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expr essed ﬁecf?’?? gD '9353'" tHeP A Zemat opoi etic cells and more particularly
the immture cells, for 30 instance the haenmat opoietic stem ceI I s and the
nyel oid and | yrrph0| d WO 2010/ 004197PCT/ FR2009/ 051321 - 2 - pot ent
progenitors, and3d @%d Eﬂﬁ%?sf%@?tﬂ@aﬁﬁ%@%ﬁ"@ ei$ foféa%hlr%féhﬁffaﬂ'ﬁér?&ttﬂﬁﬁﬂgt ic
dlfferentlatl L he
Cmna ﬁfi‘é‘ rgtszg »Jﬁ& 'tl‘neg?él'%ptc?{%l@& eénrfardt&@(c K3t bl of

receptor, foIIowe uto ation e intracellular part of the
receptor, whi d\ﬂ-GS‘dads-fms) aoe |a‘i@t Im:ludeﬁ fliney sArgretiaractgrized byoan extacaliulasct s

of 5 activ of. therec h it

oxpanat on 3p CREIDIBRSEEA: ol iAubbdiobl 5 s Bp Rt spalbid ind Bangt-
have been reVE!:ﬁrhtﬁdg téy@orPE&RF@ casdriembearich eddrh¥ih; Ririd cdmiintragéliutdr, part

fol |l ow ng bi ndi ng of thelr ands, hono-_ or 10 heter di n:erl gyb&%bnduce

intracel | ul ar C'@i g'“ WD@FaWee‘é%'ﬁ?G'r%n‘aPé" man spll B &Npy
cells of neseqﬁggﬁr@&, gm §Eﬁ“?‘?ﬁ 'f“?-é e&'S%He‘ésfn%th‘dl é_fl brobl asts, snooth

nmuscl e cells, pericytes s (Ross et ~al’., 1986, Heldin, 1992).
15 Pl atel et - derlved grow h factor PDGF, a protein vmth a nol ecul ar wei ght

f about 3Q,.0 al t i t I I

cecondar i | 9onyPinfiBEcAe dBalA 6. XRR RIS e lRatRul bl 18 Feedirs, and,

:c s formed ?L tauﬁvﬁlﬁt{jrypﬁmendﬁr@émh Rmdalserb@tj vltlzmmﬂémiswﬂammdsfzngdqldtmdges
orming either, honodiners or heterodi ur

and 11322) 20 thaVR¥rasiis, reridies %%@S%Pr-?iﬁfﬁdﬂ@éﬁeW%ﬂ%@. de
chains (A B res@lés [ﬁlus%rﬁ@ asCHC |ﬂt 'ﬁrét@%ﬂmeﬁit"tﬁ lfHeVﬁltI@c@"Lﬂﬂf %ﬁjn'a}hng
active |igands PDG-- AA B (for a review, see: Yu

2003) . Bi ndi ng:rgtms fwmcm,yﬂw%bsng @ﬂw&wanoys |ca&|ra%n0t@esD@ll malmt@-nan%

al pha i sof , fo or the
al pha and phay B'éﬁaprgoﬁ%ﬁlgﬁ% d'%%@? @%@@ L(ﬂéggv\sfer f\?l{epérﬁﬁ;%gz but
are also i nvoI ved in cell mgration, survival, apoptosis and transformation
phenonena. bitors of, the f i,on of PDGF-R al pha, t

i ntervene i n v SEEGt%’é’I"}QpEQIt 'l:llf:nﬁif '%I'Qf@teciﬁﬂnﬁ"?ﬂpsﬁm?sqgﬂg? ﬁgpﬁ'@ﬁl-tc y al,
phenonena in Wygol atnBE@dﬂe%Ofom‘@FwB B 3@011!35 nY nPEfprekSet epéaﬂaﬂrys or
| eukaem as, solid cancers with 0/ 004197PCT/ F 009/ 051321 -

wi t hout net ast%érgetrmeg@atonglethmls aad | morm rasticudaniy §h©flﬂtm|%tufejrﬁﬁﬂ$alfm

ALl qui d SBndBREHS W Nt bBOBRS TS o ahB) Il vdBRE I 1BNPRARCT
nyel oid conpartnment or the |ynphoid conpartnment. The expressi on of FLT3 in
| eukaem c cells derived fromacute nyeloid



| eukaem as (AML) is of the order of 100% of cases, and FLT3 thus
contributes 10 towards stinulating the survival and proliferation of

| eukaem c cells (Carow et al., 1996; Drexler et al., 1996, Stacchini et

al ., 1996). Furthernore, FLT3 is the site of activating nmutations in 22%to

30% of adul t W 6-0f infant AM.s. It is nost fr 2009/053210f
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tandem 15 dup I n the transnenbrane region of the receptor
(nore particularly exons 14 and 15). These mBt-ati ons conserve the reading
frame and their size may range between 18 and 111 base pairs. Mre readily,

i n about 7% ofméilibstent propEhitdrs! airidoritsalexprsidne didkppehncdh ethe rcoukse kifnase
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nyel opr ol i fer ahigotenngfoR@mitorkhe val ue of using inhibitors of tyrosine
ki nase activity has been reported both in vitro and in vivo by several

teans, and recently, in the nodel of FLT3 | TD bone marrow reconstitution,

such an inhi bzl‘vgc? ia'&?o?n%e@fpﬁémcéﬁtopsehgf@ggéf ﬁé‘fea%,itﬁ'@' P@%Fi&eﬂiﬁﬁ ghan of

the tunour an I'ncreasing the surviv e aninmals
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Myel oproliferative/dysplastic syndrones |
of ten, cyt ogerfd fikroBlasts: smacth swsc el ﬁB”?)ﬂP%ﬁ‘ﬂg&i‘ﬁ| c?“sa(%ﬁsﬁglaf-%éééave
been reported H?dwgbw oliferative syndromes. These rearrangenents
gener at e deregulateé sion proteins with tyrosine kinase activity that are
i nvolved in the proliferation of blastic nyeloid cells. 15 - fusion
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PDGF-D for the BB form, and PDGF-C for the alpha and alpha/beta form. The
25 PDGF ligands are powerful mitogens, but are also involved in cell migration,

survival, apoptosis and transformation phenomena.

Inhibitors of the function of PDGF-R alpha, beta and FLT3 intervene in various
therapeutic fields. Among the physiopathoiogical phenomena in which these
30 receptors may be involved are liquid cancers or leukaemias, solid cancers with



- 5 - syndrone of hyperproliferation of nyeloid cells (Ritchie et al.,
1999). Furthernore, in animals and also clinically in man, it has been
shown that inhibitors of tyrosine kinase activity inhibit the proliferation
of blastic cells and 5 nake it possible to elimnate the |eukaenpgenesis
process. with PDGF-Ra activity Two fu HRA00%!

i nvol vi ng Pﬂ@%@%ﬁ%@n reported: bcr-PDG--Ra 10 pr?;ent I'n alr'md?’;'t:"%. C
chronic nmyel oid | eukaemia (CM.) and Fl P1L1-PBGF-Ra found in a

sub- popul ation of |eukaem as, the LEG "eosinophilic |eukaem as"
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I nhi bitors of the kinase activity of PDG--Ra have shown efficacy on the
proliferation of positive FIP1L1-PDG--Ra cells, and an inhibitory conpound
has recently rﬁed.eiqufr.ﬂcmémdi cation for HES/ CELs. 20 Thus, inhibiting the
ki nase activity of PDGF beta a he FLT3wt FLT31.TD
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i ncl udi ng ALL-Bs and ALL Ts (acute |ynphoid | eukaem as-B or -T), in which
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cells. These sane cells also express the c-kit TKR reﬁeptor
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The value of using inhibitors of tyrosine kinase activity has been reported both
in vitro and in vivo by several teams, and recently, in the model of FLT3 ITD
bone marrow reconstitution, such an inhibitor has been shown to be capable of
30 inducing regression of the tumour and of increasing the survival of the animals



The Fl etcher group (2004) investigated the 15%of G STs in which KIT is
nei t her nmutated nor overexpressed (KIT-wt). These authors observed strong
overexpressi on of the PDGF-Ra receptor. This situation is found in about a
third of these QST KIT-wt. As regards nutations of PDG--RA, the authors 10
observe these FRYYES where KIT is normal. The J365to have
hi gh and consti @%@; veﬁq yrosi ne kinase activity and affgg@r@ aspardﬁ:%?‘am d
in position 842. In the sane way as for Ewi né'-s sarcomas, two inhibitors of
t he kinase activity of c-kit and PDGF-R have shown efficacy invitro and in
Vivo on the pr(gfpafrﬁgagogg) of nutated PDGF-Ra cells (Le Tourneau et al.

2007; Corless 15 et al 2005). - dermatofi brosarcomas (Darler-Ferrand S or
protuberans or DFSP) Dari er-Ferrand' s der mat of i br osar coma (or DFSP) is a
dermal tunour ol

char act er | zed TSP, TBeERl BRGEshiwrhel W B LRI SAERTMblIors it
case of insuf faytutmnc ageptsesich. asﬁdag,mmemblcme(hewaleyabrmft)t in 95% of cases
was di scoveped in 1990, with the denonstration especially of translocation
of chronmposores 17 and 22 t(17- 22)(922;q13), which results in fusion of the
genes COL1Al amerddang! be?dgilczé_elfsh@f AMLgﬁjp@U@em algo OVerBiiesB diker maepenses

its tyrosine kinase receptor . Inhibiting the kinase activity of
PDGF-R is a pMit kinage aﬁwtx fprmt%%ce ‘P‘K't@fﬂQﬁF‘%ﬁl s leads to inhibition of
tumour cell proliferation and apoptosis, and, in vivo, this allows a
reduction of tumoural growth in tunour graft nodel s in i nnnunodefi ci ent
nice (Sj obl omMyeleproliferativeddysplaskiasyhdromese, clinical studies 30 have shown
t he efflcagjé (conplete or total rem ssion) of such a nolecule in WO

2010/ 004197PCT/ FR2009/ 051321 - 8 - DFSPs (for a review, see MArthur,

2007). * Qi omhgite2 bftef! b?bbéﬁémnﬁrlﬁﬁtm@ fRAbAIIRS cmmdémamﬁanswmmnsead
and nost aggressive brai n tunpurs, a nedi an survival of about one

year. PDGFs af@VetkearnEeparinds in mYﬂlﬂP@WBrﬂS@?aiﬁy“iQF@“P?eanﬁ?ﬁ reargangemaents
gliomas. The %Hﬂa' Hér\égtﬁﬁlléd FudiBAt p %Fbﬁﬁese t SRR RiralsBeabiRRY {RAY are

contribute to the ogenicity nours. The PDG--Ra receptor
is preferenti a'\m‘Jqlveu:lantbemsfemtmh@fmwammowdells., wher eas the PDGF-beta
recept or §5preferentially expressed in the vascul ar endothelial cells of

t he tunour.~Bl ocking the kinase activity of PDGF-R has shown efficacy 1) in
vitro by decreasi ng_gsh@n protbine vath RDGRIRBkingsesadtivitggar and i nhibiting the
proliferation of ce [Tnes, 2) on reducing the tunoural growth in graft
nodel s in nude mce, and 3) in conbination with irradiation in nodels 15 of

'thngag{ ag: al i {dn S;{)ro‘ftﬁhésmﬁ’cﬁ @D@P'F@@&?iﬁﬁg{a' g%ﬁvs(yoedra)aco%m%fed e0Qhe

conpounds of tnmfeacaﬂulantpadmfa?@GEfRB reng; optthe etharhang, of QarNrdﬂfﬂ‘lln@I QS’m%iﬁd

other 11 br 83alon ety Bibiety o gnebic 0 end RO Sfacket) " I8 RIOARY 1€
tTf]tre gtefJ lmr;gr EPGéér:s?ienggy Hﬁér}J (r)rrepméd anvghmfue mhygldmAngeytite fekiaemidie (GMME) of
cancer, whet hdtaQPPEE-RRs 4 gl]? D&%&bn%r"g %’L%Béﬁiﬁuﬁﬁﬁ P{Bnﬁr’g?d@?%{s'és)
Among the cel lthe Yne RfOSE BOMRONG Tepidiahtedi Rt %Saeﬁ’%a:fﬁnﬁﬂﬁb ft(shzl){usalfpfz)e 30

rol e of th| S rece tor has been dermnstrat ed, th vessel
i.e. the GIGi®atien ARdEITRIEs  fosiopzrotein con@iéuteéwfébe %@Fﬁklﬁﬁitpﬁﬂrﬁfscl e

cells, but 23' %ReacrH Vt%ﬁs%nngﬁ ORIt and"thie! CCteh part of PDGF-RB. An

oligomerization domain present in the Tel part leads to a dimerized form of the

fusion protein and to constitutive activity of the kinase domain. This protein has
been shown in vitro as being capable of transforming haematopoietic cells in
several instances and especially in detailed manner in the article by M. Carrol
30 et al. (PNAS, 1996, 93, 14845-14850). in vivo, this fusion protein leads to a



Angi ogenesis is a process of generation of new bl ood vessels from
pre-existing vessels or by nobilization and differentiation of bone marrow
cells. Thus, 5 uncontrolled proliferation of endothelial cells and
mobi | i zati on of angioblasts fromthe bone marrow are sinultaneously
observed in t f neovascul ari zation of tumoys dtRdfo 894
shown in vitrgﬁgﬂayﬁﬁa@?ﬁgpthat several growth factors stlrwﬁﬁ%

endot helial proliferation, for instance VEGFSand FGFs. Besi des these
mechani sns, it has al so been denponstrated that the 10 wall cells such as
the pericytes gpdrom®ef H¥r5’€~t§(=‘dli%r§ﬁbﬂt Sf Riyeldid toms @iichicsétodl], 11ggong the newy
formed vessel s.” I nvalidation of PDG-- causes a deficit of pericytes in
mce and | eads to the death of the anlnals at the end of gestation due to

nlcrohaennrrh%gﬁﬁ s 9; I :
2001). In an el egaeg'?'gg% ﬁ ﬁ"‘ﬁq%_%lr?gp %ﬁtn%{ ca% h@ggk“rggsgslb%% gén&i@ Eﬁt%z-Rp
by pericytes alsbitdrsvef ﬂymshne Rinase sactiyity mhlhnhther pmtatarailanmﬁblasyctdeﬂs aadour
vessels via_the retenti the endothelial cells, but also by

f PDGE B by
the PDGF-B SedPafelip S'gﬁe‘%ted'mil]‘?tegeﬁl UKARFICYENESISPIAPeS: | 2003). In the

transgeni ¢ nodel Ri plTag2 of pancreatic tunour, Song et aI al so showed t he

expressi on of PDGF-Rp on the perivascular pro enitors in the marrow derived
20 from the bone nBi@ﬁQﬂjigﬁﬂﬂilﬁﬂhﬂﬁﬁﬁkﬂﬂéﬁﬂﬂﬁlerentiating into mature
pericytes around the tunour. The val ue of blocking the activity of PDGF-R
on the tumoural pericytes was denonstrated by the use of an inhibitor of

the tyrosine Kivadasiontprotdigs diivdhie-PRGFRarhave teén mepertsd:( berRBGRa

del ~ of tic t d | f. h
et ect “on de RTEREIIa) % Abipih Shioms THERI iikasfin SEMT Hnd EEBH PRl R
an i nhi bitor Gbuhdenld Q@ﬁ-@oaetawhtdf lefikaéridas RtHeBEEQe Tébshtiophilic, ledkésthias”,

Literature data (Cao et 2, Fons et al 2004) have dermonstrated the

i ntervention cﬁrlgwmngﬁaomdwwemmtmlq ﬁywomﬂg(%@f@ﬁe%ﬂ@  ARP3)n Thigusion
di ff tiat t | _
e 1) Sl A g e i PP o

muscl e cel | s. résponsibledorf thieraotarchic protitaation iof theaseretdlat i n t he tunour al
stroma and ,i_s found on activated 5 fibroblasts (nyofibroblasts). It has
been shown 'Pn two studies that association of PDGF-R inhibitors or

ant agoni sts Wlhhlbﬁiﬁf-sobt’xthé Iﬂlﬁﬁ@é Sadti@ﬂﬁsoft P[EWLRQI fage sﬁbwmeefm;myodﬁnmet y
of vessels in ovarian cancers and pan

ép % $w§at|c cancers
(Hwang et al . ,Protifgmtionppispogitive éﬁﬁi—étpé%eﬁfé“ rS’teH sBRE a5 InhiRitgry GoMRQUNd;y|
tissue of the ;rﬁgg E8ftEtde co- 10 administration
of PDG-- R inhr'inrtorsnlﬁ p%hﬁgﬂ%?kgpgéaa?geﬁts I nproves their delivery
into tunour cells by reducing the intratunoural pressure (Giffon-Etienne,

1999). Fingl|y,, in.a Jori nodel he adpini | i f
the ki nase o T Juftnaiie Risp sl BB ARG ordl bt S
agents by the éndTFuTFSHTIEﬂabNI? a8 E G sompounds bf tieainvettionf prove&ts densf,
1999; 15 Pietras et al., 200 Pietras et al., 2003). These effects are
undoubt edl y tHBSEFF@EF"H?“#ﬁ@%”%Mhﬁnur associ ated fibrobl asts), also known
as CAFs (carcinonma-associ ated fibroblasts), which are activated fibroblasts

present around the tunmour and which express PDGF-R, as illustrated by the
recent investiBesidendMifs amnhrmrgel@pr@llferatmemdromm itenaybe intemstng intarget

cervi oal ot ABge EReiel il Kb, PR, Moo BRRE"FGER BT S8s18 asutene
tunour cells siynpubrE leakaémua‘sLBraabtmsrhammmiF¢_rr3nsczdwexpperssentermmhamamtri X

and thus increase the interstitijal tensio?Fbﬁgus reduci ng f his tggflon can

facilitate thePXE1@nEQf the ngrmakexnipesione (AN BRARMAROIPYCRIPICRISANG
ef ficacy. Actigat f&néhafafﬁahaéﬁ its BkSi288ibn’ &t idifka ﬁué dtE calls Suhhrbl‘tarst btithe
represent a new therapeutic target in oncology (for a review, see Bouzin &
Feron, 2007). Kikasssaokidly of\RhTSmay/ move to bpOF/iFkpex dn @l isgkeemias (inclyding

e ot CHRRETASFRED, 4B RIS e, Wil B i e

means of a direct effect on | ynphangi ogenesis and thus the netastases

di ssem nated by the |ynphatic vessels. A reviewin particular docunents the
direct role of 5 PDG-BB in |ynphangi ogenesis and | ynphatic netastases (Cao
et al., 2005). However, the majority of the studies involve the expression
of PDG--R in the environnent of the netastases that pronote the taking and
devel opnent of secondary tunours. The exanple nost frequently reported is

t he devel opnment of bone netastases. 10 * Exanple of prostate cancer Bone is
frequently the site of netastases. 85%to 100% of patients who die from
prostate cancer have bone netastases ChenDtherapy |nproves the 15 surV|vaI

o o I T T Y 1 Y



chenot herapy is not curative. It has been shown using a nodel of

i munodeficient mce that PDG--BB plays an inportant role in the in vivo
devel opnent of osteobl astic bone netastases (Yu et al., 2003). PDG--DD, for
20 its part, accelerates the growh of prostate tunour cells and increases
their interac mal cells. Expression of the gibfF bet a
recept or has tgggnrb%*d’nonﬂg;@t ed in 62% and 75% respectively, Rc%mgﬁ)ﬂ?g?e
cancers. Furthernmore, an innnunohi st ocheni caf -study has shown that the
prostate tunmour and its metastases express PDG--R (Hwang et al., 2003). Kim
et al. 25 (20Qg3istanve iSiwvletihat PDGF-R is expressed on bone netastases and
the vascul ar endothelial cells dependent on the netastases. A tyrosine

ki nase inhi bitor of PDGF R conmbined with a cytotoxic agent substantially
reduces the bcglq-71 @sfas of prostate cancer in a nurine nodel (Uehara et
al ., 2003). Further rmre thls sanme conbi nation | eads to apoptosis of the
tumour cells and 30 of the vascul ar endothellal cells and to inhibition of

rowt h of the tummur cel WD.2010/ 004197 P 0 2 1 t he
gone. Bl ock? JnhiRdrs chtbﬁt E’r’%s"&?lcll‘k'f'ﬂ%? ragy ?fl %%&Eﬁ é‘ppﬂ %'('5?. bdla
constitutes aragptbhemyesd of imaiisefeisdlid\editers, dither B308itsctivetaryetingtthel .
2003). In man, clinical "studies have shown that gains can be _had b the

conbi nati on oftumoercalli whichi byraulaering of pasaginec aghjily: Is sepsitve 1o dhe
patients 5 suf. f tR

ot ast ages. A YIekRE AcOy FETOFTCS! B) Aaachh The RIS T ARG Sh S AIEA Y 00t
has in fact bemstaﬁalmg/m netwﬁﬂ%ocﬂropmte associatRinewitie athat thenapsutioagents. PSA
response W@@ 8 nonths and the duration of survival w thout progression was
11 nont hs O In the light of these various studies, it appears that the
conmpounds of tIEaEnmes bf SolicPéghcels whbse targét ishRe turaetineslt of solid cancers
by virtue of therr effect on the cells of the environnent, in conbination
with other therapeutic agents such as cytotoxic agents or angi ogenesis
inhibitors. 15 D. ki he cause of a primry event
such as a cancer, %5 ?%%r a&ﬁfct@&;;%ﬁts% epaétl tis or alcoholism The

i nvol venent of PDGF is clearly dem)nst rat ed in pulnonary fibrosis

redul | ar y fBoro8ng  Stiealiea@eaconed tods lsRRRLASHR Bhegl ol sra)

i nduced by radjoengesas (mdaaé@gehagat isC13)1dIt|Qa:ﬂméﬂfﬁ i10% idfr prftnary bone
(associated with al coholismor hepatitis) f"for revi ew, see ﬁgﬁ‘&/\ﬁ §
2004) . O/erexﬁHE@é'F%ﬁnﬁfth@lﬂﬁtqfl&%etaﬁﬁsﬁ‘éﬁ iof Hris acfage tymoyeafie to nd

results inin f RIAcE

have al so bee rg&%gehﬁ%dﬂ Hﬁabﬁﬁi‘étg Hg?gg?gs-r m%g%ié?\ré'{éeyhéeﬁaca ((12 02)
has shown thata mzmmn@sqnmmmlocahmeacodmg the EWSAFbI biision miedeinut hor s
tested the2 fficacy of a neutralizing antibody in a nodel of unil ateral

ur et hr al gati on, in which the fibrosis develops particularly quickly.

They obser ved Fhe/ e¢lls IREponsiblecstednbsd bbﬂﬂ&hégemdﬁym'é wbud:l’nemneesllﬂma Pé)GE-n

the accunul ati on of 30 nyofi brobl asts, a reductign tn e. accunmul ati or]
ext racel | ul ar RBre¢sptaniiat induces the motility and growt he Ewing’s sarcoma cells

under stimulation by PDGF-BB (Uren et al., 2003). Furthermore, Zwerner and
May (2001) have demonstrated the expression of PDGF-C by Ewing’s sarcoma

25 cells.

These same cells also express the c-kit TKR receptor, and it has been shown

that an inhibitor of the kinase activity of PDGF-R and c-kit is capable of

inhibiting the tumoural growth of Ewing's sarcoma lines in a model of xenograft
30 in mice (Merchant et al., 2002).



WO 2010/ 004197PCT/ FFt 2009/ 051321 - 13 - reduction in collagen IV deposits.
Anot her study conducted on a nodel of bl eonycin-induced pul nonary fibrosis
in mce showed the efficacy of an inhibitor of the TK activity of PDG--R on
the prevention of fibrosis by inhibition of the proliferation of

mesenchymal c S al., 2005). In a nodel of 5 a‘_§¢1f |

fibrosis, a P%—%é%%ﬁ-’bi tor reduced the progression o W@@%@g‘it he
pul monary parenchynma and the deposit of col F&gen (Vuorinen K., Gao F., Qury
T.D., Kinnula V.L., Myllamem M Imatinib nesylate inhibits fibrogenesis

i n asbestos-induced interstitial pneunonia. Exp. Lung Res. 2007 Sep.;
33(7): 357-73). Several teans have denonstrated the invol venent of 10
PDGF-R i n hepatic fiGomectve tissuestuaioss(Gi8 E temmataidrosanegm@B and DD have
pro-fibrogenic characteristics on hepatic stellate cells (Rovida et al.,
2008; Bor kham Kanphorst et al., 2007). in vivo, a PDGF-R TK inhibitor is
capabl e of reduci ng G8TkYgastrsthteblimmictones ittmborsy nodel of bile canal
ligation in rats (Neef et al., 2006). 15 Thus, in the light of the
literature 8ata, the compounds of the invention appear to be of therapeutic
val ue for the gy Ff&!éhéry@%pogzdd@riﬁ%ﬁiga%d WS A80RTof CGRSPS &6 which KIT is

at heroscl erosis, restenoSis and arterioSclerosis 20 The proliferation and
m gration of weeitbaer smutatedondr averekpresased (KEGWL). i Tthesesautboes abserded pdnong

hypertrophy of_th [ter] I ] . '
at heroscl er Osiogegﬁem??%{%f?igﬁg%@?g?@@%ﬁﬁ@ggoﬁ?ggﬁ%g%? lgnrdec 8‘99?' ?t
E%Sé: beenzg I earthilyd d:grtpésé rrfalserdth'hwt.i As aegardisi mutationsi of BDGRRAtbe | aithdrst

is inval ved in these phenonena. i vo, an.ipcrease, in
expr essi on 1%@@9&&#@9@5‘3@%@?&% Vﬂ??"&%' i 5 BT ﬂ%é‘?lﬁﬁwdpf’gg.gfms
FurLhermor e, iHayaafighlaha &RRANKIE Wrosial kinfisd Bl #id affel\he Hspapid by of

PDG-- R consequent |y decreases the Size of | esions of the thoracic and
abdoni nal art dnyosttionB42. IIKtheisametway as far Ewingisesascemasyt g inhibifors of the

st rept ozot oci n y L nhi b L t j i ng
nduced by PoANASREN Lok KR k] LTS R haiESnadls 8l T RSt B B, 1.
14 - | eads t o the ¢eslifeasioniof mtatdd PDEH-Ra cdlist(he Tooneau ehal 02084, iCorlass
“bal | oon i nj urlé" agg@"coronary artery restenosis" nodels (Deguchi J., 1999,
Ferns et all? @i-; Pois et al ., 1997, Lindner et al., 1995). 5 Thus,
inhibitors of the tyrosine kinase activity of PDGF-R, such as the conpounds
of the present invention, represent a therapy of choice, either_alone or in
conbi nation with antiggvatafibsossrcemnas(Dafiesrkerrands oF Bratukesr0e 9" D SMese

pat hol ogi es, such as FG-, in the treatnent of pathol ogies associated with
the proliferation of vascular snooth nuscle cells such as atherosclerosis,
10 post - angi ofbarinF eresmrtcts) ale@matafibrésdrconvan (prt BDESR)sisr & derredl bmdowawithl ar

Pt eses o dicin 2o gl RERTR SRS snf hibE?

the invention \GaPadmald? Mk 6f retidiiSnd BY tHe 8add BY indiffidieMosEiesis. ASgenetic
di seases. F. O hers her pat hol ogi es appear to be liable to_be indications

for the compol®may pEsent in i of, caseel wasngliscavest Hnc 188Pnoxitl ythe
arterial hyper&&ﬂéﬁ&ﬁg@ﬁé%@%c#j@;& tr%heryesw A hrphoBolrEOP7 3 p9T{7LOUS

rise in pressure in arter eads to right-ventricu
i nsuf fici ency 28)t4220413nwhich tesalts dafusian of tiee genes QOL1A1 apd RI3GEI Bitand

i th i inth | j i d nigration of th th
cel I's of 18- pifirRe i apBb S rSGE Bhegrabsds 85 105 D dseRs e Crun G har
i nhi bi ting ther! HHHstAG thé Naseeaativityt of PDGMR BDFproafising ahsrapynsinesr abl y

i nproves the evolution of the disease. To do this, they use, inter alia, a
nodel of exper¥itanthig legdsipriabibitigntadtumouncell preliferation; and apeptogiss anded by

t he adm ni strat:i on C i f Y, i t :
survived, V\/nera‘}é{éés)’ @g@agﬁﬁ?héeﬁeg{)ggﬁ} fﬁ)Ptt'F@ H%ﬁr@g ed 'r(]:c}gﬁotgf-e%%g&gba%% mV\AD
201 0/ 0041 97REMERRZGRIEOD hicd (Sjcklom Tnet alb2e0t). Flrtheempnee clinicai studiesi on
'S conpoun%% clgl)arvreegﬁ)éwr(]j Itﬁg etffloca\fcgr(rcrgll'n%b(tle)dr total remission) of such a molecule in



in which 5 Rl represents a (Cl-C4)al kyl group, R2 represents
-(CH2)n-B in which nn =0, 1, 2, 3, 4 and Bis a (C3-05)- cycloal kyl group
or a (Cl-C4)al kyl group optionally substituted with one or nore 10 fluorine
atons or a (Cl-C4)al koxy group, U represents a carbonyl group or a -CH2-
group, Y, Z ent, independently of each ot up
or 15 a car bo\n{Nggom &%@ﬂ% |y substituted with a group R or a heterozgtom
such as a nitrogen atom a sulfur atomor an8oxygen atom or no atom it
bei ng understood that the ring nust be aromatic and be 5- or 6-nenbered,
R3, R4 represqntgps (depgBden k¥e Mcradih, 200Wr, a hydrogen atomor a 20

| inear (Cl-C4)al kyl group, or R3 and R4 form together with the carbon to
whi ch t hey are attached a (C3-05)cycl oal kyl group, mis an integer equal
to 1, 2, 3, 4, 9/ 061321 - 16 - R6 represents
(CHZ)n L in which ﬁ@%g@%&@éf’@é L is a group independently sel ected
fromthe follow ng groups: a (Cl- 05) al kyl group optionally substituted

compr st ng 8 (QIARRHaRGRcaA e cpbPLAREsp <A an oS Ades IR S wonours

hal ogen at ons,with g méduan SOfvidal B HBRUE Bnd §ear. RDGFsiandl iteligteptirs (#iphd ande
het er oat om 10chosen froma nitrogen or sulfur atom optionally substituted

with a (Cl-ca)katalyiargrbequently supiesseddnhelienasydhe, pPﬁSimHWcﬁXtSFn% taaf @n

het erocycl e 'Sauto?ﬁ,%;éargsﬁm@ﬁ rhif |ttt ol BRR 1 DalifiqRnial o8t fitaeen
froma nitrogen atom en atom and 1s optionally su_bs ituted in
any 15 posit |tumoumc1rhd|IPI@GFHRuhmcaptordgepreéerentlaHM BNpmeed)rlnnﬂileetumOUl'

substituents chosen from tQ Cl-C4 p

| i near or ﬂi’anﬁeﬁléd wherees,) Qﬁkegqfﬁﬁ% L RIS f%’étf I 8{#% %&Lﬂﬁ tge
(Cl-C4)al kyl swasenetrveﬁaowenwpselzawﬁ’hé ﬁmaaeat&kmghhdm@m amvny of PBGF-R
(C1-A4) al kyl g;ﬁoslrjp or a hal ogen atom One subject of the resent invention

i s conpounds shqynaffisgey &) Fovira by decreasingthepumbeiof nies In soft agar
2010/ 004197PCT S p,
R2 represent s 'fdcwl%@o éﬁ}l)llfehrét?qn of%elf fifFHse??%h reﬁu&ﬁ& tﬁlél)st@tgtb?bﬂl g%ﬁl‘l
cycl oal kyl gr dagraft raode]mmpdtalmicegandu@)intcpmMattﬂns\ulﬂstrradmtm i mdghe or

or & - ao. G dgnagenia et af 6e  PEBldasloRa Ingsr IR Oars 2082 Rt & °10

-CH group or &, QY0BOStrawaBtRi199daChiv &t ahs199T) ed with a group R7 or a
het eroat om such as a nitrogen atom a sulfur atom or an oxygen atom or no

atom it being understood that the ring nmust be aromatic and be 5- or
6-menbered,  Thys, the compounds of the invention are of interest for Ewing's sarcoma,

GIST and dermatofibrosarcomas, but also for desmoid tumours,
20 haemangiomas and other fibrosarcomas for which PDGF-R expression data

exist.

C. Targeting PDGF-R in the tumoural environment

25 Angiogenesis

The cells of the tumoural environment form an integral part of the development
of cancer, whether in the case of a primary or secondary tumour (metastases).
Among the cells of the environment that express PDGF-R and for which the
30 role of this receptor has been demonstrated, the wall cells of vessels, i.e. the



15R3, R4 represent, independently of each other, a hydrogen atomor a

| inear (Cl-C4)al kyl group, or R3 and R4 form together with the carbon to
whi ch they are attached, a (C3-05)cycloallyl group, mis an integer equal
to 1, 2, 3, 4, 20 RS represents a hydrogen atomor a (Cl-C4)al kyl group,

R6 represents Q%C‘f@i which n =0, 1, 2, 3 and L i 9/051321
I ndependently sel ected ?‘H;rmthe foll ow ng groups: 250 as':(’%.{ﬂf(ggg al ﬁ group
optional ly substituted with a (Cl-C4)al koxy-§oup, o a (C3-05)cycl oaI kyl
group, o an aryl conprising 6 carbon atons and optionally substituted with

one or nore h%@ﬁ?@s@r@f@no@@%ﬁs&e cells, buraseictitalee! fiyroblagls, ancinglided. at
| east one heteroatom WD 201 0/0041 97PCT/ FR2009/ 051321 - 18 - chosen from

a nitrogen or sulfur atom optionally substituted with a (Cl-C4)al kyl

group, a satur 7-
menbered i ncl u%ﬁgﬁggé]fésﬁggﬁgﬁgsia é@ﬁ%{tggénﬁg gg@%'ﬁﬁéﬁﬂrﬁf eixuéti‘ﬁ?

and an oxygen vEseets andyi mobpjlzatwmlar]d sllftsemmaitoedof hoary maoomt icells. Thus,

i ncluding on the njt r bsti.t S om a
{1 wor 1 ne_at 8muncopleolied proifeitha 48, ndiBef < arih apilgiah rcaidfiasts
(C1- C4) al kyl  dramHPthed bofRé- RiakWe [pel sirultaheoisiansbseridd - @41)1@! bwcmlsé@rwfm de
group, 10 R7 represents a hydrogen atomor a (Cl-C4)al kyl group or,

hal ogen atom PROvageHpbiation of tirppwuis: 4t Pps bRSP ShawR ’é’eV’HHea'Eﬂ' ’ﬂd‘f"éo that
asyrmet i ¢ _carditlal i TactdRC Kl 'YrtioRiaial prdlifd@fion OfdF. iRstaRBa YEGRET s

or di ast ereoi SONErs nantionners and di ast ereol soners, and
m xt ur es t her earfd FGRe!| Besidgs theseninechanismseib has @iso hbeen demonatsailenivtbat iihen

For exanpl L.re sents_a heteraocycle absol, ut onf | i.on of
a 20 substil put"&éjp&ﬁ"ﬁoﬁ"(gh 3'1%699&' %BQyéﬁn oﬁh)F'B%CIFF'? g%lfésﬂahlﬁgfa% i
conmpounds of fabiliziag the n formed Visbylse irivalidatior bEPDGFDfRchabBEQS defioitf
acid-addition salts. Such addition salts form part of the I nven

These sal ts ne8f PRIigytes é’ﬂ'cﬁn and ﬂ?@ﬁﬁhﬁ%éﬁ?l@%ﬁ hofathecgnimsaia @cﬁ@senglﬁf t he
salts of ot hergaglis gl]ét Pa@?crHﬁf‘éM%Tryégéf ”Eéﬁemééﬁ(oguét di §19a0" 1999,

I solating the gcorrpoun or m part e invention.
2010/ 004197PC1H¢EIR‘B®099031132DD1) ib&an elegalvtatedy aof ransplantation.ithefexprassion of

f.th
ot i ¢ | ondSadpPGFIRR Y Herfvesaf SAERE o R ke SR REFP Rl s g
PR, 5,7 o e (e S o st
ein ,
p055|gbl y bei ngbyop'@neﬁgtf Brs 9&\}%"?9@3’( ﬁhecﬂllmﬂw:&e@ﬁ%?mﬁ?ﬂ ?thglt goibag II"S/nﬁ'e
partial). Exa HFVR%@TE?Qtdf%ﬁgrédﬁﬁltH%uF%éﬁﬂ et &t Elé'o sWihe
| sobut y Ot

| sopropyl, buty t-butyl, nmethyl-cycl oprogle pen
2, 2- di met hyI prewessmmg/PD%ﬁﬁyon the perivascylaspregeniioss in e mago fb@ldkyl

froms to PocdiBNénsng raioMh Theks lidPRonhuliéfeidndl o MRS setits”, 12
carbon at ons adrouhd thie fimgourncl uded in the ring. Mention may be made of
cycl opropyl, cyclobutyl,
The value of blocking the activity of PDGF-R on the tumourat pericytes was
demonstrated by the use of an inhibitor of the tyrosine kinase activity of PDGF-
25 R in animal models (transgenic model of pancreatic tumour and
implementation of gliomal tumour), and the effect on the tumoural growth is
found to be profound in association with an inhibitor of the kinase activity of
VEGF-R (Bergers et al., 2003). Literature data (Cao et al., 2002, Fons et al.,
2004) have demonstrated the intervention of PDGF-Ra and of PDGF-C in
30 angiogenesis and in the differentiation of the endothelial progenitors towards




15cycl opentyl, cycl ohexyl and cycl oheptyl groups; an al koxy group: a group
-0-alkyl, in which the alkyl group is as defined above; a halogen atom a
fluorine, a chlorine, a brom ne or an i odine; a hal oal kyl group: a group
conprising an al kyl group as defined above, one 20or nore hydrogen atons of

whi ch have bee\ﬁdf@‘hﬂﬁﬁﬂﬂth a hal ogen atom as defi ned ﬁé?ﬁzwgéosrgg%ered

het eroatom a nitrogen, oxygen or sulfur atom an aryl group: a
monocyclic aromatic group, for exanple a phet§tF group; 25a heteroaryl
group: a 5- to 7-nmenbered nonocyclic aromatic group including between 1 and

3 het eroat ons fis @6th A8 PepicHies Anel dmodthanids ceiat nay be mentioned include
pyridi ne, pyrazine, rimdine, imdazole, pyrrole, thiophene and thiazole

gr oups; fsa 5- to 7-nmenbered cyclic al kyl group

i ncl udi ng one or nore 30heteroatons as defined previously. Exanples that
may be nentioned WO 2010/004197PCT/ FR2009/051321 - 20 - include
pyrrolidine, rRPDEReRi iseabpnganti @ ribe atuhquirpkestrzinee agdoigofound on ativalgdt he

ds of f I I t | ect f the i ti.on, ' b
made_of 3 gfoUbTORRRHENATHE LA Thhee prRRanan B M Auee AT BhacabaiRy o°
(C1-C4)al kyl wfPDGFaRAAKIbitors or antad@histeRuiEs eytbfoxid 4génts 1éadantodidetretise= O,
1 and B is a (C3-05)cycloal kyl group or a (Cl-C4)al kyl group optiagnally
substitut ed wilbhthen@igrodaasity pf Wessels MoouaraR; cahcers( (ARtesstapkoXP0d &if,

and/or U reprﬁﬁﬁ& r { Y, d w
represent, indepen é%t%c%?ggﬂggﬁﬁgﬂe#f zgo?nggrgoiS F}g?@§§/sgfhga;?rte)§%ur§t%
optional |y sulthei inierstitiali tisswe gfothe RImour a{Hescbeb®t oah,s18A9nard the rerren
atomor a sul fur at . or i to.bein ngdersto t hat I st
be aromati J%arﬂf[rﬂ'g'sg[%BP %{]Egﬁ%ﬁemh'%{ﬁ’cﬁ oaﬁ"dJ 09 chem%e,raﬂx ?i%ﬁ%é@ﬁ??mé

i ndependent |y tﬁéirwbe@tihwwnmdﬂ»éngﬁzneamng thie Mtidfurnboed prdsslré(Gritforky |
group or R3 and R4 forgbht ogether with the carbon tqo which t

. ) € : ) Which they are
attached, a (Etieneey8P8h RiRallygibamurngimadel,the agministraien OEauaw%'PtBoq?f 2,
3, 4, and/or ki d C . | €Y,
and/ or ARG SRS SRAvhP of PHCFIR MR e 2opbdmbly|dfycndihiBrany
group i ndependagerity bydhe duraduf antnthuseincttdsesi thgir gffiaaey (Griffon-Etienneo 1999;
(C1-05) al ky,

(C1-09)al k¥l 95HBs R ONRILY FigPR bt Ul.2dodh)! sl Eedtd At ThaBabiRul the'©
effect of TAFs (tumour-associated fibroblasts), also known as CAFs
(carcinoma-associated fibroblasts), which are activated fibroblasts present
around the tumour and which express PDGF-R, as illustrated by the recent
investigations of Hwang et al. (2008), Kain et al. (2008) and Pietras et al.

