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PREPARATI ON THEREOF AND THERAPEUTI C USE THEREOF 5 The present invention
rel ates to pyridopyridone derivatives substituted in position 7 with an
aryl or heteroaryl, which is itself optionally substituted with a unit of
the type 4C( NSP(ZMMOIOO4FIM(RS) (R6), to their preparati oPGHER2009/081821

t herapeutic use as inhibitors of the kinase activity of PDGF

(pl atel et-derived growth factor) |igand receptors and possibly of FLT3
(frs-1i ke tyrosine kinase 10 receptor) ligand receptors. FLT3 and PDG-- R

receptors are rrenbers of class Ill of the famly of tyrosine kinase
receptors (TKR), i Ot‘dng f d of
M CSF (c-fmns) are aI so I ncl Qﬂ@?ﬁ@ﬁgﬁyﬁg{%@cﬁl??&%dﬁtﬁﬂﬁogﬁﬂggwaﬁl | ul ar

15 donai n conposed of five |ANﬁJ|ﬂ'b@R)%BEUFH$|U€éE ﬁIb{ﬁE@Fcont aining the
| i gandbi ndi ng region and a transnenbrane domain, and an intracellular part
conposed of a juxtamenbrane domain and a kinase domain split in two by an

insert dongi IMHes Prédent oiféntior Welates Mo Sowiddpgaaong ederivaB96Y -subgtilgtaiimg of

the ligands to TKRs induces dinerization of the receptors and activation of
their tyrosi ROSiticRasWithaM arvhar Betereans which isdissHidionally suhstissed withha

tyrosine resigdyes ﬁeh\éggr%% ﬁcﬁ%ﬁ'@?)‘-}' AR Rﬁéﬁ%@m Tﬁﬁsﬁrepﬁ%?%%%{é 3b feir

resi dues thus serv I'nt atta nt’'to t racellu
si gnal | i ng prtberapestic \uisecﬂs irfhiibitairs yof the ikinasebactivity aofi BOSFc (ilételedsietneds:

cel l malntenance 5d rolife atlo nti tlon or ration
(Cl aesson- el é’ﬁﬂﬂr 5%‘??0{@80% &hoc#fft"l-r?& otyfﬂ‘? Q%F]Bgrﬁ
13912 (Roaoetreeépt@}) I!gaﬁ@%’de;ﬂ@@ codes for the FLT3 prot e| n (CD135 anti gen)
expressed specifically by the haematopoietic cells and nore particularly

the immature cells, for 30 instance the haematopoietic stemcells and the

myel oi d and Ipyr W@Pd&% %@Pe%’eﬁ%&%?@%rﬁﬁ@%%‘%’%&%%ﬁhé f?mﬂggm%ﬁ@t

progenltors S eXpressi o dlsappears In the course o OpOIetIC
di f f erent i at ikinasel resepioga (HKR), lie whidrB the troepiori of terscell fastdrAatkitpandfoft he

Fecoptor, whiM e atmeh oBE AROANELNeR: ARy e hBr R bR SRR B oo o
of 5 activat idomaih dolnqadsedecm‘tWe mmhnbglsbhmrgmddanweurtsheoraurnmg/ﬁie kd¥thd-

expansi on of t_h en |tors Two i sof orns of PDGF recept ors
have been re F%é: %a eMBFNe oy aas @faiinracaiin P

fol I owi ng bi "t.‘éinﬂﬁbs%fi df"beju&tdrh&ﬁﬂﬁb%e dGHBIn SHd &%H'a%beﬁd?ﬁélﬁ%rdl?ﬁu lW?)doy QHUCG

i ntracel | ul ar signal receptors are essentially expressed by
cells of rresemﬂtyd@mamnglltnd@malnhﬁlé"r@bpgéicblelsylngauri@gah fi br obl asts, snooth
nmuscle cells, pericytes and glial cells (Ross et al., 1986, Heldin, 1992).

15 Pl at el et-derived gromh factor, PDG, a protein with a nol ecul ar wei ght
of about 20 @IAdidgl dotie ligandedo eTICAs eadecds alithgrizatiopl ef ¢hetreceptods and
secondarily b the endot hel i um ascul ar, smoot h scl es and nonogcyt es.

's formed of bt oo, KRESE e D R o\ FaPSHMSaPROER fges
formng eit theh m%me”?éﬁdt%s |i%s°® BRhessin Hf WQB;S ThéBE 2phcapAbRdatéd 31
and 11qg22) 20 ha\9/e been described as codi ng f our dlfferz%nt polaﬁyf)eptl de
chains (A B, regiduael thyis seifve s @n@@nﬂloﬁ@ttaﬁbme%l'fﬁ)ethﬁl indrapelblag sganlli

active ligan r

2003). Bindi ﬂﬁ speﬁ%?’ﬁ@‘%‘gcg{'é? E’Z’g’géﬁ’?ﬁ %ceﬁg%%n%@’sp%ﬁmﬁlﬁ’teﬁén%

al pha i sofoer rdmﬁlohhprolllmwl}mﬁmrd,lffd?@ﬁlfatlbnfm‘rmtgnalﬁB(Gla)esaonaWéld?D@BQQ for the
al pha and al pha/ beta form The 25 PDG- |igands are powerful mtogens, but
are also involved in cell mgration, survival, apoptosis and transformation

phenonena. | nfiedybAE %o@lfngt s FfLUF!P‘ié ‘R‘Sba‘t)éd Bﬁcﬁir&r@sﬁﬁ\% 19&12(R8§1§L&3al

intervene in various therapeutic ds. Anon S|opatho oglca

phenonena i n 14928 ransimtes l’ﬂ@:Ebﬁ"ﬁrmom (@@185\%1'09@6) exwrepsef ppegéeallyr s or
| eukaem as, [ 0 4 ‘R%Q or
W ;J hout et ayag@%qfdé?ﬁée@ Pw&{{!’]ucrreo\ngr g@%l |fngpea3§%}tp é) én%t?%g?e[ll?%%r 1;3. '

envi ronnmerd0 (instancd athec dldesnatbpdietid| stehs ) cellbi Iandsﬁﬁe anglelmius(aﬂdar]yrdpls@dses:

A. Liquid cancers 5 Leukaem as are of different types and affect either the
nyel oid conpartnent or the |ynphoid conpartment. The expression of FLT3 in

| eukaem c cells derived fromacute nyeloid | eukaem as (AM.) is of the order
of 100% of cases, and FLT3 thus contributes



10 towards stinulating the survival and proliferation of |eukaemc cells
(Carow et al., 1996; Drexler et al., 1996, Stacchini et al., 1996).
Furthernore, FLT3 is the site of activating nutations in 22%to 30% of
adult AMLs and 11% of infant AMLs. It is nost frequently a case of tandem
15 dupli cati $¥O 20M10M04187t he transnenbrane regi on of tPRETER2POYOSIIDT e
particularly exons 14 and 15). These mut atlfns conserve the reading frane
and their size may range between 18 and 111 base pairs. Mre readily, in
about 7% of AMLs, a point nutation at residue D835 | ocated in the kinase
domain is fomiatlpqtﬁntt IREOGRIIONS t RNEf ite ag¥YessiAR HiSTBPSA® fibrthe ReWEeaof
greater 20 ri val .
Those tuo typasmatond REReAMATEF EREE of] FTs NaR NRERS g RiorpHioh ¢
domai n i ndepehtenteaeptat fo?bmmhynalhiyjphtnmhorgahm ohtik meelhdalnpaﬂh«mtheas

transform ng _haenat o 0|et|cc Vi Vo zuKi | .
2000; Toe ot "SEPDoaRyen ket fpttratiofshhe Shaoling| andty  Bratiec f o
nodel of benechivdtionvoiXhel reeepdt Witht it ligdridtl SicCthe $UteivalFadd ekgdhgion o shed
nnyel oproliferative syndronme. The val ue of using inhibitors of tyrosine

ki nase act i vimytipientyeaenéysrt ed both in vitro and in vivo by several
teans, and recently, in the nodel of FLT3 |ITD bone marrow reconstitution,
such an inhibitor has been shown to be capabl e of 30 inducing regression of
t he tunour afdavooisofonmsed TG treeeptarsvians be;&‘n tdveamdi, tred BDGRERaA chain and

2010/ 004197PCT/ F - Far r 03) rth re. recent
data show thg%ﬁg‘ggégcﬁ Fnlvﬂ'ﬂc@uiﬁo ?%Pg thﬂe'[:;) g%rrg] Qtﬂanf)g such
as daunor ypi Gterodidrzecind!inductd Mtdacelliae rsisialng. Yrhed PEXSF Ge68ptbfs afe AM
type can al so overexpress other receptors with kinase activity, for

i nstance c- kieeseptialpexpresspfdiyoiails) afraesanohymay efginand.argyernestadly fovnd e
often, cytog %r&blé?@%ﬁ% i hitScleUdievp a@y Qnﬁgi?éi‘%!eﬂé RESd eCat 112, have
erative syndro

been reporte in nye proI| se rea rangenerit s
gener at e der &tpidiat ¥89F)usi on proteins with tyrosine kinase activity that are
involved in the proliferation of blastic nyeloid cells. - fusion proteins
w th PDGF- R13 ki nase activity Fusion proteins with PDG--R13 kinase activity

are const it§ utrestelii-defieed jrowtrelfadibarPPar, Dfprétef-with ansioleenidrheeighhef
hand, of an N-ter naI ‘%ﬁrral n, 20 of not her Bt ein |n general a
transcripti oﬁbPHE Oneola BREREE h%%"i?”é@ﬁé Y flatg eé%eﬁ‘ﬂdr epeandasly by

chroni c nyel @ﬁ@@ﬁ@éfﬁwbﬁuhev&@&m&sﬁné&w\ﬂahsca&laﬁeFﬁ%ﬁoﬁé 1 fB’FPﬁ%d BPtwo
H P1- PDG-- RB or Tel /PDGE--R13. The latter is the one st commonl

repr esent ed. polypeptider chaidsf tioked hiogetrer 1 2 gfisulfide) bridgess| f@Uamgoretf@ﬁd
encodes a fu eqd of p o] t Tel
transcripti or?;' ﬁ{b%r ar?g q%é'l%@ir{\%}rsm%?gjl %&%SNB}&SD%% az{q;” Lngsﬁc&%)

olhl g](c)marl 2at ihave heehi deguribedds codihg dorl Eiurrrﬂiférehe?dsrpteptli@e dhaesi(Acd, f(Dan of
t he fusion prote to constitutive activity. of t i.nas Thi s
brotein has' GO0 M. oNGH StsTg80 b BNAGNELRISAY SeRue B98I ROGT-AA,
haemat opoi et igB ceC! PO %n&eﬁ(Brg&r h%ﬁr@&ﬁ%‘éea% @ﬁaﬁcgebé)v Blﬁdlﬂ? sgﬂe'cﬁl‘éltﬁranner
inthe article by M Carrol S, 1996, 93, '14845-14850)

vivo, this f@existh esnscilly In@ladmgt BDésF- tcﬁltbveoekvmgws@‘p,mn oo remrtorL - 5
- syndrome ofpipey B hh TEH ArhPand PA%ELE8: £ diShd BhldibfEitatorm. $7E9) -

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 physiopathological phenomena in which these

30 receptors may be involved are liquid cancers or leukaemias, solid cancers with



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 | eukaenbgenesi s process. -
fusion proteins with PDG--Ra activity Two fusion proteins involving PDG-- Ra
have been reppOt20d0/00A19PDG-- Ra 10 present in an atypi POWMFRA009/05¢3D1 d

| eukaem a (CM.) and FI P1L1- PDGF- Ra found in,a sub-popul ati on of | eukaem as,
t he LEC "eosinophilic |eukaeni as", originat¥ng from hypereosinophilic
syndrome (Giffin et al., 2003). This fusion protein bears constitutive
activity of ORewithavdsmetastages GroebG-tmaodndsells andipogsiipiaf ther tumeural
anarchic proli j C Ll ihase activity
o Pocr o anarennbt Ry dalohs: RcBiasks, fifdheh RS TaRtuberal:

