
| ~ | NHR, y | 0
" N/ t}t NH, > 0OH 3Bg
or
ACH )N
(V)

where R1, R2, R3, R4, n, w’, 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 formula (VIlt):
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S o
| ~ | NHR, OH 0
M= 3.B< '
y N ITJ NH, YT OH 1B<g
or
(CHn'

R2
(V1)

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 (1) as
claimed in any one of claims 1 to 10, or an addition salt of this compound with a
pharmaceutically acceptable 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 one 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 (1) 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 lymphomas, Hodgkin's disease, and myeloproliferative
syndromes, and myelodysplastic syndromes.

18. 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 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 vuiva, 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, lymphocytic
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fymphomas, Hodgkin's disease and myeloproliferative syndromes, and myelodysplastic

syndromes.

19. The compound of formula (1) as claimed in any one of ¢laims 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, glomeruionephritis, chronic pyelonephritis,”
hemangiomas, autoimmune diseases such as psoriasis, sclerodermatitis,

immunosuppression.

20. A combination of at least one compound of formula () as claimed in any one of

claims 1 to 10 with at least one chemotherapeutic agent.