20 (2008) in in vivo models of pancreatic cancer and cervical carcinogenesis.
Stimulation with the PDGF ligand produced by the tumour cells stimulates the
fibroblasts, which produce extracellular matrix and thus increase the interstitial
tension. Thus, reducing this tension can facilitate the delivery of drugs into the
tumour and hence increase their efficacy. Activated fibroblasts present in the

25 tumoural stroma thus represent a new therapeutic target in oncology (for a
review, see Bouzin & Feron, 2007).

Metastases

30 Several studies indicate that the PDGF-R and PDGF-ligand pair is involved in



o0 a (C3-05)cycl oal kyl group, an aryl conprising 6 carbon atons and
optionally substituted with one or nore hal ogen atons, a 5- or

6- menbered heteroaryl including at | east one heteroatom 5chosen from a
nitrogen or sulfur atom optionally substituted with a (CIL-C4)alkyl group,
a saturated h which the said heterocycle i j08@3ker ed
i ncl udi ng at ﬁ&i?&%cﬁégﬁﬁf;roat om chosen froma nitrogen pcfom an§ 0an oxygen
atom and is optionally substituted in any -tD-position, including on the
nitrogen atom wth one or nore substituents chosen froma fluorine atom a
(C1-C4) fl uorqRékydveldstHent %f'ﬁ"l@%%[as‘é% erﬂéﬁb%ly(@f Gﬁ'ﬁl@' l6¥ | th&iir Oadtion2 on
(C3-05)cycl oal kyl group and a (C ) yI sul fonam de group, and/or 15R7
represents a langioggnesist and metQSt@Ulan) iye b@oéu@f%*iat@"hQMbQ@ %xmﬁans
Anong the co f I

first subgr O%?ﬁ&g%%g%%@llﬁné%%é{l@qeﬁf %ﬁdjﬂeqbg rﬂ%t&%%%e?@f&%@ li U 20
represents a b@l’lwmmfatlumessels A reviewg in tpanmlarouimlsnmtsftbe rdideat (¢I¢ afhat

const .”?Lteéésbf)*reég S0 DPRIEATO ISR 819 DR A Dete oBRaC o5, - 2985)

Among t he CO”H-%W@\Ferthé ﬁfaﬁﬂﬂtﬁ of the Eﬁﬂie@fﬁo%ﬁhé@x@réﬁsndmﬁf PDGFR Pnthed
third subgroup of conpounds I's constituted by the conpounds for which the

ring conprisi repvironment; of ithe \Wwetastasesdhat prmelectha taking aad sevelapmendi&f and
t hi ophene gro Oﬁileg é&]ﬁ.ﬁ mrmﬁe he
conpounds of %%?’%?m(tﬁ%%%t ar é%sﬁj F}ergtas e@]’ﬁBéﬁ?‘? Bsnthe d?@u t it
subgroup of cofiionedpefastazesstituted by the conpounds for which R3
represents a hydrogen atom 5Anong t he compounds of fornula (1) that are
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Al'l the groups and subgroups may be used, independently of each other, in
conbi nation to obtain conpounds according to the invention. 25 Anong
t he conbi nati ons of groups and subgroups correspondi ng to compounds t hat

are subjects of the invention, nmention may be nmade of a first conbi nation

cor respondi ng 4 ?%}ﬂﬂ? ga4uesr for which: U represents a carﬁ@g m13§QR3
represent a rogen atom - -
R4 rep g WO 2010/ 004197PCT/ F R2009/ 21 - 24

represents a hydrogen atom R7 represents a Wdrogen atom mis equal to 1,
and Rl, R2, Y, Z, V, W R6, n are as defined previously. 5 Ment i on

may be made ofi, ahsammed mm@meWerthtmr grgnemngqamﬁm@sdmrbdneg to
the invention for which: Rl represents a (Cl-C4)al kyl

represents - ( Cappiitutes,at new therapegtic BppreAGH (lﬂwansa@:s %5)% dghaya efo%fr=oup
or a (Cl-C4) a??gbp]grrp%’an O?Ifn?cpéﬁ @ih§ Rave? SROWH! that ‘%éﬁhs ¢an Zbe Yadby the

represent, dent | a heteroato a carbon atom
substit ut ed wicomtinaticoupf RDCH-RanhiGiter gmd)oppytotoxlc agent iRthe epse of patients

hyd hal 01 4
ydr ogen at SmeURH P B chrarRnerpa SR PRE e qpncer v Sl ptaRales. A
represents a hjr&aRNinahe Mmarker (ﬁ@été&eﬁﬁéclﬁdﬂd@amPSN>M%hab in &tdeent s a

group selected fromthe follow ng groups: 200 an ap% rrg)rl sing 6 cargon
atons and opt iobserved w3R%; of patients.( the meapr dyratien Iﬂfb@g A TYFRONSE Wasse

6- menber ed hetrﬁ{:ﬂﬂ% nd'tﬂ&'dﬁﬁétﬂﬂi GHsuri hetert?%qﬁé%{)ﬁ(ﬁﬁhﬂsﬁﬂnfﬂs(?m a

nitrogen or sulfur atom o saturate ycl e ich the said
heterocycle is 5- or 6- 25 rrenbered I ncl udi ng at | east one heteroatom

chosen from.a ,nitro t mand an_o o)

substi t ut egbi Hnalh? I&?@iqafi ﬁ,sel‘f?(f'lob'alﬁég'&ﬁ { ﬁqqé}gqaéﬁﬂﬁe?%hﬁ{ﬁ%bbﬁs orlfethgr
nmor e substi t ugaventRQsFeffvane for the eehattemtiaigolia cafidersy Yilue rocbalhéwafmtoup,
a (Cl-A4) alkyl oup and a (C3-05)cyc]| oal k roup &mls e Ctol, WO
20101004197Pcangz@)e@USoelmeDV'mmefﬁnw ﬁomémégoaém fethep thera GE ig agents

Mention may b g,r@?‘g} hiisRrondi ng t o conpounds
according to t e I nv %?tlﬁ)éfg@rd s a%éRrﬁL‘}i%rlsg@resents a (C1-c4)al kyl group,

R2 represents -(CH2)n-Bwith n" =0, 1, 2, 3, 4 and Bis a (Cl-C4)al kyl

group, U r%%reﬁelj_:qﬁogeé:arbonyl group,

Fibroses are often the cause of a primary event such as a cancer, radiotherapy
treatment, hepatitis or alcoholism. The involvement of PDGF is clearly
demonstrated in pulmonary fibrosis (including asbestosis), renal fibrosis
20 (glomerulonephritis) and medullary fibrosis (often associated with leukaemias
with megakaryocytes), induced by radiotherapy, and also hepatic and
pancreatic fibrosis (associated with alcoholism or hepatitis) (for a review, see
J.C. Bonner, 2004). Overexpression of PDGF has, in particular, clearly been
shown, and results in in vivo models with inhibitors of the TK activity of PDGF-
25 R have also been reported. Among these studies, that of Einter et al. (2002)
has shown that PDGF-CC is a powerful inducer of renal fibrosis. The authors
tested the efficacy of a neutralizing antibody in a model of unilateral urethral
ligation, in which the fibrosis develops particularly quickly. They observed a
very pronounced antifibrosing effect with a reduction in the accumulation of
30 myofibroblasts, a reduction in the accumulation of extracellular matrix and a



Y, Z, V, Wrepresent, independently of each other, a heteroatom a 10carbon
atom substituted with a group R7 or a -CH group, R7 represents a hydrogen
or hal ogen atomor a (Cl-C4)al kyl group, R3 represents a hydrogen atom R4
represents a hydrogen atom R5 represents a hydrogen atom 15R6 represents

-(CH2)n-L in \Wbcfb@m@@{?a,sents a group sel ected fromtfp?{-mmm.l%qups:
an aryl conprising carpbon atons and optionally substituted wth one or
nor e hal ogen atons, a 5- or 6-nenbkred heteroaryl including at

| east one heteroat om 20chosen froma nitrogen or sulfur atom a saturated

heterocycl e, iradutichhirt @6il&gir I\ edepority ChRother Study condieeliesied insdaldifng

at | east one heteroatom chosen froma_ nitrogen atom and an oxygen atom and
i s optional | y biegayeindnducedn pulionsasy fibresis imdnieei aaowed tthe afficreyef ahom
w th one or i . f f ' t : =i

Pl uor oal kyi - oo iIBtaref e 164 SRy SIRSar 8 O o arb B ibfbsid by sinibion,
defined previ amfshg. prolfieratih0 60 Gveken B ER2EIGO (A kS RL al., 2605). donp voodid of

according tQ the ipnvention for which: represents a, (Cl1-CA)al kyl _aroup,
R2 repr esengs aﬁ&?@’&ﬁ"%‘aﬁzg“ﬂwﬁ- N &H%Rnﬁ?__mﬁﬁ{t'gr’ regug:g% t%é’ﬁﬂgrésﬁg"a&
(Cl-C4) al kyl  dibpedis irPiHe’ SIRRPREA) Saren8RyrigAnd tBé deposit of gollagen\WuemasENt ,

I ndependently of each other, a heteroatomor a - CH grtoup, R3 represents a

hydrogen at omG#a fr.eQWyehd, Kinyulaogén bybamierord. rlemtinie foesyiatsyphibien

at om OSSR o astddtha ok ifBlsiflal phERHBREN Exp?L BhG esd 207" o
romthe follow ng groups: 0 an ary corrprlsmB carbon atons™ an

optional | y sulBsp.; GBEY): 367 I)nSeveraldeamisahage demonstratetStheainvolvement of

6- menber ed het ryl. i.ncl udi at |.east ope heterpat en fr

ni t rogen or1Bs Lfﬁ?@'?'%t"arﬂe"@%ﬁ @g?ﬂ?a‘téﬁ qieeqr&r glguep éﬁaat] ﬁsﬁﬁ]gﬁ R @h%ve
het erocycl e | ra-fibPbgehic robaRsiteikticB Con didpatiot steftet calike (Revida @t Sim 2008 en
froma nitrogen atom and an oxygen atom and is _optionally substituted in
any 20 posi t iBatkhamdtamphersbat 8he2QQ?)r Bigevo.a BRGRT R dnftibiter iggapable of
substituents f ' = ; :

(3 05) cycl oalRapei seiVichsk! HbidgBiedh ia Aglpt o Laiel IGERUPITARNS Mool
may be nade ofetalf ROOB). conbi nati on correspondi ng to conmpounds according to
t he i nvent ié%n for which: Rl represents a (Cl-C4)al kyl group, R2 represents
a group -(CH2)n-Bin which nn =0, 1, 2, 3, 4 and Bis a (Cl-C4)al kyl
group, Thus, in the light of the literature data, the compounds of the invention appear

to be of therapeutic value for the various types of fibrosis.

E. Vascular diseases: atherosclerosis, restenosis and arteriosclerosis
20
The proliferation and migration of vascular smooth muscle cells contributes
towards intimal hypertrophy of the arteries and thus plays a predominant role in
atherosclerosis and restenosis after angioplasty and endoarterectomy. It has
been clearly demonstrated in vitro and in vivo in animal models that PDGF is
25 involved in these phenomena. in vivo, an increase in PDGF expression has
especially been shown in a vein graft model in pigs. Furthermore, it has also
been shown that an inhibitor of the TK activity of PDGF-R consequently
decreases the size of the lesions of the thoracic and abdominat artery of ApoE-
KO diabetic mice (animals treated with streptozotocin). Another study showed
30 that inhibition of the signalling induced by PDGF (TK or PDGF A antisense)



30U represents a carbonyl group, WD 2010/004197PCT/ FR2009/ 051321 - 27 - Y,
Z, V, Wrepresent a -CH group, R3, R4 represent a hydrogen atom R5 _
represents a hydrogen atom R7 is a hydrogen atom b5R6 represents -(CH2)n-L
in which L represents a |inear or branched (Cl- C5)al kyl group optionally

substituted w Bfo{(%o 7a! koxy group or a (C3-05)cycl ga¢¥¥EREGoRYIE1IM S

equal to 1, and n"Ts as defined previously. 10 A sixth conbi nati on
corresponds to conpounds according to the int#ntion for which: Rl
represents a (Cl-C4)al kyl group, R2 represents a group -(CH2)n-B

in which n" =|8add to & décreasanfl el Prmafidi GF-thé) midiimarfotmatida irepbaibent s a
carbonyl group, Y, Z, V, Wrepresent a - esent

), Y, \ CH group, R3, R4 repr a
hydr ogen at ominiaey’rans ‘Cosenary ariey resiencsis JrpdelstPegychi by 99 dreras shalre
represents -( GegMngiroldetdli 480%, [iRRAESAMIS 198577 Y! group optionally
substituted wi one or nore ﬁa1 ogen atons, mis equal to 1, and nis as
defined previously. 25 A seventh conbi nation corresponds to conpounds

ding tq the invention f ich: RL. t - | Ky ,
o Tt odends s pnfbiteR, af e tbging; kinaSRy SR of RECERL ublLaf He"
30group or a (denpstinds! ¥l tigs Piesartt invatidry rephsdeint 4 eterapy ofoditoics, atier WO

2010/ 004197PCT/ FR2009/ 051321 - 28 - fluorine atonms, U represents ay(éar,bonyl
group, Y, z, \Blong asphceumbination avittnartagppisty ob atherqaneuth factaes vglvednin a
-CH group, a b PL | yeRURS ' ol asstliated
atom 5R3, R4 tﬁ%%é)g%éﬁw@bﬁyéﬂrl%%% %(t;gh]ﬂ?y}é %@g}ngﬁw ?grm ogets?lerlav_vith
with the proliferation of vascular smooth muscle cells such as atherosclerosis,
10 post-angioplasty restenosis, or following the insertion of endovascular

prostheses (stents) or during aorto-coronary bypass surgery.

By virtue of their inhibitory activity on the TK activity of PDGF-R, the
compounds of the invention appear to be of value for treating these vascular
15 diseases.

F. Others

Other pathologies appear to be liable to be indications for the compounds of
20 the invention, including idiopathic pulmonary arterial hypertension (PAHT).
PAHT, characterized by a large and continuous rise in pressure in the
pulmonary artery, leads to right-ventricular insufficiency and, often, to the death
of the patient, It is associated with an increase in the proliferation and
migration of the smooth muscle cells of the pulmonary vessels. Schermuly et
25 al. (2005) have shown that inhibiting the tyrosine kinase activity of the PDGF
receptors considerably improves the evolution of the disease. To do this, they
~use, inter alia, a model of experimental pulmonary arterial hypertension in rats,
obtained by the administration of monocrotaline for 28 days. All the treated rats
survived, whereas 50% of them died in the untreated control group.
30



the carbon to which they are attached, a (C3-05)cycl oal kyl group, R5
represents a hydrogen atom R6 represents -(CH2)11-L in which L
represents a saturated heterocyclic group optionally substituted in any
position, including on the nitrogen atom 10 with one or nore substituents
chosen froma bu?q a (Cl-c4) fluoroal kyl grou RIS
branched (C1- &)a 1yq)§%ﬁ)93'g] a (C3-05)cycl oal kyl group Q?ICWF' fos¥s21
(C1- c4) al kyl sul fonanide group, R7, mand n at®-as defined previously. 15An
ei ght h combi nati on corresponds to conpounds according to the invention for
which: Rl repr@sesubjeat bfihd piatieky invention is B3mpounds @otrespomding fo fofhidan- B
inwhichn =0, 1, 2, 3, 4 and Bis a (Cl-C4)al kyl group optionally
substituted WI(Dh a (Cl C4) al koxy group, 20U represents a carbonyl group, Y,
Z, V, Wrepresent, independently of each other, a hgtergatom a carbon atom
or a -CH group, R7 is a hydrogen atom R3, R4 repr esent a %ydrogen atom
25R5 represents a hydrogen atom R6 represent dN7 Tn which L
represents a heteroaryl group, optionall

mis equal to 1, and n is as defined pr\m/ NH,

2010/ 004197PCT/ FR2009/ 051321 - 29 - Agninth i nation corresponds
to conpounds according to theR$ whi ch: represents a
(C1-4) al kyl group, R2_repre nts aR@'rop -(C-12)n-B in which n' =

0, 1, 2, 3, 4 and Bis a 5(C1-B%)al kps ﬁroup, represents a -CH group, Y,
Z, V Wrepresent CH group, R3, R4 represent a hydrogen atom RS
represents a b‘f"b%en atom 10R6 represents -(CH2)n-L in which L represents
a heteroaryk group, nn is equal to 1, and n is as defined previously. Anmong
t he conpounds of fornmula (I) that are subjects of the invention, 15 nention
may be made especi &1 fepoesante af(CHCdialyl goupounds:

2-am no- 1- et hyl - N-net hyl - 4- oxo- 7- {412- oxo- 2- (phenyl am no) et hyl i pheny1}-1, 4-
di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound 1)

2-am no- 1- et hyl - 7- [RR (ebrééerﬁéhwmm-rwhﬁ Whit:th’Y'-‘- 0 nerzh;al hiamtByé}aa(ﬁi?:n@ﬁ)-

2- oxoet hyfi pheny1) - N- net -4-0 rrdrne 3- 20
car box amydep( &yﬁlﬁ)@myhgwp ora (C1 84)alkyl group optrona?ly su trtu ed with one or more

2-am no- | - gphuo jaﬂ%&;, (pyri d-3-yl am no) et hyrj phenyl) -
1, 4-di hydro-1, 8- napht yr| d| ne 3 car oxgﬁacﬁ (conpound 3)

U represents a carbonyl group or a -CHz- group,

Y, Z, V and W represent, independently of each other, a -CH- group or

16 a carbon atom optionally substituted with a group R7 or a heteroatom such as

a nitrogen atom, a sulfur atom or an oxygen atom, or no atom, it being
understood that the ring must be aromatic and be 5- or 6-membered, '

R3, R4 represent, independently of each other, a hydrogen atom or a
20 linear (C1-C4)alkyl group, or R3 and R4 form, together with the carbon to

which they are attached, a (C3-C5)cycloalkyl group,

m is an integer equal to 1, 2, 3, 4,

25 RS represents a hydrogen atom or a (C1-C4)alkyl group,




2- am no- 1- et hyl - N- net hyl - 4- oxo- 7- { 442- ox0- 2- (pyri d- 2-yl am no) et hyl i phenyl ) -
1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound 4)

252-am no-7-(4-{2-[ (2-chl orophenyfi am no] - 2- oxoet hyl | phenyl) - 1- et hyl - N-

met hyl - 4- oxo- 1, 4- di hydr o-1, 8- napht hyri di ne- 3- car boxam de (conpound 5)

2-am no-7- (4-4 ' rophenyDam nol - 2- oxoet hyl } ph FR20DE12qet hy
| - 4- oxo-1, 4- di‘ﬁ%@)@iﬁ%‘i{nﬁght hyri di ne- 3- car boxam de (co?b%tnd 6) 2-am no-1
- et hyl - N- met hyl - 4- oxo- 7- (4- { 2- ox0- 2- [ (pyri d=M y| et hyfi ani no] - 30

et hyl | phenyl) -1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conmpound 7) WO
2010/ 004197PCT/ FR2009/ 051321 - 30 -

2-am no- | -ethyl - N-net hyl-4- oxo- E‘:H( 4-{2-0x0-2-[ (pyrid-2-yl net hél %an‘i nol et hyl
}pheny1) - 1, 4- di hydRE 1emesapist HEHabhetnaWhighh Bxan?dd: @ ot@dgnl &)@ group
2-am no-1-eth < g = ﬁ)ﬁﬁ IR Qloupsoxoet hyl | phenyl) - N-

met hyl - 4- oxo- %ﬁgpmhﬁ%g%%gfggfap tﬁ@% itﬂﬂl ne-d;-gcoérfpts)bxam de (conpound 9)

52- am no- 7- { 4] 2- ( cyc| apCipGhatkyl ojroRposphinnafly | gutstiutid 1with Hy | (O-Géatikoxy

4- oxo-1, 4- d%hydr o-1, 8- ntht hyri di ne- 3- car boxam de (conpound 10)

2- ani no- 1- efhyl - N- net 8PHP7- (4- { 2- [ (1- net hyl et hypani nol - 2- oxoet hyl } -

pheny1l) - 4- oxo- 1, 4- ¢ hy gce-05)8ydledkylrousli ne- 3- car boxani de (conpound 11)
2-am no- 7-{442- (cycl opentyl am nQ).- 2- oxoet hyl ] phenyl11-1-et hyl - N- net rgjyl - 10
4- 0x0- 1, 4- di hydr o- P 83M A5¥ SRMPH3IRG -6 cAtopo AT and Rtionaly substituted with

2- am no- 1- et hyl - N- net Afhs - 2- (pyrazi n-2-yl am no) et hyl i pheny1l
}-1, 4-di hydro- 1, 8- napﬁlﬁgfl |%g-z E cgr 1@il§’m' de (conpound 13)

2-anino-1 -ethyl-7- {o442-& Q:R)a-mensba;eqayetamam ncluging radt Inyst} anei hetgroatom .
oxoet byl phE"Y2) ™ MLRen ks hitfodl 4L e RBBNBl b SsRea WAt A de
2-am no- 1- et hy1- 74442¢{1-Ca¥Rkyl Grewply! pyrrol i di n- 2- Aret hyl } am no) - 2-

oxoet hyl i phenyl1} - N net hyl - 4- oxo- 1, 4- di hydro- 1, 8- napht hMri di ne- 3- cgr l?oxian‘i de
(conpound 15) o a saturated heterocycle,” in which the said heterocycle is 4- to 7-
2-am no-| - et hyl - N- et pehsidsrgd Sicludifig at 53t éné MétdrBhidint cHoserPffbROA nitréiden

et hyl ] phenyl } -1, 4- di hydr o- 1r % nalf)chtﬁyr fé?lgne- 3- car boxam de (co[rpounpll%%G)

2- am no- 1- et hyl - N- met atpm 4ansk @n7 oxvgen @tem2-andy is eptionalbnsrbstautedl iniaay| } -

2 arino- 1. dBnyl - et PRSI Tt Sho o R 10 citp gpe.or more

oxoet hyl épheny 1) - 4- oxeubistifushidychoseh, flomaphflapringi stons- & afGoC4)r filmr@alky!
conpound 18 )

o o - et ?m - N met $§PHP4 adingay of Hranchedy(G1L-Ehalkd gou.#(Gd)ES)cycloalkyl

ethyl ] pyrid-2-y1}-1, 4o aY4HdPa ic&ﬂlﬁamwamﬂmﬁmé-g?awoxam de (conpound 19)

2-am no-1-et hyl - N- rret%yl- 7-{411- et hy1- 2- oxo- 2- (pyrid- 2-yl ani no) et hy1] -

pheny1l} - 4-oxo- 1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxani de (conpound 20)

2010/ 00410 78CT! rt S0oR e s 4 Rydiogeh ahPof ol RA-LA ik GiBL b htgen

et hyl ] pyri d- 3-atbi. 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound 21)

2-am no-1-ethyl1-714- (2-{[ (4- et hyl nor phol i n- 3-yl ) nmet hyl i am no} - 2-

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

(conpound 22) One subject of the present invention is compounds corresponding to formula
. 52-am no- 1-et h(;l/)l- 716- (2-{[ (4- et hyl nor phol i n- 3-yOrnet hyl | am no) - 2-

RS\N/U%("
/
R6 R3 {1

25 R4
in which



oxoet hyl ) pyri d- 3-y1] - N net hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-

car boxam de (conpound 23)

2-am no-1-ethyl-7-{442-({[(28)-1-ethyl -4, 4-difluoropyrrolidin-2-ylinmethyly
am no) - 2- oxoet hyl i pheny1} - N- et hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-

10 car boxam d
2-am no- 1- et h%b;wg ﬁ% et hyl nor phol i n- 31%Orret hyl i an?(r:].g F%DOS(%MS&‘IOX%

t hyl ) phenyl ] - N- net hyl - 4- oxo- 1, 4- di hydro- 1, 8- hapht hyri di ne-3- car boxam de
(conpound 25)

2-am no-|-ethyl-7-(442-(([(28,4R)-1-ethyl-4-fluoropyrrolidin-2-yl]nnethyly
15

ani no) - 2- oxoet hyl | [Rierepresentsrat(QytC4A)adybgmoup, di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de (conpound 26)

2-am no-1-ethyl-7-{442- ({[(2R)-1-(2-fluoroethyl)pyrrolidin-2-ylinethyl)-
am no) - 2- oxoet hyl i R repkpsdhtsB{CH))7-4B dix ovhichdn'ck: 0y dr @; B, 8-amaipBtid ar (CB-086)-3-

car boxam de _(co 27 . . .

202- ani no- 19 (et%”» Oﬂﬂwﬂﬂ%zpﬁfﬁ @k@“é?'ﬁ‘ﬂfsuao?marﬂlyﬁélaﬁfﬂtatﬁﬂdﬁgﬂ? PBRoGMRrS.

yl I met hyl } am rf%hﬁe%&%@"a' @etbikdkyYreag, 4- di hydro-1, 8-napht hyri di ne- 3-
car boxam de (conpound

2-am no-1-et hyl-7- (512 ({[(2R) 1- (2-fl uoroet hyopyrrolidin-2-ygnethyl)-

am no) - 2- oxoet hyl i 1 dr o- 1, 8- napht hyri di ne-
3- 25)car boxam )ée EUB%PS fﬁ%s% Ig_rggﬁy}mmlfb 6 a- éH &ODH P

2-am no- 1- et hyl - N-nmet hy1- 4- oxo- 7- (442- oxo-2- ({[ (2R) - 1- (2, 2, 2-

trlfluoroethyl)pyrrolldln2AnethIlamno th enyl}-1, 4-di hydro-
napht hyr i dilfe- 3- carbdeahidh @Pb%iﬁﬂ! gﬂtlll r} a%% ot er a- group or

goam no-7- {41?a tatvlof Rtod &p’t.o%aﬂy%hH&‘tﬂ@dWWérg@hb@ﬂozaHééﬁh% s86h Q) -

2- oxoet hyl i phenyffegeretatom; 4 sulflyy atom oxroan, axygieny dtamn,1 08-ngagkamy it Bewng- 3-

2 no- 1- ot nAKITHEBRJ1ecHie 10 roystbe aréﬁ@%ﬂ%ﬁ% efrRTaiREerel,

nethyl}annlno) 2- oxoethyllphenyl} 4- 0xo0-1, 4-di hydro-1, 8- naphthyrldlne 3-
car boxam de (conmpound 3

52- am no- 718- ( 2- 14%@6§PB@?P%r‘Wﬁﬂqwﬁﬁﬂyml?tﬁﬁ{»rﬂ)f‘y‘émge" atom or a
oxoet hyhphenyl jjrade Sbgy%%%ﬂ]mtgl?d&p,%loﬁ% and-Ra Y8ah O tdgetndteRith he dédiBoRto

car boxam de (conpoun

2- am no- 7- { 54 2witigh tiesy) are-gttachedi a (G3+CGacyslealiylrgsdiurli n- 2- yl ] et hyl } ani no) -

2- oxoet hyl ] pyri d-2-y1}-1-ethyl - N-net hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne
-3- 10 carboxam de (conpound 34)

2-am no- 1-et hyl - N nﬁliémﬁirﬂegémqudjfdz 2x®-£-(1, 3-thiazol -2-yl am no) -

et hyl i phenyO- 1, 4- di hydr o- 1, 8- napht hyr di ne- 3- car boxami de (conpound 35)

2- ami no- 1- &dhyl - N- met hy1- 714- (2- {[ (1- met hy1- 14 i ni dazol - 5-

yhret hyl ] am no} - 2- ht hyri di ne- 3-
yhmet hy! ] am no (co?p%u rﬁ?&%%-gi&%'%od’e@%n%oﬂa A sk and GrolipP

2- am no- 1- et hyl - N-mathyl 4- 0x0-7-(4-{2-0x0-2-[(2-pyrid-3-ylethy()am noj -

2- o o | - ot byl - 1RR HGRISSECTE. (BB riSt SOR . 01 i oy Fole 3. 0roth)
?xoet hyl gpgenwﬂiﬂeﬂerﬂi@m%»sété&éﬁ’ﬂbm-tﬂie%lmhg ayslgpsne- 3- car boxani de 20
conmpoun

2- am no- 1- éBhyl - N- rret Ay(CHCH@Jkyl- graupo optienally| subsiifuted- with| at (Ginahaleret ny|

| phenyl) -1, 4-di hydro- éo%pnapht hyri di ne- 3- car boxam de (conpound 39)
2-am no- 1- et hyl - N- net 4- oxo- 7- (4- (2- ox0- 2-[ (2- phenyl et hypam no] -
et hyl } phenyl) -1, 4- had66-05)8yclaplkyil~gmunj ne- 3- car boxam de (conpound 40)

252-am no- 1-et hyl - No et hé’r%l é’or%prlsmg $ b bR Sidms (andpgp?t?c}ﬂa% WP stiftd With
one or more halogen atoms,
30 o a 5- or B-membered hetercaryl including at least one heteroatom



et hyl } phenyO- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound 41)

2-am no-1-ethyl -N-nmet hy1-714- (2-{[ 2- (1- met hyl - 1H pyrrol - 2-y1) -

et hyl ] am no} - 2- oxoet hyl ) phenyl ] - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-

car boxam de (conpound 42)

302- am no-1-e et hyl pyrrolidin-2-yl) nmet hyg3gfgR260

2010/ 004197PCWP%%@&%@311 - 33 - LT 9108321
oxoet hy0- 1, 3-t hi azol - 2-y1] - 1?1- net hy1- 4- oxo-18 4- di hydr o- 1, 8- napht hyri di ne- 3
- carboxam de (conpound 43)

2-am no- 1- ( 3- et hOXypétQi%\éia)ﬁd)\ln@hhlsbbeﬁ o sulfirr{atday, @ptioRallypsubstitied with a

yl am no) et hyl ] phenyl ) - - di hydro-1, 8- napht hyri di ne- 3- car boxam de (conpound
5 44) (C1-C4)alky[ group,

2-am no- 7- [4(24[1( {0 efal:l BRIy Ele01s08t Iy 17--
phenyl ] -1-et hyl - tzih?ﬁ %?)%@%8% Ml“yg nap tlhwafdl Cg 3- car boxam de
(conpound 45) membered including at ieast one heteroatom chosen from a nitrogen

2-am no- 1- et hyl- 744- ( 3- 1ethy| rroI 0;

oxopr opyf | pRenyfi - N- n8 H/(ang Ro° QF @ ’r@nij %Bﬁﬁﬁ(}?r gl%shtﬁutga in_any
car boxam de (conpoundpdsition, lncludlng on the nitrogen atom, W|th one or more
2-am no- 1-et hyl- 714(4{[(&1 et hyl pyrrolidi n-2-yQOret hyl ] é“-l

oxobut yl ) phenyl i - N- ne$Yfs l@r@%cﬁh}?sﬂdﬂﬁ%@oﬂﬁoﬁn%aﬂfﬁﬁhyﬁ b-fuoreried i de
(conpound 47)

152- ani no- 1- et hy1- 714gr(35p{ [a(h{\ear or bra%hcﬁq %1 C4)a|ky| %r?]u;f ]%r(gfri]gs_)cgfcloalkyl
oxoet hyOpheny11- 4- oxogigupranalya (Qj%alhylauldbnarmdammwwn di ne- 3- car boxam de
(conpound 3%

2-am no-714>(2-{[ (1- et hyl pyrrolidi n-2- Anet hygam no) - 2- oxoet hyl ) -

phenyl | - N-met hy1- 4-RoK eegreédnts. @hgarobbmtam by la) (Cl1-G43kIkyi dyroug ,o3-an hplvgenr i di
ne-3- 20 carboxam de (conpound 4

2- ami no- 1- cyclap@at y1- 744- ( 2- {[(1 et hyl pyrrolidin-2-yhnet hyl ] am no) - 2-
oxoet hyl ) phenyl yN- net hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de
(conpound 50)

2- am no- 1- et hylhe7 tdmpduidg of mrhmlapyh) my domptisg loneearhyppleagsyromedric garbon

?égﬁgghxgpgg yﬁoms”%e%'rﬁay ?ﬁ(us eXIst m t drfc())rn‘iL b? eﬂ%HP&HXFs' 8} H%s?’ere&%p\%ém de

1-ethyl-715- (ZFHe[s(eler%rhM\'rlél‘éhﬂbldiasrteiéo%amél’syhhdmmﬂures thereof, including
oxoet hypt hi ophen-2-y1]-N, 2-di neth gxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3-

car boxani de (ggﬁg@ml)g@l)es form pa of the invention.

302-am no-7-{4-[2- ({[(2R)-1-et hyl pyrrolidin-2-yl] et hyl } am no) - 2- oxoet hyl y
WO 2010/ 004197PCT/ FR2009/ 051321 -34 - i

phenyl } - N- met rmr-exarrmle;ewhgm br repreisents s hetdrogyele hiperabsohde capfiguwrationioha- 3-
car boxam de . (co

2- am no- 1- élo E? (ic?'})f)('ﬁ%thf S@E%{)?‘ﬁy?%le} ﬁhaxh? |§I°]r|§et hyl } car barmyl)
cycl opropyl i phenyl} N- rret hyl - 0X0- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3-

car boxar ni de (conpound

2- ani no- 1- et hyﬁhemmuogwh)formlé@ KD 1p9y especiriy oxi5t intheniprmaaf baseser of
oxoet hy1l-1,3-1 44 %Elﬁiétoéggéit% StictPhddition sarStotmipstt BY eQnverftiopapht hyri di ne- 3-
car boxam de (conpoun

2-am no- 1- ethyl 7-{4-12-({[ (2R) - 1- et hyl pyrrol i di n-2-ynnet hyl | am no)-2- 10

oxoet hyl ] - Oh 2 h@{‘%%%y%e”ﬁ e@érecf' withS Harﬂﬁa%emféglﬁ accBptdr LBMs! Bl e

car boxam d

2-am no- 7[ 3- Cféaltfsooﬂotihér {aclds- mhhxalr@msemil Iﬁbr xamplTefohyputifyingof isdlating the
oxoet hyl ) pheny1l] - 1- et hyl - N- net h}s FI hydr o- 1, 8- napht hyri di ne- 3-
car boxam de (%M formula( also orm parto the’inventioh.