FI P1L1- PDGF- Ra cells, and an inhibitory conpound has recently received an
indication for HES/ CELs. 20 Thus, inhibiting the kinase activity of PDGF- R
al pha and beths HOdGANCEIT3wt and FLT3I TD activity, as do the compounds of
the invents Ol euREHRS i otpgifféfreﬁmP@@sHa laffebBifieh He friyelofVesmpBRRriefesr AM.S
and nyel oproliferative syndrones, "It may be interesting to target 25 other

| eukaeni as withénlysphoid edrnpattoves}. i ncl udi ng ALL-Bs and ALL-Ts (acute

| ynphoi d | eukaem as-B or -T), in which FLT3 is al so expressed. Furthernore,
by neans of the normal expression of FLT3 on haematopoietic stemcells and
tﬂe Eermnstrauieoexprfessroa exmmiiﬁnlwkabeﬂd(acﬁusi deﬂ\teifnfmhla(l;lJltélnhiyEIcﬁd)rs of
the kinase activity of FLT3 may prove to interest in . a em as
(incl uting 3PEREETas (AR Bronihe argheoiorO0h of Catit AL St O R s
reci di vi sip Wagksrds WanafladHP REL SRR Eﬁ@%@?ﬁft@%ﬁ%tﬁjof‘ie@(aerﬁiﬁsde% 0GRV Bt

invol ved. B. Solid cancers 5 Inhibitors o rosi ne kinase activity of
t he PDGF- R alabh9%GidOrexien et ak.c1H9%:; Stagghinet ot 198@r est for solid cancers,
either by directly targeting the tunour cell, which, by autocrine or
paracrine activity, is sensitive to the TKinhibiting activity of PDG- R, or
by targeti ng FRuntheanbles FUT3 izethensiter ohaetiviatiny rdetatiahs lin 22%gtd B6%nef adulk t o

pronote assocjiation with other th peuti.c agents. 10 - Exanples_ of, K solid
ancers whosdWiss il 1195 rit EXARSUAMESY 11t 48 SHREL FPOURRUE aheare: SEiaTse
sarcoma 135EWiRGcationd! ¢ i el WaRshierNBRe CAEHIGR b ahe MTRédttoraf(fRed S
children and youn? adul'ts &t he average age is 13). It concerns 10% of

pri mary bone Padigslarly exens Aé and i Shf Theaeasudations) eonsegye the reading franee

t unour aff ect), ngu.2;:t r 1.l l4ik0R.. | by pe ;

tumour cel | stdgriaeth% raﬁé%tngérﬁ( 3%'35%%%3"’%&&'82%& Eﬁﬁo!r)r%%;bélrgt 'r“é'\{n%ﬁ%%%{ Fg?l
encodi ng t he abdsi FEA bffAMLsnapattemuiaiR® Fhessidld HE3Eslpoatsdbinether kinhb®se of

t he nesench . Whi.ch express the PDGER13 rege i nduces the

ot 1oy and SRR I BUREhAT B HSerty of cangs BB oL i el lifs pofiSapr
PDGF- BB ( @yeniskiof dlapse8fd)are MbdrkBRY ofd Pw Eamhagirs AR . Tﬁé%lﬂivd@};ﬁ_és
denonstrated the expressi on of PDGF-C by Ewi ng's. sarcoma 25 cells. These

sane cel |'s alofdnetappedead ke conriitutiviRcidbiept Bie Kinggeidomain ipdererileshef t hat
an inhibitor s‘ﬁf‘rltﬁé}%nk' Ws?hé“:tlibéﬂt)&y Qfd PRSGe R R Cafidvin | %scat%géftﬁrn%g
0 nodel o

i nhibiting the tunoural” growth EmM ng's sarcona lines in a
xenogr af t 30 haenmatopoiélie cellmam viev arld in @002ZMizukingt al., 2000; Tse et al; 2000).

2010/ 004197PCT/ FR2009/ 1-7-* tive.ti t G ST
der mat of i brog?"é’oﬁg)a%'- ?%}@és Q%&sﬂ%ﬁlgggﬁﬂ}éﬁ/’eﬁ 'r%ﬁ:ﬁgd?lﬂggtﬁc@e marrow

25 reconstitution in mice, that FLT3 ITD causes a myeloproliferative syndrome.

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



5 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 t hesgyO3P0/00819Zses where KIT i s nornmal. The POTAFRAOGDEGIREE have
hi gh and constitutive tyrosine kinase activjty and affect the aspartic acid
in position 842. In the sane way as for EwWhg's sarconmas, two inhibitors of
t he kinase activity of c-kit and PDGF-R have shown efficacy in vitro and in
vivo on the podiaredr 889dn of nutated PDGF-Ra cells (Le Tourneau et al.,
2007; Corless 15 et al., 2005). - dermatofibrosarcomas (Darier-Ferrand' s or
prot uberans or DFSP) Darier-Ferrand' s dermatofi brosarcoma (or DFSP) is a
der mal tunouFunheima@, fresertodatacehds thé vaMe rofestnatbiningasucn aidlyitors with
characterized by a slow evo]ution with a maj.or ri of recidivismin the
e of | neutyitlodnaoghis skeh 85 ugbina (Cainal 3 s00%kn i n o8v6 of cases
was di scovgred in 1990, with the denonstration especially of translocation
of chromposones 17 and 22 t(17- 22)(922;q13), which results in fusion of the
genes COL1Al letacestingly, Blastid cels tafeAMar ype @analse yovsiexmmess Bthardestpioissses
its tyrosine ki r t - P . bBidd Ry the ki nase activity of
PDGF-R is a yﬂgmﬁ‘%ﬁgﬁﬁﬁyg@{/'"?%8%‘5‘"&%?@%’%‘% his | eads to inhibition of
tumour cell proliferation and apoptosis, and, in vivo, this allows a
reduction of  {unour roygh jn tumoyr graft nodels in i munodeficient mce
(Sj bl om T. mm&m&& i ni cal studies 30 have shown the
efficacy ggonplete or total rem ssion) of such a nolecule in WO
2010100419/PCT/ FR2009/ 051321 - 8 - DFSPs (for a review, see MArthur,
2007). * di &t aftengryloaenstico ahromnalities Hiolewisanehyomosomad transiooatiors pr ead
and nost aggr, i | u 1 i V4

year. PDGFs g‘éggil%/egerféeﬁﬂeope%ir ?Wgﬁﬂg}ﬁﬂ)lﬁ%@ Yet 8@%"2 'rt%%éeengag e%%bgg;!%d in
gl i omas. The geossitdi dérbyulaied fgsidm giroteinawithc tyrosihpakiaaseé reectivibp (thataare
contribute towards, the pathogeni Ci f these tunours. The PDGF-Ra receptor
i s preferent i'%‘fql‘Qede'QBP%gé‘@Eer%ﬁo? H&%ﬁﬁﬁmyei%geﬂ-s, wher eas the PDGF- beta
receptor kg preferentially expressed in the vascul ar endothelial cells of

t he tunmour. Bl ocking the kinase activity of PDGE-R has shown efficacy 1) in
vitro by decreasi niisioppiieins withfPl2GF S ¥ agar and inhibiting the
proliferation of cell lines, 2) on reducing the tunmoural growh in graft
nodels in nude mce, and 3) in conbination with irradiation in nodels 15 of
i ntracrani al Fysiont wbtaied | witbf RDGEBRBskioase | adtbsty( @ee bebnstitutald. ,0f20006;

Geng et al., .2005, Stra 4994 Chin et al.. 1997). Thus. the .

conpounds of Ztﬁ%cq“H éﬁ?ﬂn&f%al?g‘:ﬁ ehdepPRdhe Pg}eré\ﬁhﬂgogaéﬁ'&%wa'gﬁ@ﬁ'%nd
der mat of i byosAr aestRes photeirp! (f0 Igfeﬁéraieé Mpakkdriplion Ricto?) The NI Baded
ot her fibrosarcomas for which PDG-- R expression data exist. C Targeting

PDGF- R i n t h&sparially teeshvepeikih olyoRifynaRierBsnacytice laukppmiasy (CHEML):
tumoural env'ﬁmﬂbﬁ.ﬁgma%@r@ﬁg,%mp SH-RE6r ?@Vﬁb@@-‘ﬁp? TRE 1&BRGST
whet her in the case of primary or secondary tunour (netastases). Anmong
the cells of théenenmosberemonipaepwspntests PBFeveahtrofrothent(briz){dlé;8@) r ol e
\C/)\;) tzgllglggzigpﬂg(@ﬂcgt B haﬁg@%ﬁ&%}%@%{?f%%ﬁ’pr& & \(’:\@rhsltituctgl:lleé tr?é N\—/%?ns']%a?pah'o?' the
25 the Tel franscription factor and the C-terminal 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



- 9 - pericytes and snooth nuscle cells, but also activated fibrobl asts,
are included. Angiogenesis is a process of generation of new bl ood vessels
frompre-existing vessels or by nobilization and differentiation of bone
marrow cells. Thus, 5 uncontrolled proliferation of endothelial cells and
nobi | i zati on WO 20%@/od4@st s from the bone marrow are siPQI/FRI009951321
observed in the processes of neovascul arizaLion of tunours. It has been
shown in vitro and in vivo that several growth factors stinulate

endot helial proliferation, for instance VEGF and FGFs. Besi des these
mechani sns, isynteneabthyseprolittsationsof myeldid ¢ells (Ritehie®twhl 1991 1 s such as
the pericytes and snooth nuscle cells participate in stabilizing the newy
formed vessels. Invalidation of PDG--R13 causes a deficit of pericytes in

m ce and | eaduriherbe, dﬁaéMmis the alsd rakhaly uh hﬁanenml hafs pest ahoen thae to
m cr ohaenor r hages and oedemas, (Helista: pm et tromet al.,

2001). |n an TBRA© stvweo'rm@?%ﬁewﬂynnﬂathﬂowe nrﬁ&fe@é&neef *%ﬁth)f:e"fsand
PDG-- R13 b ir recruitnment by
t he tum)urgvg'ié ﬁpgb\@?gw{?ﬁg%}%&%ﬁ%%%@%gﬁ csee@g’ndot helial cells,
but al so by the PDG--B secret ed by the tunour ceI I s (Abransson et al.
2003). In the tran en . 1Tagl of .. creatic tunour, Song et aI
al so showed the expresstor-or—F ' oft-—t e perivascul ar progenltors in
the marrow derived 20 fromthe bone marrow, these progenitors

differentiating into mature pericyt round the tunour. The val of
bl ocki ng t he Tél& fysien prtqmemw%gs ﬁ?!%& b dieYe besn 6%%ereﬁ§ﬁﬁq at ed
by the us oof ?&rdtﬂﬁ'éﬂ é@rblc‘){:}wrbhﬁ fyERRI REIKKERRS ECRIES 'a\ﬁHtWIPQUR%FF'&? Rin

ani mal eI S ansgeni pancreatic turour and inpl enentati on of
gl i onal turmliol)nd ima sitepepilstion of leutieemiasiuthel LGEowohainpphifio leukaemiae’,

profound in t e LI f .VEGF- R
(Bergers et 31?'391 @éﬁ&n%;{o@;@%{ﬁ@ﬁ&%% {E_ﬁgﬁﬁ %%%Oéﬁb%nimse?u%{%{ﬁ
2004) have derorsi lbehexi cbhaltutlmeeauﬁmtyl ohthaf kiPlaeE-Ramaindofo PDREFERaCand i80
angi ogenesi s and i ? gi ffer on _of H1e endot hel i al progenitors
towards WO JB3PYSHRIE fodnpeEna i Bonotthgge celly| | s such as pericytes
and snoot hsrmscl e cells. Activat ed fi brobI asts PDGF-R is abundant in the
tumoural stroma and is found on activated 5 fibroblasts (nyofibroblasts).