152-am no-7[ 3-fluoro-4-(2-{[ (] -ethyl pyrrolidin-2-yOret hygam no) - 2-

oxoet hyl ) phenyl ] - 1- et hyl - N-net hy1- 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de ( cbmgpoamgoBBis of formula (1) may also exist in the form of solvates, i.e. in the

oot hy pphcly Mo AaRgpCRbot F rBRRERS W oRs Rk iediles, Suph




20 car boxam de (conpound 59)

2-am no- 1- (cycl opropyl net hyl ) - 744-(2-11- et hyl pyrrolidin-2-

yOret hyl | am no) - 2- oxoet hyl ) phenyl i - N- net hy1- 4- oxo- 1, 4- di hydro-1, 8-

napht hyri di ne- 3- car boxar ni de (conpound 60)

2-amno-1-eth et hyl pyrrol I di n-2-y1) met hyg

oxoet hyl ) - 2- m@?ym(gégé{#net hyl - 4- oxo- 1, 4-di hydro-1, na?)hﬁ]yr |9 r?gz -

car boxam de (conpound 61) -19-

2- am no- 1-et hyl- 743- (24(1- et hyl pyrrolidin-2-y1) et hyl ] am no) - 2-

oxoet hyl) phen;gjc]vdu;grgfsgybnﬁggnqu%émbhu@h_o- 1, 8- napht hyri di ne- 3- car boxanni d

e 30 (conpound 62) WD 201 0/0041 97PCT/ FR2009/ 051321 - 35 -
2- am no- 1- et hyl - N- net hyl - 4- oxo- 7- { 312- oxo- 2- (pyri d- 2- yl am no) et hyl j phenyl ) -

2 amino- 1. ot ny N6 RV StAhE Brce s RED e GAPRL A ARBORS ePR: ny1

1, 4-di hydro- 1, 8- napht hyri di ne- 3-car boxam de (corrpound 64). 5 It should be

noted that the abov onpounds named accordi n

nonencl atur@ by ﬁ%a?ﬁ'&y(icﬂ’ng't'ﬁ’ieaﬁé& Ug HPHR N ?AB\',"E ft&%’ﬁ Eﬁ%r#gﬁrg n
Devel opment) sof e (ad&dtégédiw mstrn hefceunbsﬂuaw, afohﬁs)tmdnbeﬁ’fg)‘hﬁééﬂ B¢
group"” Pg nmeans a group that can, firstly, protect a reactive function such

as a hydroxyl or Whgn aifienalkyl chaig éo%t?ﬁlshébl@Sta'ﬁ@an@b@WW PPEﬂEWePﬁ'ﬂB t he
| ntact reactive j %He&rb ac&gﬁn?ﬁ?@g tngfc);c “ﬁ'ngf’?é énly?é%j Ié§§¥ét”g

groups and protec Shoand ar e T Ve
G oups i n O gani magyie ilmm'ltmhed(melede reethyl, ethyJS pmpyl Heopriopwl, (hlld:)‘lmsmbuw &

oroup” meaill 5 lSLRUhatelay BelopiaR peiblavod B IP Rl e a5 P

breaking a het ergigyt | grobpsdandaleb ﬂh@&ﬁcl@élkﬁ@r@ﬁﬁ@ﬂémmww Thi's group may
thus be readily replaced wth another group dur | ng a substitution

reaction, for exaryriealkglgwupeaaygtc QH‘ML@@UEW@"W'BWQ e e, 7 RAIPeRHAMSr an
acti vat ed hydfOX{Ad@pﬁ@oﬁgg}r&ﬁ ?ta@téawu@@p%ﬁméga RCatshiL6EwRich

p-tol uenesul f ona acetate es o ving groups and
references for the mcmdadalnaMemmgarMegtlommaynbémmbmoésyn‘.inpmpghmyclobutyl

?C):nggjtéryl r?%cco%é%@w qu i O?ﬂ(}%y(ﬁéhe%ﬁ%%@hgrggﬁnd§501}98gnefgl formila
ggao?3%4237E&;—?Pa%%a%wg.a;%fdub‘;-fﬁzmﬁ VA P RIS & e
above;
- a halogen atom: a fluorine, a chlorine, a bromine or an iodine;
- a haloalkyl group: a group comprising an alkyl group as defined above, one

20 or more hydrogen atoms of which have been replaced with a halogen atom

as defined above,

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

- an aryl group: a 6-membered monocyclic aromatic group, for example a
phenyl group;

25 - a heteroaryl group: a 5- to 7-membered monocyclic aromatic group
including between 1 and 3 heteroatoms as defined previously. Examples
that may be mentioned include pyridine, pyrazine, pyrimidine, imidazole,
pyrrole, thiophene and thiazole groups;

- a heterocycle: a 5- to 7-membered cyclic alkyl group including one or more

30 heteroatoms as defined previously. Examples that may be mentioned



According to Schene 1, a 2,6-dihalonicotinic acid of formula (I1) is 5
nonosubstituted in position 2 with an amne of formula R2-NH2 (in which R2
is as defined previously in relation to the conpounds of fornmula (1)), at
roomtenperature, or at a tenperature from50C to 100C, heating

conventi onal | ) ve and in a protic sol vent ol ,
for exanple et an%??/wg@ﬁjmol or tert-butanol, or wat e?@@r@ﬂ%@%ﬂ*),
obtained fromstep 10 (i), is then activated@s the derivative of fornula
(I'V) either in the formof the acid fluoride via the action of cyanuric
fluoride at room yaidlitie, morbheling, piefithe0dndpiparire/gloups.
triethylamne or pyridine and in a solvent such as dichl oronet hane or THF,
as described by G dah et al. in Synthesis (1973), 487, or in the form of
t he i m dazolide vi ' g ' qrouch
2 DVF or THE, or ¢yio R baRpBlASSoPRIKILE (Hiaate ubfects bPURPINERfor 10
as t hose descrmeeiibromaylieainadewnf argiolfanhikempaudicetnat isedéfinediags/®)lows03 or by
| shi kawa and Sasaki in Chem Lett. (1976), 1407. WO

2010/ 004197PCT/ FR2009/ 051321 - 37 - cyanoacetam de of formula (V) according
to nethod A or B. R1 représsiis di(0a-CHamsl §rdiph, two equival ents of a base
such as sodi um hydride or potassiumtert-butoxide are used for step (iv) of
condensati on AAN%®e 5 N-substituted cyanoacetam de derivative with a

conmpound of formnul Sl SaGh | :1d gh a
5- ket 0- cyanoacet ammdée}eﬁre?éﬁt%u{cam?ﬂ/ﬁ W%h%ﬁai ng’d? a\%ﬂi%ﬁsoﬂé?ﬁ&%g{“?yed
to the pyri dogyroupana (31-Ca)aliaytagrod loptibpallyesubstituted witht eng er maredlusirine
bet ween 90 %nd 125C | ncﬁegaggﬁ sol vent such as n-butanol, DVSO or DWF. 10
Met hod B i dUsi#HPMgord, (s RYtYPYPhe condensation step (iv), but a third
equi val ent of drpoase used is added to the reaction m xture and the
conpound of fornmula (VI) fornmed cyclizes in situ, at roomtenperature, to
form the pyri dopyr iYiEaRsesesip aunagbenyl geeurera (drip)graipect | y. 15 The
N-al | Wi cyanoa j des of formula (V) are prepared according to step (iii)
by reacting ethyl cyanoacetate with an excess of amne of formula R1- NH2
(in which Rl is as Y2, Viatdowerepoessnt, independantigrofteachhathen mp@hdgroap or
formula (1) that are subjects qof the.ipvention) in sol yent such as_ THF or
20" ot hanol 15t coBR PRI chtonaln st AR 3rdrouf et & a WeReroBlatE sidh s
tenperature ofa hit@gehl Mt or a WaFKO0ABHD 4t W Ao, iRBSRY/UPaeAtdod Batthesingme 2

To obtain compounds of fornmula (L) that are subjects of the present 5

i nvention, twdMHgthawmatic and be Sdosbanemberegdith the hal o internedi ate of
formul a (VII).W ording to method 1 described in Scheme 2, the

internedi ate ( § is enployed in step (vi) in a Suzuki coupling reaction
wi th a boroni c aci R3{JrR4 represent; indepamdehtiyics @achoathel, |aXhydmgen GRomRBr aR4,
V, W Y and .Z are defi ned previou i lation to the coopounds of
formui a (179% s tE145h) akvsBimn b R an B Pom, Todstoer Wik HBerEbBB0: nat
the ring must mcﬁthévar@-df%héa%i(cs-@s)%di@al ggowrp,a (Cl1- C4) al koxy group
such as OEt or a unit -NR5R6, in which an are as defined for the
conpound of fAM®E (1). This reaction (vi) is perfornmed in the presence of
a pal | adi um conpl ex.. (J ] i t or (I11)), for instance

Pd( PPh3) 4, PdC 2(PEP1% g"%‘é&%ﬁ% , Ifé)ﬁb%’ éd?')'PdC12(dppf), in a polar, protic
or 15 aprotic @ml/erent such as DME, ethanol, DVF or di oxane, or m xtures of
t hese solvents, in e presence of a base such_as sj um car bonat e,
hueous SogBum hy L BIESRTED ATNE RN EREN BYC LS ORI GRUP. hoat | ng' bet ween
80 and 120C orgdypsher the action of mcrowaves between 130 and 170C. WO

2010/ 004197PCT/ FR2009/ 051321 - 39 -
R6 represents -(CHz),—L in which n = 0, 1, 2, 3 and L is a group

independently selected from the following groups:
o a (C1-C5)alkyl group optionally substituted with a (C1-C4)alkoxy

group,




compounds of formula (I), i.e. route 1, the conpound of forrmula (1) that is
a subject of the invention is obtained directly fromthis coupling (vi).
Wen Gis a (Cl-C4)al koxy group such as CeEt according to route 2, it is 5
compound (X) that is obtained via the Suzuki coupling in step (vi).

Compound (X) it B¢{o/6 tfied, in step (vii), in the ppePARERDBI0S321
nucl eophilic reagent such as Li OH or NaOH i n_aqueous solution, in a solvent

such as a pol ar solvent, such as THF, DWVF, MbH or EtOH, at a t enperature
rangi ng fromroomtenperature to 80C, to give compound (Xl), which is then
used in a 10 peptide @o@3-Coyclwatkyl groupin step (vii i) vvith t he chosen

am ne HNR5R6, in which R5 and RG are_ as defiped for t f fo mul a
(1), in the presence BR AYLERBPIYEO & cAY eloms apgrep el upstieduihor o

base, for exanple di Iéﬁ@bp%r@hgwg%ﬁlﬂgmstrl et hyl am ne or NaHCOB in an
aprotic solvent such as di chl oromét hane, THF or DVF, or via other nethods

known to those skild ed 5-non §-mambered heternand inclading daisleasbere tieteroatom
"Principles of Pepti d S 9 |
Laboratory, Sto give tﬁa&ye@n{%@ & Tiyog, Bliputit StorfqPiBHE” (ifeunBl R
invention. WO 201 O/ @t REEréd2 009/ 051321 - 40 - Schene 3: Method 2: 0
0 N2 (VWR2 1 M= Route ||| . CH2
(compound 1) G = NRSRB, s%ﬁat?q(mwpgyeie,l fn gghtcl'tE?e % bﬁte&ﬁycgﬁﬁ'&)&

hal ogen( compound X) =meYhpeféd Incldding G’t"le&t Brie hiterdaftim BRoSEPom a hitrogehai n
conmpounds of formula (1) that are subjects of the present 5 invention, a

second method may be atosy andaani p¥ygen ateme and s ioptienaliydisubstituteds i AYa
(VIT), thi S et hod 2 E(g; ’t g@a{'ﬂ'ngdﬁ tﬁ h‘i‘]ﬂ]ﬁ‘o n & gmha hl e rg?.dln%rg of

formula (VI IO) may be or oni € aci oroni c ester
derivative of bispi nasuﬂ)stmﬁerfterashdsan( Yol )a dluoringi atgm,oas(@pceh) xfluorbgikyl

t th b | at o) di b f e 10
b1 <( i phenyl pho'sE(hP'nSS%’o&p?aS R AR R R

acetate or potassi um gryupOAIH g(cqn. 39Rygﬁ|f§@mﬂ@t gréysh as DVMSO, DWF, DME or
di oxane, at a tenperature between 5 100C, accor di ng to the WO

2010/ 004197PC‘I3TF¢@009/ 051321 - 41 - nethodol ogy described by |Ishiyam, T.
et al. in 8= i : hatdqdnYet .
Cett. 19975 350 adbh TaRpots 2 MG aipft 4P oL L1-Bay i arbup ¥ Shaidgn =
ester conpoundatbi.ll) is used in a reaction of Suzuki type, with a
hal ogenat ed aronati ¢ conpound of fornula (IXb) in which

Among the compounds of formula (1) that are subjects of the invention, a

first subgroup of compounds is constituted by the compounds for which U
20 represents a carbonyl group.

Among the compounds of formula (l) that are subjects of the invention, a
second subgroup of compounds is constituted by the compounds for which U
represents a ~CHaz- group.

25

Among the compounds of formula () that are subjects of the invention,
a third subgroup of compounds is constituted by the compounds for which the
ring comprising Y, Z, V and W is chosen from phenyl, pyridine, thiazole and
thiophene groups.

30




5X m R3, fts, U V, W Y and Z are as defined previously in relation
with the conpounds of forrmula (1) that are subjects of the invention, it
bei ng understood that the ring nust be 5- or 6-nenbered and Gis either a
(C1-4) al koxy group such as OEt or a unit -NRSR6, in which R5 and R6 are as
defined for t formula (1). For this reacti uki
coupling condr\ﬁl ons %!aésl{:rl bed in step (vi) of Schene Ige.rl;épyﬁ e app“%li)(zaI
Wen Gis a unit NR5R6 in which R5 and R6 a22-as defined previously and U
is either a carbonyl or a nmethylene unit, the compound of fornmula (I) that

is a subject of thmmas@tﬁe Gb§urﬂi§é‘ﬂf6ﬁﬁul@'(‘[)€tﬁhi yreasfdtf?écté BEtHEOHDEAtRG, Bt ep
(x) 15 (route 1). is an group and is a carbonyl, it is

route 2 that |f§UfthS|UbﬂEt!JP ahqompou@ds;mmwtedobytthathmpmmd@ foe whighaR8hi s
Suzuki coupl i [ (X) is then used in step (xi) to give
SRpisenis S g RERR A,

the acid conpou IS itself converted in step (xii) into a
compound of formula (1) that is the subject of the invention. Steps (Xi)

d i i dent |, t d bed
o S Ok RIS  Red el i s o™
reagents 25 sufh §§bdlr59336f'étﬁﬁ poiiRRR Qénét#ﬂﬁeéggpﬂié‘éém%uﬁ@é T @hicherand

| Xb used in Schenes 71, 3 are not describ they are either

commerci al |y deRrrasgptsca bydregeniadomr epar ed according to nethods that are
described in the literature or known to those skilled in the art. WD
2010/ 004197PCT/ FR2009/ 051321 -42 - may be protected during these reactions,

with protecting gr(Arpsngﬂtec&"ap@mﬁmbﬂmmmam)ahaimsﬁbﬁhmofme%mlom a
Synt hesi s" e 2nd Edition (John W| e?{ & Sons, | nc Yor k) .
5Accor di ng o o by %\’Z’HWP Pf sonpgERds is goRsfiptac byithe kAMARKBAS | T WP
the conpounds (ghrds@his ﬁ? &glah'a)lam( X) and (XlI). These conpounds are useful
as internedi ates for syn?] i zing the conmpounds of formula (1). The

exanpl es that follow illustrate the preparation of certain conpounds 10 i n

mer el y to 111 ust r afuiEHs Enpd MR TER R0 BECrRhupiodh bf 8 iifishing:”
gi ven as exanpewenthedubgroop Tolﬂcsmplol]ntiélﬁs b@rliétmtbqlby/\thevmﬁﬂmuddmt Wﬂﬁ(ﬂﬁ Lt he
chem cal structures and @FC%QSI cal properties of f ew_conpound

accordi ng t'8 t'BRESROIHA Hsﬂegrpepueﬂu%aﬂsétﬂypéwm Witk ad@b@ﬁ)aﬁw

formul ae are uysg@p Et OAcEthyl acetate 20 CD! Car bonyl dii m dazol e
DCMDI chl or omet'hane Cdegrees Cel si us DVED net hoxyet hane DMFDI net hyl f or mam de
25 DMSCDI net hyl sul f oxi de

EDOHCI N-[ 3- (Di met hy rﬁ%ﬁ#ﬂ%{&&ﬂﬁby%&% E%h'&% h?glllétrgrgesuw&té) shhRy Inq'gntlon

FAMSOMEt hyl et hyl t

HBTUO- ( Benzot raregighthlsublgro t&b Ufbbmbléendsaimidmhwtmwm@e@ﬂﬁaﬂhwmmnat e
Hour (s) WD 2010/ 004197PCTI FR2009/ 051321 - 43 - HCl Hydrochloric acid
Li OHLi t hi uPhy&PEseeats a (C3-CS)cycloalkyl group.

Among the compounds of formula (l) that are subjects of the invention, a

ninth subgroup of compounds is constituted by the compounds for which L

represents a 5- or 6-membered heteroaryl group including at least one

25 heteroatom chosen from a nitrogen or suifur atom, optionally substituted with a

(C1-C4)alkyl group. Advantageously, the heteroaryl group is chosen from
pyridine, pyrazine, pyrimidine, imidazole, pyrrole and thiazole groups.

Among the compounds of formula (1) that are subjects of the invention, a
30 tenth subgroup of compounds is constituted by the compounds for which L



Na2CO3Sodi um car bonat e NHACLAmmoni um chl ori de 5 NaHCO3Sodi um hydr ogen
carbonat e Na2SO4Sodi um sul fat e NaCl Sodi um chl ori de NaOHSodi um hydr oxi de
NH4AOHAMMDNI um hydr oxi de 10 Na2504Sodi um sul fate min.mnutes mMmllilitres
P205Di phosphor us pent oxi de

TBTUN-[ (1H- Be ' | oxy) (di met hyl am no) et hylid

15N- et hyl nmet ma@ﬁ’@?%‘f%?r af | uoroborate THFTetra hydr ?ﬁi’lﬁ%zqgﬁ 056|n3|21

t enper at ure Xphos2-Di cycl ohexyl phosphi no-2'-2%trii sopropyl bi phenyl 20

M crowave apparatus used: Biotage, initiator Analysis conditions: LC/ UV M5
coupl i ng condireprizents’h ddieiatedBBterod@lid eift whichthe sidineterseydigss 51Q9,7-MsD
SL mass spectroneter (Agilent), Software: Chenstation version B.0l.03 from
Agi | ent LC/ Uv memgemathincliging-at ipastieneshsetefeatom ahosegdramya nitnagen ajom @sdurm

tenp.: 25C, P ; ] b QN | £Gt ] O ; ; pl
of 15 0. 5 my = Aol e el SBbaEt e sk BT P En Bl o,
1: pH 3 gradi antrodén atom} with Einecot mord\ substitPénts chad@hofrdii/la fluBrinelaBeh, a

0. 005% TFA, _FI te: 0, /mn, Gadiept: t O~ [ to 100%.B.~.and
from10 1o 55 GatCAbBiealyChinibt adedt of Branchetdretts Nalvhatdped (Corcnti
Symetry C18 ZyelodiRyl grdupx ap@ aC1(E9 uifoRBHIdE grQiR - Advdritagddush)tthe A
H20 + 0.005%T|¥%\ / %CI—IGPE:N + 0. OOS%I'I‘E\GII;_’(X,Fé FI ow r.atgr .4 n1{m'%. ucgr%gdi ent:
0 to 30 min 0 SaH hetgspeyclia grpunyisehesen FogrpyrelidingoambnpoplelinergraupPs nin. wv
detection: 220 nm Injection volume: 2 pl of a 0.5 ng/m solution Condition
3: pH 7 gradient 20 m nutes colum: X terra M5 C18 3.5 pm (2.1 x 50
mm), colum tenp.: AGghdgthesnompodndd-ad formiutal A tiiad ard)subjekds GHE@NInvetion,
CH3CN. Gradi.ent Q,to 1520 mn O to 100% B. UV detection: .210 nm Condjtion
GC O 1 )P T h SRRl epBiup of SommRUds<E coriried AR 1 ooyl X
250 pm fil m Guiibh pinst ddusi to Tenperat ure 250C, vector gas: helium flow rate
constant 1.4 m/ mn 20 Mass spectronetty (M)

Among the compounds of formuia (l) that are subjects of the invention, a

twelfth subgroup of compounds is constituted by the compounds for which the

15 chain {C{R3R4)]n-U-N(R5)(R6) is in the para position relative to the ring to
which it is attached.

Among the compounds of formula (I) that are subjects of the invention, a

thirteenth subgroup of compounds is constituted by the compounds for which

20 the chain —[C(R3R4)]»-U-N(R5)(R86) is in a meta position relative to the ring to
which it is attached.

All the groups and subgroups may be used, independently of each
other, in combination to obtain compounds according to the invention.
25
Among the combinations of groups and subgroups corresponding to
compounds that are subjects of the invention, mention may be made of a first
combination corresponding to compounds for which:
U represents a carbonyl group,
30 R3, R4 represent a hydrogen atom,



ioni zation node: El ectrospray positive node ESI+, Mass range: 90-1500 anu
Spray Chanber Gas tenp.: 350C Drying gas (N2): 10.0 I hnin Neb. pressure: 30
psi g Vcap: 4000 V 25The 1H NMR spectra were obtai ned using Broker 250, 300
or 400 MHz NWR spectroneters in DMSO d5, using the peak for DVBO d5 as
reference. Th ) jfts O are expressed in parts 19 n! n.
The signal s o&%&ﬁ@%ﬁgxpressed as follows: s = si ngI%??’Fdrﬂégoggjsgl('sg?; t
= triplet; m= unresol ved peak or broad sing4t; H = proton. 30 WD 201

0/ 0041 97PCTI FR2009/ 051321 - 45 - the nmelting points above 260C were
neasured with a Bi IR¥ fdpréserddaMafiges atom, The optical rotations were
nmeasured on a polarineter of thé type: Polarineter Perkin-Elner, energy 55
pA. 5 Exanpl el: 2- ARMeepresants p-hydrogen-qtorw) - 1- (2- f | uor oet hyl ) -
pyrrolidin-2-yl]net h)@j%ﬂgg!ggﬁ 2- oxoet hyl i phenyl } - N- net hyl - 4- oxo- 1, 4-

di hydr o-1, 8- napht h;';?i - 3= car boxam de hydrochl oride (conpound 27) 101. 1:
6- Chl or 0- 2- (et hvl aENARPIR2 d,'r_'ra-\gngbpmaké as defifed previoushA sol ution of
18.0 g (84.4 mmol ) of 2,6-dich| oronicotinic acid in 180 m (3.45 nol) of a
70% sol uti of of ethylamne in water is heated at 50C for ten hours. The
excess amne is th p e e e ; 10%
acetic acid soluti y}b'ﬁ}éﬁt ﬁ'ﬁ} %d?édﬁyl ét%}ée‘tgjpl)ll(rao aﬁbﬁ%?’g@i S?I?gt%s. Lt‘?’he
bei ge- col our eccosmpawndsaccoiding tedthefifiventionfor wbith: ri nsed with col d water and

oven-dried. 10.5 f the expe product are obtained. Yield = 62%
Mel ting point: 153-@16@@.“*%@8ngﬁgc%ﬁwls@pm n., condition 1). 201. 02:
o 10 59 (52 3mSR b e o5 15 § ($R-G)oyciaig on
di chl or onet!Rane (290U Pr alC1<MalkykereEPy added 4.2 m (52.3 nmol) of
pyridine and 8.4 mu egemléar%rgﬁ§wi c fluoride. The mxture is

enper r

stirred for 3 hours at' room t e 'and then filtered. The solid is
rinsed 25 with di chiM,aZoNptWareprésed®, mdependentlyeof idath adther, sa \iedéredtamny ae

then concent rared’ At Mo eeRRibHed sire SRR g 8rCHF MG ar o obt ai ned.
the form of an or aigerdAbauiied Hidtogell &1 KhiGuéiPdtonT BeaRCItMaIKyPgIsERY

wi thout purification i1nt I"fow™ng st ep.
2010/ 004197BCT1FR2(R®DepasEnts a hyerogen #omp- Cvano- N- met hvl acet ani de To

10.9 g (353.6 nmmol ), pf a solution of t ' ' oled to OC, are
added dropw se 20 d?{)&epé{e?mlBy'&&qge&%ﬁ?’é@{ﬁ@i&a@g%g‘!:grgﬁ "the reaction
mxture is then stiRs gfprédent®arnydesgear goni,e overni ght. The solvents 5 are
evaporated of f under reduced pressure and the product is purified b

. . Y,
recrystal lization Ré&ferRepeRise{Chlgnal dn ayhigh balapresants shamuR-teleatediEoMor m
of a bei ge-col oure [ WY = 96% Melting point = 99C. Method A (1.4
and 1.5 bel ow) . 1ghé?$llo%n§(bf'dtﬁ’:s.
1. 4: 346- Chl20r o- 2- ( et hgh aaryhc)mprisidg B catbdh atoms-addhgptionally Isubstituted with
met hvl or op- 2-enam de _To a_sol EH on ctool ed to 0-5C, of 9.80 g (100 nmol)
of the conpound 15 obPYF RETYP %eg'p? M8 in 100 m of anhydrous DVF are

added portionw se 3 98 8 6d@0mefielred hetsrdabynimdldding cataleat Ynknhetersitarm
oil. After the evolution of hydro_g_en has ceased, the mxture is stirred for
ten minutes at room t ERPRENIRMA niRgER RERUEYAAM. again to 0-5C. A sol ution
of 10.1 g (49.8 mmul) ,0 el Tel¥ bi.al t idiH9- Hr &f
DMVF i s added and thée aog%&%?%dr:e I'S gﬁ'?’r Fergwg?&r g%%%@nﬁ%ﬁi?%ﬁ?éssg(nirght,
and then 2.285 nl (49. hemipdred dicladiog iat least onerhetaerodtam clibgerDivem & nitrogen
evaporated of f under rgduced, pressure he resjdue j. e i

wat er and the productaoéntm aé'xf’?%%‘?qacftt?%ca@ it I?pélagélﬂ%%uw{ﬁﬁ%d.‘ﬂ] Eﬂ'y

di chl or omet hane/ met hapesitioh X tinglgdingndnt A8 Gitesyen tdtom) althy lonec edratnedréHrF
m xture (2/1). The conbi ned organi ¢ phases are dried overéS Ngsﬂ%l angut he
solvents are then evapebsiturntssshasedefropedudb@ripecatonea €o1-64) Hrorgalkyluct

Step. VD 2010/ 004107 BRHFERLTET LAY BrobG aREH (O3 COICTLIBIYTGr, | o1 19

30 m is equal to 1,



1.5:2-Amino-7-ch loro-1-ethvl-N nethyl-4-oxo-1,4-d ihvd ro-1, 8- nap

ht hvri d i ne- 3-carboxam de A solution of 19.0 g (49.8 mmol) of the
crude product obtained fromstep 1.4 in 600 m of n-butanol is heated for
48 hours at 110C. The solvent is 5 evaporated off under reduced pressure
and the solid riturated in nmethanol. The sqgb

filtered off gﬂ?%‘?/eng%fgeﬁ 7.9 g of the expect ed producdt: grﬁezdglg |132
the formof a pale yellow solid. Yield = 57945l ting point: 283-286C.
M-1+: 281.2 (tr = 6.99 mn., condition 1) 10Met hod B (1.6 bel ow i nstead of
1.4 and 1.5). 1.6: Zndm igca57de:fmeqrme¢|oa§|pvl N- net hyl- 4- oxo- 1, 4- di hvdr o- 1, 8-
naoht hyri di ne- 3-carboxam de To a solution, cooled to 0-5C, of 0.48 ¢ (4 9
mmol ) of the conpound 15 obtained fromstep 1. 3 in anhydrous DMF (7 ml) is
added portionw se gef ofodi i 6

oil. The mxture i gﬂég{l rre gygt g%rﬁ@a ter?;ergat ure %ﬁpﬁﬁgﬁ&}n %qéibdﬁgw i
sol ution of 1.@nmpquadszaceoing tsf thelinverdiopdanwhisght ai ned fromstep 1.2 in

anhydr ous (5 m), is. then a The reaction mxture is stirred
overni ght aP room 1&8(%?%’1‘%3?&(32‘3@%!%%? 0.2 g 20 (4.9 rmol) of 60%

tsodi um thydri ge ag 8 R esp tredsiﬂd gmmmwmen =SU) r1rf2n3 H-farfd)BtlS dwm teh)élkvis
enperature for m nut es of acetic acid Is then
added, followed by S&Hftion of 60 M of water, and the solid is filtered

of f, [ nsed with ed. 1.30 g of the expected product
are obtained. Yi ewgpé%o"t%éﬁ%%%m > 283-284C. MW 281.2 (tr = 6.99

i n.l, ?)5 congi gi gnhYJ,)Z 1V7f?8n&pre'sw{ 8melebeﬂc1|d@1t[yrrat F;ghaothm a heﬁearoatom, a
rmy)- - OX i hvy ro0 st| te rid in-2-vfi orrncam

A suspensi dH of 8 &3 Ah3H ObRatrEd YR m step 1.5 30
or 1.6 (depending my is B eﬁarhﬁ, 16370 a (81 L Aakd! ) of
WO 2010/ 004197PCT/ FR20 /0513%?& 9%8 br s( n?icol at%(dl b ‘9gn %%HBD

(0.08 nol) of pot afd we&eeltaadﬂyﬂroganraionyl squOX| de (130 m) is degassed
wi th argon for I) of 1 ,1'-bis(d iph enyl phosph
ino)ferroceneld i c?dln%tpféﬁ%'l}ﬁ Qd'i%ﬂ ?ﬁelnli IE!"C)rrpl exed wi t h di chl or onet hane
(1:1) is added and R&wphésdnid & hyardieatfteénat 80C for 30 5 minutes, under
argon, and then cool ed and dI|LII![yed With 1.1 | of water and acidified to pH
4 by addindacet i c Récrepresgntai-{CHad i xhigheLi kepresants adgren selectpd Htam
precipitate i s washedsiy ,q/]\@,??és(m m) and then with ether (60 m ). The
bl ack residue is taken up I f NaCH solution (1N) and the m xture
is filtered througlk Gaiiarg cotbprisihg & cathoat atoms and dticadilyvsubstdOtedl with
acetic acid and 10 t r\)}_é‘%)remg }_Ia e is,filtered off, washed wth water and
with ether and then oV¥nCHMeLgynaledsn alorme: o oduct are obtained in the form
of a whi tg |toowder1 ) oYla?|53|1?_Ir E&Ngemgggdd Mljgte@ Dhgt moﬁ?cﬁﬁ“% d‘t’ﬁéést oﬁlhécger?bton-lr H)5 3
mn., condition m : S,
11.12 (q, 2%, 4.67 quhossmfnor(le nitypgen Braldfl{r@tomH 7. 7 Hz) 7.9 (s, 1H);
7.75 (d, 1H 7.7 22c ( H
6.9 Hz). 1.8: 1-Tri ty?%am ro P%%r&d&de %n%ﬁﬁb tﬁ@ 5 dqﬂetg@ncd?%i %ng E’fé’g

bat h) and under an |rmemlmred)!mlm:hm afll@ast oné hetereatbyn amdsen ft@f.a/nitnogeh ar e

added to 5 g (33.2 rollnamde 20h rochl ri Sus ded. in
chloroform (50 ni), m@a?‘b a?Sﬂx@eﬁTﬁ Mo r|st §7P @r Flﬁiﬁ@ﬂggt RNeAM¥dded
portionwi se. The reaqfoosmbrm Xﬁdlliding SofRt lt!ﬁé ed:t:@gehoemmenmm abHee offol‘no?ﬁe
days. The reaction mxture is dissolved in d| chl oronmet hane (200 m ) and

washed sucé@ssively twt@@tuﬂnﬁm qheﬁeaoﬂrw. anflpanipe @atom, A )(Cluféh ﬂhl@f%ﬂlk)(' 150

m), wth saturated Q?Ig and with saturated 25 NaCl
solution (150 m). T@H ani c eélﬂﬁ%dgﬂf%d (Na2s™4), filtered and

evapor at ed under redlioeiwaqbtmﬁ,sure The residue is recrystallized from20 m

of hot ethanol, ve 11 g.0f .compound in the formof white crystals.
Yield = 93% Mel t| aﬁb &I'é‘%p’%'é%h/ 004197PCT/ FR2009/ 051321 - 49 -
1.9 1-r(2R)-1-Tritvl ovrrol i di n-2-vfinmethanam ne Under cold

conditions _(ice baMﬁ and under an inert atnosphere, 60 ml (61.6 nmol) of a
soI uti on ofY1 it hi uMention maymbe drade: PR fPWh’I—FFD’Hb'@aH@Fde‘éPVQEWSWQSéOt 0
g (30.8 nnnnol) of the conpound obtained fromstep 1.8 suspended in THF
(60 m). After addition, the reaction mxture is heated for 3 hours at 70C
and then cooled to 0OC. 2.8 m of water (formation of a precipitate), 2.8 m
of NaCOH solution (1IN) and 8.3 ml of water are then successively added
dropwi se This mxture is stirred for 30 mnutes and then 10 filtered, the
solidis rinsed wwth THE (10 mM) and the filtrate is then concentrated
under reduced pressure. 10 g of conpound are obtained in the formof a
bri ght yellow powder, which is used without further purification in the
following step. Yield = 95% Melti ng poi nt: 100C 151. 10

1 NN\ " ~ o1 . " o



308.5 g (14.6 mmnol ) of this conmpound, obtained fromthe preceding step,
WO 20101004197PCT1FR20091051321 - 50 - are taken up in an ethanol/ 35% HCl
m xture (41 nml/3.2 m) under cold conditions (ice bath). The reaction
mediumis stirred for 2 hours at roomtenperature. The reaction nediumis
concentrat ed pressure, taken up in water (

extracted vm'thwet %1;0? m x 2). The aqueous 5 phase, C%(%TECFSZOI%S@ 5z;|s3|2f1i ed
wi th 35% NaOH sol uti on added dropwi se to pH2®- The product is then
extracted with dichloronethane (100 mMi x 6). The organic phase is dried

(Na2SO™4), fil toohssbuniae sRarimdgtctheUnvisttionddtehithpr essure. 4.6 g of conpound

are obtained, in the formof a white Povvder. Yield = 92% for the three
steps. Melting poi iRt repperentypAC1-Gd)alkyl group, 65 nin., 10 condition 1)
1.11;

R2

N T T (2R) - 1- ( 2- FI uor el GRIESEUT AP odP{SH TR WIEB N 2 Qo liofingnt AP R (%R de
In a seal ed tube, @CHIT4Halky! diabp3 (6.4 mmol ) and 0.49 g of 1-iodo-2- 15

fl uoroethane (2.8 |) are added to 0.88 g (2.6 mmol) of the conpound

obt ai ned fr8m steprﬂl})ef%eﬁﬁ"&ﬁ!c\?&o'?y 9f9UP- (6 m ). The seal ed tube is heated
at_90C for 5 hour s.y, They 'Weghienfl ibishéndehily GHledsin dher, WRetefordtBor a -
evaporated of f under reduced pressure, and the residue Obtained s taken up
in water (10 nm) afiH-<groupcted with ethyl acetate (20 mMl x 2). The organic
phase is dried 20 [ diumsulfate fjltered and evaporated under
reduced pressure. %?grerpi%eﬁﬁ%awpﬁq%ﬁ&at?@’puri fied by flash chromatography
on silica gel (el u@y repiésdiion toyRmedtont, hanol , 1% NHAOH), with a gradient
of 0% to 10% nethanol. 0.82 g of conpound is obtained, in the formof a

bei ge- col odPed powdit& repwesands a hydoggenateiMg point: 96C. MW 391 (tr: 5.1
mn., condition 1) e AR G- 4h- w1 14e 1 e ik d T2R)

T2 voroet hi pvr}iéor%%%%?@?’vgqgg"ll' & Wiker’ Lidplésenitd 225Pup selected from

met hyfi am no) {Be édlosdiiy grquipsnv11- N- net hyl - 4- oxo- 1, 4-di hydro- 1, 8-

napht hvri di ne- 3- car boxam de hydrachl oride (conmpound 27 . I n.
Cenli ng tube. 2. 1 1 &% A eAIPERIG BN\ AREH 43 dRtigAy subaluted WiR o
0.19 g (0.51 mml) ofohder AP AHIBGeARtGhESd fromstep 1.11 and WO

2010/ 004197PCT/ FR2009/ 051321 - 51 - 0.159 (0.53 nmol) of the conpound

obt ai ned frlém st ep °1. ¥ i @k Brembered, heteroaiyk inplediag at least one heteroatom

1, 2- di net hoxyet hane/ eghangl ; ing wth argon for 15

m nutes, 0.03 g (O. 03é mmﬁ)frcgﬁ aﬁa‘%’?%??? éﬁ"rﬂﬂg%ﬁ@f phosphi ne) pal | adiumis
added. The reacti om nadaiunaiesi heterecych, ihO@hichothe3sdiduheterobyeler isabt boB-5
nmediumis cooled to room.tenperature ter 0, m),is then added and the
breci pi tate ormed | SBSTEY FIBiRe ot 35 P DR bt gheeh B51 2 nitaheh g
then with dichl orometiene dnd &h Sxyhenaatbry anddis egtiondllyl SubstrRitedUin angd by
flash chronat ography on silica gel (eluent: dichloronethane/ nmethanol, 1%

NHAOH), wi 2R a gr adi ePRsitign. 0dpaléding ophethenbitroggnoatemer with ognet or s more
obtained in the 10 f i . _ . HS
conpound t hus obt ai ngéﬂsg{uﬂé%\gh%%dpﬁ%érﬂusgﬁe%tegﬁé%o@ %ﬁ%l?rﬂp %gal
mol ) of a solution (AKp3-EI5)e@loalkylerdngy i s added. The reaction nediumis
stirred at roomte rature for_3 inutes. 5 m of ether are then added,
and the precipitat %ﬁ&ﬁﬁﬁ&% g'%c%ﬁ 8%@]{9 oPrﬁ‘y’bPF\Yt ration and oven-dried. 0.031
g of product is obtained in the form 15 of a white powder. Yield = 19%
Melting point: 180C. MH 509.3 (tr: 4.6 mn., condition 1) 1H NVR (400 Mz,
DVEO- d6), @°(ppm): Mentiph maY,abe smadg) -of1 @ fifth combipation)’ esresposdings to 1) :
8.61 (m 1H); diniituids abtbrdhaHd iinfertn((6r whigh: 8- 3 Hz, ) 7.96 (s+d, 2H
8.1 Hz); 7.47 (d, 2H, 8.3 Hz)® 4.83 (broad m 2H); 4.61 (m 2H); 20
3.84-3. 37 (very br Kidrepresests adC1dedRlkyBafoup3. 15 (m 1H); 2.82 (d, 3H, 4.6
Hz); 2.15-1.68 (very, broad 4H) : 1 (tgy.3H,..6.9,Hz). le 2:
o Nt no- 1 et byl N R TRpTEseh 2bippp HCH R iR 0. 1, 2, 3, 4 and B 8

nor phol i n- 3- yanet hxd;jzuﬁ)am»r%-ogppet hyl ] phenyl} - 4- oxo- 1, 4-di hydro-1, 8- 25
napht hyri di ne- 3- car boxam de hydrochl ori de (conpound 32) 2.1:

4- (1- Met hvRBt hvl ) mbt EHp6esaids 8 cothapkarauwpe To a solution of 1.1 g (6.3
mol ) of norpholine-3-carboxam de (a synthesis of which is described in

WO 2005/ 026 156, Hennequin L.F. A et al.) 30 in acetonitrile (16 m) are
successively added 1.86 g (22.2 nmol) of sodium WD 20101004197PCT/ F

R2009/ 051321 -52 -




hydr ogen carbonate powder and 0.7 m (7.0 mmol) of isopropyl iodide, and
the m xture is then heated at 150C by m crowave for 30 m nutes. The
reaction mxture is cooled to roomtenperature, diluted with

di chl oronethane (30 ml) and filtered through Celite. The filtrate is
concentrat ed pressure 5 and 1.1 g of conp ‘ i23qd i n
the form of a bel %%{@g?%)ﬁgrlred powder, which is used Wth%@ﬁﬁﬁ@?ﬁﬂm
purification in the following step. Yield: 998 M-r: 173.2 (tr: 0.72 nin.,
condition 1) 2.2: 1-1441-Methyl et hyl)nnorpholin-3-yll nmethanam ne

hydr ochl ori de 10 NQ‘E'VWré;E!%ééntaéf@ﬁpgﬂL@; 15.4 mM of a solution (1M of

l'ithium al um ni um rgqciride in THF are added dropwise to a solution of 1.1 g

(6.15 mmol ) of the Rbfpbrapesanta hstiogerwatosm.ep 2. 1, in anhydrous THF, and
the reaction m Xt urge | t C for 2 hours, and then cooled to
room tenperature. ﬁfe%ré%?ﬁg\%ﬁ@?ﬂ?gﬁ%at 'of sodi um hydroxide (1N) and 1.8
m of 15 water are Ruiscehpdregen atsed slowy, and the reaction mxture is
then stirred for 30 mnutes at _roomtenperature. The precipitate forned is

renmoved by Piltrat iRfhrepresents s&diaki-Lrinwinch kgeptesentsa lingarngrhranghed (C1-
concentrat ed under e ﬁﬁtﬁ r% f 0 I (Mi 0, Cl
in diethyl ether ardegtgﬁgﬁa?gfgeg. ély%él%sﬁtr%e@gv@t Fragczldbgidl% teﬁ*pérr lg-'ture
for 30 mi nutes and(€CBeib)2ycloaliylegroupt ed under reduced pressure. 1.0 g of
hydrochl ori de conmpaqund i s l?btlai ned in the formof a brown powder, and is
used w thout purifi LRE ™ "the fol I owi ng step. Yield: 86% M : 159.4
(tr: 0.53 min., comgdtn rsrasldef&}eaiprﬁvibuélr.

14-(4,4,5,5-tetranmet hyl-1, 3, 2-di oxaborol an- 2-yl ) phenyfl acetate 25 A
mxture of 19.5 g (32.8 mmol) of ethyl (4-iodophenyl)acetate and 9.16 ¢
(36.1 mmol) of bisp I i n i i ' t byl

sul foxide (65 m) P‘s egagts)e |r%m[bﬂ g?ggﬁﬁﬁodréeclig %oﬁﬁgggégﬁ%rg‘H?Q .élthﬁqml)
of pot assi um doamdiop fanwhich34 g (1.64 mol ) of

di chl or o( phosphi nof, ocene) pal i are then added and the reaction 30
m xture i s heated ﬁ%@gg%%&gf (hgg’#%y Wes under argon. The reaction
WO 20101004197PCT/ IRRAEHIS4EHIE Fdroup2fCH, Bl iHNehith rdid ot €02 V8.t 4 2Ad(B i a0f

et hyl acetate, and the or%nl c phase is then washed three tinmes with water
(200 n) ar@ then deil<eHal¥lIEPSOL and concentrated under reduced

pressure. 10.8 g of Féﬁ"]@ I in the formof an inpure brown
oil, but are used iUn |§sy?%raan(1'ra??1 hgk‘?&ﬂ ow ng step. 5 MW 291.2 (tr: 9.4
mn., condition 1)Y,Z,V, W rdpresémtyd -CH- group,

{447- am no- 8- et hyl-§- t hyl carbgnmoyft - 5- oxo- 5. 8- di hydrol, 8- napht hyri di n- 2-
yl | phenyl | acet at e 1‘%’%@%&%?}%@ 3PM.he conpound obt ai ned from step
1.5 or 1.6 10 (dep®¥ligpgestntdaHydfsgeieatBRf A or B was used) and 7.64 g
(26.3 mmol ) of the conpound obtained fromstep 2.3 dissolved in a 2/1

m xture of 28, 2- di Ft Baxlwirbgeratamhanol (275 nl) are added 88 m  of

sat urated agueous ol.utjqn., After. degassin ith argon for 15

it es. 137 9 (11 FRIPSEE {oul Ly vpRBRe i Re A 8 Sedretiphay
added. The react i ogubstituteicewitts oA& ob Afire thafdgehitbnispr 4 hours. The reaction
mediumis cooled to roomtenperature, water (300 m) is then added and the
precipitate formedM$ et tered off, rinsed with water (20 m x 2),
washed with ethyl aggtdis ) en dried under vacuum over P205.
5.3 g of product are or@t :alsgdgﬂin:élr:]l p[r%@g?%)lp.m of a white powder. Yield: 59%
Mel ting poi2Bt 195C. MW 409.1 (tr: 5.89 min., 20 condition 1)

2.5:{447- Am no- 8- etyhyl - 6- hyl carbarnovl)-5-qx0-5. 8-di hydro-1. 8-

maont hyr 1 di n- 2 vi | EhSRYFItcEEnaP] CorpeRbas JEnasoRomaR 265odit . hero) )
of the conpountveritivaifoeghichom 25 step 2.4 in a 1/1/1 m xture of

THF/ nnet hanol /water_ (12 m ) is added 0.134 g (3.2 nmol) of lithium
hydroxide in a si ndilerepipsandha (FAL4)alivt 96WPni xture i s heated at 70C for 3

hours, and then co 1 )6k AL By — 4.)., kSal t he
mediumis acidifi e$ﬁ%¢8ﬁ£Q&QW%%§'W t?%ﬁl%%@r?g&t%gé%ﬁéﬂ%@%%
fornmed is 380l at ed goyug of tr €G1-Gd)alkyl ghoupoptioaally20bstitOtedSwith aine36r provduct
is obtained in the formof a white powder. Yield = 96% Mlting point W)
2010/ 004197PCTI FR2009/ 051321 - 54 - 260C. MW 381.1 (tr: 6.74 mn.,
condition 1) 2.6:2-Am no-1-ethyl-Nnmethyl-7-{442-({14-(1-rnethyl ethyl) norph
ol i n-3- vl | met hyl }am no) - 2- oxoet hyl | pheny(I - 4-oxo-1, 4-d i hyd
ro-118-naphthyrid ine-3- 5 carboxam de hydrochl ori de (conpound 32)

Under an inert atnosphere, 0.18 g of N, N-carbonyldiirnidazole is added to a
suspension of 0.4 g (1.1 nmol) of the conpound obtained fromstep 2.5 in
DMF (5 m). The reaction mxture is stirred at roomtenperature for 1 hour
30 mnutes, 0.225 g (1.2 nmmol) of the conmpound obtained fromstep 2.2

T o ~ AN




15 0.3 g of product is obtained, in the formof a white powder. Yield: 57%
MAN 521.3 To a suspension of 0.28 g (0.54 nmmol) of this conpound in
met hanol (2 m) is added 0.05 m of concentrated (35% FICH solution. The
m xture is stirred for 1 hour and diethyl ether (10 m) is then added, and
t he solidfor%' j ated by filtration and then b REHRI084A94UM
0.26 g of hydroc ?@r(lﬁgyﬁ}oduct is obtained in the formq(s)?ﬂz:i#n 0

or ange- col oured powder. Yield 87% Melting p&nt 192C. MW 521.3 (tr: 9.1
mn., condition 2) 1H NMR (400 MHz, DMSO-c16), O (Ppm: 11.75 (s, 1H);
11.13 (q, 1H, 4.6 HMgpiind@tdhs (s, 1H); 8.52 (d, 2H, 8.1 Hz); 8.16 (d, 214,
8.3 Hz); 8.01 (s, 1H); 7.95 (d, 25 1H, 8.1 Hz); 7.46 (d, 2H, 8.3 Hz); 4.61
(q, 2H, 6.8 Hz); 3.\beepraserdsp;casdewlraup, (broad m 9H); 2.8 (s, 3H); 1.24
(m 9H). Example 3: IWIQa L ls = 5 - = ( 2= r gy 2-
yl ami no) et hyl ] pyr i J?%W?eéreg%ﬁgm%’pﬁggﬁ%ﬁ %‘)i'(/‘?’u éﬁ’%«%—%ﬁ%ﬁ %‘Q‘gﬁéde 0
hydr ochl ori de (conmgrouy al€grboiVatéift bptioodhosuRESTiiiE? 008/ DHHBPIRZ, difo-atdn,:

2- (6- Chl i d-3- < i d-2-vl t am Und ' t .
L e
suspensi on of tfig@afskh HWhith HeyZareTatEtheHORYCEHE)BRASAIRYIFbED, N anhydr ous

THE (90 ml) at roomtenperature. The reaction mxture 1s stirred at this
tenperature for 2 HRfurepresetgadiydesmen atomol ) of 2- anni nopyridine are then

re added to the rSEBREHI Lo RN reBHre kst baliey HeRdfotudie”
organi ¢ phase dgrbup optiopaihe&ubstitutzahindamy tpositivhy irdleding brethe pitrogenhatom,de

solution and then with aqueous sodi um hydroxi de solution (1N), dri over
Na2so4, fil'Pervdith ane Q5 EOE SRSt rCTas@l . S"braegwiﬁ?‘ iR ésﬁ‘gg-&‘%s

purified by flfigho YBl h&p | ' -
di chl or onet harfe/ etaﬂ‘)%l acel?% e, rcg,rn}%%!’]/g): Q%P%%&bg? ﬁ!ﬁ‘ed;%g?'a? é():S %?)gycgo?)l%ﬁ y
conpound are iodp apd a (€1-6d)dllgdsultshamidégraupowder. Yield 65% Melting 15

poi nt: 130C. MH+: . r:.n.A5. mn. . ition 1).

3. 2: 2- Am no- 1- et hvﬁrﬁ@%hﬂ a%%%éﬁp%r%ﬁﬂ%l& 2- (pvrid-2-vlam no) -
ethvlipvrid-2-v1}-1, 4-di hydro-1, 8-napht hyri di ne- 3-car boxam dehydr ochl ori de
(conpound 19) 20Using the sanme procedure as that described in Example 1,
step 1.12, "Starti nd\%eﬂ%tb.@“’a"@&?% GARERSPOBES 1A CUBRPYUR %ﬁ?aﬂﬁg&fm@m
step 3.1, 0.4kngkdtibn¥oriRich: of the conpound obtained fromstep 1.7, 74 ny
(0.06 mol ) of tetrakis(triphenyl phosphine)palladium 14.5 m of saturated
sodi um hydr ogen caVbrepresends at(CirCa)aikyl gioupur e of

1, 2-di h h hanol .(2/1) (1 5, .26 | ytd 1
of HCII rr:stn gﬁg , a(r)l. ?@Qgﬁ‘"t{mw)&é'ﬁh 'Z?Ha))e" r‘B%ﬁl’FR ir‘i _ogjt %110 %’e% ?%"?L%?ﬁnaﬁ mM
of a yell ow powder .(CW34)atkyBgduptaptionally SiiistitutedRihta cmnm)azwb?G oup %

Mel ting point: 268-288C (deconposition) 1H NVR (400 MHZ, DVBO , 0 (ppm:
11.77 (s, 2@ ; 11.3) represgnts axcaraonyigroun,)): 8. 74 (d, 1H, 2 Hz); 8.62 (d,

1H, 8.1 Hz); 8.49 Gd,21U W- it 8 ; : );
8.05 (s+dd, 2H, 2, ‘@.5‘ E&)‘ﬁ %p@enlwf"%@?%ﬁ?—ﬁ'ﬁtw of égfﬁd‘?%ﬁ?ffa rﬁ%’mgwjm'%
20101004197PCT1FR2 @atbdibatdpior 86CH7 giyup,8. 4 Hz); 7.2 (dd, 1H, 5.2, 7.2 Hz);
2233 (2 HCI),Eié?r;fl :azmdrogér?gto(nsl,’ 2H); 2.82 (s, 3H); 1.33 (t, 3H 6.8

2- Am no- 1- et hyl - N- need R4 refréseht & HyRitegdiX Btofy (PYrid-2- 5 ylam n

o)ethyl ] pyrid-3-y1}-1,4-di hydro-TI , 8 naphthyri di ne- 3- car boxani de (conpound
21) 4.1: 2-265- Br ondtfyrepiesents p-hydregendatemy| acet ani de  Under an inert

at nosphere, 0.09 g . -am. nonvri di n Q. 10 2.4 | ) of
di i sopropyl et hyl an‘ié@ rgﬁr %Qs@i?iﬂ“? r'ﬂrg'wc%ﬂ‘ f%ﬂ?sgﬁés ?ugggeig?'%@g%added
to 0.26 g (0.95 mmipticAhily Subistiuted Hithyd (Ch-C4yefdyl,c acid (a synthesis of
which is described in Tetrahedron, 1997, 53(24) 8257-8268 Gurnos J. et al.)
di ssol ved i n anhydrodseayalitet( 4 ni). The reaction mixture is stirred for 3
hours at roomtenp t e i m xture is concentrated 15 under
reduced pressure, tng”wes%sd%ééﬁ S ta&?gﬁgla'p in ethyl acetate (20 m) and the
organi c ph&®e thus obtained is then washed with saturated amoni um chl ori de
solution (15 m) and with saturated sodi um hydrogen carbonate solution (15
m), and then dried over Na2SO4, filtered and concentrated under reduced
pressure. The residue is purified by flash chronmatography on silica gel 20
(eluent: dichloronmethane/ethyl acetate, 1% NHAOH), with a gradient of 0%to
20% et hyl acetate, 1% NHAOH. 0. 125 g of conpound is obtained in the form of
a white powder. Yield: 45% Melting point: 131C. MH: 292-294 (tr: 6.1
mn., condition 1)

254. 2: 2- Ami no- 1- et hyl - N- met hv1- 4- oxo- 7-{6- 12- ox0- 2- (rw i d- 2- vi am no) -



et hvil pvrid-3-v1}-1.4-di hvdro-1 8-naphthvri di ne-3-carboxam de (conpound 21)
Usi ng the sane procedure as that described in Exanple 1, step 1.12,
starting with 0.42 g (1.4 mnol) of the conmpound obtained fromstep 4.1,
0.46 g (1.6 nmmol) of the conpound obtained fromstep 1.7, 83 ng (0.07 mmuol)

of 30 tetraki sphi ne) pal | adi um and 15 m of um

hydr ogen %’g}?%@%&iﬁcﬁ/ FR20091051321 - 57 - car bonaﬁ% }s#(ﬁu |gon§f|yr¥1a

m xt ure of 1 2- di met hoxyet hane/ et hanol (2/1)2924 m), 0.03 g of product is

obtained in the formof a white powder. Yield: 5% Melting point: 266C. M
458.1 (tr: 6.5 ninA miathdidohtbindtionl ldoN¥BpoA@D twon?aﬁﬁbggéecd?dhgpm thél 76
(s, IH; 1110(q,1H46Hz)51078(s 1H) : 57
(d, 1H, 8.1 HAjverdiosforwhichir 2.3-8.2 Hz): 8.34 (d, 1H 5 Hz); 8. 07 (d

IH, 8.2 Hz); 8.04 IH, 7.4, 8.2 Hz); 7.59 (d,
IH, 8.1 Hz): 7.12 ?gr%p{%é’géaicma?kﬁéﬁ‘%(m 2H): 4.05 (s, 2H): 2.82 (d,
311, 4.6 Hz); 1.3 R2 r@‘réserﬁs& gtoup -(CHp)—B in whichn’=0,1,2,3,4and Bis a
10Exanpl e5: 2- Am no- éi&% @M cI opr opy!l nor phol i n- 3-

yl) et hyl i affi nol - 24 R %"I?H y1] - 1- et hyl - N- net hyl - 4- oxo- 1, 4- di hydrol, 8-n

apht hyri di ne- 3-car meg@,tggdmh fRupde (conpound 33) 5. 1:
4- Cycl onr opyl nmor ohol i ne- 3- car boxambdepd15To 1.2 g (7.2 nmmol ) of

nor phol i ne- 3- car boXa#é, ¥ Wiyepresenta +Gld- graupynt hesi s of which is descri bed
in WO 2005/ 026 156 di ssolved in nethanol (36 m)

[ ui n.L.F.
are successively a é e&}!aﬁﬁme&gp ' sieves,4.3 g (72 mol ) of

acetic acid, 7. réﬁBHté a®lydroehratom,
et hoxycycl oBropyI )ﬂ%] trimethylsilane and 4 g (31.7 mmol) of sodium 20
cyanobor ohy8ri de repeefant® r{Cia)Lrie wmcmbae@resantsmhﬁtemarsl greups 30

m nutes, and then ¢o d&ﬂ‘ ® joom tenperature and filtered. The filtrate is
concentrated under re ed pressure and the residue is then taken up in

di chl or onet hane (2@adm is esrdefinediprevibbslge ti mes wit h agueous NaOH sol ution
(IN) (100 m). The organic phase is dried over Na2SO4, filtered and 25 then
concentrated under reduced pressure. 0.58 g of product is obtained, in the
formof a white powgesn fﬂeeb&'ngaﬁhddvﬁf fdrﬁ‘ﬂlepg) Hat k6 Gub s éf7thezln(léﬁtion1 03
mn., condition 1). 2010/ 004197PCT/ FR2009/ 051321 - - triborohydride
conpl exed WPt ﬁn?@tqnamgmbefma%espwaimftae@imMcqmpw@% to a solution of
0.58 g (3.4 mmol) ef i Tk @4 ousTHF
cooled to OC. The ?e%ﬁg!tﬁ?’oﬁgwtwu&g IS%@%&&&%?%?@%E&&IE&OWS 5 m of
HCl sol uti on (Ehepybried-dihydeb-1 8- mammxmrhme-amarba:tamldec(owmdum@w room

tenperature. After A r } &S sel rated
outrrpby settling anaf'éwr?%ggeé{]ﬁ'kfﬁ 3[93{ F‘z"l'%u E&H ‘F\t@M |ed by
addi tion of sQdbpxoethyiphen -Aelthiiligoxd-1 M)-dih -BOLRPH is then
extracted 4 tines vmWh et KM ace%te (déom%ﬂl)ggiﬁd g ti ngwswi\?\nﬂﬁ:s

di chl or onn@?h&ﬁéb‘{"?m'%fmwft‘b%l ned organic phases are dried over 10
Na2SO4, filtered aa%r@ﬁeeﬁaiﬁyﬁmgw.arofo Y£.£510R0 D5MYHiE-3-HRMiIHIBINGHE | o

taken up in nethanol l'utio |ne r are
added. The solphenyilidsdibydra-¢8-naphtBgidinerdtaasboxandids (lernpbuml Ber are then

dded. Th lid f f

over P205. 0 51 g SrgaelvMBR - (- et s 2 e e
Y ld 78% héhyl}-2,4L8ihlytiro-1 B-raphithyridiee 8t arb®ami

Ing 744- ( 2- #\/:/\?4 cglé rlgg ¥ hoFIm Wlﬂ éﬁﬁma h t?'Imam)j:3 (bord Buﬂm)

oxoet hyl ) pRSny11- 12RO 4?@%ﬁﬁtchiprese%enyl)amiaﬂ-%w%thil}ghenavﬂ)niﬁmlaﬂ ne- 3-
ﬁiigf.xﬁéndd.enh“%ﬁ%‘%gkbqe““mw”g"ﬁ? oS b GEABTCRTBREAIEE OF | he
conmpound obt ai ned QramrhgtTefﬂ—QE 53’Mﬂpmbdnylbarambiﬁafamsthmmheﬁy[w)qthfl- 15 g

for 2 nours advfAEH-420E T ARAwieE) B i vapleieRtine RRRPSIREES ) © 1
nmrol ) of sodi um cagkmiabet eﬂ\yaﬂdaétﬁyﬁ&t&ﬁ(ow-@{mok ?pyﬂ@# Yiréthiyhemerpound

obt ai ned from ol ved in DVF ( : the mxture is stirred
at RT for 30h Gin@Ph?HiJ é.ﬂaéﬁmﬁ%ﬁﬁ m@mww'm%m@mdeéc%aw@?bpw se to
the im dazolide internediate forned previously. The m xture is then heated
at 80C for 2 hours. The DMF is evaporated off under reduced pressure, and
the residue is purified by flash 30 chromatography on silica gel (eluent:

di chl or onet hane/ net hanol ) with a




WO 2010/ 004197PCT1FR20091051321 - 59 - gradient of 0%to 5% nmethanol. 0.13
g of product is obtained in the formof a white powder. Yield: 28% To
0.13 g (0.25 mmol) of this conmpound dissolved in 2 m of nmethanol is added
0.02 g (0.3 mmol ) of concentrated 35.6% HCl solution. The m xture is 5

ti d at RT dth lid f d |

andr I:I(rai eg overwgz%%l.&)@&i?gnof cgmsagulnd i gr (r)rEt a: rs]ego i ﬁcﬁﬁg"%&r@é‘#é%l te
powder. Yield 92% Melting point: 250C. M-<130-519.2 (tr: 5.5 mn.
condition 1). 1H NMR (400 MHz, DMVBO-d6) 11.74 (s, 1H); 11.13 (q, 1H, 4.6
ﬁg é003?s(5 1H) ;2-8mnd- {-@thyl—'ﬂ n’%tﬂylﬂzaxo B- ;3—3210'3(0 ﬁ@rncﬁZ%@néﬂwl)Qﬁmcﬂ 1
2H); 4.03-3. 7@F%¥Bpwﬂyl) 1346myd53-24ﬁ nmhthwdm%:’e@arpmarmlq)e (cemsguod 8)311)

1.32 (t, 314, 6.9
Exarrpl(e6 2- Ami no- laz%'ﬂyr\%'%g}{% '?' (z{?[ﬁébqei“ >t,lry_l)5l_mIri%]-Z-oxoethyi}pheny[) -N- |
f1 uor opyr r oI i dnethgl—%oo(cmtJh-ydlir}wlm—rlcﬂ—nﬁplﬂthhaﬂ-WbuM&d&(mﬁmhné@@x01 4-di

(AR 1B hy B a1 uarSmnSet AR ro dr"C?{z‘n’é*geiwﬁpBEleﬁ-ﬁLﬁtEy%@ Tty

descri bed in W@fﬁlﬁe;-amyaﬁoep82na3phu$}raﬁé-ag:a\%cs>&n%8%canmg fop! ) of

4(R)-fluoro-2(S) pyrrol i necar boxam'de (a synthesis IS descrl bed in

Bi oorg. Med. Chem 2i@minsi-ettipbdumetiodZ-(46@d(1- majhylgllwhammolé&@metb\yl}-o 90 g
5.7 | d
o (171 ), ORI 4R WeiRtol BihabniiicihelSZBtq@idE Edioddhd iy, o1

powder . i eI d: 100%arhbiot-?—n{m@-[btnyntapeh@?ﬂmriﬂb@-d:@ht@l]bhenyl}}1%hyhm-methyl-
condi tion

SR Eohy 10, Lottt v LB naphyhviing RerthrRenide @mesinst 12 30Usi ng
the same procedur e 2agminoa- e&@w:mléﬂq;|J4tb>éon[2‘-o§o-2chgth'ﬁa-%,ylaMHoRethyg

2010/ 004197PCT/ FR2009/ 051321 - 60 - “starting i t he
conpound obt aiRheayiilefriidp-.8tnaphthyidine-BicarBoxaraidy (@@maogmi d8Yon (1Min

(30 m). and then 3anef-EBRTAR2RYIR) oAU 2 imiehyigRIBE 25, T
product is obtcm)athyllphemyh}eN#methwb#-oatoyle#-lddvydm-H B-Hammgruﬁne@cbmmrmate
further pgr%f 19] tlondl‘?4 he follow ng step. Yield: 52% MN 147.3 (tr: 0.36
mn., condi

6. 3: 2- Ani no- 1- et hviz a?rﬂ(ﬂml‘l?-e(rfyi (8- ﬂﬂ[tﬁs)et BtHytpfyrrfdluumr;.El?Eméw}dm:no)-z-

nmet hvfi am no) - 2- oxoet hvl | phenvl) hvl - 4- 0xo- 1 dro-1, 8-

napht hvri di ne-2¥ogtyiiBhenyl }d@ rﬂ?@ﬂb‘t‘:‘l@l"@ﬂi draliygerr] dirhaphtbyridine-3-carbawarpiden

i nert at rmsph%@m Bgn@m}jspeny on of 0.85 g (2.2 mmwl) of the conpound
obtai ned from steB .5, 1n dichloronethane (9 mM), is added 0.45 g (4.4
mvol ) of triethyl aﬁrﬂmm%ethyl—k&-me&yl—d»m?-@-{z-oxﬁe -(pydmidindhylasninb)o. 61 ¢

added 15 0P8 A SR 14 AR Seiaind atarip SRR [FaRBei Tl oo and
then diluted with acarmnoof-emyml-memwuw?- mbwszpyhdaoymhnmf)eﬁ@qur ated

NaHCO3 sol uti on, ol ed. bef orehand, dried over Na2S iltered and

C(ﬁncfen]t Irat ed. PHrayl gér‘bdﬂ"lygfﬂ"' &en@ﬂhtayrmﬁsca@@@w?ﬂmpauw fiftation in
6.2
i Ssolved | n 20 Sﬁﬁﬁﬁ'{,@f%ﬁ' NI (- B AERONEIE & styiRpinopan ot P

tri et hyl am ne oxpethyjpaenyly4-oad: t.4-cgihyero-d, &Bag'stmrldlnmﬁad:a)rbommlﬁed fluoride
obt ai ned f&g g@fiﬁeng step. The m xture is stirred at RT overnight,
the DVF is h B% d of f under vacuum the residue is taken up in

ﬂl:a ﬁ %r orrFt thane (32 -arhinoahdthyhi- méﬂ@;ﬂﬂﬁx@ Ezéﬁxa\%sdwﬂdw-*lémfrﬂi)dur aéed

sol utio ri ilter and concentrated under
reduced pr ess &t l]wﬂigrﬁk?du@wﬁyirophﬁmqua%@rﬁ SRR LRAMRAHNDLHE)Si | i ca
gel (eluent: dichl orgambbaag) irﬁtr'ﬂa -7 hn@tngr@g;g @Fud%mbﬂuﬁ%{@ thyll-

met hanol . 0.075 g of conp oun IS O alne int
Yi el d: 9% al phenyl}-4- mehédhh!!dmfb&—na%thygﬂme-3-namamlde\/(mnmr(dt20) 5.2

mn., condition 1) gbt.ai ned from
t he pr ecedlbélg VO 3&ﬁﬁ%go4_%8@’#@1‘%&@8‘8%@%@%@'%@3@H@'@Eﬂg@w ved in
met hanol (2.5 m) is added 0.13 m (0.13 mol) of a solution (1M of HCLl in
ether. The mxture is stirred at RT for 1 hour and then concentrated under
reduced pressure. The solid is triturated in dichloronethane (2 m),
filtered off and dried under vacuum over P205. 0.05 g 5 of conpound is
obtained in the formof a pale yell ow powder. Yield: 59% Melting point
170C. M+: 509.3 (tr: 5.2 mn., condition 1). 1H NWVR (400
MHz, DMSO- 4), O (ppm: 11.73(s, 1H); 11.12 (m 1H); 10.56 (s, 1H); 8.59
(t, 1H, 5.6 Hz); 8.54 (d, 1H, 8.1 Hz); 8.16 (d, 21-1, 8.3 Hz); 7.99 (s,

1H); 7.96 (d, 1H, 8.1 Hz); 7.48 (d, 2H, 8.3 Hz); 5.41 (dt, 1H, 4.9, 53.2



10 Hz); 4.61 (m 2H); 3.9 (m 1H); 3.82-3.44 (m 6H); 3.38 (m 1H); 3.12
(m 1H); 2.82 (m 3H); 2.36 (m 1H); 2.02 (m 1H); 1.33 (t, 3H, 6.8 Hz);
1.24 (t, 3H 7.9 Hz)

Exanpl e7: 2- Ami no- 1- et hyl - 74442- (([ (2S) - 1- et hyl -4, 4-di f | uor o-

pyrrolidin-2- U’rgé 3-10) - 2- oxoet hyl ] pheny1) - N-net h W ro-1
, 8- napht hyri diwr‘{e- -‘i(’:mé?%ﬂ;gaﬂi de hydrochl oride (conpound ?’?-ﬂ 1@”
1-Ethyl-4, 4-di fluoro-L-prolinam de Using th&!sane procedure as that

described in Exanple 2, step 2.1, 20 starting with 0.2 g (1.1 mmnol) of
4, 4-di fl uoro- %(tﬁycpnaranylwepamgamamd@éim ld\ﬁé‘-ssdﬁbdﬁan%b%bmFomgﬂ) bed
23) 2004 6053-6061 Fu

in Bioorg. Med em kushima H et a 8¢

(1.2 mml) of et hyl2-amHod eﬂ?%ﬂl'7d4fi§'{54(% yimevphalino3-yBexethadiamin drous DMVF
§(|3el5d 235%0 %/S’I@Fﬂ{gl)g lﬁ&lfﬂlﬂgggﬁrpﬁxﬁ 1‘#’3’038 é%gﬁ@gr@n% &%ggcong{eil on

1). 7.2:1- 112$§:ompEum'22)1 4-dif uoropyrrol | d| n- 2-yl | met hanam nehydr o-

chl ori de: Usi n h ro ri be n Exanpl e
o otep 5. 25 30 st ARG eHNFEIoR2 R B P N SRy IBBYS0 2 1 o
step 7.1, 8. Zme(rﬁl )ByridAG- AN G ORI OREH E—dﬁ%@@&h@ﬁ hyédine-3am0l ) of a
solution (1IMin THF) aof boron trihydride conpl exed with ?etrahydrofuran in
anhydr ous THEC@I@O’iWT)'de&‘FRJ“EOlﬂﬂd %) a solution (1M of HCl in ether, 0.2 g
of Product 1, oDt A0l i Il 25 F Sy pAEaR o RPRaHE A

7. 3: 2- Ami no- 1amtnh9)-2-21k¢ett®l]phémm}sw rmethyh%oxo-m-aﬂmydmﬂcﬁmaplhmyndmé&11-

met hvfi annl1 oxoet hﬁql{g @r}\ﬁ%@rl:l- nmet hyl - 4- oxo- 1, 4- di hvdro- 1. 8-

napht hvri d| | ori de (compound 241 Under an i nert

at mospher e, 0 37 n12 a(rﬁm%-mﬂi! -744- (Ql{ga@thﬁﬁwﬁid]w:ﬁwmm%am}thﬁibt?l
solution in iﬁ'@ 0 %'ﬁﬁ(l ?1 t he conpound obt ai ned from
step 7.2 int O’fﬂeégﬂ nyH-Nor -4eaxort dndinydrer 1. Binapbpiveiginesdhy| anmi ne are
successi vel y nnnol ) of conpound obtained from step
2.5, suspendegzgﬁﬁg‘a 9%’%%2&06& m). 0.31 g (0.9 mmol ) of TBTU is added
to this reaction m2anming-1-ethwl-éd4+2-({(2S,4B)-Heathyl- %ﬂudﬂopyrrelahm-ﬂeyl]methyliﬂe is

The. resi duddt enHPEERRady BRI eSS S uNRE T A BN nEaR, |
di chl or onet hara:eﬂ&:t)dayrhdacaimﬁwndl%)l\ll-ma-i) with a gradi ent of 0% to 100%

ethyl acetate, 1% NHAOH. ound is obtained in the formof a
pi nk powder . 20To0 &-aatnog F&Ygf%ﬂﬁ%ﬂﬁ(iﬁi -1 K\%ﬂH%WBMHYBBWHPﬁeH]mwBWT he

precedi ng st epmidb ﬁ%lxt'iéﬂ henyB-NGhegi-8a08.1, 41dfh 17
mnol ) of an HCl s% luti ony F:?M |yr?-et he(’ﬁ? Thg 1n? o g&ﬁ;h Q?th (delgfg 3RT for 1
hour, 5 m of Céfb%@"a‘ﬁ%(@mﬂma and the solid formed is collected by

filtrat dd 0 ct t d
i the fordBor o perriB B PyRgHy TR ind Rl b i, .
55772 Ets r 13) Qﬂmahyl},anuno)dﬁ-taxoethic)]phéﬁj{}iwgg()?gﬂdmdro-?ﬂ?gh@ﬁyridﬁbﬂgﬂgpg (g
1H, 8. §3%Ltt§”‘€8“'é @0@@%3‘;&7 98 (s, 1H): 7.96 (d, 1H 8.1 Hz): 7.47
Equ, iﬂ 222 gHZH)Z) 435%@&16;1 8@4 7‘{5—‘{? é{[sz)lﬁﬁ) ﬁQorBeﬁ@)%yﬁoﬁﬂqﬁwl]ﬂéwﬁ 82
3H): 2.75 (m amm)—?roxgemhrﬂpxarld;Z-ym-anthyl-%pwoﬂ Bdikyyiro-1,8naghthyrigine-3v0

22 A mo- 1- 8y PIEPEATIAR (ABOIRCAO. 010 T) 5y ) et iyt 1 ani no} - 2- oxoet hyl ) p

henyl ] - N- met hyl - 4- @xamihp4t-dihyl-NrmethyB4rmekT-MH23-dxo-({(ZRE MR de

hydr ochl ori d 2 A i de:

e The. St RISkl Tbianuno e R 4 IBIGP b5, st ar i n
with 0.2 g (1nipAttidingts- eg,rbglgtghf,d’@ configdup )l de (the synthesis of 10
which is descrlgedln 5/ 026 1{56 Henne uin L.F.A et al.), 0.18 g

(1.2 mol) of ethyP- armapuVe{ﬂa[i’d({mawg{2(23drﬁunmeﬂml)wrromm]mathal}wmcous

DMF (3.5 i powder .
Vel d osoe? varebRyRBhe P byl bR ako - tigalcth B foofuiffip € a0 1"
158. 2: 1-(4- EtthnDrpholln 3-v1) net hanam ne Under an inert

at nosphere, 0.76 m (0.76 mmol) of a solution (1M in THF of [ithium

al um nium hydride is added to 0.06 g (0.38 nmol) of the conpound obt ai ned
fromstep 8.1, dissolved in anhydrous THF, and the reaction mxture is then
heated at 70C for 5 hours. 28 ul of water, 28 pl of 20 sodi um hydroxi de
(IN) and 84 pl of water are successively added to the m xture, cooled to
RT, to forma cake. The mixture is stirred vigorously for 30 m nutes and
the precipitate is then renoved by filtration. The filtrate is concentrated
under reduced pressure to give 0.06 g of product in the formof a



25 Yield: 100% 1H NWR (300 MHz, DVBO-c16), U (PPm: 3.82 (m 2H); 3.61 (m
2H); 2.92 (m 2H); 2.77 (m 2H); 2.4 (m 3H); 1.53 (s, 2H); 1.1 (t, 3H 7.5
Hz). WD 2010/ 004197PCT/ FR2009/ 051321 - 64 - 8.3:2-Amin

0- 1-et hyl- 744- (2-{114- et hyl nor ohol i n-3-yl ) met hyl | am i no) - 2-

oxoet hyl ) phen 0x0- 1. 4-di hydro- 1. 8- napht hyr

r boxam de hyw&%mgéigﬁl ng the sane procedure as thgtéﬂ escn%&swﬂ
Exanple 7, step 7.3, 5 starting with 0.14 g-88-37 mml) of the conpound
obt ai ned from step 2.5, 0.05 g (0.37 nmol) of the conpound obtained from
step 8.2, 0.13cagbéLardidenebmpelindBTY and 0. 12 (0 92 mml) of

dii sopropyl et hyl am he in anhﬁ/drou a sol ution

(1M of HO in et héramingt-eihyN- BTQSB!'JI"E"{ 8- (fl‘ﬂrﬁ'l we&twls;thylﬂrn@rnfmhm?’oyl]-a white