It has been dJnbiaiionsnof vibe skinaseadiviét isEB&FaRrohawt showm- RificaRy on dhe or

ant agoni st s rBl*PfeFéﬁoﬂtWhggﬁ\%mﬂ_?%#%&?g@sﬁ) e tﬂth“SQ{r;Egﬁ@%H&'ty

of vessels in ovarian ca S t al ancre ancers
(Hwang et al .has2@6&)tly rebeive®Bd indigatian 5 HEBS/QRisssur e of the interstitial
ti ssue of the tumour (Heuchel et al., 1999) and the co- 10 admi nistration

of PDG~-R inhibitors and of chenotherapy agents inproves their delivery

into tunoyh CrHusS idhibifieg ded nlaéeect.ﬂiyeltpmn Rl alph# ant et Ghfthe FLEBWeNNe,
1999). Finally, in_a nmurine nodel, the admnistration of an inhibitor of

the kinase a@nd/FL{3id0 pciityras ﬂ@r@@e@omneu'tdﬁ@hm inyantém, giieyrs teba @y
agents by th cd eases their efficacy (Giffon-Etienne,
1999; 15 Pi e?p%}érﬁgtﬂﬂ%ﬁ{ﬂ&e%@p\ Tetras et al., 2003). These effects are
undoubtedly the effect of TAFs (turmur associ ated fibroblasts), also known

CAF ated fib whi ch. tivated fibroblast
o esont & ourtPRIE RULaAm RO RRIAUIFT B0 Skicroes, Wt sy HalEDa ISRt o

recent inygstdtaat Iikaefiad MaRds@dh %hlblf&@oﬁ)oludﬁ@g miet Baland 2008)s aaelite

Pietras et al. 20 (2008) in in vivo nodels of pancreatic cancer and
cervical cardymeheidstiaeniapiiostTbin whish FhE3pbaisa exARESs FiheamBie.t he
tumour cells égﬂ%% I trix
and t hus incr@ase bﬁtg?l?hne% E?@%%@é en@%ﬁ@T E’Ggﬁ re ugﬁﬁgégﬁﬁ C’tégﬁépgﬁ can
facilitate thhedEmonstiatioh afritsgexprassion e lwkeamiasiegnealke inmbiesse theei r
efficacy. Activated fibr ts present jn the 25 tu ral stropa .thus

Cept eoeni a AR RRR G L TR OV nEBicS defeoi B fufreRieS bRl  «
Feron, 20G¢) .ciMetpsh agifieh tHO —id WOkl RARGEMTERIEE/ BEI3 AL recidiVism tteere
devel opment of netastases, undoubtedly by virtue of their action on

angi ogenesi s and netastatization by the blood circul ation, but also by
nmeans of a direct effect on |ynphangi ogenesis and thus the net ast ases

di ssem nated by the |ynphatic vessels. Areview in 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 opnment 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 nmetastases. 85%to 100% of patients who die from



15 survival w thout progression and the overall survival, but, on account
of the extrene heterogeneity of bone netastases within the sane patient,
chenot herapy is not curative. It has been shown using a nodel of

i mrunodeficient mce that PDG--BB plays an inportant role in the in vivo
devel opmrent YO@MOMIN4A97I ¢ bone netastases (Yu et al. PCIOPRR00FOS3ED, for
20 its part, accelerates the growth of proséate tunour cells and increases
their interaction with stromal cells. Expression of the PDGF al pha and beta
receptor has been denonstrated in 62% and 75% respectively, of prostate
cancers. Fur régistapeejs iavolvédunohi st ochemi cal study has shown that the
prostate tunmour and its netastases express PDG--R (Hwang et al., 2003). Kim
et al. 25 (2003) have shown that PDGF-R is expressed on bone netastases and
t he vascul ar EEBhideinadrscel | s dependent on the netastases. A tyrosine

ki nase inhibitor of PDG- R conbined with a cytotoxic agent substantially
reduces the bone netastases of prostate cancer in a nurine nodel (Uehara et
al ., 2003) t 55@7? a he

t umour cel sll:m%ﬁ%%ngf%%e \klo}s"ﬁlr@? en 5 EIl%gl h%e??ségrﬁ%é)ﬁdﬁbﬁ%}%n of
growt h of t heecapiongrmeglbesof Mmenﬁ!r@@mq{mc&vs:meeb%ﬂ@zﬂy targeting the t he

bone. Bl ocki n these nd. t hej i I )i pat i

const i tutes SRR Rl SRED: Py BB Pt c . R e e B oy
2003) . I n manghilgiting i aetivitys b GIDGF R oz Wcamgeﬂﬁgathegeélm of #ie baviratmént e
conmbi nation of PDGF-R inhibitor and of totoxi c agent in the case of
patients 5 s@ﬁﬁ@h"ﬁ{j‘gﬂhsmeﬁ‘ﬂ?f Hé’@'@@tes? '%PB%'&H&‘ henHesareyficaoenbhe

nmet ast asegg A decrease in the marker (prostate-specific antigen) PSA > 50%
has in fact been observed |n 38% of patients. The nean duration of the PSA
response was -&Exanniessobs ancars whosentangetds the twmouwgicelout progr essi on was
11 nonths. 10 In the Ilght of these various studies, it appears that the
conpounds of the invention are of value for the treatnment of solid cancers
by virtue of their Sefffseeanttys: Eelings sdrcohm environnment, in conbination
wi th other therapeutic agents such as cytotoxic agents or angi ogenesis
inhibitors. 15 D. Fi broses Fi broses are often the cause of a prinmary event
such as 3153@%%(3;:%!:&%59:%3&%% AL BBHY caﬂmamht infaifly adfe“&mhnéﬂéh ane

i nvol venment of is clearly denonstrated in pul nonar brosis

(i ncl udi ng a¥eEsd crduyts, (thanaverag@rm ss 2‘(53)( dt mra@nn@néﬁ%r iof i imaidbone
medul | ary f| u es),

i nduced by ral(jﬁﬁpﬁseé'gé E,@g%@ﬁ segé a Ic Qﬁ Msg?crrgéeawn%l* rosﬂg%yé
(associ at ed \petdmrsl mhnitllmmnbabltwpapet ysar. (I'hertumoueuel@er&s@mrdct@m@bwer

2004) . Overex of PDCGF has arti een shown, and
Fosul ts i i G Le2RBuBmosamah taRse s e e BT LY BSRBATOREE. o5 R
have al sospeen reported. Anong these studies, that of Einter et al. (2002)
has shown that PDG--CC is a powerful inducer of renal fibrosis. The authors
tested the effffiecegllp respensikia@re thoseef thatmessnchymeawhishesXsesuthiel RiP6Fal
urethral lig te G r

They observe?%%\}:e y&pt\r(){g{ng@#gggﬂg%@cﬁﬁgﬁ%@fﬁ Pfsoef(%ﬁévl\%@ﬂb,g %%%%H?%hgl n

t he accunul atinder efimulation 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 ¢-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).



30 nyofibroblasts, a reduction in the accumul ati on of extracellular matrix
and a WD 2010/ 004197PCT/ FR2009/ 051321 - 13 - reduction in collagen IV
deposits. Another study conducted on a nodel of bleonycin-induced pul nonary
fibrosis in mce showed the efficacy of an inhibitor of the TK activity of
PDGF- R on t hgvoraMerdg4aaerof fibrosis by inhibition of POI/PR2O0%S/E6482DN of
mesenchymal cells (Aono et al., 2005). In a7m)del of 5 asbestos-induced
fibrosis, a PDGF-R TK inhi-bitor reduced the' progression of fibrosis in the
pul nonary parenchynma and the deposit of collagen (Vuorinen K., Gao F., Qury
T.D., Kinnula V.L., Myllarniem M I|matinib nesylate inhibits fibrogenesis

i n asbestos-inducgd | .St -t al = . 2007 Sep.;
33(7): 357-73). Seg’é’Pg%g‘?‘feea@g’”%ﬂ’g’%@@? rdg{':'é%"{’h’é&?’ﬁvg'fadenent of 10
PDGF-R in hepatic fibrosis. It is clearly shown that PDGF- BB and DD have
pro-fibrogenic charagizeri sti¢cs on he atiﬁ stellate cells (Rovida et al.,
2008; Bor kham KanpRo? s¢ (gastrgintestingl gromaltumes) 3 pDGF-R TK i nhibitor is
capabl e of greducing early-onset fibrogenesis in a nodel of bile canal
ligation in rats (Neef et al., 2006). 15 Thus, in the light of the
literature ddthe, Fletehesogroopn@904) investipatednthieoASUppédpISTe imewbicht Kbk dpeut i ¢

hther osel er odeler BiFakRR Gleroifediod <fTamfZTBesE aftho g R ved strong 1
772 memare i o it il i
a%/ lﬁer osc Fe%logli‘iécs é’ﬁdh‘?% @gis?@q‘ﬁtg? rg?@%gﬁ Wﬁgﬂynérﬂfr“gﬁﬁgéﬁbe fhst aytiprs | ¢

has been gheajpsyr/aeiRss (85%§dn icAs¥s kitRraMdTii§ norval. i TheAfutitkd POGFRASat
PDGF is 25 involved in thesé phenonena. in vivo, an increase in PDG-

expr essi on haavedyight aat|cpnstiaiive fywainerkinaseeaelivily gnd ademt|the mspagie acid

Furt hernore, .| l,50 n t 1 phi i f : ikl ty of
PDG-- R consed@éﬁgﬂén é%r Ie'ﬁ@%ssaﬁﬂ%%yz%{ %{&Hg&Pesg ?‘%Oﬁéa%fmpﬂﬁngﬁ?)@a%git%é and
abdom nal ar tkkirtasecdctifitp Bf cH@ aticePEGRRrae ghowmaelffisaty gavigrd anidt/h vivo on

streptozotocin). ot her stu S Q0 that inhibition of _sjgnalling
hduced by pHE PraNSTRop et ARt CUBE:ER Col bo ToGrALoo i A9o b ge 521 -
14 - | eadgst @ta).degsase in the formation of the neointinma formation in
"bal l oon injury” and "coronary artery restenosis" nodels (Deguchi J., 1999,
Ferns et al, 1991, Sirois et al., 1997, Lindner et al., 1995). 5 Thus,

| nhi bi tors of the-rdgfrﬂﬁfo?iﬁrdga?@o?ﬁaf@éﬂ’ riper ncf;%jg:%l%.tubséf&ﬁb gﬁngpl)corrpounQS
of the present invéention, represent a therapy of choice, elther afone or in
conbination with antagoni sts of other growh factors involved in these

pat hol ogi es, such as FG-, in the treatnent, of ol ogi es _asspciated. with
the proli ferﬁ?r@ﬁ’%rw écdeén“a ERSRIRISR) @chPsg)]s'ﬁcﬂ g%r ﬁhtélln?)%ucfl Wilsi s,
10 post - angi gpsifstiy cEBS beNMirhedite Pdlighahow chfadiesRid bpa efovergden@srul ar
prost heses (stents) or during aogrto-coronary b{pass surgery. By virtue of

their inhibi t¥thyadegiofirisk efediviyr Ecthevease ef nspificisat PEECLBM ARBYC of
Lhe 1 ovent' onRRRAg" pfadeRf Bl o6oh Ust [diseb! G kA VERE MRSTULE with the

di seases. F. er pat hol ogl es appear t Iable to I ndi cati ons
for the conpalemisnshfatiad especialyeoft irenslocatiinudf rpromospachi 7 podn@dclyr-

arterial hyp ion,(PART). PAHT. .charagterized | ar nt i,nuous
rise in pr es%&r}?rﬂ&ﬁewﬁﬁﬁnﬁ?ﬁﬁ ?‘%F%Sé%?ﬁ'b%%%"?%ﬁﬁlgrﬁi 9&%(@?@5%?"(1

i nsuf fici egcyhanstge Qfubabity dfPHBE BleaéxpleskEeitd flrbsint kindseirecqepPRGE
with an increase in the proliferation and mgration of the snooth nuscle

cell's of the Ppulniithg the dingse. adivityrofuPYGi-Rois a) propmsing therapy SIERant hat
inhibiting t Y 1 ] 2 ACt 1o f ELRP nshgdegabl y
i nproves thengt\;%’lﬁﬁs !8%881& b'? @ﬁs'é'?gedaf\gg&%%'g ngtb?%‘ﬁ%? hey ués@éﬁ?ﬁtg ’e?hg’ﬁlﬁa, a
nodel of exparnvorethisalallpws noradyctamt ef itathohsgh egrowits i riumour graft robdels nad by

t he adm ni str.ati on pof. nopocrotaline for 28 ) ., the treat.ed rats
Corviven whdmmdedeBnt pate @i, eCal nddn, Eutobiifots ShvEd,Stbte
2010/ 0041%PGEERAIM @Rl 3ffeacy YBompldle GrUbLAGEmRsideoPaERFeatmbRYGRt hon i S
conpounds corresponding to forml a



(I): OO0OR6/ "..RL in which 5 Rl represents a (Cl-C4)al kyl group,

R2 represents -(CH2)n-B in which n" =0, 1, 2, 3, 4 and Bis a (C3-05)-
cycl oal 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 - G¥d 2EF00N4197 Y, Z, V and Wrepres@ut/FR20e9@54821 |y of
each other, a -CH group or 15 a carbon at og1_opt| onally substituted with a

group R7 or a heteroatom such as a nitrogen“atom a sulfur atomor an
oxygen atom or no atom it being understood that the ring nust be aromatic
and be 5- or B=3fsitier adeview, see McARBUr,ROO7¢pr esent, i ndependently of each
ot her, a hydrogen atomor a 20 linear (Cl-C4)al kyl group, or R3 and R4
form together with the carbon to which they are attached, a

(C3-05) cycl oal kyl *q¥/@uas 4nd §licbladtovnager equal to 1, 2, 3, 4, WO
2010/ 004197PCT/ FR2009/ 051321 - 16 - R6 represents -(CH2)n-L in which
n =20, 1, 2, 3and L is a group independently selected fromthe follow ng

groups: ag( G i u i g Lk 2 koxy
5gr oup, a5( %’@%ﬁ%?ga %} “Qgrﬁgitp‘?mg bée‘i‘? y?ﬁdc (r)r‘i rrdp{:'tft i |gﬁ%§§gleélg%;tl&g%gﬂr?é and
optional | y swiitit & median sitvivad of abouhone yeail. GEGF aiaodidts receptors Glphar and

6- menbered heteroaryl. including at | east one heteroat om.lOchasen.from a
nitrogen or zﬁ??)u?r%t%?ﬂue ¥i% F?iﬁcgd%sgllotmuﬁsed%ﬁftﬁés’fm('@x-%@ |H‘>ﬂ‘ g'}oup,
a saturated hgiteirpeysdracring 0dp efay kentibute hewsidecthel paihegénicitp of-theseber ed
i ncluding at | east one heteroatom chosen fr{gm a nitrogen atom and an oxygen

atom and is BFCHERal My RXGEIRE Ueeeptoh iamye erentiplly; exRIgssech & (e MW ¢ he
nitrogen %OfBen%‘{'kW]e%?s Fhe "PHBFHAS! fé%?fﬁrﬂi?ﬂ%f@%ﬁti‘éﬂym %plfréégéﬁ' e thé oM a

(C1-4) fluoroa group, a linear or anched (Cl-C4)al kyl group, a
( C3- 05) cycl oaiasgulagendpthealial callg of thestumay| Biocking dine Hinage aspyity2af DGF-R

subj oot of ¢ HEpRRanebRTL Al oty BEkRiaa et of PRy SR BiHs 5.
0 0 1:R1 NNM inhibiting the proliferation of cell lines, 2) on reducing the tumoural growth
in graft models in nude mice, and 3) in combination with irradiation in models
15 of intracranial graft of cells of glioblastoma lines (Oerbel et al., 2006; Geng et
al., 2005, Strawn et al.,(1994 Chin et al., 1997).

Thus, 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 fumour (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 celis of vessels, i.e. the



R2 25 in which N R7 R6RAR3(1) WD 2010/004197PCT/ F R2009/ 051321 - 17 - Rl
represents a (Cl-C4)al kyl group, R2 represents -(CH2)n--B in which
n =0, 1, 2, 3, 4 and Bis a (C3-05)- 5 cycloal kyl group or a (Cl-C4)al kyl
group optionally substituted with one or nore fluorine atons or a

(Cl- A4) al koxwor2zo40/004199pr esent s a carbonyl group or ®CTIFR200908p3210Y,
Z, V and Wrepresent, independently of eachgot her, a -CH group or a carbon
atomoptionally substituted with a group R77or a het er oat om such as a
nitrogen atom a sulfur atomor an oxygen atom or no atom it being
under st ood t pgricytes andrgnonib imisslecelabutalsn@chiatsd fisroldastenarerieeludadR3, R4
represent, independently of each other, a hydrogen atomor a |linear
(C1-4)al kyl group, or R3 and R4 form together with the carbon to which

t2 heg are g'{)t mfmber@s(s%a%bcgs‘ad @Ead]énelra@jmubnewr?ic&)daCTS'B?Eélgﬁn pesteistit® 1, .
4 R5 repre nts ro tomo,r a grO p,

v nsent o - VREBSI. & PR MABUAAGPB9d dRIeigtian ot bPad AN Sdent |

sel ected fsomrbybRd evmmaﬁwwsenml@: Bl GRUBI Bz B BciobiRL

substituted wth a ) al koxy group, C3-05) cycl oal kyl group, o an
aryl conpri sifiggn Gtheabbm‘n ratatmw argl smuitammu fsenvieduire dhe mces@%pfrmre

hal t t

ot eF oat o | REOYAS a8 8 TS 0o BES PR Yot G B 5 i TR 1
ortsul Iu:j ﬁt ?@uemtgram&i fact@nsbﬁttmmluteaéngmrllwlehal ()ﬁhf-@éﬁcad kil igstange VcEn(iF |
saturated hetero i C sai efero 0 nmenber e
i ncl udi ng at qn@a"g %ﬁ%n%eﬂ%?%? ’f‘Fg %Hch%gi?mnstat%%%ah%n
oxygen at qf vi{d cefis QRichoas! the peheitetUaRE sModihY netid i@s béﬂibfpgté"'gn on

the nitrogen atom wth one or nore substituents chosen froma fluorine

atom a (Cl- l@ha)blnimm@thmnewly fgrroeg veasels n@dalldﬂ‘llobrfﬁrﬁihﬁﬁ-l%ﬁ:ﬁaaﬂq%a idgfficiyr oup,
C3-05
2 (C3-05) eyl abiouly ar sy GO ol LHIRE! SFUiOUR.nd ol of

represents a omor- a group or-a ogen at
The corrpoundge@iatfomdﬂéao(m)crcliﬁaemmmmgeseandeoe:denm ¢Halistrometeti al., C‘EBQQQn 15

O, T TR 0 oAl b 1 e oy S R e BB ShRSR S
i ncluding1s PDGF-RB by pericytes was shown to be necessary for their recruitment by the
tumour vessels via the retention of PDGF-B by the endothelial cells, but also
by the PDGF-B secreted by the tumour celis (Abramsson et al., 2003). In the
transgenic model Rip1Tag2 of pancreatic tumour, Song et al. also showed the
expression of PDGF-Rp on the perivascular progenitors in the marrow derived
20 from the bone marrow, these progenitors differentiating into mature pericytes

around the fumour.

The value of blocking the activity of PDGF-R on the tumoural 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



racem c m xtures, formpart of the invention. For exanple, when L
represents a heterocycle, the absolute configuration of a 20 substituted
carbon on the said heterocycle may be R or S. The conpounds of forrmula (I)
may especially exist in the formof bases or of acid-addition salts. Such
addi ti on sal ygofao1ovgoafio7of the invention. 25 These salptcsrlnazooeloanmr ed
w th pharnmaceutical |y acceptabl e aci ds, but1 the salts of other acids that
are useful, for exanple, for purifying or |§)o'l ating the conpounds of
formJIa(I) also formpart of the invention. WD

2010/ 004197 PCHlIsR2T09% pBriGHes and smootiymusclescelisso form part of the

i nvention. | DG f the present invention, the foll ow ng
definitions | group: a saturated aliphatic group containing
from1l to 7 carbon atons (advant ageously from1 to 4 carbon atons) and

bei ng | i near en the al kyl chain contains at ast _3 carbon at
possi bly be| rﬁ’g)%ll’_‘:ﬁ]dﬁe@b‘&(? cinj e itHeoryes! ngirepa) ?E‘gt IS ofPUHa i §°%?‘%}f

partial). tl.Qn |
ooy 5B ooR et SR 50 e ascBrai

2, 2-di m;t Pyl mg &@@l F- anmbltora@ptayltaglomscts with cgnttnigplg_amlas @:agla to leedegrensl ky!
groups defing c OUR: | 0 n ni ng
from3 to 7 henmeraidhelabneale BB Edess Pol st s BEB SR e
car bon at ons pahcrdaticlcancers (thaﬁbEét ah, 20@3) PMGF R taguiates thd preestiee of

cycl IOEr opyl, l@%clk??t;uét& tnssgl%yfc:);;tﬂent W{ciﬁl ﬁﬁge’i Pky"ﬁd 'f%‘%ﬁ)OheBt I oupz;
an a oxy gréd p a [ a g a ne
above; Pa'a%ﬁﬁusﬁé%ﬂ ot lf’le‘Fr-R“iﬁhlbﬁoFd’”aﬁH' atech@mafr@awea én&nlmm\,@@ -
a hal oal kyl group: a group conprising an %Evgroup as ‘defined above, one

20or nore hydireigealiveryino demant ce.lmlaweed:mng hixatimavrahpresauediffont om as
defi ned abov r ryl
oroup: a6 mieaRen THE8I0 Bl iy, .4 bhEReal X4 afin taddi ot [lii®? of (¥

25 I g het gr QMWIH@’@HSﬂIV!@th- PtD:GF/'-Rﬂa’ﬂbm\:edd fﬂthomde niysticar loﬁﬂ:h'em@erapy ]

i ncl udi ng bet wee 3 heterpatons as define evi Qu np t hat
s e g LT Gdent B P o 2 BS e B ass el PiTRRGY [N on s ol 900;
pyrrol e, bhi qfﬂ@%e@%@' bbb2zZ Pleftra8l SRS 2003). Thede fé%@fsognécu.edomémytt@e
7-menbered cyclic roup i ncl udi ng oné or nore 30het eroatons as

defined previedigst yof Eféﬁw ésimauitassagiais nhroblastss. ke 26mogno@sl CAFs
97PCT/ FR2009/ D186 dn4. aggocAatbachl'l;’rﬁgia%ﬂ %I’n%‘\nfrp ?gﬁm%i ﬂﬁ?b{%%at oréidpe and

pi perazi ne groups. co oun are
subj ects of tadreund ties ttumour la(adtwlmnhrmgprm PRaF-6¥, a8 diusingpiedf by dhnpoecedd t hat

s defined as follows: 5 S al k ou and/ or

:%2 replresent dnvestigatichs Qfﬁlﬁ"%&djgﬁaﬁ ib(%)(%%ﬁhﬁ)‘ B8l @059%5 @%Ogeé?él ohrkyl
group or ao( @obd) ™ kY lvie fiddefPof PanklaatisUbsidel WrRH cuhvidal QaeciRd geridists.
fluorine 10 atons or a al koxy group, and/or U represents a carbonyl

group or a @#Eﬂmg?'%wltgléh@/ G, Ilgznd\praﬂupw ¥ phee SEmeur salgegtianitalesithe of
each other, qib'r(%l'éstg,r FHRhYroduce 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



15 a carbon atomoptionally substituted with a group R7 or a heteroatom
such as a nitrogen atomor a sulfur atom or no atom it being understood
that the ring nmust be aromatic and be 5- or 6-nenbered, and/or R3,
R4 represent, independently of each other, a hydrogen atomor a 20 linear
(C1-&4) al kylvvgrzmmcu41|§3 and R4 form toget her with tiPETYRRROOS/0813% ch
they are attached, a (C3-05)cycl oal kyl grog‘ and/or mis an integer equal
to 1, 2, 3, 4, and/or 25R5 represents a hydrogen atomor a (Cl-C4)alkyl
group, and/or R6 represents -(CH2),-,-L inwhichn=20, 1, 2, 3 and L
is a group i thkegaveépmeantsel eneteataseanundeubtadlyownwjrtgeo@fpmeir action on o a