Conditi on 1) TEH MR TG ex@&hme%agg B gravalpit bt ™D: 1, (g

1H, 4.6 Hz);: 1qarnga101deacqmpuud4;32)8 52 (d, 2H, 8.1 Hz); 8.15 (d 2H 8.1

Hz); 7.98 d d 4.61
(rr% 2H) : 5 2 (m Sﬁa%'w"é’ gi‘??%]({ﬁiﬁwb@r%'%‘?ph?z@% (’%%‘h%'ﬁm'ﬂ'ﬁ; 2 g (m
3H); 2.81 (d, cﬁtd;etlﬂtyi)@hbln)rll-ﬂetﬁﬁ N%éthyl—éﬁb&QA 4-d|hyd5£@fmhﬁalﬂhyndme-3-
1- Et hyl - 715(2}@%{) e ygg%rrolldln )rrethyl]amno}
oxoet hypt hl op é"%’ﬂ PRERG YD 4- oxo 1, 4-cl i hydr o- 1 8- napht hyri d

3 b d d
12 g (29,8 mpl) cr e ASEER 2.2 s ah ey Rl imeR i foE
m"rDI) of FANB@-omeihMﬂpwur%yl}é-etbubrddnamymwfﬂr4-3nhmwmdtaenapmhgnq|m@$
mol ) of 5- ghl )?arhlﬁhqg@ﬁgg@q%ggral dehyde are then added and the 25

m xture is hea e agal night. At roomtenperature, 850 m of
wat er are added an@-améncatretikN-pieling-4-oxd-Nga-[xixb - L8 thiakdl-Byaningcet at e

3 430 m hed th t ted
K sol ut | on, SVIREERA D4 ATYGESr b uisiaers CUROEICR EamaRYER SPbdyced
pressure. 6.7 0 of amfd-ctivkNaRiethylerdal -@Qﬂ%&ﬂf .nﬁdv%'o@-wn ofl, which

is 30 used WIthOUt purification int

2010/ 004197Pcwlmmdhmmhmoxoeﬁwl)phWI}r4-ozagl ﬁfdlhydroﬁ Srnaphtbyddineeh 1)

33 m (1324 of HCl in dioxane are added to 6.7 g of
t he comounm%%%aggldégébn& lr}nc%#%?cedl ng step, dissolved in ethanol (44

m ), and the mixt u@ammmb@tmmmeﬂ%#—ﬁm -2-(qRHoxo 1B (Bipyitics ylethydamind]ur e,
5 cooled to RT di | etate (40 and washed with
sat ur at ed aque‘%ﬂ‘é‘f F’f‘?)ﬁ é(jgwafﬁmfa%&-?aﬁgﬂxaﬁdﬁ (RREPOLDBE /N ). The
organi c phase is tlzeamﬁfd-wét IR mRAR B (oL (3 Bl ARG ERIAhBHiZUnder

reduced pressure. The re5|due is purified by flash chromat ogrgci)hy on a

col um of sil |Q?‘é’egﬁﬂﬂpt‘@ﬂﬂbﬂtoxoh‘bﬁmqﬁeﬂmwbﬂthﬂlaﬁe'é-C&ﬂbpm eradi ent of

0% to 50% ane. 1.93 g of product are obtained, in the form
of a bI‘OWI’l:th ﬁb%kgmﬁég% MAN/ 205.1 (tr: 5.33 mmcondition 1) 0.97

9 ( 2‘;’ 1 mmol) of I|2t-mnlnm-hpﬂwbﬂhmethyb#edngomaéqzmao?ﬂmblyhdaﬂylBﬂﬂl)éﬁmirﬁ)]mmI)
of the conpoun m,t re (A | SSOl ve I N vent

i xture (11 17 PrfirRRPi ARk £ASRY e s G pxaraidedComapuid 38) 15 voc
for 2 hours, cool eg- érﬂmBTmn@l-wm@t JI&%@T-@H{Q—O&M-@RQ%@n?l%tﬁ"ﬁl)aﬁfmé]qU)eous

HCl solution (1N) and then extracte di chl oronmethane {(tw'ce

The conbi ned &tRdhenybrlsd-dihydeo- m&mmmnﬁrwa@mu@d@@rmom@m)

| ut d
ol ULl on g8l o1 v 2aieSPinyiALAEIRR 20 PORRENG R NP SIE T
whi ch is used emyl}nhehpl)rﬂ Abdmyﬂro:-:lu&-mphthymdme-f%eddrbwalgldet(empwhhd 41y6 (tr:
12.3 mn condition,GC

2221 (5- Ol or ot hi GATBRSS SEW-N-PENYETHA GIZ-6-MEthu-SHCPHTOlA W | -
acet ani de: 2Eﬂ$ylﬁﬂ1lhb}92-%&6§thl909|¢@:%t£oﬁ§-1t¢lalh P54 1g-Rapshthridiepl e 4, step

4.1, starti ng Wlt 10 mmol ) of conpound obtained fromthe precedl ng
step, 5.4 g (%8 F")'d%\(coff'@@l!m ¥ rolidinyl methyl amine, 6.4 g (20 nmol) of
TBTU and 2388 9 (29_4Mib) i I DVF (100
). 562 St ptodiiier By ATER ﬂt‘ﬁ‘#%{?@ﬂ? WhAREBHER Vi ol o
56% 30 Melting point: MAW 287.1 (tr: 4.1 mn., condition 1) VO 201

0/ 0041 97PCT/ FR2009/ 051321 - 66-




9.3 1 -Ethvl-745-(2-{F(1-ethvlovrrolid in-2-vfinnethvllam no}-2-oxoethyl)-
th iophen-241-N, 2-d inmethvl-4-oxo-1 .4-d i hydro-1, 8-naphthvrid ine-3-
carboxa m de (conpound 52) 5Using the sane procedure as that described in
Exanple 1, step 1.12, starting with 1 g (3.5 nnmol) of the conpound

obt ai ned fromw@ g (4.5 rrrml) of the conmpound step
1.7, 0.24 g (0.2 E%‘Pn%fla?4?)??t etrakis(tri phenylghosphl ne) pl; aﬁ%ﬁn@é@%@j

of saturated NaHCO3 solution, in a 2/1 mixtudé-of DVE/EtOH (35 m), 0.05 g
of product is obtained, in the 10 formof a white powder. Yield: 2%

Mel ting point: oﬂ)‘é‘i}ﬁd) Mﬂlthi%%l-ﬁiyl] N-ﬁa&h oxo—qO:P-dlh uam Bnaphthpidihé-400 Mz,
DIVISOcl6) 0 (PPnZ) 1H); p|t41 g ; p}'I?i:h(d 1H, 8.3
Hz): 8.0 (m 168 wg's}e((staaugd‘i@H) 7.82 d 1H 8. 3 Hz) 7.80 (d, 1H,

3.7 Hz); 7.0 (d, 1H_ } 3 % A ma g bH) ;15
3. 01 (2n lH);(2 89Fé ariirf Wéﬁ"éh?ﬁ&gﬁﬁm @%%4@0 %%gf@;@}'ﬂﬂm
1H); 2.18 (m ylam;nozemytmnanym 4-dihytBo{18-naphthyfidiaé-3-oarbBkhimide @&dn{poauntH) ;
1.3 (t, 3H, erﬁg 1.01 (t, 3H, 7.2 Hz);

Exanpl e10: 2-°A ‘Ho 1 et hyl - N- net hyl - 4- oxo- 7- {442- (pyri d-2- 20

yl ami no) et hyl ] pheny-agminod7 212-Bifl0a Rt N&inB-FRAAPORZLSRethyl)-
hydr ochl ori de (,co ound 6444?%%% V-(2-(4- Bilriwbrrgoyﬁﬁennflg hvl | g\%l de2 a)m ne

In a seal ed t Ugny rﬁ%bNe’n@WH@xg 1 46lihydiendi§-naphthyddinadhsarbexamidend 25
6.1 g (30.6 h;}:oﬁﬁ% ?rormphenet hyl am ne di ssolved in butanol (10 m) is
heat ed at 230 To by m crowave. The m xture, cooled to room

tenperature, is po@mmml-@th-tTe[A-(@E[mFethyiaylmmm(m-@egdlmathy\ﬂamlne}-ﬂyl acetate

{1 torea Al ChepRaDRRBAF R B nd 3SR i mBpn AV BR2R: ommt ogr aphy

on a 30 col umcarboxanide gcempolid 46Nt : di chl or omet hane/ et hyl acetate, from
0% to 50% WO 2010/.004197PCIJ/F_R2009/051321 - 67 - ethyl acetate). 1.4 g of
product are obtai n&Pminor @thy&?rfﬂdf"{wvﬁ#thWMM? yhrethylamined-4ne t i ng
point: 71C. M‘éxogﬂ \)bhéhyl - 131 AL

ho- 1- et hyl - @)& ox% I Nemz;ﬂ'lgﬂ?fbﬁzl ﬁ@gﬁ“ 582 4 -}laﬂ%yﬁdﬁe rboxamide
phenyl } - 114- dl(ﬁWpQU&d 87hapht hyri di ne- 3- car boxam dehydrochl ori de (corrpound

112, startPng i £ OnRe BYRE TR R3S iR eA e PuRiBEB B ot ep
10. 1, 0.345 g dxbethylyphénylp4-oxbeN-peomyd-d ptldiblyti - n@cndpHenyridied 3loafboxantide 9
(0. 05 nmml ) of, 10 tet rggi]s(trl phenyl phosphi ne) pal | adium and 4.7 m of

saturated NaHEERTREYRE ina?2/1 mxture of DVE/EtOH (15 m), 0.12 g of
product thus obtaim -

concentrated 36% Hcf’é*r!sn%a'é-giéaﬁl{[gﬂetrglﬂﬁtom&iﬂoi ﬁ@?my)s]aﬁg%ﬁn géﬂ]%?t he form
of a white powdenyll-N-aethylasoso-1422, :fbomathyl)}aasinhwm 1,8maphthyrigligs3i n.

di ti Od6 U (PPm): 13.7 1H); 11.73
Cor iy O 20, sl B CdRPpiF 4B PO 905 Yl S 8 ) 8ar(a,
(23, 2H3 gzé 8.02 @kaming-teydbpentyl P—ﬂ (ﬁ{[(ﬂéthg&)yirgh?ma Vt)n&at _}Amanﬂﬂnb}f-g 5(31

, roa
2H); 3.69 (m Cé‘ﬁ?t?‘ygp nwk&-@ﬂ%y#@ﬁ:@)?—d% g o-(1¢p- "éwthxﬂ@"ﬁz'*;ca@c'&azntd@ :TH
6.9 Hz). 20 éccmgglﬁmpgoﬂs 1, 2, 3, 4,5 6, 7, 8 9, 10, 11, 12, 13, 14,

15, 16, 17, . 23, 25, 28 30, 31 45, 46, 47, 51, 52, 56 62 63 and
64 were synt hesi zed-am@ertetyr d4(Bdl($pthyiRymraidindimiteylaniod)-6n Exanpl e

wer o syntnadi S2aPomdenvitherictay e dvefe e ilindPe s o Exanpl o

2. Conpounds Z2@rbdxéansdel (etBnpeurel S4)nt hesi zed according to the synthetic
route described in WD 2010/ 9 CT/F R2009/ 051321 - 68 -
Table 1 illustrat eé%ﬁﬂ%} @g’s{lﬁ}re%'rpﬁ[rpgg'm]% Dregthylaminatizig t o conpounds of

formula (1) f @koddhyhihidpHenrs- 9§Wﬁ§jlrﬁeﬁﬁrl—h%%)|-1 ALira 108 ﬁgghthgn&ﬁ'\f@zﬁ n-L. 5

Table 2 illustrates conpoundSs f ormul’a ‘correspondi n conpounds of

fornula (1) f&AREREEMde PSS a car bonyl group, Y, V and Wrepresent a

-CH grou Z repr 4Q and
re = S(oropa L Lo2 S e R BRERT APl B I AN DR e R
correspondi ng to conpounds of formula (1) for which U represents a -CH2-
group, Z, Y, V and Wrepresent a -CH group, R7 represents a hydrogen atom

and R6 = -(CH2)n-L.




151 n these tables: - inthe "salt" colum, "-" represents a conpound
in free base form whereas "NCI" represents a conpound in hydrochl oride
form and the ratio in parentheses is the (acid: base) ratio,

Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, nethyl, ethyl,
20 n-propyl, i utyl and isobutyl groups, an &’%‘1‘
represent, respec |vePy {bp enyl and benzyl groups. Neﬁ??-ﬁ?ﬁh%q’ﬂr%t’ (321663

| 9E1. OLZ +MN Awnd (.) SIA101 7.2 (3) 97%346.36 9.6 94. 5% 505 4 6.4(3)
100% 457 Cod) . .1 ,- N=0C 1(..) >
phenyf}-N-methyl-1-(2-methylpropyl)-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

carboxamide (compound 53)
2-amino-1-ethyl-7-{4-[1-({[(2R)-1-ethylpyrrolidin-2-ylimethyl}carbamoyl)-

cyclopropyljphenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

5 carboxamide (compound 54}

2-amino-1-ethyl-7-{2-[2-({[(2R)-1-ethylpyrrolidin-2-ylJmethyi}amino)-2-

oxoethyl]-1,3-thiazol-4-yl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

carboxamide (compound 55)
2-amino-1-ethyl-7-{4-[2-({[(2R)-1-ethylpyrrolidin-2-yljmethyl}amino)-2-

10 oxoethyl]-2-fluorophenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide {(compound 56)

2-amino-7-[3-chloro-4-(2-{[(1-ethylpyrrolidin-2-yl}methyl]amino}-2-
oxoethyl)phenyl]-1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide (compound 57)

15 2-amino-7-[3-fluoro-4-(2-{[(1-ethylpyrrolidin-2-yl)methyiJamino}-2-
oxoethyl)phenyi]-1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide (compound 58)

2-amino-7-[3-methyl-4-(2-{[(1-ethylpyrrolidin-2-y)methyllJaminoc}-2-
oxoethyl)phenyl]-1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

20 carboxamide (compound 59)

2-amino-1-(cyclopropylmethyl)-7-[4-(2-{[( 1-ethylpyrrolidin-2-
yhimethyljamino}-2-oxoethyl)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-
naphthyridine-3-carboxamide (compound 60)

2-amino-1-ethyl-7-[4-(2-{[(1-ethylpyrroiidin-2-yl)methyllamino}-2-

25 oxoethyl}-2-methyiphenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide

(compound 61)
2-amino-1-ethyl-7-[3-(2-{[(1-ethylpyrrolidin-2-yl)methyllamino}-2-
oxoethyl)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide

30 (compound 62)
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2-amino-1-ethyl-N-methyl-4-ox0-7-{3-[2-0x0-2-(pyrid-2-ylamino)ethyl}-
phenyl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound 63)

2-amino-1-ethyl-N-methyl-4-oxo-7-{4-[2-(pyrid-2-ylamino)ethyl]phenyl}-
1,4-dihydro-1,8-naphthyridine-3-carboxamide (compound 64).

It should be noted that the above compounds have been named according to
the IUPAC nomenclature by means of the ACDLABS 10.0 ACD/name
(Advanced Chemistry Development) software.

In the text hereinbelow, the term “protecting group” Pg means a group that can,
firstly, protect a reactive function such as a hydroxyl or an amine during a
synthesis, and, secondly, regenerate the intact reactive function at the end of
the synthesis. Examples of leaving groups and protection and deprotection
methods are given in “Protective Groups in Organic Synthesis”, Greene et al.,
2" Edition (John Wiley & Sons, Inc., New York), 1991.

In the text hereinbelow, the term “leaving group” means a group that can be
readily cleaved from a molecule by breaking a heterolytic bond, with loss of an
electron pair. This group may thus be readily replaced with 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, etc.
Examples of leaving groups and references for their preparation are given in
“Advances in Organic Chemistry”, J. March, 3" Edition, Wiley Interscience,
1985, pp. 310-316.

In accordance with the invention, the compounds of general formula () may be
prepared according to the process that foliows.
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Scheme 1
NG, CO,EL
(iii)1R1'NH2
o)
CONHR
I N CcoH NHR, I X COH N . 1
—_ —_— CN
X N/ X ) X N/ N’H (i) X IN/ N’H v
‘ ) Base (V)
(] R, R
() [ Method A or B
X=F,Cl,Br A=F, imidazole
B OH 0 | o o
I Y NHR, < NHR,
g CN | l
X N [?|H v X N ITI NH,
R, R,
L vn _ (Vi

According to Scheme 1, a 2,6-dihalonicotinic acid of formula (II) is
monosubstituted in position 2 with an amine of formula Rz-NH2 (in which R; is
as defined previously in relation to the compounds of formula (1)), at room
temperature, or at a temperature from 50°C to 100°C, heating conventionally
or by microwave and in a protic solvent such as an alcohol, for example
ethanol, n-butanol or tert-butanol, or water. The acid (lll), obtained from step
(i), is then activated as the derivative of formula (V) either in the form of the
acid fluoride via the action of cyanuric fluoride at room temperature, in the
presence of a base such as triethylamine or pyridine and in a solvent such as
dichloromethane or THF, as described by G. Olah et al. in Synthesis (1973),
487, or in the form of the imidazolide via the action of carbonyldiimidazole in a
solvent such as DMF or THF, or via other methods known to those skilled in
the art, such as those described by Mukaiyama and Tanaka in Chem. Left.
(1976), 303 or by Ishikawa and Sasaki in Chem. Lelt. (1976), 1407.

The acid fluoride or the imidazolide of formula (IV) obtained after step
(i), which are highly reactive but stable, are then reacted with an N-substituted
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cyanoacetamide of formula (V) according to method A or B.

According to method A, two equivalents of a base such as sodium
hydride or potassium teri-butoxide are used for step (iv) of condensation of the
N-substituted cyanoacetamide derivative with a compound of formula (IV).
After reacting overnight at room temperature, a B-keto-cyanoacetamide of
formula (V1) is obtained, which is then cyclized to the pyridopyridone of formula
(VIl) by heating to a temperature of between 90 and 125°C in a polar solvent
such as n-butanol, DMSO or DMF.

Method B is similar to method A for the condensation step (iv), but a
third equivalent of the base used is added to the reaction mixture and the
compound of formula (V1) formed cyclizes in situ, at room temperature, to form
the pyridopyridone compound of formula (VII) directly.

The N-alkylcyanoacetamides of formula (V) are prepared according to
step (iii) by reacting ethyl cyanoacetate with an excess of amine of formula R;-
NHz (in which R+ is as defined previously in relation to the compounds of
formula () that are subjects of the invention) in a solvent such as THF or
ethanol, at a temperature ranging from room temperature to the reflux
temperature of the solvent.
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To obtain compounds of formula (I) that are subjects of the present

5 invention, two methods may be used starting with the halo intermediate of

formula (VII). According to method 1 described in Scheme 2, the intermediate

(V1) is employed in step (vi) in a Suzuki coupling reaction with a boronic acid or

a boronic ester of bispinacol (IXa) and m, R3, R4, V, W, Y and Z are as defined

previously in relation to the compounds of formula (l) that are subjects of the

10 invention, it being understood that the ring must be 5- or 6-membered, and G is

either a (C1-C4)alkoxy group such as OEt or a unit -NRsRs, in which Rs and Rg

are as defined for the compound of formula (I). This reaction {vi) is performed in

the presence of a palladium complex (in oxidation state (0) or (I1)), for instance

Pd(PPhg)s, PdCIx(PPhs);, Pdxdbas, Xphos or PdClx(dppf), in a polar, protic or

15 aprotic solvent such as DME, ethanol, DMF or dioxane, or mixtures of these

solvents, in the presence of a base such as caesium carbonate, aqueous

sodium hydrogen carbonate or K3POy4, by conventional heating between 80 and
120°C or under the action of microwaves between 130 and 170°C.

20 When G is a unit NRsRs, in which Rs and Rg are as defined for the
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compounds of formula (), i.e. route 1, the compound of formula (I} that is a
subject of the invention is obtained directly from this coupling (vi).

When G is a (C1-C4)alkoxy group such as OEt according to route 2, it is
5 compound (X} that is obtained via the Suzuki coupling in step (vi). Compound
(X) is then saponified, in step (vii), in the presence of a nucleophilic reagent
such as LiOH or NaOH in aqueous solution, in a solvent such as a polar
solvent, such as THF, DMF, MeOH or EtOH, at a temperature ranging from
room temperature to 80°C, to give compound (Xl), which is then used in a
10 peptide coupling reaction, in step (viii), with the chosen amine HNR5Rg, in which
Rs and Rg are as defined for the compound of formula (I), in the presence of a
coupling agent such as TBTU, HBTU or CDI and of a base, for example
diisopropylethylamine, triethylamine or NaHCO3, in an aprotic solvent such as
dichloromethane, THF or DMF, or via other methods known to those skilled in
15 the art, such as those described by “Principles of Peptide Synthesis”, 2" Ed.
1993, M. Bodanszky, Springer Laboratory, to give the compound of formula (1)
that is a subject of the invention.
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To obtain compounds of formula {l) that are subjects of the present

5 invention, a second method may be used starting with the halo intermediate of
formula (VII), this method 2 being described in Scheme 3. The halo
intermediate of formula (Vi) may be converted into the boronic acid or boronic
ester derivative of bispinacol of formula (VIIl) according to step (ix), by reaction
with bis(pinacolato)diborane in the presence of [1.1-

10 bis(diphenylphosphino)ferroceneldichloropalladium (I) and potassium acetate
or potassium carbonate in a polar solvent such as DMSO, DMF, DME or
dioxane, at a temperature between 50 and 100°C, according to the
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methodology described by Ishiyama, T. et al. in J. Org. Chem., 1995, 60, 7508-
7510 and Giroux, A. et al. in Tet. Left., 1997, 38, 3841-3844. In the following
step (x), the acid or boronic ester compound (VIll) is used in a reaction of
Suzuki type, with a halogenated aromatic compound of formula {IXb) in which
X, m, Rs3, Ry, U, V, W, Y and Z are as defined previously in relation with the
compounds of formula (I) that are subjects of the invention, it being understood
that the ring must be 5- or 6-membered and G is either a (C1-C4)alkoxy group
such as OEt or a unit -NRsRg, in which Rs and Re are as defined for the
compound of formula (l}. For this reaction (x), the Suzuki coupling conditions
described in step (vi) of Scheme 2 may be applied.

When G is a unit NRsRs, in which Rs and Rg are as defined previously
and U is either a carbonyl or a methylene unit, the compound of formula (1) that
is a subject of the invention is obtained directly after the coupling step (x)

(route 1).

When G is an OEt group and U is a carbonyl, it is route 2 that is
followed, and it is compound (X) that is obtained via this Suzuki coupling (x).
This compound (X) is then used in step (xi) to give the acid compound (XI),
which is itself converted in step (xii} into a compound of formula (l) that is the
subject of the invention. Steps (xi) and (xii) are identical, respectively, to steps

(vii) and {viii) described previously.

When the methods for preparing the starting compounds, the reagents
such as the amines HNRsRg or the compounds of formula IXa and IXb used in
Schemes 1, 2 and 3 are not described, they are either commercially available
or may be prepared according to methods that are described in the literature or
known to those skilled in the art.

If necessary, certain reactive functions located on the group Rz, Rs or Rg
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may be protected during these reactions, with protecting groups, as described
in “Protective Groups in Organic Synthesis”, Greene et al., 2™ Edition (John
Wiley & Sons, Inc., New York).

According to another of its aspects, a subject of the invention is also the
compounds of formulae (VII), (X) and (XI). These compounds are useful as
intermediates for synthesizing the compounds of formula (l).

The examples that follow illustrate the preparation of certain compounds
in accordance with the invention. These examples are not limiting, and serve
merely to illustrate the present invention. The numbers of the compounds given
as examples refer to those in the table below, which illustrates the chemical
structures and the physical properties of a few compounds according to the
invention.

The following abbreviations and empirical formulae are used:

EtOAc Ethyl acetate

CDI Carbonyldiimidazole

DCM Dichloromethane

°C degrees Celsius

DME Dimethoxyethane

DMF Dimethylformamide

DMSO Dimethyi sulfoxide

EDC-HCI N-[3-(Dimethylamino)propyl-N’-ethylcarbodiimide
hydrochloride

FAMSO Methyl methylthiomethyl sulfoxide

HBTU O-(Benzotriazol-1-yl}-N,N,N’,N’-tetramethyluronium
hexafluorophosphate

h Hour(s)

r

r
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HCI Hydrochloric acid
LiOH Lithium hydroxide
Nax;CO3 Sodium carbonate
NH4CI Ammonium chloride
5 NaHCO; Sodium hydrogen carbonate
NazSO4 Sodium sulfate
NaCi Sodium chloride
NaOH Sodium hydroxide
NH,CH Ammonium hydroxide
10 NazSO4 Sodium sulfate
min. minutes
mi millilitres
P2Os Diphosphorus pentoxide
TBTU N-[(1H-Benzotriazol-1-yloxy}(dimethylamino)methylidene]-
15 N-methylmethanaminium tetrafluoroborate '
THF Tetrahydrofuran
RT Room temperature
Xphos 2-Dicyciohexylphosphino-2',4',6'-triisopropylbiphenyl

20 Microwave apparatus used: Biotage, initiator

Analysis conditions:

LC/UVIMS coupling conditions:
25 Instrument (Agilent): HPLC chain: Series 1100, MSD SL mass spectrometer
{Agilent), Software; Chemstation version B.01.03 from Agilent
LC/UV
Column: Symmetry C18 3.5 ym (2.1 x 50 mm) {Waters), column temp.: 25°C,

Post run: 5 min. UV detection: 220 nm. Injection volume: 2 pi of a 0.5 mg/mi

30 solution
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Condition 1: pH 3 gradient 15 minutes
Eluents: A: H.O + 0.005% TFA/ B: CH3CN + 0.005% TFA, Flow rate:
0.4 ml/min. Gradient: 0 to 10 min 0 to 100% B, and from 10 to 16 min
100 B%

Condition 2: pH 3 gradient 30 minutes
column: Symmetry C18 3.5 uym (2.1 x 50 mm) (Waters), Column temp.:
25°C, Eluents: A: H.O + 0.005% TFA / B: CH3CN + 0.005% TFA, Flow
rate: 0.4 ml/min. Gradient:0 to 30 min O to 100% B, and from 30 to 35
min 100 B%
Post run: 6 min. UV detection: 220 nm. Injection volume: 2 pt of a 0.5
mg/ml solution

Condition 3: pH 7 gradient 20 minutes
column: X terra MS C18 3.5 um (2.1 x 50 mm), column temp.: 20°C

Eluents: A: HoO + NHsAc (5 nM) + 3% CH3;CN / B: CH3CN. Gradient O to
20 min 0 to 100% B. UV detection: 210 nm.

Condition GC CI/CH4+): ionization CI/CH4 +, 30 minutes
column: Agilent HP-5MS 30 m x 250 pm, film 0.25 pm thick.
Temperature 250°C, vector gas; helium, flow rate constant 1.4 ml/ min

Mass spectrometry (MS)

ionization mode: Electrospray positive mode ESI+, Mass range: 90-1500 amu
Spray Chamber Gas temp.: 350°C Drying gas (N2): 10.0 I/min Neb. pressure:
30 psig Vcap: 4000 V

The 'H NMR spectra were obtained using Briker 250, 300 or 400 MHz
NMR spectrometers in DMSO-ds, using the peak for DMSO-ds as reference.
The chemical shifts [0 are expressed in parts per million (ppm). The signals
observed are expressed as follows: s = singlet; d = doublet; t = triplet; m =

unresolved peak or broad singlet; H = proton.

The melting points below 260°C were measured with a Kéfler block and
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the melting points above 260°C were measured with a Biichi B-545 machine.

The optical rotations were measured on a polarimeter of the type:
Polarimeter Perkin-Elmer, energy 55 pA.

Example 1 2-Amino-1-ethyl-7-{4-[2-({[(2R)-1-(2-fluoroethyl)-
pyrrolidin-2-yllmethyl}amino)-2-oxoethyljphenyl}-N-methyl-4-0x0-1,4-
dihydro-1,8-naphthyridine-3-carboxamide hydrochloride (compound 27)

10 1.1: 6-Chloro-2-{ethylamino)pyridine-3-carboxylic acid:
A solution of 18.0 g (84.4 mmol) of 2 6-dichloronicotinic acid in 180 ml
(3.45 motl) of a 70% solution of ethylamine in water is heated at 50°C for ten

hours. The excess amine is then evaporated off under reduced pressure, and
aqueous 10% acetic acid solution is then added until the product precipitates.
15 The beige-coloured solid is filtered off by suction, rinsed with cold water and
oven-dried. 10.5 g of the expected product are obtained. Yield = 62%. Melting
point: 158-160°C.
MH™: 201.1 (tr: 7.7 min., condition 1).

20 1.2: 6-Chloro-2-(ethylamino)pyridine-3-carbonyl fluoride

To a suspension of 10.5 g (52.3 mmol) of the compound obtained in

step 1.1 in dichloromethane (250 ml) are successively added 4.2 ml (52.3
mmol) of pyridine and 8.4 ml (99.6 mmotl) of cyanuric fluoride. The mixture is
stirred for 3 hours at room temperature and then filtered. The solid is rinsed

25 with dichloromethane (100 ml) and the filtrate is washed twice with ice-cold
water (60 mi). The organic phase is dried over Na; S04 and then concentrated
under reduced pressure. 10.44 g of product are obtained, the form of an
orange-coloured oil. Yield = 99%. The product is used without purification in

the following step.
30
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1.3: 2-Cyano-N-methylacetamide

To 10.9 g (353.6 mmol) of a solution of methylamine in THF, cooled to
0°C, are added dropwise 20 g (176.8 mmol) of ethyl cyanoacetate, and the
reaction mixture is then stirred at room temperature overnight. The solvents
are evaporated off under reduced pressure and the product is purified by
recrystallization from toluene. 16.8 g of product are obtained in the form of a
beige-coloured solid. Yieid = 96%. Melting point = 99°C.

Method A (1.4 and 1.5 below).

1.4: 3-[6-Chloro-2-(ethylamino)pyrid-3-yl]-2-cyano-3-hydroxy-N-

methylprop-2-enamide

To a solution, cooled to 0-5°C, of 9.80 g (100 mmol) of the compound
obtained from step 1.3 in 100 ml of anhydrous DMF are added portionwise
3.98 g (100 mmol) of sodium hydride at 60% in mineral oil. After the evolution
of hydrogen has ceased, the mixture is stirred for ten 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 from step 1.2 in 60 ml of DMF is added and the
mixture is stirred at room temperature overnight, and then 2.85 ml (49.8 mmol)
of acetic acid are added. The DMF is evaporated off under reduced pressure,
the residue is then taken up in water and the product is then extracted twice
with a 95/5 dichloromethane/methanol mixture, and then once with an ethyl
acetate/THF mixture (2/1). The combined organic phases are dried over
MgSQ, and the solvents are then evaporated off under reduced pressure. 19.0
g of product are obtained, which product is used in its native form in the
following step.
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naphthyridine-3-carboxamide

A solution of 18.0 g (49.8 mmol) of the crude product obtained from step
1.4 in 600 ml of n-butanol is heated for 48 hours at 110°C. The solvent is
evaporated off under reduced pressure and the solid obtained is triturated in
methanol. The solid is then filtered off and oven-dried. 7.9 g of the expected
product are obtained in the form of a pale yeliow solid. Yield = 57%. Melting
point: 283-286°C. MH": 281.2 (tr = 6.99 min., condition 1)

Method B (1.6 below instead of 1.4 and 1.5).

1.6; 2-Amino-7-chloro-1-ethyl-N-methyl-4-oxo-1.4-dihydro-1,8-

naphthyridine-3-carboxamide

To a solution, cooled to 0-5°C, of 0.48 g (4.9 mmol) of the compound
obtained from step 1.3 in anhydrous DMF (7 ml} is added portionwise 0.4 g
(9.95 mmol) of sodium hydride at 60% in mineral oil. The mixture is stirred at
this temperature for ten minutes, and a solution of 1.0 g (4.93 mmol) of the
compound obtained from step 1.2 in anhydrous DMF (5 ml) is then added. The

‘reaction mixture is stirred overnight at room temperature, and a further 0.2 g

(4.9 mmol) of 60% sodium hydride are then added portionwise. Stirring is
continued at this temperature for 30 minutes, 0.56 mi (9.8 mmol) of acetic acid
is then added, followed by addition of 60 ml of water, and the solid is filtered
off, rinsed with water and then oven-dried. 1.30 g of the expected product are
obtained. Yield = 94%. Melting point: 283-284°C. MH™: 281.2 (tr = 6.99 min.,
condition 1) |

1.7 [7-Amino-8-ethyl-6-(methylcarbamovyl)-5-ox0-5 8-dihydro-1.8-

naphthyridin-2-yllboronic acid
A suspension of 8 g (0.03 mol) of the compound obtained from step 1.5

or 1.6 (depending on whether method A or B was used), 8.0 g (0.03 mol} of

2
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bis(pinacolato)diborane and 8.5 g (0.08 mol) of potassium acetate in dimethyl
sulfoxide (130 ml) is degassed with argon for 15 minutes. 1.4 g (1.7 mmol) of
1,1’-bis(diphenylphosphino)ferrocene]dichioropalladium(ll) complexed  with
dichloromethane (1:1) is added and the mixture is heated at 80°C for 30
5 minutes, under argon, and then cooled and diluted with 1.1 | of water and
acidified to pH 4 by adding acetic acid (50 ml). The mixiure is filtered and the
black precipitate is washed with water (40 ml) and then with ether (60 mi). The
black residue is taken up in 575 ml of NaOH solution (1N) and the mixture is
filtered through Celite 545. The fittrate is acidified with 60 ml of acetic acid and
10 the precipitate is filtered off, washed with water and with ether and then oven-
dried. 6.85 g of product are obtained in the form of a white powder. Yield =
83%. Melting point; 335°C. MH": 291.2 (tr = 5.3 min., condition 1)
"H NMR (250 MHz, DMSO-dg), O (ppm): 11.69 (s, 1H); 11.12 (g, 1H, 4.67 Hz),
8.47 (s, 2H); 8.44 (d, 1H, 7.7 Hz); 7.9 (s, 1H); 7.75 (d, 1H, 7.7 Hz); 4.72 (m,
15 2H); 2.8 (d, 3H, 4.67 Hz); 1.22 (t, 3H, 6.9 Hz).

1.8: 1-Trityl-D-prolinamide

Under cold conditions (ice bath) and under an inert atmosphere, 10 mi

of triethylamine (69.7 mmol) are added to 5 g (33.2 mmol} of prolinamide

20 hydrochloride suspended in chioroform (50 ml), and 8.7 g (34.9 mmol) of trityl
chloride are then added portionwise. The reaction mixture is stirred at room
temperature for 2 days. The reaction mixture is dissolved in dichloromethane
(200 ml) and washed successively twice with HCI solution (1N} (150 ml), with
water (150 ml), with saturated NaHCQj; solution (150 ml) and with saturated

25 NaCl solution (150 ml). The organic phase is dried (Na;SOy), filtered and
evaporated under reduced pressure. The residue is recrystallized from 20 mi of

hot ethanol, to give 11 g of compound in the form of white crystals. Yield =
93%. Melting point: 162°C
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1.9: 1-[(2R)-1-Tritylpyrrolidin-2-yllmethanamine

Under cold conditions (ice bath) and under an inert atmosphere, 60 mi
(61.6 mmol) of a solution of lithium aluminium hydride (1N) in THF are added
dropwise to 11 g (30.8 mmol) of the compound obtained from step 1.8
suspended in THF (60 ml). After addition, the reaction mixture is heated for 3
hours at 70°C and then cooled to 0°C. 2.8 ml of water (formation of a
precipitate), 2.8 ml of NaOH solution (1N) and 8.3 ml of water are then
successively added dropwise. This mixture is stirred for 30 minutes and then
filtered, the solid is rinsed with THF (10 ml) and the filtrate is then concentrated
under reduced pressure. 10 g of compound are obtained in the form of a bright
yellow powder, which is used without further purification in the following step.
Yield = 95%. Melting point: 100°C.

1.10: 2-(4-lodophenyl}-N-[{2R)-pyrrolidin-2-yimethyllacetamide

Under an inert atmosphere and at room temperature, 4 mi (43.8 mmol)
of oxalyl chloride are added to 3.8 g (14.6 mmol) of 4-iodophenylacetic acid
suspended in dichloromethane (54 mi). Two drops of DMF are introduced and
the reaction mixture is heated for one hour at room temperature, and then
concentrated under reduced pressure. The residue is taken up in toluene and
concentrated again. The acid chloride thus obtained is dissolved in
dichloromethane (10 ml) and added dropwise to 5 g (14.6 mmol) of the
compound obtained from step 1.9 suspended in dichloromethane (30 ml) in the
presence of 2.45 g (29.2 mmol) of NaHCOs;, under cold conditions (ice bath)
and under an inert atmosphere. The reaction medium is stirred overnight at

room temperature, and is then filtered through Celite and concentrated under

reduced pressure. 8.5 g of product are obtained in the form of a yellow foam,
and are used directly in the following step without purification. MH": 586
8.5 g (14.6 mmol) of this compound, obtained from the preceding step,

906
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are taken up in an ethanol/35% HCI mixture (41 ml/3.2 ml) under cold
conditions (ice bath). The reaction medium is stirred for 2 hours at room
temperature. The reaction medium is concentrated under reduced pressure,
taken up in water (30 ml) and extracted with ether (30 ml x 2). The aqueous
phase, cooled, is basified with 35% NaOH solution added dropwise to pH 10.
The product is then extracted with dichloromethane (100 ml x 6). The organic
phase is dried (Na;SO,), filtered and evaporated under reduced pressure. 4.6
g of compound are obtained, in the form of a white powder.

Yield = 92% for the three steps. Melting point: 120°C. MH": 345 (tr: 4.65 min.,
condition 1)

1.11: N-{[(2R)-1-(2-Fluoroethyl)pyrrolidin-2-yijmethyl}-2-(4-iodophenyl)-
acetamide

In a sealed tube, 0.53 g of NaHCO; (6.4 mmol) and 0.49 g of 1-iodo-2-
fluoroethane (2.8 mmol) are added to 0.88 g (2.6 mmol) of the compound

obtained from step 1.10 dissolved in DMF {6 ml). The sealed tube is heated at
90°C for 5 hours. The reaction mixture is cooled, the DMF is then evaporated
off under reduced pressure, and the residue obtained is taken up in water (10
ml) and extracted with ethyl acetate (20 ml x 2). The organic phase is dried
over sodium sulfate, filtered and evaporated under reduced pressure. The
residue obtained is purified by flash chromatography on silica gel (eluent:
dichloromethane/methanol, 1% NH,OH), with a gradient of 0% to 10%
methanol. 0.82 g of compound is obtained, in the form of a beige-coloured
powder. Yield = 85%. Melting point: 96°C. MH": 391 (tr: 5.1 min., condition 1)

1.12: 2-Amino-1-ethyl-7-{4-[2-({[(2R)-1-(2-flucroethyl)pyrrolidin-2-yli-
methyllamino)-2-oxoethyljphenyl}-N-methyl-4-oxo-1.4-dihydro-1,8-
naphthyridine-3-carboxamide hydrochloride (compound 27)

In a sealing tube, 2.1 ml of saturated aqueous NaHCO3; solution are

added to 0.19 g (0.51 mmol) of the compound obtained from step 1.11 and
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0.15 g (0.53 mmolj of the compound obtained from step 1.7 dissolved in a 2/1
mixture of 1,2-dimethoxyethane/ethanol (6 ml). After degassing with argon for
15 minutes, 0.03 g (0.03 mmol) of tetrakis(triphenylphosphine)palladium is
added. The reaction medium is heated at 100°C for 3 hours. The reaction
medium is cooled to room temperature, water (10 ml) is then added and the
precipitate formed is then filtered off, rinsed with water (5 mi x 2) and then with
dichloromethane (5 ml x 2) and oven-dried. It is then purified by flash
chromatography on silica gel (eluent: dichloromethane/methanol, 1% NH4OH),
with a gradient of 0% to 10% methanol. 0.05 g of product is obtained in the
form of a white powder. The 0.05 g (0.1 mmol) of this compound thus obtained
is suspended in 3 mi of methanol, and 0.1 ml (0.1 mmol) of a solution (1N) of
HCI in ether is added. The reaction medium is stirred at room temperature for
30 minutes, 5 mi of ether are then added, and the precipitate formed is
collected by filtration and oven-dried. 0.031 g of product is obtained in the form
of a white powder. Yield = 19%.

Melting point: 180°C. MH": 509.3 (tr: 4.6 min., condition 1)

'"H NMR (400 MHz, DMSO-dg), O (ppm): 11.71 (broad s, 1H); 11.16 (d, 1H),
10.36 (broad s, 1H); 8.61 (m, 1H); 8.53 (d, 1H, 8.1 Hz); 8.16 (d, 2H, 8.3 Hz, );
7.96 (s+d, 2H, 8.1 Hz); 7.47 (d, 2H, 8.3 Hz); 4.83 (broad m, 2H); 4.61 (m, 2H);
3.84-3.37 (very broad unresolved peak, 8H}; 3.15 (m, 1H); 2.82 (d, 3H, 4.6 Hz);
2.15-1.68 (very broad m, 4H); 1.33 (t, 3H, 6.9 Hz).

Example 2: 2-Amino-1-ethyl-N-methyl-7-{4-[2-({[4-(1-methylethyl)-
morpholin-3-ylJmethyl}amino)-2-oxoethyl]phenyl}-4-oxo-1,4-dihydro-1,8-

naphthyridine-3-carboxamide hydrochloride (compound 32)

2 1: 4-(1-Methylethyl)morpholine-3-carboxamide

To a solution of 1.1 g (6.3 mmol) of morpholine-3-carboxamide (a
synthesis of which is described in WO0-2005/026 156, Hennequin L.F.A. et al.)
in acetonitrile (16 ml) are successively added 1.86 g (22.2 mmol) of sodium
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hydrogen carbonate powder and 0.7 ml (7.0 mmol) of isopropy! iodide, and the
mixture is then heated at 150°C by microwave for 30 minutes. The reaction
mixture is cooled to room temperature, diluted with dichloromethane (30 ml)
and filtered through Celite. The filtrate is concentrated under reduced pressure
and 1.1 g of compound are obtained in the form of a beige-coloured powder,
which is used without further purification in the following step. Yield: 97%. MH":
173.2 (tr: 0.72 min., condition 1)

2.2: 1-J4-(1-Methylethyhmorpholin-3-vliimethanamine hydrochloride

Under an inert atmosphere, 15.4 ml of a solution (1M} of lithium
aluminium hydride in THF are added dropwise to a solution of 1.1 g (6.15
mmol) of the compound obtained from step 2.1, in anhydrous THF, and the
reaction mixture is then heated at 70°C for 2 hours, and then cooled to room
temperature. 0.6 mi of water, 0.6 ml of sodium hydroxide (1N) and 1.8 ml of
water are successively added slowly, and the reaction mixture is then stirred
for 30 minutes at room temperature. The precipitate formed is removed by
filtration and rinsed with THF (20 ml). The filtrate is concentrated under
reduced pressure, and 6.2 ml of a solution (1M) of HCI in diethyl ether are then
added. The mixture is stirred at room temperature for 30 minutes and then
concentrated under reduced pressure. 1.0 g of hydrochloride compound is
obtained in the form of a brown powder, and is used without purification in the
following step. Yield: 86%. MH™: 159.4 (tr: 0.53 min., condition 1)

2.3: Ethyl [4-(4.4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllacetate
A mixture of 8.5 g (32.8 mmol) of ethyl (4-iodophenyl)acetate and 9.16 g

{36.1 mmol) of bispinacolatodiborane dissolved in anhydrous dimethyl
sulfoxide (65 ml) is degassed with argon for 15 minutes, 27.8 g (98.4 mmol) of
potassium acetate and 1.34 9 (1.64 mmol) of
dichloro(phosphinoferrocene)palladium are then added and the reaction
mixture is heated at 55°C for 1 hour 30 minutes under argon. The reaction
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mixture is diluted with 220 ml of ethyl acetate, and the organic phase is then

washed three times with water (200 ml) and then dried over Na;SO4 and

concentrated under reduced pressure. 10.8 g of compound are obtained in the

form of an impure brown oil, but are used in this form in the following step.
MH': 291.2 (tr: 9.4 min., condition 1)

2.4: Eihyl {4-[7-amino-8-ethyl-6-(methylcarbamoyi)-5-0x0-5,8-dihydro-

1,.8-naphthyridin-2-yllphenyl}lacetate
To 6.16 g (21.9 mmol) of the compound obtained from step 1.5 or 1.6

(depending on whether method A or B was used) and 7.64 g (26.3 mmol) of
the compound obtained from step 2.3 dissolved in a 2/1 mixture of 1,2-
dimethoxyethanefethanol (275 ml) are added 88 ml of saturated aqueous
NaHCOs solution. After degassing with argon for 15 minutes, 1.27 g (1.1 mmol)
of tetrakis(triphenylphosphine)palladium are added. The reaction mixture is
heated at 100°C for 4 hours. The reaction medium is coocled to room
temperature, water (300 mi) is then added and the precipitate formed is then
filtered off, rinsed with water (20 ml x 2), washed with ethyl acetate (50 ml) and
then dried under vacuum over P20s. 5.3 g of product are obtained in the form
of a white powder. Yield: 59%. Melting point 195°C. MH": 409.1 (tr: 5.89 min.,
condition 1)

2.5: {4-[7-Amino-8-ethyl-6-(methylcarbamoyl)-5-oxo-5,8-dihydro-1.8-
naphthyridin-2-yllphenyl}acetic acid

To a suspension of 0.87 g (2.1 mmol) of the compound obtained from
step 2.4 in a 1/1/1 mixture of THF/methanolfwater (12 mi) is added 0.134 g
(3.2 mmol) of lithium hydroxide in a single portion. The reaction mixture is

heated at 70°C for 3 hours, and then cooled to room temperature. Water (10
ml) is added and the medium is acidified with HCI solution (1N) to pH 2, and
the precipitate formed is isolated by filtration and dried over P;0s. 0.78 g of
product is obtained in the form of a white powder. Yield = 96%. Melting point
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260°C. MH": 381.1 (tr: 6.74 min., condition 1)

2.6: _ 2-Amino-1-ethyl-N-methyl-7-{4-[2-({{4-(1-methylethyl)morpholin-3-
ylimethyl}amino)-2-oxoethyilphenyl}-4-oxo-1.4-dihydro-1 ,8-naphthyridine-3-
carboxamide hydrochloride (compound 32)

Under an inert atmosphere, 0.18 g of N,N-carbonyldiimidazole is added

to a suspension of 0.4 g (1.1 mmot) of the compound obtained from step 25in
DMF (5 ml). The reaction mixture is stirred at room temperature for 1 hour 30
minutes, 0.225 g (1.2 mmol) of the compound obtained from step 2.2 dissolved
in DMF (1 ml), and stirred beforehand in the presence of 0.13 g (1.3 mmol) of
sodium carbonate, is then added and the mixture is heated at 80°C for 2 hours.
The DMF is removed by evaporation under reduced pressure, and the residue
is then purified by flash chromatography on silica gel (eluent
dichloromethane/methanol/1% NH,OH), with a gradient of 0% to 5% methanol.
0.3 g of product is obtained, in the form of a white powder. Yield: 57%. MH":
521.3

To a suspension of 0.28 g (0.54 mmol) of this compound in methanol (2
ml) is added 0.05 mi of concentrated (35%) HCI solution. The mixture is stirred
for 1 hour and diethyl ether (10 ml) is then added, and the solid formed is
isolated by filtration and then dried under vacuum. 0.26 g of hydrochloride
product is obtained in the form of an orange-coloured powder. Yield 87%.
Melting point 192°C. MH™; 521.3 (tr: 9.1 min., condition 2)
'H NMR (400 MHz, DMSO-dg), Ct (ppm): 11.75 (s, 1H); 11.13 (q, 1H, 4.6 Hz);
10.86 (s, 1H); 8.52 (d, 2H, 8.1 Hz); 8.16 (d, 2H, 8.3 Hz); 8.01 (s, 1H); 7.95 (d,
1H, 8.1 Hz); 7.46 (d, 2H, 8.3 Hz); 4.61 (g, 2H, 6.8 Hz); 3.96 (m, 3H); 3.83-3.02
(broad m, 9H); 2.8 (s, 3H); 1.24 (m, 8H).

Example 3: 2-Amino-1-ethyl-N-methyl-4-oxo-7-{5-[2-0x0-2-(pyrid-2-
ylamino)ethyl]pyrid-2-yl}-1,4-dihydro-1,8-na phthyridine-3-carboxamide
hydrochloride (compound 19)
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3.1: 2-(6-Chloropyrid-3-yl)-N-pyrid-2-ylacetamide

Under an inert atmosphere, 623 g (385 mmol) of NN-
carbonyldiimidazole are added to a suspension of 6 g (35 mmol) of 2-
chioropyridylacetic acid in anhydrous THF (90 ml) at room temperature. The
reaction mixture is stirred at this temperature for 2 hours, 5.43 g (57.7 mmol) of
2-aminopyridine are then added and the mixture is refluxed for 2 hours. 200 ml
of dichloromethane are added to the reaction mixture, cooled to room
temperature, and the organic phase thus obtained is washed with saturated
ammonium chloride solution and then with aqueous sodium hydroxide solution
(1N), dried over Na;SQ,, filtered and concentrated under reduced pressure.
The residue is purified by flash chromatography on silica gel {(eluent:
dichloromethane/ethyl acetate, from 0% to 70% ethyl acetate). 56 g of
compound are obtained in the form of a white powder. Yield 65%. Melting
point: 130°C. MH": 248.1 (tr: 5.45 min., condition 1).

3.2 2-Amino-1-ethyl-N-methyl-4-oxo-7-{5-[2-0x0-2-(pyrid-2-ylamino)-
ethyllpyrid-2-yl}-1,4-dihydro-1.8-naphthyridine-3-carboxamide hydrochloride
(compound 19)

Using the same procedure as that described in Example 1, step 1.12,

starting with 0.32 g (1.3 mmot) of the compound obtained from step 3.1, 0.41 g
(1.4 mmol) of the compound obtained from step 1.7, 74 mg (0.06 mmol) of
tetrakis(triphenylphosphine)palladium, 14.5 mi of saturated sodium hydrogen
carbonate solution in a mixture of 1,2-dimethoxyethane/ethanol (2/1) (19 ml)
and 0.26 ml of a solution (1M) of HCI in ether, 0.095 g of hydrochloride product
is obtained in the form of a yellow powder. MH": 458.3 (tr: 6.3 min., condition
1). Yield: 16%. Melting point: 268-288°C (decomposition)

'H NMR (400 MHZ, DMSO-dg), C (ppm): 11.77 (s, 1H); 11.3 (s, 1H); 11.12 (s,
1H); 8.74 (d, 1H, 2 Hz); 8.62 (d, 1H, 8.1 Hz); 8.49 (d, 1H, 8.2 Hz); 8.36 (m, 1H);
8.35 (d, 1H, 8.1 Hz); 8.05 (s+dd, 2H, 2, 8.2 Hz); 8 (d, 1H, 8.4 Hz); 7.9 (dd, 1H,



809 %W 917 6.04 100% 527.3 ' 129 %996 E9 8.609 %.. 96 3.9 8.609 179.17 mO
0o0o00. POooo0OcN2C)Zz2020202 0=>20
WO 2010/004197 PCT/FR2009/051321

- 56 -

7.2, 8.4 Hz); 7.2 (dd, 1H, 5.2, 7.2 Hz); 6.33 (2 HCI); 4.64 (m, 2H); 3.97 (s, 2H);
2.82 (s, 3H); 1.33 (¢, 3H, 6.8 Hz).

Example 4: 2-Amino-1-ethyl-N-methyl-4-0x0-7-{6-[2-0x0-2-(pyrid-2-
5 ylamino)ethyl]pyrid-3-yl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide
(compound 21)

Under an inert atmosphere, 0.09 g (0.95 mmol) of 2-aminopyridine, 0.31

10 g (2.4 mmol) of diisopropylethylamine and 0.35 g (1.1 mmol) of TBTU are

successively added to 0.26 g (0.95 mmol) of (5-bromo-2-pyridyl)acetic acid (a

synthesis of which is described in Tetrahedron, 1997, 53(24) 8257-8268

Gurnos J. et al.) dissolved in anhydrous THF (4 ml). The reaction mixture is

stirred for 3 hours at room temperature. The reaction mixture is concentrated

15 under reduced pressure, the residue is taken up in ethyl acetate (20 ml) and

the organic phase thus obtained is then washed with saturated ammonium

chloride solution (15 mi) and with saturated sodium hydrogen carbonate

solution {15 ml), and then dried over Na,SQ,, filtered and concentrated under

reduced pressure. The residue is purified by flash chromatography on silica gel

20 (eluent: dichloromethane/ethyl acetate, 1% NH,OH), with a gradient of 0% to

20% ethyl acetate, 1% NH4OH. 0.125 g of compound is obtained in the form of

a white powder. Yield: 45%. Melting point: 131°C. MH": 292-294 (tr: 6.1 min.,
condition 1)

25 4.2: 2-Amino-1-ethyl-N-methyl-4-ox0-7-{6-[2-oxo-2-(pyrid-2-ylamino)-
ethyllpyrid-3-vi}-1.4-dihydro-1,8-naphthyridine-3-carboxamide (compound 21)

Using the same procedure as that described in Example 1, step 1.12,

starting with 0.42 g (1.4 mmol) of the compound obtained from step 4.1, 0.46 g
(1.6 mmol) of the compound obtained from step 1.7, 83 mg (0.07 mmol) of
30 tetrakis(triphenylphosphine)palladium and 15 mi of saturated sodium hydrogen
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carbonate solution in a mixture of 1,2-dimethoxyethane/ethanol (2/1) (24 ml),
0.03 g of product is obtained in the form of a white powder. Yield: 5%. Melting
point: 266°C. MH+ 458.1 (tr: 6.5 min., condition 1)
'H NMR (400 MHz, DMSO-dg), O (ppm): 11.76 (s, 1H); 11.10 (g, 1H, 4.6 Hz);
5 10.78 (s, 1H); 9.32 (d, 1H, 2.3 Hz); 8.57 (d, 1H, 8.1 Hz); 8.53 (dd, 1H, 2.3-8.2
Hz); 8.34 (d, 1H, 5 Hz); 8.07 (d, 1H, 8.2 Hz); 8.04 (d+s, 2H, 8.2 Hz); 7.78 (dd,
1H, 7.4, 8.2 Hz); 7.59 (d, 1H, 8.1 Hz); 7.12 (dd, 1H, 5, 7.4 Hz); 4.61 (m, 2H);
4.05 (s, 2H); 2.82 (d, 3H, 4.6 Hz); 1.3 (1, 3H, 6.8 Hz).

10 Example 5: 2-Amino-7-[4-(2-{[{4-cyclopropylmorpholin-3-
yl)methyl]lamino}-2-oxoethyl)phenyl]-1-ethyl-N-methyi-4-ox0-1,4-dihydro-

1,8-naphthyridine-3-carboxamide hydrochloride (compound 33)

5.1: 4-Cyclopropylmorphaoline-3-carboxamide

15 To 1.2 g (7.2 mmol) of morpholine-3-carboxamide hydrochloride (a
synthesis of which is described in W0O-2005/026 156, Hennequin L.F.A. et al.}
dissolved in methanol (36 ml) are successively added 2.9 g of 3A molecular
sieves, 4.3 g (72mmol) of acetic acid, 7. g (43.2 mmol) of 2-[(1-
ethoxycyclopropyhoxyltrimethylsilane and 4.4 g (31.7 mmol) of sodium

20 cyanoborohydride. The reaction mixture is heated at 70°C for 3 hours 30
minutes, and then cooled to room temperature and filtered. The filtrate is
concentrated under reduced pressure and the residue is then taken up in
dichloromethane (200 ml) and washed three times with aqueous NaOH
solution {1N) (100 mi). The organic phase is dried over Na;SO,, filtered and

25 then concentrated under reduced pressure. 0.58 g of product is obtained, in
the form of a white powder. Yield 47%. Melting point 116°C. MH": 171.2 {tr:
1.03 min., condition 1).

5.2: 1-(4-Cyclopropylmorpholin-3-ylimethanamine hydrochloride

30 Under an inert atmosphere, 13.6 ml (13.6 mmol) of a solution (1N) of
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triborohydride complexed with tetrahydrofuran, in THF, are added dropwise to
a solution of 0.58 g (3.4 mmol) of the compound obtained from step 5.1 in
anhydrous THF, cooled to 0°C. The reaction mixture is heated at 70°C for 3
hours. 15 mi of HCI solution (1N) are added to the reaction mixture cooled to
5 room temperature. After stirring for 30 minutes, the aqueous phase is
separated out by settling and extracted twice with ether (15 ml) and then
basified by addition of sodium hydroxide solution (1N). The aqueous phase is
then extracted 4 times with ethyl acetate (20 ml) and 4times with
dichloromethane (20 ml). The combined organic phases are dried over
10 NaySO,, filtered and concentrated under reduced pressure. The residue is
taken up in methanol (4 ml), and 3.4 mi of a solution of HCI in ether are added.
The solution is stirred for 30 minutes, and 5 mi of ether are then added. The
solid formed is collected by filtration and dried under vacuum over P.0s. 0.51 g
of product is obtained, in the form of a white powder. Yield 78%. MH’: 157.2

15 (tr: 0.4 min., condition 1).

5.3: _2-Amino-7-[4-(2-{[(4-cyclopropylmorpholin-3-ylimethyilamino}-2-

oxoethylphenyll-1-ethyl-N-methyl-4-oxo-1,4-dihiydro-1,8-naphthyridine-3-

carboxamide_hydrochloride (compound 33)
20 Using the same procedure as that described in Example 2, step 2.6,

starting with 0.33 g (0.88 mmol) of the compound obtained from step 2.5,
suspended in anhydrous DMF (5 ml), 0.15 g (0.92 mmol) of CDI is added and
the mixture is stirred at room temperature for 2 hours 40 minutes. In parallel,
under an inert atmosphere, 0.11 g (1.1 mmot) of sodium carbonate is added to
25 0.22 g {0.97 mmol) of the compound obtained from step 5.2, dissoived in DMF
(2 ml), and the mixture is stirred at RT for 2 hours. The supernatant is then
removed and is added dropwise to the imidazolide intermediate formed

previously. The mixture is then heated at 80°C for 2 hours. The DMF is
evaporated off under reduced pressure, and the residue is purified by flash
30 chromatography on silica gel (eluent; dichloromethane/methanol) with a
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gradient of 0% to 5% methanol. 0.13 g of product is obtained in the form of a
white powder. Yield: 28%.
To 0.13 g (0.25 mmol) of this compound dissolved in 2 ml of methanol is

added 0.02 g (0.3 mmol) of concentrated 35.6% HCI solution. The mixture is
5 stirred at RT for 1 hour, and the solid formed is collected by filtration and dried

over P20s5. 0.13 g of compound is obtained, in the form of a white powder.

Yield 92%. Melting point: 250°C. MH": 519.2 (tr: 5.5 min., condition 1).

'H NMR (400 MHz, DMSO-dg} 11.74 (s, 1H); 11.13 (g, 1H, 4.6 Hz); 10.33 (s,

1H); 8.53 (d, 1H, 8.1 Hz); 8.38 (s, 1H); 8.16 (d, 2H, 8.1 Hz); 8.0 (s, 1H); 7.97
10 (d, 1H, 8.1 Hz); 7.45 (d, 2H, 8.1 Hz); 4.61 (m, 2H), 4.03-3.79 (m, 3H); 3.69-

3.24 (m, 8H); 2.95 (m, 1H); 2.81 (s, 3H); 1.32 (1, 3H, 6.9 Hz); 1.16-0.92 (m,

4H).

Example 6: 2-Amino-1-ethyl-7-{4-[2-({[(2S,4R)-1-ethyl-4-
15 fluoropyrrolidin-2-yljmethyl}amino)-2-oxoethyl]phenyl}-N-methyl-4-oxo-
1,4-dihydro-1,8-naphthyridine-3-carboxamide hydrochloride {(compound
26)

6.1; {4R)-1-Ethyl-4-fluoro-L -prolinamide

20 Using the same procedure as that described in Example 2, step 2.1,
starting with 0.88 g (5.2 mmol) of 4(R)-fluoro-2(S)-pyrrolinecarboxamide (a
synthesis of which is described in Bicorg. Med. Chem. 12 (23), 2004, 6053-
6061, Fukushima H. et al.), 0.90 g (6.7 mmol) of ethyl iodide and 1.53 g (18.3
mmol) of NaHCOj; in anhydrous DMF {17 ml), 0.84 g of product is obtained, in

25 the form of a white powder. Yield: 100%. Melting point: 127°C. MH": 161.2 (tr:
0.36 min., condition 1).

6.2 1-1(25,4R)-1-Ethyl-4-fluoropyrrolidin-2-ylimethanamine hydro-

chloride
30 Using the same procedure as that described in Example 5, step 5.2,
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starting with 0.69 g (4.3 mmol) of the compound obtained from step 6.1, 17.3
ml (17.3 mmol} of a solution (1M in THF) of boron trihydride complexed with
tetrahydrofuran, in anhydrous THF (30 ml), and then 4.3 ml of a solution (1M)
of HCI in ether, 0.33 g of product is obtained in the form of a yellow oil, and is

5 used without further purification in the following step. Yield: 52%. MH™: 147.3
(tr: 0.36 min., condition 1).

6.3:  2-Amino-1-ethyl-7-{4-[2-({[(2S 4R)-1-ethyi-4-fluoropyrrolidin-2-yi]-
methyl}amino}-2-oxoethyllphenyi}-N-methyl-4-oxo-1.4-dihydro-1,8-
10 naphthyridine-3-carboxamide hydrochloride (compound 26)

Under an inert atmosphere, to a suspension of 0.85 g (2.2 mmol) of the

compound obtained from step 2.5, in dichloromethane (9 ml), is added 0.45 g
(4.4 mmol) of triethylamine. The mixture is cooled to 0°C (ice bath) and 0.61 g
(4.4 mmol) of cyanuric fluoride dissolved in dichloromethane (1 ml) is added
15 dropwise. The mixture is stirred at RT for 3 hours 30 minutes, and then diluted
with 30 ml of dichloromethane, washed with 20 mi of saturated NaHCO3;
solution, cooled beforehand, dried over NazSOy,, filtered and concentrated. The
acid fluoride obtained is used without purification in the following step.
To 0.24 g (1.6 mmol) of compound obtained from step 6.2 dissolved in
20 anhydrous DMF {4 ml) is added 0.41 g (4.1 mmol) of triethylamine, followed by
additicn of 0.63 g (1.7 mmol) of acid fluoride obtained from the preceding step.
The mixture is stirred at RT overnight, the DMF is then evaporated off under
vacuum, the residue is taken up in dichloromethane (20 ml) and the organic
phase is washed with saturated NaHCOj; solution, dried over Na;SO,, filtered
25 and concentrated under reduced pressure. The residue is purified by flash
chromatography on silica gel (eluent: dichloromethane/methanol) with a
gradient of 0% to 3% methanol. 0.075 g of compound is obtained in the form of
a white powder. Yield: 9%. ap = -12 (concentration: 25 mg/ml in MeOH). MH™:
509 (tr: 5.2 min., condition 1).
To 0.07 g (0.13 mmol) of the compound obtained from the preceding
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step dissolved in methanol (2.5 ml) is added 0.13 m! (0.13 mmol) of a solution
(1M) of HCI in ether. The mixture is stired at RT for 1 hour and then
concentrated under reduced pressure. The solid is triturated in
dichloromethane (2 ml), filtered off and dried under vacuum over P20s. 0.05 g
5 of compound is obtained in the form of a pale yellow powder. Yield: 59%.
Meilting point 170°C. MH™: 509.3 (tr: 5.2 min., condition 1).
"H NMR (400 MHz, DMSO- dg), T (ppm): 11.73 (s, 1H); 11.12 (m, 1H);
10.56 (s, 1H); 8.59 {t, 1H, 5.6 Hz); 8.54 (d, 1H, 8.1 Hz); 8.16 (d, 2H, 8.3 Hz);
7.99 (s, 1H); 7.96 (d, 1H, 8.1 Hz); 7.48 (d, 2H, 8.3 Hz); 5.41 (dt, 1H, 4.9, 63.2
10 Hz); 4.61 (m, 2H); 3.9 (m, 1H); 3.82-3.44 (m, 6H); 3.38 (m, 1H); 3.12 (m, 1H);
2.82 (m, 3H); 2.36 (m, 1H); 2.02 (m, 1H); 1.33 (t, 3H, 6.8 Hz); 1.24 (t, 3H, 7.9
Hz)

Example 7: 2-Amino-1-ethyl-7-{4-[2-({[(2S)-1-ethyl-4,4-difluoro-
15 pyrrolidin-2-yllmethyl}amino)-2-oxoethyilphenyl}-N-methyl-4-ox0-1,4-
dihydro-1,8-naphthyridine-3-carboxamide hydrochloride (compound 24)

7.1: 1-Ethyl-4.4-difluoro-L-prolinamide
Using the same procedure as that described in Example 2, step 2.1,

20 starting with 0.2 g (1.1 mmol) of 4,4-diflucro-2(S)-pyrrolinecarboxamide (a
synthesis of which is described in Bioorg. Med. Chem. 12 (23) 2004 6053-6061
Fukushima H. et al.), 0.18 g (1.2 mmol) of ethyl iodide and 0.32 g (3.7 mmol) of
NaHCO; in anhydrous DMF (3.5 ml), 0.18 g of product is obtained, in the form
of a white powder. Yield: 95%. Melting point: 138°C. MH": 179.2 (tr; 1.25 min.,

25 condition 1).

7.2: 1-[(25)-1-Ethyl-4,4-difluoropyrrolidin-2-yllmethanamine hydro-
chloride:

Using the same procedure as that described in Example 2, step 5.2,
30 starting with 0.18 g (1 mmol) of compound obtained from step 7.1, 8.2 ml (8.2
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mmol) of a solution (1M in THF) of boron trihydride complexed with
tetrahydrofuran, in anhydrous THF (12 ml), and 2 ml of a solution (1M) of HCI
in ether, 0.2 g of product is obtained in the form of a grey powder, and is used
without further purification. Yield: 100%. MH": not detectable

7.3: 2-Amino-1-ethyl-7-{4-[2-({[(2S)-1-ethy!-4 4-difluoropyrrolidin-2-yl]-
methyl}amino)-2-oxoethyilphenyl}-N-methyi-4-oxo-1.4-dihydro-1.8-
naphthyridine-3-carboxamide hydrochloride (compound 24)

Under an inert atmosphere, 0.37 ml (3.8 mmol) of diisopropylethylamine

10 and then a solution in DMF (2 ml) of 0.20 g (0.85 mmol) of the compound
obtained from step 7.2 in the presence of 0.3 ml (1.7 mmol) of
diisopropylethylamine are successively added to 0.32 g (0.85 mmol} of
compound obtained from step 2.5, suspended in anhydrous DMF (4 m!). 0.31 g
(0.9 mmol) of TBTU is added to this reaction mixture, cooled in an ice bath.

15 The reaction mixture is stirred for 6 hours at 70°C and then concentrated under
reduced pressure. The residue is purified by flash chromatography on silica gel
(eluent: dichloromethane/ethyl acetate, 1% NH4OH), with a gradient of 0% to
100% ethyl acetate, 1% NH,OH. 0.087 g of compound is obtained in the form
of a pink powder.

20 To 0.087 g (0.17 mmol) of the compound obtained from the preceding
step, dissolved in 2 ml of methanol, is added 0.17 ml (0.17 mmol) of an HCI
solution (1M in ether). The mixture is stirred at RT for 1 hour, 5 ml of ether are
then added and the solid formed is collected by filtration and dried over P2Os
under vacuum. 0.065 g of product is obtained in the form of a pink powder.

25 Yield: 70%. Melting point: 266°C. MH": 527.3 (tr: 6.04 min., condition 1).

'H NMR (400 MHz, DMSO-dg), O (ppm): 11.74 (s, 1H); 11.12 (g, 1H, 4.6 Hz);
11.08 (s, 1H); 8.58 (s, 1H); 8.53 (d, 1H, 8.1 Hz); 8.16 (d, 2H, 8.3 Hz); 7.98 (s,
1H); 7.96 (d, 1H, 8.1 Hz); 7.47 (d, 2H, 8.3 Hz); 4.61 (m, 2H); 4.18 (g, 1H, 10.7
Hz); 3.91 (m, 1H); 3.82 (q, 1H, 12.9 Hz); 3.59 (s, 2H); 3.56 (m, 3H); 3.17 (m,
30 1H); 2.81 (s, 3H); 2.75 (m, 1H); 2.43 (m, 1H); 1.32 (t, 3H, 6.8 Hz); 1.21 (t, 3H,




02020c¢cveta al al ir al Lil 921 -S-- ) o- / CI-N-LL dd (4-3 N

WO 2010/004197 PCT/FR2009/051321
-63-

7.1 Hz).
Example 8: 2-Amino-1-ethyl-7-[4-(2-{[(4-ethylmorpholin-3-yl)methyi]-
amino}-2-oxoethyl)phenyl]-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-

5 3-carboxamide hydrochloride (compound 22)

8.1: 4-Ethyimorpholine-3-carboxamide:

Using the same procedure as that described in Example 2, step 2.1,

starting with 0.2 g (1.1 mmol) of morpholine-3-carboxamide (the synthesis of

10 which is described in WO-2005/026 156, Hennequin L.F.A. et al.), 0.18 g (1.2

mmol} of ethyl iodide and 0.32 g (3.7 mmol) of NaHCOQj3 in anhydrous DMF (3.5

ml), 0.18 g of product is obtained in the form of a white powder. Yield: 95%.
Meiting point: 127°C. MH": 159.3 (tr = 0.35 min., condition 1).

15 8.2: 1-(4-Ethylmorpholin-3-ylimethanamine

Under an inert atmosphere, 0.76 ml (0.76 mmol) of a solution {(1M) in
THF of lithium aluminium hydride is added to 0.06 g (0.38 mmoi) of the
compound obtained from step 8.1, dissolved in anhydrous THF, and the
reaction mixture is then heated at 70°C for 5 hours. 28 yl of water, 28 pl of
20 sodium hydroxide (1N) and 84 pl of water are successively added to the
mixture, cooled to RT, to form a cake. The mixture is stirred vigorously for 30
minutes and the precipitate is then removed by filtration. The filtrate is
concentrated under reduced pressure to give 0.06 g of product in the form of a
colourless oil, which is used without purification in the following step.
25 Yield: 100%.
'H NMR (300 MHz, DMSO-dg), O (ppm): 3.82 (m, 2H); 3.61 (m, 2H); 2.92 (m,
2H); 2.77 (m, 2H); 2.4 {m, 3H); 1.53 (s, 2H); 1.1 (t, 3H, 7.5 Hz).
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8.3. _ 2-Amino-1-ethyl-7-[4-(2-{[{4-ethylmorpholin-3-yl)methyllamino}-2-
oxoethyl)phenyl]-N-methyl-4-oxo-1,4-dihydro-1.8-naphthyridine-3-carboxamide

hydrochloride
Using the same procedure as that described in Example 7, step 7.3,

starting with 0.14 g {(0.37 mmol) of the compound obtained from step 2.5, 0.05
g (0.37 mmol) of the compound obtained from step 8.2, 0.13 g (0.4 mmol) of
TBTU and 0.12 g (0.92 mmol) of diisopropylethylamine in anhydrous DMF (4
ml) and 0.17 ml of a solution (1M) of HCI in ether, 0.07 g of product is
obtained, in the form of a white powder. Yield: 50%. Melting point: 190°C. MH™:
507.1 (tr: 5.4 min., condition 1).

"H NMR (400 MHz, DMSO-dg), O (ppm): 11.73 (s, 1H); 11.12 (q, 1H, 4.6 Hz);
11.03+10.76 (2s, 1H); 8.52 (d, 2H, 8.1 Hz); 8.15 (d, 2H, 8.1 Hz); 7.98 (broad s,
1H); 7.95 (d, 1H, 8.1 Hz); 7.47 (d, 2H, 8.1 Hz), 4.61 (m, 2H); 3.94 (m, 2H); 3.81
(m, 1H); 3.58 (m, 3H); 3.38 (m, 4H), 3.18 (m, 3H); 2.81 (d, 3H, 4.6 Hz), 1.28
(m, 6H).

Example 9: 1-Ethyl-7-[5-(2-{[(1-ethylpyrrolidin-2-yl)methyllamino}-2-
oxoethyl)thiophen-2-yi]-N,2-dimethyl-4-ox0-1,4-dihydro-1,8-naphthyridine-
3-carboxamide (compound 52)

9.1: (5-Chlorothiophen-2-yl}acetic acid

1.2 g (29.8 mmol) of sodium hydroxide powder are added to 19.7 g
(158.8 mmol) of FAMSO, the mixture is heated at 70°C for 30 minutes, 3 g
(19.8 mmol) of 5-chloro-2-thiophenecarboxaldehyde are then added and the
mixture is heated again at 70°C overnight. At room temperature, 850 ml of
water are added and the aqueous phase is then extracted with ethyl acetate (3
x 430 mi). The combined organic phases are washed with saturated aqueous
NaCl solution, dried over Na;SO,, filtered and concentrated under reduced
pressure. 6.7 g of product are obtained in the form of a brown oil, which is
used without purification in the following step.
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MH™: 253 (tr: 7.6 min condition 1)
33 ml (132 mmol) of a solution (4M) of HCI in dioxane are added to 6.7
g of the compound obtained from the preceding step, dissolved in ethanol (44

- ml), and the mixture is heated at 80°C for 2 hours 15 minutes. The mixture,

10

15

20

25

30

cooled to RT, is diluted with ethyl acetate (400 ml) and washed with saturated
aqueous NaHCO; solution (350 mi) and then with NaCl (200 ml). The organic
phase is then dried over Na,SO,, filtered and concentrated under reduced
pressure. The residue is purified by flash chromatography on a column of silica
gel (eluent: heptane/dichioromethane), with a gradient of 0% to 50%
dichloromethane. 1.93 g of product are obtained, in the form of a brown oil.
Yield: 32%. MH": 205.1 (tr: 5.33 min condition 1)

0.97 g (23.1 mmol) of lithium hydroxide monohydrate is added to 1.93 g
(6.6 mmol) of the compound obtained from the preceding step, dissolved in a
solvent mixture (1/1/1 THF/methanol/water) (33 ml). The mixture is heated at
70°C for 2 hours, cooled to RT and acidified to pH 1 by adding 23 ml of
aqueous HCI solution (1N) and then extracted with dichloromethane (twice 30
ml). The combined organic phases are washed with saturated aqueous NaCl
solution, dried over Na,SQ, filtered and concentrated under reduced pressure.
1.44 g of product are obtained in the form of a brown powder, which is used
without purification in the following step. MH™: 176 (tr: 12.3 min condition GC
CI/CH4+).

9.2: 2-(5-Chlorothiophen-2-yN)-N-[(1-ethyipyrrolidin-2-ylimethyl]-
acetamide:

Using the same procedure as that described in Example 4, step 4.1,
starting with 1.77 g (10 mmol) of compound obtained from the preceding step,
5.4 g (40 mmol) of 1-ethylpyrrolidinylmethylamine, 6.4 g (20 mmol) of TBTU
and 2.58 g (20 mmol) of diisopropylethylamine in anhydrous DMF (100 ml},
1.62 g of product are obtained in the form of a white powder. Yield: 56%.
Melting point: MH": 287.1 (tr: 4.1 min., condition 1).