201 07 0041’ o FRORLRRES SFRETSETBoh S hebBa Rt R GBS b e e 1
conpri sing 6 ofardeat aﬁ@asomtymmiahgmg@hbysmsthug thiee thathdthsamngiseeminaited

hal ogen ato or 6-menbered heteroar i ncluding at | east one
het er oat om gi’bfo@@d%%ﬁﬁ’%"ﬁ?%@'%g@rfe&e‘“%lﬂ Pﬁ'ﬂlcﬁéérﬂocﬂﬁﬁ“%gﬁ fireeivsta ehit ed

with a (Cls OBbkB o GHibhanBicihESiRIbR DRIREAE HidtEstabts (bhslat bieoedhd

heterocycle is 5- to ncl u g at least one
froma nitr ogkzw&ueanmanuapmtsoﬁfytjmstad@mlnmme ithe eppiesaion|of RLGEtR tuthel in

any 10 posit] i.ncl udi It 1,0 j . r

Subsit i t uent s coHBQURBRt B ridlabHReS tharipoihdte i kb SRE 4Pl PBlsBaLS

| i near or br aechedhry @lmodisa gl exgingsle mest (flgduehlly yepardkis Ithg deuglopména
(C1-A)al lyl syl fonam de roup, and/ or 15R7 represents a hydrogen atomor a
(C1- C4) al kyl OEPBD%”Eﬁta%ta @%-ogen at om Anong the conpounds of
formula (kg that are subjects of the invention, a first subgroup of
conpounds 1s constituted by the conpounds for which U 20 represents a

car bonyl gr odgExample of prastajetcascgronpounds of formula (1) that are subjects
of the invention, a second subgroup of conpounds is constituted by the
conmpounds for which U represents a -CH2- group. 25 Anong t he
conpounds of Homens! freduentlyitat siteeoﬁuiejtasté&wmﬂ%l&oi'tnDO%tdfquaneatst\hho diie

subgr oup of ounds.is constituted by the conpounds for whjich the ring
compr o ng. v TP RIOSAIE WANGOE HaYerPane ERRIRSES, YRMAtRIaY eV Ah

t hi ophene4gr %Uﬂﬁval M@&@@b&%&%ﬁpﬁd ﬁﬁ@%@f@ﬁé&%ﬂdat W4, on accounﬁ'ﬁ?ﬁ‘ﬁet he

conpounds of fornmula (1) that are subjects of the invention, a fourth
subgroup of cutipMendRetergsprlyi Ot baney metasiasap owidin f the v#aree  Ratient,

represents 2 MHANSI0P! AT oGt TRNED S CAIEOHIdS ol Tuhg B mbhal o e

subj ects of € I nven subgroup O npounds | cons ufed by
t he conpoundsmiramodeficionRmice ghats PIDIGF-8Bhpthye gam 1mponant role in thé&nngvd he

conpounds of for Ia I t hat are subjects. of the invention, i xth
subgr oup of 'ioér?ﬁi‘quﬁ'ﬁtb&ﬂeﬂve{aﬁgs@érf&ﬁﬂc?ﬁ %bbgmﬁﬁ&%ﬁ for
represent gpa 1t|§,>’|9ér@9§ébe?ér@f€s the gromﬁrm‘ﬁﬁkofsfh@e qem&aw f&éﬁs @indf ﬂbf@é‘s@s (theirt hat
are subjects of the invention, a seventh sub rOtrIJ:P npounds i s

constituted Byterariionaviiosifersal ealiswhxpressionmiiia &@lﬁta@f&z Sk beks) reerplor gr oup
b onal 1 i g ) hd b o eI
subgroup of dambhewndse,i an cionmstndhistedhdryicahestadyrgmsndbowor thahitbé prodtate
represents at&%%h?%%ﬁy{%' oak kgfase%r ex;Press PDGF-R (Hwang et al., 2003). Kim et al.

25 (2003) have shown that PDGF-R is expressed on bone metastases and the
vascular endothelial cells dependent on the metastases. A tyrosine kinase
inhibitor of PDGF-R combined with a cytotoxic agent substantially reduces the
bone metastases of prostate cancer in a murine model (Uehara et al., 2003).
Furthermore, this same combination leads to apoptosis of the tumour cells and

30 of the vascular endothelial cells and to inhibition of growth of the tumour cells



Anong the conpounds of fornmula (1) that are subjects of the invention, a

ni nt h subgroup of conpounds is constituted by the conmpounds for which L
represents a 5- or 6-nenbered heteroaryl group including at |east one 25
het er oat om chosen froma nitrogen or sulfur atom optionally substituted
with a (Cl- Oyeldonb/apagaep. Advant ageously, the heter oapgiT/BRR2OMD/0513M0sen
from pyridi ne, pyrazine, pyrimdine, inidaqale, pyrrole and thiazol e
groups. WO 201 0/0041 97PCT/ FR2009/ 051321 '£# ™23 - represents a saturated
het erocycle, in which the said heterocycle is 5- to 7- nenbered including
at | east oneiméieboneoBiackingethese orcapiors aodeheitsignaling aathwaygen kanem and

at | east on aeofiack spors rogdheit:s .
e oner oy | Hardtde el i Hr RO RbplogRn (HMAr b E oRahsoyRhafOEE By 2 O
i, uIOr Oﬁlkk?/l rqgoapgrr:gm:inngni&gr gﬁ(ﬁfimﬁ?ﬁgam deXl@étggéing;%algﬁsghéeo s| ﬂ)et he
CycCl Oa u - u up. \V u

said het er oc§eMPINaiPB.mS RRGEHDSUNOIF GG DA ISR IN thor G Satishbups.

Anong the €0 él,r}f% f _oLd; b6 LSt h bSO 10
an el event% gﬂﬁgr‘o 5'%0 @gﬁpﬁhﬁﬁg%éﬁaghﬁ%sg?ﬁ E%&%g?ﬁgoggre%g@éds fi)?bv whi ch
Ia

mis equal tdegrease in the matey (prostaiergpecifidantigenol 50%) hashiatfagl een

subj ects of the inventj.@n, .a_ twelf S f 0 S, | Ltyted
by the conpo&ﬁﬁ%n’? r‘"\tﬁ%@ﬁftpﬁ‘ © t§ éﬂgl'ﬁgg{'%?’%&%?%Rﬁ%@%é%‘)%%q@%n#t he
para positi omgrthsithnd ehed guitafien iof sgrival withobt progiessitintwad ¢dl months.  Anbng

t he conpounds of fornula (I) that are subjects of the invention, a
thirteenth subgroup of conmpounds is constituted by the conpounds for which
20 the chaynys | TN hii | al t he
Fing to vy ot e TR Mol SiSludiie | R R R B U
used, i ndepeirentioy arg obualedonthe, tréatmeniif aelid eanqess bitvirtue ebiheis aiigst

cubgr oups. coPPaBpsIFY 8 crfianment 'piRhpatih, RIS, eFnetls Achls 7

mention may kechadeyitoxc hgests or angicg@hesis isitibitespondi ng t o conpounds for
whi ch: U represents a carbonyl group, 30R3, R4 represent a hydrogen atom
WO 201 0/0041 97PCT/F R2009/ 051321 -24 - R5 represents a hydrogen atom R7
represent?5achngﬂggg atom mis equal to 1, and Rl, R2, Y, Z, V, W R6, n
are as defined previously. 5 Mention may be nade of a second

conbi nati on correspondi ng to conmpounds according to the invention for

which: Rl reps a , Y,

oDy n® w TiPiaset Arfaer ing st Db By avent spch ap BRI Sa8RYrapy

_(Cé- 4) gl k%/: tl@'a?‘ﬂemt, hlheﬁnﬁsentﬁlctahalwninOW%b imalye l;néﬁt of WDGSI [i-e[""fag’"t o
I naepenaen Yy, O eacC ot.her, a eteroatorn, carpon at om, . sups e W

a group R7 odepongfiated 4gp,pulmonary F'broﬁ*F R@ﬁﬁ’gg@]t%g%shﬂﬁ)odgﬂai)rﬂ Bgen

at om or asf ClgishetiibhépieHitiy deWrB@uﬂﬁrfﬁﬁ'@élé Jofem EE8E8RdANRMIeUrbemias
represents a tydrogen atomor a (Cl- al kyl_w(%roup, R5 regresents a
i

hydrogen at oifithReNeggasesvies), (iospged , by radigine@pyL argralsenhepatior aug

ot ones PR RSB R oA B Ot f ARl ora el sab
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
figation, 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 mairix and a



0 a 5- or 6-nenbered heteroaryl including at | east one heteroatom chosen
froma nitrogen or sulfur atom o0 a saturated heterocycle, in which the
said heterocycle is 5- or 6- 25 nenbered including at |east one heteroatom
chosen froma nitrogen atom and an oxygen atom and is optionally

substituted wpoOay oEoA1®7ON, | ncl udi ng on t he nitrogen PO TURAR2009/050821 Or
nore substituents chosen froma fluorine atgm a (Cl-C4) fluoroal kyl group,

a (Cl1-c4) al kyl group and a (C3- 05)cyc|oaIQ “group, 30mis equal to 1, WO
201 0/0041 97PCT/ FR2009/ 051321 - 25 - and n is as defined previously.
Mention may bedundids iof cellagenr YV depbsitiat Anethen stuslypoordunied ercanpodat of
according to

0" epr agent TeB RS, plimlEne Tprogi beRGES il cedt/ 85, &)

group, U repiisbitdroofahe aKbadtivity @f ®IIGF-R on the prevéntidn o‘f/flbWsliﬁw adsition
mdependently of each other, a heteroatom a 10car bon ubstltu W th
a group R7 oPfdhe @rolifgradigp, OfR‘T’e?@B‘F'B%@{t%e 3 WPBRoReR 'o 3@) r a

(Cl-C4) al kyl -gpesiBs-i cr pﬂ‘&ageté mém%@mmﬁwreﬁ&cé@meeEwésﬁomwrogen

atom RS5 represents a ro en atonmy 15R6 represents - In which L
represents aflgroalmlrstbemrednawmarem@wm Bodiitireydepaesiiaf: collagera(\ytuormmﬁﬂ sing

2 5 or 6 okt B AL Ry KR b ng Tt 00 Biat B FrcdflsiP SiRhe cn

froma ni trogbrbgvneslsl ﬁtﬂsbkbm”g-lndacécaimemttﬂﬂ presueneriz CERp. Luimg\WRiesh2002 sai d
heterocycle is 5-_or I ncl udi ng at | east, one heteroat om chgsen

from a nitroRaR-afdh) aﬁ§7'g§) o§9‘é%'ﬁ' AR Nave demepsiigd the inyslvement &f in

any posit HQ”PD@ﬁ'R’% MgpQtic tf:Bﬁé% tmq&%aﬂyognown H‘atqf@G?EB@Dérfa DD have
25substituents chosen froma tluorine atommn a (Cl-C4) fluoroal kyl group and

a (Cl- C4) al kyirofjbmgenianchsrasteristics conl hepatic mtefl?t%§&iléfﬁﬂwmmﬁé\ﬂlo@0ﬁ WO

20101 004197PCT FRAOG0U R8KTRI 212608 TR oo BESOR R i E AR on

- (CH2) n- B i n radiigihg eartyolsetlfi brageﬁesﬂ:madnﬁdelsafmllé@hnﬁnh@tioyﬂ mg‘atsL(}Nee&SU
represents a cang(ﬂa% group, Y, Z, V, Wrepresent, independently of each
other, a heté’rtét r a - CH 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 /n 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 abdominal 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)



R3 represents a hydrogen atom R4 represents a hydrogen atom 10R5
represents a hydrogen atom R6 represents -(CH2)n-L in which L
represents a group selected fromthe followi ng groups: o an aryl conprising
6 carbon atons and optionally substituted with one or nore hal ogen atons,
150 a 5- or @yoerdaereohiegt eroaryl including at | east oPE€TIER200%/06M82Hosen
froma nitrogen or sulfur atom o0 a saturat gd het erocycl e, in which the
said heterocycle is 5- or 6- nenbered incI ing at | east one heteroatom
chosen froma nitrogen atomand an oxygen atom and is optionally
substituted ieadsnio aodeqeraase imrihe rfmma.tmrhgf dre neeiniimar Eymatiandm "balledn one