NCOel CO Mlting point (C) 093 OLZ 961. 917Z LCVMS tr min. (*) purity
M+ 3839 %:2726 Z'g teat, %7176 Z'L %C*96 Z'g Z' 9217 % E 86 Vs 3209 %96
Z'S 3.991 7 %' 96 VS

WO 2010/004197 PCT/FR2009/051321
-66 -

9.3 1-Ethyl-7-[5-(2-{[(1-ethylpyrrolidin-2-ymethyllamino}-2-oxoethyl}-
thiophen-2-yl}-N, 2-dimethyl-4-0x0-1,4-dihydro-1,8-naphthyridine-3-
carboxamide (compound 52)

5 Using the same procedure as that described in Example 1, step 1.12,

starting with 1 g (3.5 mmol) of the compound obtained from step 9.2, 1.3 g (4.5
mmol) of the compound obtained from step 1.7, 0.24 g (0.2 mmol) of
tetrakis(triphenylphosphine)palladium and 14 mi of saturated NaHCOj; soiution,
in a 2/1 mixture of DME/EtOH (35 ml), 0.05 g of product is obtained, in the
10 form of a white powder. Yield: 2%. Melting point: 250°C. MH": 497 (tr: 5.3 min.,
condition 1).
"H NMR (400 MHz, DMSO-dg), O (ppm): 11.7 (s, 1H); 11.1 (g, 1H, 4.5 Hz);
8.43 (d, 1H, 8.3 Hz); 8.0 (m, 1H); 7.95 (broad s, 1H); 7.82 (d, 1H, 8.3 Hz); 7.80
(d, 1H, 3.7 Hz); 7.0 (d, 1H, 3.7 Hz); 4.5 {m, 2H); 3.72 (s, 2H); 3.27 (m, 1H);
15 3.01 {m, 1H); 2.89 (m, 1H); 2.8 (t, 3H, 4.5 Hz); 2.76 (m, 1H); 2.42 {m, 1H); 2.18
{m, 1H); 2.07 (m, 1H); 1.76 (m, 1H); 1.61 (m, 2H); 1.48 (m, 1H); 1.3 (t, 3H, 6.9
Hz); 1.01 (t, 3H, 7.2 Hz);

Example 10: 2-Amino-1-ethyl-N-methyi-4-oxo-7-{4-[2-(pyrid-2-
20 ylamino)ethyllphenyl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide
hydrochloride (compound 64)

10.1 N-[2-(4-Bromophenyl)ethyllpyrid-2-amine
In a sealed tube, a mixture of 1.9 g (20.4 mmol) of 2-aminopyridine and

25 6.1 g (30.6 mmol) of 4-bromophenethylamine dissolved in butanol (10 ml) is
heated at 230°C for 1 hour by microwave. The mixture, cooled to room
temperature, is poured into water (50 ml) and extracted with ethyl acetate (3 x
100 mi), and the combined organic phases are dried over sodium sulfate,
filtered and concentrated. The residue is purified by flash chromatography on a

30 column of silica gel (eluent: dichloromethanefethyl acetate, from 0% to 50%
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ethyl acetate). 1.4 g of product are obtained in the form of a white powder.
Yield: 24%. Melting point: 71°C. MH": 278.1 {tr: 3.71 min., condition 1).

10.2: 2-Amino-1-ethyl-N-methyi-4-oxo-7-{4-[2-(pyrid-2-ylamino)ethyi]-
phenyl}-1.4-dihydro-1.8-naphthyridine-3-carboxamide

hydrochloride

(compound 64)

Using the same procedure as that described in Example 1, step 1.12,

starting with 0.3 g (1.1 mmol) of the compound obtained from step 10.1, 0.345
g (1.2 mmol) of the compound obtained from step 1.7, 0.06 g (0.05 mmol) of
tetrakis(triphenylphosphine)palladium and 4.7 ml of saturated NaHCO;
solution, in a 2/1 mixture of DME/EtOH (15 mi), 0.12 g of product thus obtained
is taken up in methano! (3 ml) and 0.03 ml of concentrated 36% HCI is added.
0.130 g of product is obtained, in the form of a white powder. Yield: 25%.
Melting point: 242°C. MH": 497 (tr: 5.33 min., condition 1).
'H NMR (400 MHz, DMSO-dg), O (ppm): 13.7 (s, 1H); 11.73 (m, 1H); 11.12 (q,
1H, 4.5 Hz); 8.9 (s, 1H); 8.52 (d, 1H, 8.1 Hz); 8.17 (d, 2H, 8.3 Hz); 8.02 (broad
s, 1H); 7.96 (d, 1H, 8.1 Hz); 7.89 {m, 1H); 7.51 (d, 2H, 8.3 Hz}; 7.08 (d, 1H, 9.1
Hz), 6.84 (broad t, 1H, 6.7 Hz); 4.6 (m, 2H); 3.69 (m, 2H); 3.01 {t, 2H, 7.2 Hz);
2.81 (d, 3H, 4.5 Hz); 1.32 {t, 3H, 6.9 Hz).

Compounds 1, 2, 3, 4, 5, 6,7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18,
20, 23, 25, 28, 30, 31, 45, 46, 47, 51, 52, 56, 62, 63 and 64 were synthesized
according to the synthetic route described in Example 1. Compounds 35, 36,
37, 38, 39, 40, 41, 42, 44, 48, 49, 50, 53, 54 and 55 were synthesized
according to the synthetic route described in Example 2. Compounds 29, 34
and 43 were synthesized according to the synthetic route described in Example
3.

The tables that follow illustrate the chemical structures and the physical
properties of a few examples of compounds according to the invention.

0
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Table 1 illustrates compounds of formula (la) corresponding to
compounds of formula (I) for which U represents a carbonyl group and R6 = -
(CH2)n'L-

Table 2 illustrates compounds of formula (Ib) corresponding to
compounds of formula (1} for which U represents a carbonyl group, Y, Vand W
represent a -CH- group, Z represents a carbon atom, R7 represents a
hydrogen atom and R6 = -(CHa),-L..

Table 3 illustrates compounds of formula (lc) corresponding to
compounds of formula {l) for which U represents a -CH;- group, Z, Y, Vand W
represent a -CH- group, R7 represents a hydrogen atom, and R6 = -(CHaz)n-L.

In these tables:

- in the “salt” column, “-* represents a compound in free base form,
whereas “HCI” represents a compound in hydrochloride form, and the ratic in
parentheses is the (acid:base) ratio,

- Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, methyl, ethyl,
n-propyl, isopropyt, n-butyl and isobutyl groups, and

- Ph and Bn represent, respectively, phenyi and benzyl groups.

Lt
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The compounds according to the invention underwent pharmacological trials

to determine their inhibitory effect on proteins with tyrosine kinase activity.

By way of example, their inhibitory effects on the tyrosine kinase activity of
PDGF-R and/or FLT3 were measured in vitro in cell models.

The inhibitory activity with respect to the PDGF or FLT3 receptors is given by
the concentration that inhibits 50% of the proliferation activity of Baf3
tel/PDGF or MVV4-11 cells, respectively.

Measurement of inhibition of the tyrosine kinase activity of the
PDGF beta (PDGF-RD) (Baf-3 tel/lPDGFRU) receptor:

This test consists in evaluating the effects of the compounds on the
tyrosine kinase activity of the PDGF beta receptor.

The inhibitory effect of the compounds according to the invention
towards the tyrosine kinase activity of the PDGF-R receptor was evaluated
on the murine haematopoietic cell line BaF/3 transfected with a plasmid
coding for the fusion protein Tel/PDGF-RB. This fusion protein is found in
chronic myelomonocytic myeloid leukaemias (CMML). It comprises the N-
terminal part of the Tel transcription factor and the transmembrane and
intracellular part of the PDGF-RP receptor. This fusion protein is present in
dimerized form (presence of an oligomerization domain in the N-terminal part
of Tel) and, as a result, leads to constitutive activity of the kinase domain of
PDGF-RB. This line BaF3 Tel/PDGF has been described in the literature
several times and especially, in detailed manner, in the article by M. Carroll
et al., PNAS,1996, 93, 14845-14850, M. Carroll et al, Blood 2002, 99,
14845-14850.

The BaF3 Tel/lPDGF cells are washed with phosphate buffer and
inoculated in 96-well plates, at a density of 5x10* cells/ml (100 ml per well),
in RPMI 1640 containing 10% FCS, in the presence or absence of the test
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compounds. After incubation for 72 hours, the viable cells are quantified by
measuring the cellular ATP by means of the CellTiter-Glo® kit (Promega, Cat
G7571). The cells are treated according to the instructions given by the kit
manufacturer, and the luminescence is measured using a Luminoskan
(Ascent, Labsystem) with the following parameters: measurement: single;

integration time: 1000 ms, lag time: § s.

It is thus seen that the compounds according to the invention have
inhibitory activity on the tyrosine kinase activity of PDGF-RB. This activity is
given by the concentration that inhibits 50% of the proliferation of the BaF3
Tel/PDGF cells (ICsg). The ICso values for the compounds according to the
invention are less than 1.0 uM.

For example, compounds 6, 14, 19, 22, 24, 29, 33, 35, 41, 47 and 48
had an ICsq, respectively, of 11, 11, 27, 0.07, 2, 35, 4.7, 3.7, 5.5, 48 and 162
nM in the test of measurement of the tyrosine kinase activity of the PDGF
receptor.

Measurement of inhibition of the tyrosine kinase activity of the
PDGF alpha receptor:

The inhibitory effect of the compounds according to the invention
towards the tyrosine kinase activity of the PDGF alpha receptor was
evaluated on the EOL-1 cell line, which line is established from a leukaemia
of constitutively active chronic eosinophilic leukaemia (CEL) type. The EOL-1
line has been described as expressing the fusion protein FIP1L1-PDGF-Ra
and is sensitive to kinase inhibitors in proliferation tests (Cools J. et al., Blood
2004, 103, 2802-2005). The inhibitory activity is correlated to the inhibition of
cell growth.

The EOL-1 cells are washed with PBS buffer and inoculated in 96-well
plates, at a density of 5x10* cells/ml (100 pL per well), in RPMI 1640
containing 10% FCS, in the presence or absence of the test compounds.
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After incubation for 72 hours, the viable cells are quantified by measuring the
cellular ATP by means of the CellTiter-Glo® kit (Promega, Cat G7571). The
cells are treated according to the instructions given by the kit manufacturer,
and the luminescence is measured using a Luminoskan (Ascent, Labsystem)
with the following parameters: measurement: single; integration time:
1000 ms, lag time: 5 s.

It is thus seen that the compounds according to the invention have
inhibitory activity on the tyrosine kinase activity of PDGF-Ra. This activity is
given by the concentration that inhibits 50% of the proliferation of the EOL-1
cells. The ICso values for the compounds according to the invention are less
than 1.0 uM.

For example, compounds 5, 6, 22, 19, 24, 33, 35, 43, 50 and 51 had
an |Cso, respectively, of 1.6, 0.57, <0.01, 0.4, <0.01, <0.01, 0.8, 29.7, 3.2 and
92.7 nM in the test of measurement of the tyrosine kinase activity of the
PDGF alpha receptor.

Besides their inhibitory properties on PDGF-R tyrosine kinase, it is
also seen that the compounds in accordance with the invention have
inhibitory properties on the tyrosine kinase activity of the FLT3 receptor, as
described below.

Measurement of inhibition of the tyrosine kinase activity of the
FLT3 receptor

The inhibitory effect of the compounds according to the invention
towards the tyrosine kinase activity of the FLT3 receptor was evaluated on
an MV4-11 cell line, which line is established from a leukaemia of
constitutively active AML type bearing an FLT3ITD mutant. The inhibitory
activity is correlated to the inhibition of cell growth, according to the protocols
described by Spiekermann, K. et al., Blood, 2003, 101, (4) 1494-1504 and
O'Farrell, A.-M. et al., Blood, 2003, 101, (9) 3587-3605.

& - -
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MV4-11 cells are washed with PBS buffer and inoculated in 96-well
plates, at a density of 1x10° cells/ml (100 pL per well), in RPMI 1640
containing 10% FCS, in the presence or absence of the test compounds.
After incubation for 72 hours, the viable celis are quantified by measuring the
cellular ATP by means of the CellTiter-Glo® kit (Promega, Cat G7571). The
cells are treated according to the instructions given by the kit manufacturer,
and the luminescence is measured using a Luminoskan (Ascent, Labsystem)
with the following parameters: measurement: single; integration time:

1000 ms, lag time: 5 s.

The inhibitory activity with respect to the FLT3 receptor is given by the
concentration that inhibits 50% of the proliferation of the MV4-11 cells. it is
thus seen that compounds according to the invention have inhibitory activity
on the tyrosine kinase activity of the FLT3 receptor with I1Cs values of less
than 1.0 uM.

For example, compounds 3, 4, 5, 6, 14, 16, 19, 22, 24, 33 and 35 had
an ICsp, respectively, of 0.33, 0.21, 0.19, 0.1, 0.34, 0.182, 0.1, 0.13, 0.19,
0.056 and 0.083 puM, in the test of measurement of the tyrosine kinase
activity of the FLT3 receptor.

Ex vivo activity of the compounds of the invention was measured.
These compounds are thus administered orally to female Balb/c mice at a
dose of 10, 30 or 100 mg/kg in suspension or in solution in a vehicle such as
methylceliulose/Tween and the inhibition of the tyrosine kinase activity is
measured in vitro in a cell test, using plasma collected at 15 minutes, 1 hour
and 4 hours.

Measurement of inhibition of the tyrosine kinase activity of the
PDGF alpha receptor ex vivo:

1) Protocol for administration of the products to the mice
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The products are prepared in a mortar with 0.5% Tween 80 and 0.6%
methylcellulose gs final volume. Depending on the case, preparations of
different vehicles may be used: water, mixture of labrasol solutol 5%
glucose-water. The suspended or dissolved products are administered by
gavage (10ml/kg) to female Balb/c mice 8 to 15 weeks old.

The animals are then collected at the time given by the protocol (15
min, 1 hour, 4 hours, 16 hours).

The animals are anaesthetized by intraperitoneal injection (10 ml/kg)
of a ketamine (0.1 g/kg)-xylazine (20 mg/kg) mixture. A laparotomy is
performed to expose the descending abdominal aorta and inferior vena cava
assembly. The blood sample is collected from the vein or the artery using a
dry syringe and needle. The blood is immediately transferred into heparin
lithium tubes (BD microtainer). Centrifugation for 3 minutes at 12 000 rpm
allows recovery of the plasma, on which the biochemical test may be
performed after storage by freezing at -20°C.

2) Preparation of the HEK Tel/PDGF-R cells and measurement of
the phosphorylation of PDGF-R

In order to detect the ex vivo activity of the products using the mouse
plasmas, the HEK cells are transiently transfected beforehand with an
expression vector coding for the fusion protein Tel/PDGF-R (fusion protein
described previously). After 24 hours of fransfection, the cells are deprived of
serum overnight and then incubated for 30 minutes with the animal plasmas
treated with the products of the invention. The cells are then lysed in RIPA
buffer, and detection of the phosphorytation of PDGF-Rp is then performed
via the ELISA technique, using a commercial kit (R&D Systems, DYC1767).
The results are expressed as a percentage of inhibition of the
autophosphorylation.

In this test of measurement of the ex vivo activity, the effect of the
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compounds of the invention is quantified by the percentage of inhibition of
phosphorylation of the kinase domain of the PDGF-RB receptor in HEK cells,
induced by the inhibitory activity of the product present in the plasma of the
treated animals, as described in the following table:

Administration | % inhibition of autophosphorylation of PDGFR
30 mg/kg po | tyrosine kinase in HEK cells

Compound 15 min 1h 4h

No.

18 55 62 17

24 85 57 74

26 58 67 20

31 85 68 42

33 80 82 75

34 73 64 58

Thus, according to one of the subjects of the present invention, the
compounds of formula (1) have very advantageous inhibitory activity on
phosphorylation of the kinase domain of the PDGF-RP receptor in HEK cells,
induced by the inhibitory activity of the product present in the plasma of the
treated animals.

The compounds according to the invention are thus inhibitors of
protein kinases, especially of the PDGF alpha and beta tyrosine kinase
receptors, and, for some of them, aiso of the FLT3 tyrosine kinase receptor.

The compounds according to the invention may thus be used for the
preparation of medicaments, in particular protein Kkinase-inhibiting
medicaments.

These are protein kinase-inhibiting medicaments, especially
medicaments that inhibit the PDGF-R tyrosine kinase receptor and possibly



0201 0co2C)O0O>u_Ocol 0C) 2020c¢c4 92i (N kyo k
la CYy 2221 rt
WO 2010/004197 PCT/FR2009/051321
-88-

the FLT3 tyrosine kinase receptor.

Thus, according to ancther of its aspects, a subject of the invention is
medicaments that comprise a compound of formula (I), or an addition sait
thereof with a pharmaceutically acceptable acid, or alternatively a solvate of
the compound of formula (l).

These medicaments find their therapeutic use especially in the
treatment of diseases associated with the activity of protein kinases and
especially proliferative diseases such as liquid-tumour cancers, chronic or
acute leukaemias, Iymphocytic lymphomas, Hodgkin’s disease and
myeloproliferative syndromes, and myelodysplastic syndromes, and also
solid-tumour cancers, for example lung cancer (NSCLC), bone cancer,
pancreatic cancer or skin cancer, Kaposi's sarcoma, intraccular melanomas,
breast cancer, uterine cancer, cervical cancer, ovarian cancer, cancer of the
endometrium, of the vagina, of the vulva, of the urethra, of the penis or of the
prostate, fallopian tube carcinomas, cancers such as GIST and of the anal
region, of the rectum, of the small intestine, bowel cancer, stomach cancer,
cancer of the oesophagus, of the endocrine, thyroid, parathyroid or adrenal
glands, soft-tissue sarcomas, Ewing's sarcomas, osteosarcomas,
dermatofibrosarcoma and other fibrosarcomas, cancer of the bladder or of
the kidney, neoplasms of the central nervous system, spinal column tumours
and desmoid tumours, brain stem gliomas and glioblastomas, pituitary
adenomas and metastases thereof.

Another aspect of the invention comprises a combination between at
least one compound according to the invention and at least one

chemotherapy agent.

Specifically, the compounds of the present invention may be used
alone or as a mixture with at least one chemotherapy agent, which may be

chosen from cytotoxic agents and antiangiogenic agenis. For example, the
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antiangiogenic agent may be a compound that inhibits the kinase activity of
VEGF-R or a growth factor antagonist compound.

It is also possible to combine the compounds according to the

invention with a radiation treatment.

The combinations of the compounds according to the invention with
the chemotherapy agents mentioned above and/or with radiation are another

subject of the present invention.

The chemotherapy agents mentioned above and/or the radiation may
be administered simultaneously, separately or sequentially. The treatment
will be adapted by the doctor as a function of the patient to be treated.

These medicaments also find their therapeutic use in non-malignant
proliferative diseases, for instance restenosis, atherosclerosis, thrombosis,
cardiac insufficiency, cardiac hypertrophy, pulmonary arterial hypertension,
fibrosis, diabetic nephropathy, glomerulonephritis, chronic pyelonephritis,
haemangiomas, autoimmune diseases such as psoriasis, sclerodermatitis
and immunosuppression (for example graft rejection).

According to another of its aspects, the present invention relates to
pharmaceutical compositions containing, as active principle, a compound
according to the invention. These pharmaceutical compositions contain an
effective dose of at least one compound according to the invention, or a
pharmaceutically acceptable salt thereof, or alternatively a solvate of the said

compound, and also at least one pharmaceutically acceptable excipient.

The said excipients are chosen according to the pharmaceutical form
and the desired mode of administration, from the usual excipients known to
those skilled in the art.

o
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In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, intratracheal,
intranasal, transdermal or rectal administration, the active principle of
formula (I) above, or the possible salt or solvate thereof, may be
administered in a unit administration form, as a mixture with standard
pharmaceutical excipients, to man and animals for the prophylaxis or

treatment of the above disorders or diseases.

The appropriate unit administration forms include oral forms such as
tablets, soft or hard gel capsules, powders, granules and oral solutions or
suspensions, sublingual, buccal, intratracheal, intraocular, intranasal or
inhalation administration forms, topical, transdermal, subcutaneous,
intramuscular or intravenous administration forms, rectal administration
forms and implants. For topical application, the compounds according to the
invention can be used in creams, gels, ointments or lotions.

By way of example, a unit administration form of a compound
according to the invention in the form of a tablet may comprise the following

components:
Compound according to the invention 50.0 mg
Mannitol 223.75mg
Croscaramellose sodium 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylcellulose 2.25mg
Magnesium stearate 3.0 mg

According to another of its aspects, the present invention also relates
to a method for treating the pathologies indicated above, which comprises
the administration, to a patient, of an effective dose of a compound
according to the invention, or a pharmaceutically acceptable salt or solvate
thereof.
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CLAIMS

1. Compound corresponding to formula (1):

RS\N/U

/
R6 R4R3 0)

R1 represents a {(C1-C4)alkyl group,

R2 represents -(CHz),—B inwhichn’ =0, 1, 2, 3, 4 and B is a (C3-C5)-
cycloalkyl group or a (C1-C4)alkyl group optionally substituted with one or
more fluorine atoms or a (C1-Cd)alkoxy group,

U represents a carbony! group or a -CH»- group,

Y, Z, V and W represent, independently of each other, a -CH- group
or a carbon atom optionally substituted with a group R7 or a heteroatom
such as a nitrogen atom, a sulfur atom or an oxygen atom, or no atom, it
being understood that the ring must be aromatic and be 5- or 6-membered,

R3, R4 represent, independently of each other, a hydrogen atom or a
linear (C1-C4)alkyl group, or R3 and R4 form, together with the carbon to
which they are attached, a (C3-C5)cycloalkyl group,

m is an integer equal to 1, 2, 3, 4,

RS represents a hydrogen atom or a (C1-C4)alkyl group,

R6 represents -(CHz)—L in which n =0, 1, 2, 3 and L is a group
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independently selected from the following groups:

o a (C1-Cbh)alkyl group optionally substituted with a (C1-C4)alkoxy
group,

o a (C3-Ch)cycloalkyl group,

o an aryl comprising 6 carbon atoms and optionally substituted with
one or more halogen atoms,

o a 5- or 6-membered heteroaryl including at least one heteroatom
chosen from a nitrogen or sulfur atom, optionally substituted with a
(C1-C4)alkyl group,

o a saturated heterocycle, in which the said heterocycle is 4- to 7-
membered inciuding at least one heteroatom chosen from a
nitrogen atom and an oxygen atom, and is optionally substituted in
any position, including on the nitrogen atom, with one or more
substituents chosen from a fluorine atom, a (C1-C4) fluoroatkyl
group, a linear or branched (C1-C4)alkyl group, a (C3-C5)-
cycloalkyl group and a (C1-C4)alkylsuifonamide group, the
absolute configuration of a carbon substituted on the said
heterocycle possibly being R or S, or racemic,

R7 represents a hydrogen atom or a (C1-C4)alkyl group or a halogen
atom,

in the form of the base or of an acid-addition salt, or in the form of a
solvate, and also the enantiomers and diastereocisomers thereof, including

mixtures thereof.

2. Compound of formula (1) according to Claim 1, characterized in that

R1 represents a (C1-C4)alkyl group,
and/or

R2 represents -(CHz)»—B in which n" = 0, 1 and B is a (C3-C5)-
cycloalkyl group or a (C1-C4)alkyl group optionally substituted with one or
more fiuorine atoms or a (C1-C4)alkoxy group,
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R5 represents a hydrogen atom or a (C1-C4)alkyl group,
and/or

R6 represents -(CHz)s—L. in which n =0, 1, 2, 3 and L is a group
independently selected from the following groups:

o a (C1-Cbh)alkyl group optionally substituted with a (C1-C4)alkoxy
group,

o a (C3-Ch)cycloalkyl group,

o an aryl comprising 6 carbon atoms and optionally substituted with
one or more h-aldgen atoms,

o a 5- or 6-membered heteroaryl including at ieast one heteroatom
chosen from a nitrogen or sulfur atom, optionally substituted with a
(C1-C4)alkyl group,

o a saturated heterocycle, in which the said heterocycle is 5- to 7-
membered including at least one heteroatom chosen from a
nitrogen atom and an oxygen atom, and is optionally substituted in
any position, including on the nitrogen atom, with one or more
substituents chosen from a fluorine atom, a (C1-C4) fluoroalkyl
group, a linear or branched (C1-C4)alkyl group, a (C3-C5)-




conpounds. After incubation for 72 hours, the viable cells are quantified
by nmeasuring the cellular ATP by neans of the Cell Titer-do(r) kit
(Promega, cells are treated accordi n t| ons
gi ven by tﬁ@?%ﬁm&ur er, and the |um nescence |séﬁ§§;§0323%

Lunni noskan (Ascent, Labsysten) with thgsfoll owi ng par arret ers: rreasur errent
single; integration time: 1000 ms, lag time: 5s. is thus seen that
t he conpounds accordi t he invention e i bj.tor ctivity gn the
L e s ot el opts Bad. QT Lp @vtsy'f?eaféic@‘engwpt hihe
concentration that Juuifb! onfigliatio hefPEOldh st SassthlitelnorPalg aid PDCE
cells (1050). The 150 val ues q I he corrpognds accor ll"ng to taﬁe i nvention
are less than 1.0 pwterocycle matﬂxhe*;ﬂgeR of Souademis, 14, 19, 22, 24, 29,
33, 35, 41, 43, and 48 had an |1 C50, respectively, of 11, 11, 27, 0.07, 2,
35, 4.7, 3.9N%8M5 48 and 162 nMin the test of rreasurerrent of the tyrosine
ki nase activity gl feprestnf o REdtBhyen atom ora&@ prcﬂ.fp bf‘a'tﬁilégéﬂ‘ of

t he tyrosi ne ki nase act|V|ty of the PDG- al pha recep 0]

i nhi bitory 8fdmect of the conpounds according to the invention towar ds the
tyrosi ne kinase activity of the PDGF al pha receptor was eval uated on the
ECQL-1 cell line, which line is established froma | eukaem a of
constitutively apfihéecfoby 6Nihe B4se BPRRah Acil-AdeRRIA Salf, Grlin theFerm dfe EOL- 1
| i ne has been descri bed as expressing the fusion protein FIPlL1-PDG-- Ra and
i s sensi ti veolvatexiang alsontheppnantiomars apti digsterecisomess dheresd! including al .

Bl ood 2004, ;g*()S) The inhibitory activity is correlated to the

i nhibition gﬁ)ﬁ lr%q(p%rrowth The EOL-1 cells are washed with PBS buffer
and inoculated in 96-well plates, at a densi ty of 5x104 cells/m (100 pL

per well), in RPM 1640 containing 10% F in the presence or absence of
the test conpoundsCommoundieifonny Mmgggd@@mil chgracterigadein that

i ncubati on ?HI e cells are quantified by nmeasuring the
cel lul ar ATW%?FWE%E%%# %‘ﬂ@l& iter-do(r) kit (Pronmega, Cat 07571). The
cells are treated according to the instructions given by the kit

manuf acturer, and the | um nescence is neasured using a Lum noskan (Ascent,
Labsystem) with ﬂh@omqumqu‘omu@n@t%@rdnsdelﬁlermﬁs charagderized intbat at i on
tinme: 1000 S i

according to thJeéll%ﬁv &?thve’ ?HHg?o@#&@ﬁ@'ﬁfﬁhéﬁﬁtwr%ég%%l nase
activity of aﬁlﬂ)ﬂﬁe&ené'grcmmctl vity is given by the concentration that
inhibits 50% of the proliferation of the EQOL.-1 cells. The I C50 val ues for
t he conpounds according to the invention are less than 1.0 pM For

Feapect | vel y. _of “1CBMRyUBEof 1otgyis' scbording, 16 Cigh 1 ehapkicfie gt S
92.7 nM i n RBaandist RéfarikersR5 eepraisent a hiydrdgenrostone ki nase activity of the
PDGF al pha receptor. Besides their inhibitory properties on PDGF-R
tyrosine kinase, it is also seen that the conpounds in accordance with the
i nvention have ighg h'&ﬂ taur, r"i’féd i of the
FLT3 receptor, é es ﬁfg&l‘ae(?) Q&&rﬁ@gstér(g%nﬁ]? gbgﬁ%?bl t|'\éﬁh§
tyrosi ne ki ﬂmmeant—l[Q(R:SRe)‘]mtlhbl(RBXRG) ésimpther para or métzepositioimrelative & f ect
of the conpgunds accordi. invention towards the tyrosine kinase
activity oft é"&fwﬁrcgwggt%%%gg eval uated on an Mv4-11 cell line, which
line is established froma | eukaem a of constitutively active AML type
bearing an FLT3I TD nutant. The inhibitory activity is correlated to the

i nhi bition of ceFl an’qmm.llnd afdoondian) accardingdodilarolls chasamterizet imythat

Spi ekermann .K. et ... Bl oo 3,.101 494- 1504 and O Farrell,
AN et al S SRR ramene Shihergfiowigompiindsg

2010/ 004197PCT/ FB%PH%Oﬁé EN-ina-oxo-7-MS:do-9RphengMIaERAA i L PES
buffer and inoculated in 96-well at es, M %&) Sit) IY@Ogﬁ@!el ls/m

(100 pL per phenyl)-1,4-dihpera- 1,ﬁ6mapltthmdmm3wgam@maﬁm$a in the presence or

oo e quant| FRTNG PRt kerde 1 DUV PLAR 2 B rtiietyiafiind ' ©
Cel I Titer- @mbtﬂwphéﬁym@ethmoﬁ?ﬁ741-h|hy‘dte-1caahbghmyﬁdtrteeei ed according

to the instructions given by the kit manufacturer, and the | uninescence is
measur ed usF@@poxamige.noskan (Ascent, Labsystemn) with the fol | ow ng
paranmeters: neasurenent: single; integration tine: 1000 ns, lag time: 5s.
The inhibitory activity with respect to the FLT3 receptor is given by the
concentration that inhibits 50% of the proliferation of the MW4-11 cells.
It is thus seen that conmpounds according to the invention have inhibitory
activity on the tyrosine kinase activity of the FLT3 receptor with | C50
val ues of Iess than 1 0 pM ' For exarrple corrpounds 3, 4, 5 6 _an

1 A~ N P~ NS ~ M~ A ~ AN A~ ~ I~ A ”~ ~



The aninmals are then collected at the tinme given by the protocol (15 mn, 1
hour, 4 hours, 16 hours). The animal s are anaesthetized by

intraperito |l A ' (10 m/kg) of a ketam ne ( e (20
ng/ kg) m xt W@.Zdﬁrq@%yrﬁ]ony is perforned to expose ?%éﬁ!me%ﬁp
abdom nal aorta and inferior vena cave.ggsenbly. The bl ood sanple is
collected fromthe ve| n or .the artery using a dry syringe and needle. The

i orotai ner) - CoftAN PG HBT Bty ARG e -8BV AT efdover y of

t he pl asma, ppan 1C41d; r@nqphg bid gﬁ% rformed after storage by
freezing at p_ %}U Hﬂ@ Prepﬁh |loirr11%(s):%-c XEEHK'B eI/PDGF R cells and

measur enent of tﬁfﬂrpIﬁIOsb-leﬂTWNamatherﬁ-OWZ-oxo-z -(pwridi2agamimo)etitydlet t he

t f I t he HEK [
te)r(a\rllls?/gnfllcyb%é%%?e&@‘&ﬁ%ﬁ%éﬁéﬂ@%ﬁgﬁﬁ' 'ﬁagg’g‘%ggg?g?\nﬁctorecodl ngef of ?Lg
fusion protein TeldRab- 'R(4—f[2'4fq20cﬁhtﬁfd%%h?l)&%ﬁ]liﬂéﬁoé%h?ﬂbI‘ié’rﬁ)I)ViuetINIIh@-r 24

hours of transfection, the cells are deprived of serum overnight ‘and then
i ncubat ed f Brethy-4rpxerled-ditiydroI&naphthyridinead-easbaxamited with the products

Phe: phosphoryl ar 2B Blad2 fts U R s MBS ok E RO BER IS c i e,
using a comstiybNamekiyl-4-666>13-dihgdro-1BreapRt ndﬂibes-eaﬂddthuéée expressed as

a percentage of |nh| bition of the a utophosphorylation. - 87 - conmpounds

of the invention T%“'&Bahﬂw -dhmefhyhfeoxen’ cérilaexo-atl(pvilirdri ti on of
Preeca by VRS eSOV IS i SR RAEC R Rl idFr o'
the treated ani r@4ammas1-éﬂwl:-N mym-nmﬁ(awzwmg [{mfide2- Admi ni stration 30
e cel s cAmstnipRboatspRer-EA by 63-tapiviine B-carbosasiin; 20 31
85 68 42 33 80 82-afindH-éthyl-7-(4-{2-{(2-methoxyethyl)amino]-2-oxoethyl}phenyl)-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-7-{4-[2-(cyclopropylamino)-2-oxoethyl]phenyl}-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyl-7-(4-{2-[( 1-methylethyl)amino}-2-oxoethyl}-
phenyl)-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-7-{4-[2-(cyclopentylamino)-2-oxoethyl]phenyl}-1-ethyl-N-
methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyl-4-oxo-7-{4-[2-0x0-2-(pyrazin-2-ylamino)-
ethyllphenyi}-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-7-{4-[2-({[(2R)-1-ethylpyrrolidin-2-yllmethylJamino)-2-
oxoethyl]phenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-1-ethyl-7-{4-[2-({[(2S)-1-ethylpyrrolidin-2-ylJmethyl}Jamino)-2-
oxoethyl]phenyl}-N-methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-1-ethyl-N-methyl-4-oxo-7-{4-[2-0x0-2-(pyrimidin-4-ylamino)-
ethyllphenyl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyl-4-ox0-7-{4-[2-ox0-2-(pyrid-4-ylamino)ethyl]-
phenyl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide,




64 58 Thus, according to one of the subjects of the present

i nvention, the conpounds of fornula (I) have very advantageous inhibitory
activity on , jon of the kinase donain of - cept or
in HEK cell @%@MW the inhibitory activity of %&%ﬂ’%ﬁ)@ent in
the plasma of the treated aninals. -9 The conpounds according to the
invention are thus inhibitors of protein kinases, especially of the PDG-

| ph d beta t J Kj d, for, f.th | f
£he FLT3 tyrosi nt N RACESHBERETBIE /A2 B RN Hed e H BN A2 ot he
i nvention naxodthySpRshyissdxbor ,41d?l?yd?bﬁl?g-_f 7 #eﬂmrgiﬁnér?fﬂse‘g&?@hﬁe In

particular protein kinase-inhibiting nedi e FLT3 tyrosine
ki nase recept or . 2-amino-1trathy)-Namethyhdagxe-G-{aatdna-24pyrid-2-yaméwi)s, a subj ect

an addi 1 or M MPYidi2NES: CREHeD- LS Be TS Beam ¢ aci d. or |
alternatively a Eiéin’ﬂﬁbel-éfhy‘-hﬁnﬁﬂiwml[ﬂ[10ﬁ1eflfﬁvlfﬂlbﬁo-gL(%)Krid-z-ylam-fﬁl@)se

medi caments find their therapeutic use especially I e treatnent of
di seases asSbwilabenylwtaxorhé-dibydrer1.$-naphthyridinerk¢arhoxamigdel especi al |y

proliferative digg S R Luayid-tugour.cancers, . clron r acute

| eukaeni as, |ynp (;%Zﬁiﬁ ?’cﬁgﬁ‘&bﬁ’;’ﬁswfﬁo‘a%‘i?ﬂgéza@’é@é@fﬁg'ﬁé}@ﬁb‘ﬁ? oliferative
syndrones, aimg]pyrid-8d)s pjdadihiydros ¥, 8chapTRyriding-Rtsboxamide,t unour cancers,

for exanple |ung. cancer ncer ancreatic _cancer_or skin

gNSCLC), bone ca C [
cancer, Kaposi' s2@aiBenkethyh4dedidretmdmarshalin-3ndiaethyllaming-2-ut er i ne

, - LN L ; . tri f th
vagina. of SRSy RN HEY PR G@OF i B LB VR L e,

fal | opi an tcdrboramidejomas, cancers such as G ST and of the anal region, of
the rectum of the small jn ine. bowel cancer t omach cancer, cancer of
t he oesophagus, 'ﬁ"'l"H@‘%ﬁ@wjf?ﬁhég'{[(ﬂgﬁtgglﬂ?OFBQP%'ﬁybﬁW&%MHa@ T?gil gl ands,

soft-ti SSueowtﬁﬂwid'ﬁw}?g:rﬁ%@%%%?’%’f@mé’a{ﬁ%{:mﬁi@ggf i brosar cona

and ot her fibrosarconas, r or o I dney, neopl asns
of the centearboxamide)s system spinal colum tunours and desnoid tunours,

br ai t [ d.glj t L tuit ad t
Chereor 0 RarnBe- Setsbr BeRi s Ry et dHroRRo R AR nat on
bet ween at méw}amﬁo):graa@@ﬂmpg_@ﬁwﬁNylﬁwe{tﬁylmsxbﬂ\(&-amy%arsi at |east one

chenot her apy agent .. Specifica , e conpounds “of the present
i nventi on negphbylidieg-darabexamides a m xture with at |east one chenot her apy

agent, which may,he .chas LM 5Vt Gt OX | tS~and gntiangi ni c agents.
For cxanpl o 1 nez Ao Gy ARG URBRHLT s ABARA

i nhi bi ts t heekiyl2sexdethyliHanyiliN-VithyR4-@xoa 8 difdiol B8 riphiiriiimniast
conpound. It is al so possible to conbine the conpounds according to
the invent i SHPRXAMIAR, r adi at i on treat ment. The conbi nations of the
conpounds accor dp gt 9 4t LAMgnbI bl 4t € Y agept s menti oned
above and/or wt %?“éﬁ?:}t%xl g;{gqgr@ﬁ%\‘ﬁﬁiJb?@gfﬁgmi@r@%lg@gtI nventi on.
The chenot hmaetipj}amjao)-2-oxeethytiphenpbdi-metingiboxd-Het-diided-1c8 may be

adm ni stered ﬁj{ﬁul.(ijan%us%y, separately or sequentially. The treatment wl|l
be adapt ed TRPHAYWIYBRTHFAReX@Midehcti on” of the patient to be treat ed.