2 (- 05) oy cMIBRAMEORRER, o Raarls: MatE Poadit e BB FEmSReR Fon
may be nmade aboa, Sirbiklet@abMpdgAtLimdnet @t BRsPEIBIi Nng to conpounds according to

the invention for which: RL represents a (Cl-C4)al kyl group, R2 represents
a group -(CH2)n-B in which n' 0, 1, 2, 3, 4 and Bis a (Cl1-C4)al kyl

group, 30U5rerrrr\x§,8qrrﬁ.§.t@rscer blﬂ%_&yr@érﬁé'pklnaw 24 04 POERER, FRRGP U321 -

27 - Y, repr esent up, , R4 represent a hydrogen atom
R5 represent s:ompwadege‘ntrmt preseny rm\eermlonydew@eaneaomerm of efoivse aither

opt i onal Iy S Pr SRR wih Sy o BHEP Eot s hidied i) P

group, mis e ptamologléeﬂdsuthl &s FEGHeini th@dtrpatmﬂrmml pathdﬁgres asso@:raied(t h

conbi nati on-cqarresponds to conpounds accordin he inven on for whi ch:
RL represent ith thepreliferation ofgyasgylar smooth mis BCthes athegpifiprosis,

- (CH2) " - B4hn ppfat- gh%!BPlastyp relaten%srs3 oﬂ ﬁﬂewﬁld Sth@d jlﬁéérﬁo@bfﬂ lér){dio@arseuﬂr U
represents a car group, Y, Z, V, Wrepresent a -CH group, R3,

represent a rwdstbgees (stents) Ruringrateronanyipege suetesyns 20R7 is a
hydr ogen atom R6 represents -(CH2)n-L in which L represents an aryl group
optionally substituted with one or nore hal ogen atons,

By virfue of their inhibitory activity on the TK activity of PDGF-R, the

compounds of the invention appear o 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 hyperiension (PAHT).
PAHT, characterized by a large and continuous rise in pressure in the
puimonary 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



mis equal to 1, and n is as defined previously. 25 A seventh
conbi nation corresponds to conpounds according to the invention for which:
Rl represents a (Cl-C4)al kyl group, R2 represents -(CH2)i-B with
n" =0 or 1 and Bis a (C3-05)cycloal kyl 30group or a (Cl-C4)al kyl group
optional |y sypotaghetgndqeizt h one or nore WO 201 0/ 0041pgiAcR260820893061321
- 28 - fluorine atons, U represents a carbqul group, Y, Z, V, Wrepresent,
i ndependently of each other, a heteroatony CH group, a carbon atom
optionally substituted with a group R7, or no atom 5R3, R4 represent a
hydr ogen at of@neosuli8ctasidthR4priesent mvegmrhlsr cathpoundsecersesponding tehiogimutehey
are attached | a (C3- 05) cycl oal kyl group, RS represents a hydrogen atom
R6 representé) (CH2)n-L in which L represents a saturated heterocyclic
group optionally substituted in any position, inckudi® on the nitrogen
atom 10 with one or nore substituents chosen from a fil uogiyne atom a
(C1-c4) fluoroal kyl group, a linear or bran Yal'kyl group, a
(C3-05) cycl oal kyl group and a (Cl-C4)al IWI S am ge group, R7, mand n
are as defined previously. 15An ei ghtl¥ i n&ti oriTl coNHgsponds to conpounds
according to the invention for whjch: ryepresent,:@ a (C1-c4)al kyl group,
R2 represents a group -(CI—|2)Rﬁ\I§|4 0, 1, 2, 3, 4 and Bis a
(C1l-4) al kyl group optionally, gubst d Wtz a (C1- C4) al koxy group, 20U
represents a carbonyl group, Y, Z &4 repre g i ndependently of each
other, a heteroatem a carbon atomor a -CH group, R7 is a hydrogen atom
R3, R4 repreéréw g’ hydr ogen atom 25R5 represents a hydrogen atom R6
representss-(CH2)n-L in which L represents a heteroaryl group, optionally
substituted with a (Cl-C4) alk mis equal to 1, and n is as defined
previously. WD ZBﬂdﬁﬁmm&ﬁ@@BWtﬂﬂ?Hm - 29 - A ninth
conbi nati on corresponds to conpounds according to the invention for which:
Rl represents a (Cl-C4)al kyl group,

R2 represents -(CHz)—B in which n’ =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

10 fluorine atoms or a (C1-C4)alkoxy group,
U represents a carbonyl group or a -CHa- group,
Y, Z, V and W represent, independently of each other, a -CH- group or
15 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 R5 represents a hydrogen atom or a (C1-C4)alkyl group,



R2 represents a group -(CH2)n-B in which n® =0, 1, 2, 3, 4 and Bis a
5(C1-C4) al kyl group, U represents a -CH2- group, Y, Z, V, Wrepresent a
-CH group, R3, R4 represent a hydrogen atom R5 represents a hydrogen
atom 10R6 represents -(CH2)n-L in which L represents a heteroaryl group, m
is equal to Woandoro4dozs defined previously. Anong t PET¢PRRO0SI051321
formula (1) that are subjects of the |nvent1|60_n 15 nention may be nade
especially of the follow ng conpounds:

2- am no- 1- et hyl - NI - met hyl - 4- oxo- 7- { 442- oxo- 2- (phenyl am no) et hyl ] -

phenyfi -1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de (conpound 1) 2-am

[ 1-et hyl - 714- I I | ki fi
I2ngxoe1(:ahy?/)phenyI(Fs{ é@??ﬁ’ﬁg ?%QE)O Ijh(r}”lﬁi% qﬁ%%a%%?ﬁé&‘“ ﬁg‘_as_gr%
gar bOX&W} de ﬁ]rftwl mﬂUQﬂtrllﬁée!ected from the fzoltowmg gr?ups 0 o
-am no-| - et hyl - N- net -4-0x0-7-{412- - ri 'n t |-
phenyl | - 1, 4- di hydPo a ( (ﬁ%}amyhyari)w rRPt@"e%)f ﬁéli’ahwetﬂe“( gf}a §ik0xy
2-am no- 1-gt hyl - nPdl% 4oxo7{442 ox02(pyr|d2ylamno)ethyll-
phenyl | -1, 4 di hydro ‘napht hyri di ne- 3- car boxani de (conpound 4)

252- ami no- 7- ( 4- {20[ (R(CEHCO) eyshoatig geadpno] - 2- oxoet hyl } phenyl) - 1- et hyl -

met hyl - 4- oxo- 1, 4-di hydro-1 ne a

2 am no- 7-(4-{ 2 103, 5 A1 Con U HEn o kPR oo R R Tb v A ERLe m?m

gl-rret hyl - if Oi((r)\ I1 ﬁl_chrteyh@tlrmgﬂe Balag@;hltamms di ne23 car boga;n dle (tC(r)]rr]Pound 6)]
amino-1-e nme - 4- 0xo0- - 0X0 nme i aminoj -

30 et hyl }pheny% 124- %l%ﬂir%ﬂie@bw hhéu F‘?Wln@cgj% BB)!%@#IQ‘E‘G( @éﬁ%@tﬁ?ﬂ’ 7)

VO 2010/ 0@6197'36” F é?ﬁ;@@ﬁ/fﬂﬁﬁ%zﬁltrogéﬁ or sulfur afom optionaily substltuted with a

2- am no- 1- et hyl - 1- 4- oxo-7 2- 0x0-2-[ (pyri d-2-yl met hyl ) am nol et hyl
} pheny1l) - 1, 4- di hydr dcCi- @Qaiimhgmun di ne- 3- car boxani de (conpound 8)

2amn01eth174 h

0] - 2- oxoet hyl {pheﬁ{/f} {S%lﬂkééfwﬁéﬁégé%%% ﬁ%‘?ﬁrtgelsaéd nhé%%mﬁy Ied'l ne- 159 car boxa

m de (corrpound 9) membered including at least one heteroatom chosen from a mtrogen

HERE F TR AT R T
0XO- i hydro- i ' 0

2- am no- 145t hyl - N- meddudon - (rﬂ:1dd?ni(én”ﬁ’ié‘>’h%5¥h)%EBrﬁO]w%i oyRet BY | ore

pheny1) - 4 0xo0- 1, 4-di hydro-1, 8-na di ne- 3~ car boxam de (conpound 11)

2-am no- 7- { 442- (cycl%ﬁ@ﬂtuﬂnﬁnqiil@ﬁelz oxoeahfuone djan. @ deAydb4NTlnetaakyl 10

4- oxo- 1, 4-di hydro-1, pht X upch

2- am no- 1- et hyl - ms‘frﬁyq al@éét g} F@hggé@?{%ﬁ@%%ﬁ&?% g%n%%)ﬁye y‘Tyl pheny
1}-1, 4-di hydro-1, 8 ngrphp i l{Cre C3) alley| bulfcmandde gomuypound 13)

2-am no-1-et hyl- 7- {442- ({[(2R) - 1- et hyl pyrrolidi n-2-yl]nethyl } 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
15 (conpoypd 14) R7 re é)resents a h){drotgen atom or a (C1-C4)alkyl group or a halogen

2-am no-1-ethyl-7-{44 -1-ethyl pyrrolidin-2-yl]'nmet hyl } am no) - 2-
oxoet hyl ] phe@®am- N- net hyI 4 oxo 1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de
(conmpound 15)

2-am no- 1- et hyl - N-net hy1- 4- oxo- 7- {4-[ 2- ox0- 2- (pyri m di n-4-yl am no) - 20

et hyl ] pheny1}Grie 4uldicby df thel pfseap ivieytion is eedpoanto xantsisor(dingm foreh lS)

(1):

25
in which



2- am no- 1- et hyl - N-net hy1l- 4- oxo- 7- { 412- ox0- 2- (pyri d- 4-yl ar ni no) et hyl i pheny1}
-1, 4-di hydr o- 1, 8- napht hyri di ne- 3- car boxam de (conpound 17)
2-am no- 1-et hyl - N-net hy1-7- (4-{2-[ (2- nor phol i n-4-yl 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 25
(conpound 18)N0 2010/004197 PCT/FR2009/051321
2-am no- 1- et hyl - N-net hy1- 4- oxo- 7- { 512- oxo- 2-(pyri d- 2- yl am no) -
ethyl ] pyrid-2-y1}-1, 4-di hydro 1, 8- napht hyri'di ne- 3- car boxam de (conpound 19)
2-am no-| -ethyl - N-net hyl- 7-{4-[ 1- et hyl - 2- oxo- 2- (pyri d- 2-yl am no) et hyl ] phen
y1l}-4-oxo- 1, 4-di hydro-1, 8- napht hyri di ne- 3- car boxam de (corrpound 20)
302-am no- 1-et hyl -N-net hy1- 4- -1: 2 0Xx0-2- (pyrid-2-ylam no)- WO
2010/ 004197PCT/ FREJISPIERS 2 ?éi‘d“)my group
et hyl ] pyrid-3-y1}-1, 4-di hydro-1, 8- napht hyri di ne- 3-car boxarri de (conpound 21)
2-am no-1-et hyl- 744(2 {[(4 ethlrmrphollnSyOrethyI] -2-
oxoet hyl ) pheny1] - R2nsprggens 2B i Whighot £ 8- haph?. h‘iﬂaﬂél 8 8(6arGRxani de
(conpound 22)
52- ani no- 1geﬁ¥§'ﬁ?a‘}‘¥b‘3rﬁﬁpﬁ GACE RN SRR oRtenAl SERSTted Witk ong or more
oxoet hyl ) pyr ifidofng biorhs oeb{CH @4)alkmx9z,gdet¢ hydr o- 1, 8- napht hyri di ne- 3-
car boxam de (conpound 23)
2-am no-1-ethyl-7-{442-({R2S)-1-ethyl -4, 4-di fl uoropyrrolidin-2-ylynethyll-
am no) - 2- oxoet hyl W%@ggém@larggpw grouporla 4Hi-Ryeli- 1, 8- napht hyri di ne- 3-
car boxam de (conpound 2
2-am no- 1- et hyl- 714- ( 2- {[(4 et hyl mor phol i n- 3- yOnnet hyl i am no} - 1- net hyl 2- oxo
Ceoroab ez <N TN Gn8 R bpréteht WA St 2R RlK e &~ E-FoagEe™ 9
2- am no- 1- et fw&arbohlhl&ﬂ(ddt(oaallwa)ubétiteﬁer&iiMafgrum RKTyor » hietbroatdny licready| } -
15
anmi no) - 2- oxoét T AT A RWiyry PO Broan RVERRyACBY 108 NRaBIN Ry i RFIRG- 3-

car boxam de (GRERAYHE )the rm%must be aromatic and be 5- or 6-membered,
2-am no-| -ethyl-7-{4- [2 2-fluoroethyl)pyrrolidin-2-ylinethyl}-
am no) - 2- oxoet hyl]phenyl) N-rret hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
car boxam (conp
202- am no-P- et hyl e RE GATSseRt Indenerenty of SpeqiFs ) PENPesD Ao % . 2.
yl ] nmet hyl | amlim@)ar 2008 alkyl igptenydi RS- and-R4 4o hiodrethel, Bitindpatdaybonlitne- 3-
car boxam de und 2
2- ani no- 1- et 'gg hey arg. %ﬁct‘ﬁﬁ)a CFEINRRVAHMR r rol i di n-2-yl ] et hyl y
am no) - 2- oxoet hyl ] pyri d- 2-y1} - N- net hy1- 4- oxo- 1, 4- di hyd
ro-1, 8- napht hyri di ne-3- 25 car boxam de (corrpound 29)
2- ani no- 1- et hyl - Nrés &y intagenenual {o11.22,0%dh 2- ({[ (2R) - 1- (2, 2, 2-
trifl uorogtohyl )pyrrolidin-2-yllnethyl}am no)ethyl]phenyl}-1, 4-di hydro-1, 8-
napht hyri di'ne- 3- car boxam de (conpound 30)
2- ami no- 7- {412- ({ [R2fprdsdrits a-toidtdgenr stlohhyt 3 p@14CH)akkyingraduy) i met hyl } ami no) -
30
2- oxoet hyl ] phenyl} - 1- et hyl - N- net hyl- 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
WD 2010/ 004197PCT/H#% 32 3 GREdP KAl ge 1 czor@cgﬁadLB,g)
2-am no-1-et hyl - N- rretg I Sgﬁ 4421(%-1-%26'- F I-nm=3t hyl et hyl) rré)r phol in-3-yl a _grotp
met hyl | ani no)lndemmﬁylspmm&@métheidlowmg graupst o- 1, 8- napht hyri d| ne- 3-
car boxam (conpound
52 am no- 74, (o {1 48l SEHY) A pnaplnal, iy i (61 oo
oxoet hyl ) pheny1] - 1- egmd N- et hy1- 4- oxo- 1, 4-di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de (conpound 3
2-ami no-7-{5-[2- ({9 (2@310@9)"2‘06'#?“9!8\46& hyppyrrolidin-2-yl]nmethyl }ani no) -
2-oxoet hyl ] pyri d- 25y Rufsdh AXind oadbpiichamy SuBstarly Qithi di ne
-3- 10 car boxam dgo(éérr%rgﬁ%@ﬁgiya% [5'5' y

one or more halogen atoms,

30 o a 5- or 6-membered heteroaryl including at least one heteroatom



2- am no- 1- et hyl - N-net hy1- 4- oxo- 7- { 412- ox0- 2- (1, 3-t hi azol - 2-yl am no) -

et hyl ] pheny1} -1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxam de (conpound 35)
2-amino-1l-ethyl-Nnethyl-714-(2-{[(1-nethyl-1H i m dazol -5-

yOret hyl ] am no} - 2- oxoet hyl ) pheny1] - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
15 car boxam g¢¢o(zpa0mu419736) PCT/FR2009/051321
2-am no- 1| -ethyl -N-net hyl-4-oxo-7-(4-{2-oxo- %—[(2 pyrid-3-yl ethyl)am no] -
et hyl } phenyl) -1, 4-di hydro- 1, 8- napht hyri di 7d33- car boxani de (conpound 37)
2-am no- 1-et hyl - N-nmet hy1-7-(4-{2-[(3-norpholin-4-yl propyl)am no] - 2-
oxoet hyl } pheny1) - 4- cshosén 4an ey ditrogen Srreafbt lajorh doplior@dly subshittitadwitt g
(conmpound 38)

2-am no- 1-et hyl - N- ne(Pﬂyq‘-‘)E-“%(xsm}*'P( 442- 0x0-2-[ (2- pyri d-2-yl et hypan no] -
et hyl | pheny1) -1, 4odidnsdmatbd8hét@ntﬁthisﬂi\mcs thard astslecysompdinid 39)
2- am no- 1- et hyl -N-rret hyl- 4- oxo- 7- (4-{2- oxo- 2- [éz phenyl et hyDam nok

et hyl } pheny1) - 1, 4- dﬂ?@l‘b@f@ @QMMWP?ﬁQT@ heterpaliomHogen (A dlieeei)

252- t hyl N- 1adaR -
et hy?lmpﬂgnél)e 1y4 d| dro ? @ ><&B@t ﬁyr%’géﬁ ?Iggé;gtoxa yéﬂSE?n%%ﬁnd@l
2-ami no- | - et hyl - I\I-nﬂctdsytmn71m<;(l££|r{g 201 1iheet mirbgam- piom,olwith yane or more
ethyl ] am nol - 2- oxoet. 'g@ B chode®or &~ AUHHL Yo 3-8RI Hilbrdandi

car boxam de (conpou
302- am no- 1- et hy1- 71dto(p; é[luﬁéaﬁbhbia@wheal(cdkm4)awbgﬂidmyla](m 08)cy2loalkyD
2010/ 004197PCT/ FR2009/ 051321 -
oxoet hyl ) - 1, 3-t hi azdrogp gng E!\{,%PHWMS%&E@@!QG 8MMPer o- 1

, 8-napht hygi di ne- 3- carboxani de (conpound 43)
2-ami no- 1-?3- met hoxypr opyl) - N-met hy1- 4- oxo- 7- { 412- oxo- 2- (pyri d- 2-
yl ami no) et hyl ] pheR71leptesbnds tay hiydroges -atamhehg r(CdirGé)aiiyt graux aradeal¢gempound
5 44)
2- am no- 744- (aéor{l 1- (2, 2-di fl uoroet hyppyrrolidin-3-yl]am no}-2-oxoet hyl) -
phenyl] - 1- et hyl - N- net hyl 4- oxo- 1, 4-di hydro 1, 8- napht hyri di ne- 3- car boxam de
(conpound 45)T 2-am no-1 -ethyl - 714434[
-ethyl pyrroli d}enccgng@ﬁgshgﬂ 105Wp|?0§t1 giay gpmprise one or more asymmetric carbon
oxopr opy! g@h?a%%'s %%FHZ%@) tHtrsC&RatlinttHdl O 8r dndntAREYS T didsfecisomers.
car boxam conmpoun
2- anmi no- 1- et fyes@enaptiomers and astsreotsiomtira- 2nd @setrniduresrthespoly including
oxobut ypphen 8- napht hyri di ne- 3- car boxanni de
( conpound 47§f£éerm'crmfxmres Z\‘o%%a}t’cﬁ‘tﬁé rﬁ'\% 90&
152-am no- 1- et hyl- 714- (2-{[ (1- et hyl pyrrol i di n- 2-yOret hyl | am no} 2-

oxoet hyl ) phenyl] - 4- oxo- N- propyl-1, 4-di hydro-1, 8- napht hyridin car boxam de
(Conpoﬁnszélg)l%r example, whepn Lprépresents a h%terocyc[e “the absofite conf?guratlon of 3

2-am no-7 rsQk i 2- oxoet hyly
phenyfi -I\I-%Q'et%ﬁ'b%tgﬂegi%%m!—)?bh (R sQIrdiW]g uor gl'%nvb%ﬁg]meihshydro 1, 8- napht hyri di

ne-3- 20 car boxam de (corrpound 49)

2-am no-1-cy e 4- d

oxoet hyl) pheﬁll;ﬁo ‘R‘ﬂ’ﬁé&"@im( ?0(5&'55' %(IEE‘EthQ%ﬁéC%fI éxﬁ%tpz)' tﬁg%él}{ %? }oboxam de
(conmpound 50)acid-addition salts. Such addition salts form part of the invention.

2-am no-1-ethyl-7-[4-(5-{[(1-ethyl pyrrolidin- 2-yOnet hyl ] am no}-5- 25
oxopent yl )phenyl] N- nmet hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-

car boxanm ¢ g rﬁé% be pre ared with pharmaceutlcally acceptable acids, but the
1-ethyl-715-(2-{[(1-et pyrro In2t/o‘m3t yl ] am nho} - 2-

oxoet hyl ) t hi saltersfothel aNda-tUahemysefu pexamplé, Hou purfying- orajselating rthei ne- 3
- carboxam de C[I?O nd'é%q f(?r?ﬁula () also form part of the invention.

The compounds of formula (l) may also exist in the form of solvates, i.e. in the

30 form of associations or combinations with one or more solvent molecules. Such



302-am no-7-{412-(1[ (2R) - 1- et hyl pyrrol i di n- 2-yl ] net hyl } am no) - 2- oxoet hyl | -
WO 201 0/0041 97PCT/ FR2009/ 051321 - 34 - phe

nyl}- N net hyl-1-(2-met hyl propyl)-4-oxo-1,4-d ihyd ro-1,8-n ap hthyrid in
e- 3- carboxam de (conpound 53) 2-a min o-1-ethyl-7-{441- ({[(2

R) - 1-et hyl pwwo®010/6041872-yl ] net hyl } car banoy1) - PCT/FR2009/051321

cycl opropyl ] phenyl}- N net hyl-4- oxo-1, 4-di h_yﬂ;p- 1, 8-naphthyridine-3- 5

car boxam de (conpound 54)

2-am no-1-ethyl-7-{212- ({[ (2R) - 1- et hyl pyrrolidi n-2-yl ] net hyl } am no) - 2-
oxoet hy1] - 1, mtwmt%&aisozﬁormpamfrmwwennmo 1, 4- di hydr o- 1, 8- napht hyri di ne- 3-
car boxam de (conpound 55)

2-am no-1-ethyl-7-{412-({[ (2R) - 1- et hyl pyrroli di n-2-yl ynet hyl }am no)-2- 10
oxoet hyl ] - 2- fih tieg opitextydfith &lpneseny indntiao-the fJoltbwipgldefiditi8asapplyhyr i di ne- 3-
car boxam de (conmpound 56) 2-am no-7-[3-ch o ro-4-(2-{[(1-ethylpyrrol
idin-2-yOrethyllamin o}-2-

oxoet hyl ) pgeny1jn Jaﬂésﬂ @Y&ud\"ﬂhﬁbféteﬂl Mptratic4reup wSntriding fraR 1t by 7i eHrbén 3-
car boxam de (conpound "57)

152- ami no- 7[ 3- faﬁ@m(ad\(azia[qe(wsm figmpyir fooi eanhon- stems) HNd keingolinear or,
hyl ) ph ]
car boxam o ( SonpgirnoLaldt, Sl ol Cag ikt ¥y alfe ol peifia

i n-2-yOret hyl i Manohe&ﬁr@yolﬂi (ipdl)kging roytlizatioatthat isNeme patialy -Exemplestthati hyd
ro-1, 8-naphthyrid ine-3-