These nedi canent iSO 4 Yhgirs. ap.esiial ! s 18l
proliferative di%gg*slgg,ﬁ?ﬂglyl ?ﬁgt[%éﬂ@%ﬁ?ﬂ%‘?f@ﬁﬂm@@éﬁr@si s,Hw-

t hr onbosi s, aminogiZacxdetbyphariygdymethyt-dicao- hdihydroph 8:naphithyriding-3ar t er i al
hypertension,  fibrosis, diabetic nephropathy, glonmerulonephritis, chronic
pyel onephri(fqrg?x?fﬂ ngi omas, autoi mnune di seases such as psori asi s,

scl er oder mat i ti 2.aMind YURAYENRRBETLY —[fzf(?[f(zR)@fmiéih%ﬁlffénryl)?gﬁg!ig@@t-b

According to another of itS aspect's, the present inventio

phar maceut i hnetoyhamina)raxoetbyiphenyligd-oxe- bdidivedrpr i, Baiaphthyridinedpound
accordi ng g& ég)g 'jngtéenti on. These pharnmaceutical conpositions contain an
effective d6R°%7 ’| east one conpound according to the invention, or a

phar maceuti cal | Q-aﬁﬂﬁ@ﬂaéth?i-?f{si{m{{[ézmo‘i-(2-(ﬂﬁoﬁiétﬁﬁl?}f&i/ridﬂ@i#ﬁyl]ﬁ?ﬁtﬁﬂ}-e of the

sai d conpound, and al so at | east one@ghar maceutica accept’abl e exci pi ent.
The sai d ex@nincdri-exeataylinsidesryBdorethilyd-oxot hé-dindraet 8unaphthyridinem and t he
desired nod%ﬁgltbog(gmia'éstrati on, fromthe usual excipients known to those

e art.

skilled in =90 - In the pharmaceutical conpositions of the
present invention for oral, sublingual, subcutaneous, intramnuscular,
i ntravenous, topical, intratracheal, intranasal, transdernnal or rectal

admnistration, the active principle of fornmula (1) above, or the possible
salt or solvate thereof, nay be adm nistered in a unit adm nistration form
as a mxture with standard pharmaceutical excipients, to man and ani nmal s
for the prophylaxis or treatnent of the above disorders or diseases.

e o,



CLAI M5 1. Conpound corresponding to formula (1): Rl represents a

(C1-C4) al kyl group, R2 represents -(CH2)n--B in which n' o, 1, 2,

3, 4 and B | - - cycl oal kyl group or a (Ci-

optionally Qig;q(‘lﬁﬁ@g’?% th one or nore fluorine at mfﬁ@%ﬁ% koxy
group, U represents a carbonyl group orgf_-CH2- group, Y, Z, Vand W

represent, independently of each other, a -CH group or a carbon atom
optionally substituted th up R7 or er ch as a nitrogen
atom a sulfur a tﬁﬂ"lﬁ‘P‘m@t%&ﬁm'U’rﬁ"%ﬁ lh t”éﬂr&a&[g Bbﬁlﬂa-%'der st ood t hat
the ring nu ||t6?o FNG_ r epresent,

I ndependent WI 0 eagﬁs%rt ??’?ngpgg%wﬁ‘a@gmpﬁgw ! 4 dlh i’% al kyl

group, or RBaphihyfdines3-carhmeatider with the carbon to vvh| ch they are

ms. ?Zgreg’seﬁtéci ﬁftﬂn R A AP AR e et

-(CH2)n-L i g -1
2010/ 004197PCT/ R2009/ (I),Qiggé{]e.nﬁb %tﬁy‘qglg?)%tﬁ gﬁﬁﬁuggldé@{drg } romthe
f ol | owi ng gnaphthyriding-3-Carlasamideg) group optionally substituted with a

Car bon at oms. ana2diningr Eety RGN A A SitetavisfhyDtomRSiER at o,
5- or 6- W”hiﬁtﬁ?}d?ﬁh@b%ﬁﬂethﬂjﬁﬂéﬁyﬂ@-é&oﬁ% ?@1@hﬁ?ﬁ&iyﬁﬂ!rﬁeh9)-sen from a

nitrogen or sulfur atom optionall substifuted with a (Cl-C4)al kyl group,
a sat ur at edCABOXABYUYR) e, in which the sai d heterocycle is 4- to 7- nenbered
I ncl udi ng at | east, O

S el S SRR SRR 7,0

nitrogen at omemyt)mérm] DlethifiNentath M-buertt‘ts-dtt’g@@n 8-n@aphthyriding-3ne atom a
(C1-&4) quorg&x group, a |near?or branch Cl-A4) al k;ylf group, a
(C3-05) - cy€#k R‘E}! deyr oup and a (Cl- C4)al kyl sul fonam de group, the absolute

T S AR e,

being Ror S, or racenic atomo

group or a amlm@roaomlyllpynd-zyl}ﬂtdtley!immetbw-dt-lmaoblaéeillwdroﬂ 8n

aci d-addi ti on or.in.the formof a solvate, and al so the enantioners
and di aster@ﬁ?@@ﬂﬂ?’@%‘h@?@ﬁxam' 81 udi ng mi xtures thereof 2 Corrpound of

formula (1) acco L NThbt _ t a
(C1-C4) al( ki/l grogginqigﬁ ﬂeﬂﬂl rl"«)gmrag%?jgge ée&d ?:l-(tg ﬁ—ﬁ >

ang F t[ St adem:]ﬁ@nyi}ryel déiyk!;o-ﬁ@(naphthyndlne@-cé]zb)c?tbhydéi,grf)up opt i onal I y 03
substituted wi one. ar r ri 0 al koxy group, -
~and/or U repre$Ehpigo a1'gﬁ}y‘g"8{? Sty "%eé')ﬂgl "@-EYI @HUISJ 7grg P Y, Z,
V and Wr epypseth ,t]annﬁ@}pmgamw)pﬁénﬁf-atbﬁ-melLd.hf}droqts SEHRyRin@-3.ar bon

atomoptionally substltut ed with a group or a heteroatom such as a
ni trogen ateAboxamidel fur atom or no atom it being understood that the

e b NP e BRS  oB  pr  r (cu- cn
al kyl groupylethyﬂﬁnﬁnd]elﬂtiyq eﬂiyl)lﬁdl&ﬁﬁlﬁirow 8maphehyeiiireB-dapbatrfidel hey are
attached, a (C3-05)cycl oal k and/or mis an int eger equal to 1, 2,
3, 4, 2-amino-1-ethy N~methy!-7 (4-{2-[(3-morpholin-4-ylpropyl)amino}-2-
oxoethyl}phenyl)-4-oxo-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyi-4-oxo0-7-(4-{2-ox0-2-{(2-pyrid-2-
ylethyl)aminclethyf}phenyi)-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyl-4-ox0-7-(4-{2-oxo-2-[(2-phenylethyl}amino]-
ethyl}phenyl)-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyl-4-ox0-7-(4-{2-ox0-2-[(3-
phenylpropyl)amino]ethyl}phenyl}-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-1-ethyl-N-methyl-7-[4-(2-{[2-(1-methyl-1H-pyrrol-2-yl)-



and/or R5 represents a hydrogen atomor a (Cl-C4)al kyl group, and/or

R6 represents -(CH2)-L in which n =0, 1, 2, 3 and L is a group

i ndependent omthe follow ng groups: éé)aqadé oup
optionally Qﬁ%ﬁﬁ{’@%‘ ith a (Cl1-C4)al koxy group, o éf é %%g{kyl
group, an aryl conprising 6 carbon atogg.and optionally substituted with
one or nore hal ogen atons, a 5- or 6-nenbered heteroaryl i ncl udi ng at

| east one heter.oat.onn.chos ma.,nitr en or, Ifur ionally
opat {0 eIt ShRSERRphe Bt S A B L i b oS P b ci
the said hebgwﬁ{,gel S 5- to 7- nenbered including at |east one heteroatom
chosen froma nitrogen atom and an oxy?wn atom and is O{)tl onal |y

substituted in ayampinori-ethyl- T|-[|4e€l2utﬂ€1n tpyriodidin-2-yhoethyl 0}d|2t-h one or

I U0 YSRGS HhAN RS PR S SHagh AR 7 0P

group and achBbxgMmiagky! sul f onanni de group t he absol ute configuration of a
carbon substituted on the said heteroc 0SSi bI being Ror S, or

racem c, and/or RBAmMiaert{&methaxypropy mﬁt yYhdopxer 6{(41[2643%21’(?W'@120up or a

" thet or nygminolesyreAS A RiRiorbrEe dRR A Rie SRABE0RERE: o comer s
thereof, includi Bsammtll{&%z-{m902@3|f|uoroethyl)%/rrmbwénﬂho}-ﬂr mula (1)

according to Claiml, characterized in resents a carbonyl group.
4. CorrpoundOES‘PeW'r)HM%V‘H')eﬂéﬂmthﬂ"i'@x@ﬂaﬁﬂ"ly retaB-napbihviiding-a- t hat t he
ring conpri ﬁéf’tﬂ)xgmige V and Wis chosen from phenyl, pyridine, thiazole and
t hi ophene groups. 5. Conpound of formula (1) according to Claim]1,

6. “Comound ot Tore (11 "ackordi g o e 7 dharaciered 1 it the
chain -[C(RQ@EWV%W\%#( ﬁ’yﬁ'g (?’%’ ﬁeé:baﬁ’@‘iﬁ“ ahi Ne1Bn rel ative to
the ring tocufdxBmidel s attached. 7. Conpound of formula (1)

according to Caim 1 characterized in that it is chosen fromone of the
follow ng corrpouﬁeamlno -1-ethyl-7-[4-(4-{[(1-ethylpyrrolidin-2-yl)methyllamino}-4-

2- am no- 1- et hyl - t hyl «/4- || ph 1)-1, 4-
G hycro- 1, oORTDGRRaH - aSi fhenf dedivaro- £ BSApRANG L 71a (2 [ (1
- et hyl pyr r obafigkamidéet hyI ] (et hyl ) am no) -

2- oxoet hyl ) pheny1l] N-'met h 0x0- 1, 4-di hydro- 1, 8- napht hi/rl di ne- 3-

car boxam de, mep%¢{Wd#f@F&0m@midm Z)-yl)methyl amino}-2-

o 0o e R R o S Ay L) 111 )

2- am no- 1- ethpoxbinigé hy1- 4- oxo- 7- {412- oxo- 2- (pyri d- 2-yl am no) et hyl | -
phenyl}-1, 4-di hydro-1, 8- napht hi//_pl}dl ne- 3- car boxan de,

2-am no- 7- ( 4- { 2- Braroirr Gib Rl ethvieymlidin-gxdmethyliaminah3-axeethyl- Nnet hy! -
B N R S T R O By g pyidine

et hyl - N- et Bydamexafmdb 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxami de,
2-am no-| - et hyl net hy1- 4- oxo- 7- -
1 Mot hyl ) am no] eBrATBHERVAPPETY Arliart by AR fﬂpﬂ ety lamineami de.

2-am no-1-e

yl met hyDam Eg?%tPW?FWﬁWQW'lf’@yErao&'ﬁ%'%nggﬁ?%r I g‘? ne- 3- car boxani de,

2- ami no- | - ecapbx@amide,( 2- [ ( 2- met hoxyet hyDani no] - 2- oxoet hyl } phenyl ) 44net hyl -
- 0x0- 1, 4-di hydro

2- am no- 7- { 442- (8@1“5'5?@%&”%% [%ioe)%e{_ia;,étg&%%xyﬂnﬁi%g%-yﬂpelhngohﬁﬁt hyl - 4- oxo-

1, 4- di hydr oploSeritpifm Lrf t—ﬁ@f%&o‘l@f@llﬁ ro-1 8-na hth ridine-3-
2-am no-| - ethy'igel\l-net%}7 (4-{2-[(1-rethy ethy I2 oxoet hyl } -

pheny1) - 4- ogarbDxamidlény dr o- 1, 8- napht hyri di ne- 3- car boxam de,
2-am no-7-{412-(¢y 2- oxoet fyl hyl - Nmet hyl - 4- oxo-
1, 4-di hydro-1, 8- ﬁfﬁhﬁ%ﬁéﬂ@? ISR %}")]"R&ﬁyﬂ ihiric) 2-
oxoethyl)thiophen-2-yl]-N,2-dimethyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-7-{4-[2-({[(2R)-1-ethylpyrrolidin-2-ylJmethyl}amino)-2-




2-am no-| - et hyl - N-net hy1l- 4- oxo- 7- { 412- oxo0- 2- (pyr azi n- 2-yl am no) -
et hyl i phenyl } -1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxanni de,

2-am no- | [ (2R) - 1- et hyl pyrrolidin-2-A ?)FI

oxoet hyl]phm%mlqg 'ﬁ# - oxo0-1, 4-cli hydro-1, 8- nap[F(tﬁ W@1ﬁ1
car boxam de, -99-

2-am no-1-ethyl-7-{442- ({[(2S)-1- ethyl pyrrolldln 2-yar net hyl } am no) - 2-

gg?ﬁé%” gge%et}hy'\lﬁhenyh}ylkl #\681@?11(2 et grB8y|}—4-oxo— hﬁlt ngfldldcla %- 3

2- am no- 1- ehBph lﬂ%bﬂ-l:afbcﬁéé‘?mae{‘l‘lz 0X0- 2- (pyrim di n-4-yl anni no) -
et hyl ] phenyl }-1, 4-di hydro-1, 8-n r| di ne- 3- car boxam de,
2-anm no- 1 -ethyl - Rkaremyh-emwﬁ?ﬁf Rmoetbylpy;mhdime-yﬂ-am no) et hyl y

no- 1 et ny 1 OGSy IBRIOA M v i bﬂwf‘nﬂ‘eqmé'-wﬁ?%@ﬂ& oxosthyl }p

henyl) - 4- oxfa hth‘}ndlriehii(-@aftfbthlﬂenap ht hyri di ne car boxam i de
2-am no-1 -ethyl-N-neth - 0X0- 728&512 0Xx0- 2- ( ﬁ/mam no) -

et hyl ] pyri d- 2- y1#-aming- HwT'fo{Zﬂ K&Bbrﬂr@thvlwﬁ@h@nc?av ethilamino)-2-  2-am

et ny1 | phony POSTSES- 3 iagol 4y mBt 4 S5 1 e e Hap bR
2-am no-| - eafboxahhidet hyl- 4- oxo- 7- { 642- oxo- 2- (pyrl d- 2-yl am no)

ethyl | pyrid-3-y1l-1, 4-dj hydro-1 . 8-naphthyridi ne-3-carboxam d

2- ani no- 1- et hy1- 2mm2ﬂeﬁn&h@rﬁ%«“ﬁ§)ﬂ rat!aylpmhthﬁ]-aﬂmﬁ&l}w]@mtno) -2-
oxoet hy! ) PhekdenhiZibbpAe fPNtmethyl 428489, 4-afhyBRY [EHBb Y Raifie-3-
car boxam de,

-ethyl-746- cﬁfbppcemme hyl nmor phol i n- 3- Anet hyl | ann i no} - 2-

ggggg;\;lm) 82,” d-35Y, 1rg’lng - -c%l%}é-_ti?é?{_[ﬁ’-gt_h?llpiyrr%?dirn-2-yl)meth3ﬁfa¢rt1lrr]; i-'z‘-j' ne-3-
-ethyl-7444 L Ay N0) - 2- 0xoe
t hyl i phenyl?x%hgtgﬁﬁ?ﬂqpl%“w« dé{ hgld%g&?p'y 0%:;1‘} ﬂ?ﬂ ?lr@Fﬁ{eﬂ%‘h&:ar oxami de,
2-a m no- 1- catbppxamide,( 2- {[ (4- et hyl nor phol i n- 3- yChethyI]am no} 1 -

Car boxan de. 2- AAIBNG? Lq h@qro#ﬁéz{ﬁu%tﬁx'ex"a'd%v%ﬁ BetMigriagreol 1d
in-2-yl]- nakdsefthwﬁhe %nmgw 1}4JH1H§Q$rBM18 ﬁaﬁhmyhdme-s-

, 4-di hydro-1, 8- napht hyr| d| ne- 3- car boxam d -am no-1
" et hyl- 744- PQFDPFFU’Q@,J -(2-fl uoroet hyl )pyrrol idin- 2 ylimethyly am
i no) - 2- oxoet hyl ] i fbs - - di - 1 r4 di ne- 3-
car boxani de, E%ﬁ'ﬁ%é}% 'hﬁ"ﬂfét%l -@ﬁﬁ-ﬁé}%fﬂé}%ﬂ?—% %?%[PQ%#'W%t hyI su

| fonyl ) pyrr okoetﬂyi)pﬂﬂéhyiy’i-]elm”ﬂ‘h‘iét [p-px 3= m@mmbnpeimebhtﬁwﬂﬂ@‘@-

, 4-di hydr o- 1, 8- napht hyri di ne- 3- carboxam de, 2-am no-1
" et hy1l-7- {SQ?" KE(WEY.- 1 - (24 uoroet hyppyrrolid in-2-ygnethyl}- ani
no) - 2- oxoet hyl ] pyr - 0% _d o5

, 8-napht hyri di ne dc'glp é Qémcgkﬁ b@*@ﬁw?*qﬂ(z%a&w %grrﬁﬁdliln 2
i no-1| {ﬁt Ihg/l yIMafhyfétaﬂnnﬁe]eﬁ!mxﬁsEﬂqlD?henpl]-N)—(rga[rt]tﬁyl’di@-e)ri]o-1(??learczﬂ(rjs-fIh | L
uoroet hyl)pyrrolid.,in nme am no)ethyl]p heny |yro-,-
na pht hyrid ?H‘%thxf'é'é‘ﬁbgféaq%é"%/ 2-amin o0-7-{4-[2-({[(2 R)-1-(2, 2-d
i fl uoroethyl) pyr - L } ﬁ%ﬁﬁt -
henyl}-1-ethyl - ESHrh elﬂﬁ% xlg [Iiie(gb%ﬂ %thg@gmlld@ ?22 a?lyno}-Z
i ne-3-car boﬂmtbyl)-2 methylphenyl]- N-methyl-4~oxo~1 J4-dihydro-1, 8~naphthynd|ne-3—
2-am no-1-eth thyl-7-{442-({[4- (1- et hyl et hyl ) nor phol i n- 3-y11-

AR

met hyl | am n8 Xy ?hyl i pheny1}-4-oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3-

car boxami de, 2- an?ném thW—?z[%‘l()z({Tfl(‘]{-éﬁ'n rp?Yr%h@'HE@RpMnE@ﬂWt i ] ho}-2-

i n-3-yOrnet hygam no} - 2- oxoet phenyl] - 1- et hyl -4-o0xo-1

, 4- di hydr o- onahmawmnw]rNdna ihydige1,8-naphthgridine-3-

|no 7-{512- %’%‘%’%&5\# (2,2-d |quoroethyppyrroI|d in-2-ylinmethyl}- am
i NO) - 2- oxoe 2-yl1}-1-ethyl - N-nethyl-4-oxo-1, 4-di hydro-1 , 8-
napht hyrid ine- 32@mlhbo?<-ém iI-\emeth l-4-0)20-3 =dx0-2- rld 2— lamino)ethyll-
-ethyl - N- et hyl - 4- oxo- 7- 4%:;2 0XO0- y , n{r?q:z:azol (py y no) - jethyl

ethyl | phenyn»enyl}ztdddihusim- r&namﬂthaﬂ%mﬁys-parhmnnd%,ar boxann i de,

2-am no- 1- et hyl -

yDret hyl ] am no} - oxhgty ﬁ-ﬂ##é ﬁ{tl}ﬁ% ggéﬁ’ {{£4@ZH¥%%§'%L'§§?P§6WWPPHE}‘ne 3-
car boxanni de, 2-am no-1

-et hyl - N-nmet hy1- 4- oxo- 7- (4- {2- ox0- 2-[ (2- pyri d- 3- yl et hyDam

i no] ethyl | phenyl)-1 ,4-d i hyd ro-1, 8-naphthyrid ine-3-ca rboxam i de,
2-amino-1l-ethyl-Nnmethyl-7-(442-[(3-norpholin-4-ylpropyl)amino]-2-
oxoet hyl | p henyl)-4-o0x0-1 ,4-di hyd ro-1, 8 napht hyri di ne- 3- car boxam de,
2- am no- 1- et hyl - N-net hy1- 4- oxo- 7- (4- { 2- ox0- 2-[ (2- pyri d- 2- yl et hyDann



- 908 -

et hyl i am no} - 2- oxoet hyl ) pheny1l] - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de

2- am no- 1- eW912°ﬂPA°‘Q4z1%7[ (1-ethyl pyrrolidin-2-yOret hﬁ(]:y,ﬁm&%%ﬁﬂ
oxoet hyl) -1, 3-thi azol - 2- A-N- et hyl - 4- Qxygl, 4- di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de,

2-am no-1-( 3- hgoxypr.opyl) - N-net hy1l- 4- oxo-74412- oxo- 2- (pyri d- 2-

yl ami no) et hj ‘fﬁh@ﬁﬁ}q Plép%ﬁ Wgﬁﬁ'{ RMiA$ddi ne- 3- car boxanni de,

2-am no-714- (2- (} I r

oxoet hyl ) phenyl ] nlfHeZLc;i"\'rpk{ tﬁ§§é %—Yg)fx%hléghda(an&ﬁ gélkS ngqhte °dH.°rfea 3-
car boxam desolvate, and also the enantiomers and dlasteremsomers thereof mcludmg
2- am no- 1- eth 1 74 e%% (1 et hyl pyrrolidin-2-yOret hynam nol -3
oxopropyl) p Phyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyddi ne- 3-

car boxam de,

m no- 1- et hyl- 744- (4 {[(1 et hyl pyrrolidi n-2-yQOret hyl ] am nol - 4-

oxobut yl ) phenyl i 8NPrecassifos-preparingt adcdmpoond o8 -fompliahy) actording-to any
car boxanni d . 2- no-1-e

_ethyl pyrr Oﬁpaioﬁ %lﬁ)&ﬂéﬁyphgﬁcﬁiﬁeﬁl mz%hét a %lg'lpound of formula (XI):

oxoet hyl ) phenyl] - 4- oxo- N- propy1- 1, 4-di hydro-1, 8- oaphtélyrl di ne- 3-

car boxam de,

2-am no-714- (2-{[ (1-et hyl pyrrolidin-2-yOre
phenyW\- et hyl - 4- oxo-1-(2, 2, 2-trifl uoroet b/l )- L,
- car boxani de, Q W =

2- ani no- 1- cycl opent y1- 744- ( 2- 4 f 13e¥hytHyr r &i di B 2- et hynami no} - 2-
oxoet hyl ) phenyn- N- met hy 1- 4HE%o- hya‘ro 1, 8-n ght hyri di ne- 3-
car boxam de, R (XI

2-am no-1-ethyl-714-(5-{[(1- ethyFFbyrroI i di n-2-yOnet hyl ] anni no} - 5-
oxopent y1) Pia° Réacied* Wih Y tootapdihd! ot fMhUl FINRBREZAR! the frdnte of a
1-ethyl- 715eo§l113I{r'{g(dgeafttiaﬂdm/basel di n- 2- yOnnet hyl ] am no} - 2-

oxoet hypt h| - 2- 4- oxo ,,4-d| dro napht hyddi ne- 3-
car boxami de ﬁ%ﬂﬁ%%-'%téf‘%»wvl 'F‘Slq d)lﬁar%l@m Ty ani no) - 2-

- 99 - oxoethyl]phenyl}-N-nnethyl - 1-( 2- met hyI propyl) 4- oxo- 1, 4-di hydro- 1, 8-
napht hyri di ne- 3- car boxam de,

2-am no-1-et hy1-9- Pmess{fp(' PRYpdrireg Byttqmpomhd etfrfelmmaf(i)f‘qd:c}crdinbawoqﬂy cycl op
ropyliphenyl)- | 1, 4-djhydro-1, 8- yrIi d| n - 3-,carboxam de,
2- am no- 1- ePH§ f%ﬂ'}é “cr ?Q%ar’gc'@(rﬁe ?’F%IQG‘? $ ?z\fﬁﬁo) - 2-

oxoet hyl]-1, 3 t hi azol - 4-yl1l}-N-net hyl-4 oxcbl 40d| hydro 1, 8- napht hyri di ne- 3-
car boxam de,

2-am no-1-ethyl-7-{412- ({[ (2R) - 1-et
oxoet hy11-2-f| uor ophenyl) - N- et hyl -|4- oxQ- 1, 4K di h
car boxamni de, -
2-ami no-7[3-chl oro-4-(2-{[ (| -et h¥ pyrNol i tNn-2 t hynam no} - 2-

oxoet hyl ) phenyl] - 1- et hyl - N- net hy1- 4- oxo-1 F% di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de,

(2)x221t R;I ;gﬁ'g];{y ?fe%ﬁlﬁg%@rﬂ%foﬁ' L?qkn (ZZII K%nre'z)hyl ] arr?agﬁ% hi;’l di ne- 3-

car boxam de,
2-am no- 7[ 3-met hy1- 4- (34[ (1- e\/,E rrolidin-2-yl)nethy
oxoet hyl ) phenyl ] - 1- et hyl.- y#c - 0X0- 1, 4- hydro-l};
car boxam de,

2-ani no- 1- ( cycl opr opyl 72 (24[(. im hy I r r SicBation
y1) net hyl | am no} - 2- oxoét I&Dpnﬁnyl EN- net hyI 4- oxo- 1, 4-di hydro 1, 8-

napht hyri di ne- 3- car boxam de,

2-amino- | - eh%cﬁwre(p?eééﬁtéaemw 8 ‘atéthi di n- 2-y1) et hyl | ami no} - 2-

oxoet hyl ) - 2- net hy 8 N- net hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
car boxanni d@, represents a (C1- C4)alkoxy group or a group “NR5RS, and

ot ypnaR i1 [P Re iy R R o VG e o e B oGl 5

car boxam de,

2-am no-| -et hyl - N-net hy1l- 4- oxo- 7- { 342- ox0- 2- (pyri d- 2-yl am no) et hyl i pheny1} -
1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de,

2-am no- 1- et hyl - N-net hy1- 4- oxo- 7-{442- (pyri d- 2-yl am no) et hyl ] pheny1}- -
100 - 1,4-d ihyd ro-1,8-n aphthyrid ine-3-carboxami de, in the form
of the base or of an aC|d addltlon salt or |n t he forn1of a solvate and

'gﬁoet hyl )
1, 8- naphthyddlne3

met hyl } am no) - 2-
-1, 8- napht hyri di ne- 3-

A\napht hyri di ne- 3-




(XI') R 4 is reacted with a conpound of fornula HNRSR6, in the presence of
a coupling agent and a base, Rl, R2, R3, R4, R5, R6, V, W Y, Z and m being

as defined | j Process for preparing a co f for ()
accordi ng MQW@%? Claims 1 to 7, characteri zed?&ﬂiﬁ%\&@'ﬁ@%ﬁnd of
formula (M1): 00 _AHR XNNINH2 R2 is reacted wth a
conpound of formula (I1Xa) O mME R3 R4 (1Xa) in which X represents a

hal ogen atom G represents a (Cl-C4)al koxy group or a group -NR5R6, and R1,
R2, R3, R4, R5, R6, V, W Y, Z and mare as defined in Claiml. V\0201

0/ 0041 97PCT/ FR2QR9 Ve r d of
formula (1) accorqgl ﬁg to ;'fr%r/i:gérpanrggoa WQP@,%&I aﬁ cl??g?'?j'@ hat a
conpound of oheroﬁﬂlam(s/ﬁ tp 7, BhérastétizedinRBal & coapouad oﬁfbhnalaqwmound of
formula (1 Xb): "vy,x -0 4 (1Xb) in which G represents a (Cl-4)al koxy group
or a group -NRSR6, X represents a hal ogen gtomthnd Rl, R2, R3, R4, R5, R6,
V, W Y, Zand mare as defined in C 11 I\/bdl canent,
characterized in that it conprises of "NKRul a (1) accor di ng to
any one of Clainms 1 to 7, or an add|ltion salt of this conmpound with a

phar maceutical ly acceptabl e aci dy-or g N y a solvate of the
conpound of forrmula (1). 12. Pharnaceutica&l conposition,
characterized in that it conprises a conpodnd of fornula (l) according to
any one of Clainms 1 to 7, or a pharmaceutically acceptable salt or a

sol vat e of ishieacteshwithiadcorapourd ebfarmula @Xb).one phar maceutical ly acceptabl e

exci pi ent. 13. Use of a conpound of formula (1) according to any
one of Clainms 1 to 7 for the preparatlonveu di canment for treating

di seases associated with the act otlei n ki nases. WD

2010/ 004197PCT/ FR2009/ 051321 - 1 2 - J.gff the preparation of a

nmedi canent for treating proli feratRyeRdl se&ses such as |iquid-tunour
cancers, chronic or acute |eukaem as, 1 RBNocytic | ynphomas, Hodgkin's

di sease, an 0 a y sti dr.

5. e of B BB rRkEhial B, W %%@%w iR e SRS NR SRS X o
for the prepmprasents a)hah:gmdatomrend RorR2I B3, iR Rﬁomefvrwwezoa.r&ﬁﬁses
such as solid-tu for exarrpl e Iung cancer (NSCLC) bone cancer,
pancreatic @%@%Hvﬁ‘?e‘i f% ’&h?}er Kaposi's sarconmm, intraocul ar nel anonas,
breast cancer, uterine cancer, cervi cal cancer, ovarian cancer, cancer of
the endonetrium of the vagina, of the vulva, of the urethra, of the penis
or of the prostalt, Melitament) chavactedzed rinnthat itc aomprises it ltoaspdandTofind of

t he anal region a the .ectum of th nal | i ntestine, aowel ancer,
stomach can T%Z ”9 %%‘é’%&ﬁ@am 1iad . Xt pd 'é'ont%i‘r@f this

h d
par at hyr oi c@rh Bdﬁ&'\‘rﬂih g Bﬁﬁacé@ﬁéaﬂk (?%%kéﬁtear?ﬁé %Ei@%r aﬁ&dﬁvé@%&é&ﬁ@  he

ost eosar comas, der mat of | osarcona a résarconas

bl adder or @ﬁther@mp@mm/pffmmlm@)rs of the central nervous system spinal
colum tumours and desnoid tunours, brain stemgliomas and gliobl ast onas,
pituitary adenomas and net astases thereof. 16. Use of a conpound of

formula (1) accoqgl Pﬁaﬁrﬁa@él}’clc‘él‘%oﬁfpo@itﬁin”%h&ré&eﬁzécpin tHit |P66H\%rrééé%f' of a

medi cament for treati ng non-nal i gnant proliferative di Seases such as
r est enosi s, cempevad cofe forsnga (lhram’buhng toc anyli ape i ofs Cldinmsi énd:ty 7.card ac

o oA B SEh B B S50 B B LB 5 s,

aut oi mune idiastese phaHflcaRidaNg Hcasptablsekapeaer nnatitis and
I mmunosuppr essi on.

13. Use of a compound of formula (I) according to any one of Claims 1
to 7 for the preparation of a medicament for treating diseases associated
with the activity of protein kinases.

14. Use of a compound of formula () according to any one of Claims 1



17. Compound of formula (1) according to any one of Clains Ito 7 for the
preparation of a nedicanment for treating di seases associated with the

activity of tel | hases. - 103 - 18. Conmpaund of formula (1)
accor di ng tWé?%P%?@%@ Claims 1 to 7 for the prepar &t¢ HiFRA00SFHBZ nent
for treating proliferative diseases sucfysas |iquid-tumour cancers, chronic
or acute |eukaem as, |ynphocytic |ynphomas, Hodgkin's di sease, and

nyel oproliferatjve syndromes, and nyel odyspl astic _syndrones, ] 19.
Conpound of 1@ grfﬂmtae (nr?pa@é@nd?ﬂg mgdigayiest dop freeting psoliferativer diseases
preparation ot f ahhgprol ' A 1. as
solid-t umu?eégﬁacﬁg?ﬁ? %)Ea%pqégrﬁu%g%é%ggrééﬁé&k}é?e@léé:\%a@g%@#, }
pancreatic lyamphomas, Hodykiescdiseasepa@nd mgslopwiliferativé r syndrbmespeamhonas,
breast cancer uc}eriatrgﬁ cancer, cervical cancer, ovarian cancer, cancer of
the endonet FIY§IRAYSPIASHic SYRAIOMES.of the vulva, of the urethra, of the penis
or of the prostate, fallopian tube carci nomas, cancers such as G ST and of
the anal region, of the rectum of the small intestine, bowel cancer,
stomach cancer, tandse obh dcompaasbphiagusia (f acdwrdingtocanyene ohCtaing, 1

th I d d | gl ands, ft-ti , Ew.ng' ,
bst cosar contf/ BEHAMEPRAYEN dommarisaRiant 1of Irerbag REaHREtNeABERSeS  ( ne
bl adder or g s KolaimoIPRIREIE: RF bRAMBRTNIR AREUPYNSOIEE B! na

colum tunours and desnoid tunours, brain's onas an Bl astonas,
pituitary acemeeraPancieatiss sanesrort $kin ecdincer, Kapodis saropmandntraodédanul a

(I') accordi éo one of C ai 1l to 7 for the preparation of a
medi canent  RE1 oAt Hganbraniedt; Meme Saeen crlyicalieaicer Qwatan cao.
rest enosi s, candis ofhe Inehtotriliy, ﬁiﬂﬂ% WvEging2bf 'trﬁ;cgwaybf ihel Grefhra, SREHE ac

hypertrophy, pulnonary arterial hypertension, fibrosis,

di abet i cnepPfdis2Mof Hieoptasiaten &allonian dube corcinpyasosanesnst such aadB¥Igi omas,

aut oi nmune gj pPS@QLi S C d titi n
munosuppr g AAE a Regibn? B the et orrth ShER htesin Bawsl sancsr
formul a (1)steecavtdicapgceé emycemef aheCoasophdgis) df whéheAdodrirst thyfsid,
chenot herapé agent, - 104 - 22. Conpound according to one of Cains
18 to 20, h %ﬁag'@/rm% Eapa@nd) dandshsefttissye prrrspmasy| BWingS Faree@ari nase
domai n of t heBEiTcoffad, Sa&AbAbBsEFdOntS drit other fibrosarcomas, cancer of

the bladder or of the kidney, neoplasms of the central nervous system, spinat

column tumours and desmoid tumours, brain stem gliomas and

glioblastomas, pituitary adenomas and metastases thereof.

16. Use of a compound of formula (I) according to any one of Claims 1
to 7 for the preparation of a medicament for treating non-malignant
proliferative diseases such as restenosis, atherosclerosis, thrombosis,
cardiac insufficiency, cardiac hypertrophy, pulmonary arterial hypertension,
fibrosis, diabetic nephropathy, glomerulonephritis, chronic pyelonephritis,
haemangiomas, autoimmune diseases such as psoriasis, sclerodermatitis
and immunosuppression.

17. Compound of formula (I) according to any one of Claims 1 to 7 for
the preparation of a medicament for treating diseases associated with the
activity of protein kinases.
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18. Compound of formula (1) according to any one of Claims 1 to 7 for
the preparation of a medicament for treating proliferative diseases such as
liquid-tumour cancers, chronic or acute leukaemias, lymphocytic lymphomas,
Hodgkin’s disease, and myeloproliferative syndromes, and myelodysplastic
syndromes.

19. Compound of formula (1) according to any one of Claims 1 to 7 for
the preparation of a medicament for treating proliferative diseases such as
solid-tumour cancers, for example lung cancer (NSCLC), bone cancer,
pancreatic cancer or skin cancer, Kaposi’'s sarcoma, intraocular melanomas,
breast cancer, uterine cancer, cervical cancer, ovarian cancer, cancer of the
endometrium, of the vagina, of the vulva, of the urethra, of the penis or of the
prostate, fallopian tube carcinomas, cancers such as GIST and of the anal
region, of the rectum, of the small intestine, bowel cancer, stomach cancer,
cancer of the oesophagus, of the endocrine, thyroid, parathyroid or adrenal
glands, soft-tissue sarcomas, Ewing's sarcomas, osteosarcomas,
dermatofibrosarcoma and other fibrosarcomas, cancer of the bladder or of
the kidney, neoplasms of the central nervous system, spinal column tumours
and desmoid tumours, brain stem gliomas and glioblastomas, pituitary
adenomas and metastases thereof.

20. Compound of formula () according to any one of Claims 1 to 7 for
the preparation of a medicament for treating non-malignant proliferative
diseases such as restenosis, atherosclerosis, thrombosis, cardiac
insufficiency, cardiac hypertrophy, pulmonary arterial hypertension, fibrosis,
diabetic  nephropathy, glomerulonephritis, chronic  pyelonephritis,
haemangiomas, autoimmune diseases such as psoriasis, sclerodermatitis
and immunosuppression.

21. Combination of at [east one compound of formula (I) according to

any one of Claims 1 to 7 with at least one chemotherapy agent.
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22. Compound according to one of Claims 18 to 20, having the
capacity of inhibiting phosphorylation of the kinase domain of the PDGF-Rp
receptor in HEK cells.