7 am no- 1 (cyo| BBV FaRRgeSl-nade anetwh <3y PRRYE dborrpRyiy buty, isobuty.
yOret hyl | agi no} teft-RQET MEthRIRGBblop ”?bhwl % Pogimétng I'pﬁ(derH@x?‘l 8hept¥|

napht hyri di ne- 3- car boxam de ( conpound ani no- 1- et hyl 2-{[(
-et hyl pyrrol i di &tc2-.y@rpups.and alae Hig cecloalkyl groups defined below;

oxoet hyl ) - 2- met Q%&Bz%%lk%ro%“ﬁtc@)éhc AP Grotip Lotkdiiflh Frohn 8-BPELBYR AbME - 3

car boxam de (cofpou
2- am no- 1- et hy 1{ativant{agiepbi$ly-fedrhyd oy’ roarbah atoingb%ﬁhwbammrmpmof which

oxoethyl)phenyll-N- - 4- 0x0-1,4-di hydro-1, 8-n ridi ne-3-ca am de
30 (conpound 62%" \iﬁ”@@éo 08 118 %ﬁ&’%ﬁ@ of?ﬁ i gg}’ §b5roBST, LyEBBSH

2- ami no- 1+4gt hyl c%lwérh I y’d@l@qvaﬁ@c{@ol@é&yﬂgrbwsl d 2- yl am nO) et hyl]
phenyl } -1, 4-di hydro-1 pht hyri di ne- 3- car boxam d ﬁ

2- am no-1 - et hyl aNﬁ’f’éQWygproﬁogrPUP4'Q'2”‘UbyF|VHT"2'3)ﬂ"%rﬁ 'wé)saé?wlﬁ Bﬁ&?}'ﬂ?d

1, 4-di hydro-1, 85 E gpht hyri di ne- 3- carboxam de (conmpound 64). 5 It should be
noted that the abové conpounds have been naned according to the | UPAC
nonmencl at ure byaﬂmﬂxmgenoétonhafma%chﬁ)rmemmm ¢rialviadied Chemistry

Devel oprrent) soft In the text herelnhel t he mn " cting
group” Pg neans zﬁ%‘?%@ﬂ PR %%fr?upf‘?%ﬁfrsy"g EB @f?r r%%@%ﬂveed)%%}\%f .obﬁ such
as a hydragyl obr fbrémytifoguratbthseofwiith esive beandeplaeedndihya halegeneatarne t he
intact reactive function at the end of the synthesis. Exanpl es of | eaving

groups and prot éétdieﬂﬂe%ﬁaolﬁ%pr otection nethods are given in "Protective
G oups in Organ £ &Hsuifutatopd Edition (John Wley &
Sons, Inc. Newla%_:‘%@anﬁ@ﬁm ro% gﬁ{gg?t herel?‘ni)el ow, the term"I eaving
group" means a gnoarp! phaup: caf-roembeset Inyormwawtearamam aroun, doulexample a
br eaki ng a het erﬁl Xtil c _bond, with loss of an

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



el ectron pair. This group may thus be readily replaced wth another group
20 during a substitution reaction, for exanple. Such |eaving groups are,
for exanple, halogens or an activated hydroxyl group such as a

met hanesul f onate, benzenesul fonate, p-toluenesul fonate, triflate, acetate,
etc. Exanpl ewwof201020041979r oups and references for thePCTIFRREAONOBIB2Hr e
given in "Advances in Oganic Chem stry", March, 3rd Edition, WIley

| nt ersci ence, 25 1985, pp. 310-316. In accdrdance with the invention, the
conpounds of general formula (1) nmay be prepared according to the process
that follows. ngudepyooiding, 9pAEIIFRVDSIdBe 3Pd PipgBzine dhekRese 1
T ,, CO2H NH2R2 11 ..... ===, XNX(OXN--- N H(ii) 1 (ii)(iiti)R2 X
=F d, Br OHO Il .%-rz114. ThHRL CN X N NH 11/4 (V) According to
Schene 1, a 2, 6- diAnedmnineotdrmpsurats of fotmltar (Nuthat @ré subjects ofothesoarttionyt ed

in position 2 with an amne of fornmula R2-NH2 (in whi [ s defi ned
previously i r'i“‘?'mo&tmﬁ)ﬁ%?dnﬁ%of:%Hff?ﬂﬂﬁ‘gfsc%‘f‘p‘?%}ﬁat '@ﬁ)%%ng% aﬁzﬁlﬁws-

tenperaturg, or at a tenperature from50C to 100C, heating conventionally
or by mcrowave and in a protic solvent such as an al cohol, for exanple

et hanol , n- but anoR1oeprasenthatf@Ghdl4)alkyl guatier. The acid (I111), obtained from
step 10 (i), is/then activated as the derivative of formula (1V) either in
t he form of tarqgod‘cid fluoride via the action of cyanuric fluoride at room

tenperature, in tiR2 RipfsRMS-(CH P - Bmewsidhm’ &0,t1 ard Byisan{T® CB)cyrjualidil ne
and in a solvent such as dichl oronet hane or THE ng descri bed bg G .dah et
al . in Synt héspup o1 a7)1-Chintkyl groym opHenally subsfituterd with; one, Br mese flugripg.e
action of ;gar. | di i 4 i 5 solvent such as DMF or THF, or via

ot her net ﬁgdﬁﬁﬁévﬁat(?fﬁggg&&{qr%% in the art, such as those described by
Mikai yana andirifiéraka in Chem Lett. (1976), 303 or by Ishikawa and Sasaki
in Chem Lett. (1 E#p 14(27. O 2?10100419?@_(;1:/ FR2009/ 051321 - 37 -
cyanoacet am de of ﬁ%?eé‘?@)ca&%% gforlr'& VA meth K or B. Accordi ng
to method A, 4néorequi val ents of a base such as sodi um hydri de or potassium

tert-butoxide are used for step (iv) of condensation of the
Y, Z, V and W represent, independently of each other, a -CH- group or

15 a carbon atom optionally substituted with a group R7 or a heteroatom such as
a nitrogen atom or a sulfur atom, or no atom, it being understood that the ring
must be aromatic and be 5- or 6-membered,
and/or

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,
and/or

m is an integer equal to 1, 2, 3, 4,
and/or

25 R5 represents a hydrogen atom or a (C1-C4)alkyl group,
and/or

R6 represents -(CH2)o—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

30 group,



5 N-substituted cyanoacetam de derivative with a conmpound of formula (1V).
After reacting overnight at roomtenperature, a 13-keto-cyanoacetam de of
formula (VI) is obtained, which is then cyclized to the pyridopyridone of
formula (VIl) by heating to a tenperature of between 90 and 125C in a pol ar
sol vent suchveg agbrooelz, DVSO or DMF. 10 Met heCTRFR2089/061321 t 0
met hod A for the condensation step (iv), Q:éh a third equival ent of the base
used is added to the reaction mxture and e conmpound of formula (V)
formed cyclizes in situ, at roomtenperature, to formthe pyridopyri done
conpound of fornulea a\E&BCHryaealkyl grasp, The N-al kyl cyanoacet ani des of

cyanoacetat e wi t hoatanh e By &SP fcbl And belRTl Aegfhali i . o

defi ned previously iohe @ mbreohalbget Atoregnpounds of formula (1) that are
subj ects of the invention) in a solvent such as THF ?r 2(2 et h?lnfl at a
tenperature rangi Rg & PorRr SEMEPRETSS, Betgrearyhinchiding At Jsast e 3%5?@_05? t he
solvent. X0 201 0/ QhkeR #Rnl/RRQ8H W 1t Air atéf, opfsiaiyesudstiitabivitha
conmpounds of fornmula (1) that are Subjects of the present 5 invention, two
met hods may be used (§xlaG4)aliy! @raup,t he hal o i ntermediate of formula (VII).
According to nethod ib ' . ' [ LM 1) bS
enpl oyed in step (DvialSlgﬁﬁéfeguﬁ%&ﬁ%gﬁﬁﬁg%%a@%%ﬂnawe{{%'%geﬁgr%né ciani d or
a boronic ester of hnhembessdbincludifey atledsiondRBeteRdatom chlised freomd achirogeras
defined previously in relation to the conmpounds of . formnul . hat are
subj ects of the 10 iﬂ?@h@f‘gn?“i?XV@@PnGF%"Prd@Pat'éoﬂptﬂq{bﬁ"ytﬂgjﬁ(ﬂm{ﬁé mllsfMbe 5-
or 6-nenbeped, and Gdskidd, t uding Cén Ci! Kiroredr atdins Ukith a6n&Ebr Ofofe UNi t
-NR5R6, in which R5 and _R6 are as defined for the conpound of fornula (1).
This reaction (vi) isubsétuesisnchopan tfiempaeleerine dtom, il (CdSdmflvermalek (in

oxi dation state (0) L) i P _

Pd2dba3, Xphos or Po%ﬁfﬂé’d%d@q?ai ?Lbé&%@?Qﬁ%%‘?&f&Wéﬁouﬁ%&é@%ﬁg i%(ﬁ):la\lllgrllt
such as DVE, et hanolgrolpandra (0 baalkylsuifonantide gsoud, t hese sol vents, in the
presence of a base such as caesium carbonate, aqueous sodi um hydrogen

car bonate or al@?%d, by conventional heating between 80 and 120C or under
the actionsof m CiRgAMRSsAIRE WERGdrb3En AHEM1dOE- (C1VEM)alkyl group or a halogen
2010/ 00413§PCT/ FR2009/ 051321 - gd é conpounds (of fo)r rruylg (I%, i.e. ?oute 1,
the conpounda®mfornula (1) that is a subject of the invention is obtained
directly fromthis coupling (vi). Wen Gis a (Cl-C4)al koxy group such as
CEt according to route 2, it is 5 conpound (X) that is obtained via the
Suzuki coupling i Ansdreptheviogmpdiogsafridmioda (I)shatteee ssbjpots 6f thd inventishep

ii), in the presence of a nucleopphilic reagent ch as Li or in
ga\(gljleZ)usl sol u»?‘r%ng,t?l?g{oap i ?Rfﬂgo |s;igbgst%ﬁae§r 8%56%&?{“,“3%{?@%1\%5 Whﬁho_{b:\/F
MeOH or Etz@H,reéﬁesénfseémﬂb%hylrg?oﬁﬁ.ngi ng fromroomtenperature to 80C, to

gi ve compound (XI'), which is then used in a 10 peptide coupling reaction,
in step (viii), with the chosen am ne HNRSRG6, in which R5 and R6 are as

defined for the c (o) L S HRbhN

agent such as TBT%%%@%%O%J@&?@P%UIEQQEF&%@% glfth§| IIOh’g

di i sopr opy! etdegbadisnegrdupi eft tyrhpoamds iercdxstl@e) byrtharcoapoonids fspivhiehtUsuch
as dichl oronet hane,  THF DMF, or via other nethods known to those skilled
in 15 the ar tr?p%eﬁéﬂtsa%‘f:%'sgmd@scri bed by "Principles of Peptide

Synt hesi s'sg 2nd Ed. 1993, M Bodanszky, Springer Laboratory, to give the
conpound of formula (1) that is a subject of the invention. WD 201 0/0041
97PCT/ F R2009/ 0513mmong Hige comphunds 9f formta 6l tirat aregaibiects of the invention,

i T T e e T C
LY i g DS Sibigiaue BFShuripotinds s Soristhuted b e plgiig ToF pich e o,
and U= CO | RiHd-cérpriéing Y,\Z, V)& ¥ripehogerKfrolr phehggepridine, thiazole and
thiophene groups.
30



X = halogen(M1)OHV, W Y, Z=CH C122, NN S| M= 13, N, OH(13.--- To
obt ai n conpounds of fornula (I) that are subjects of the present 5
invention, a second nethod nay be used starting with the halo internediate
of formula (M), this nethod 2 being described in Schene 3. The halo

i nt er nedi at eypd Joao0rod4a9¢Vi 1) nmay be converted into t hPCIOFRROGS/06132Dr
boronic ester derivative of bispinacol of fgrrml a (MI1) according to step
(ix), by reaction with bis(pinacol at o) di bo ne in the presence of [1,1"- 10
bi s(di phenyl phosphi no) ferrocene] di chl oropal | adium (1) and potassi um
acetate or pot assAmangaheceateunds of fuhmda §pthasare sukjactsof Iesvemien, SDVE or

di oxane, raturebetween 50 an cor

2010, 004107 PTG PHE P3Nt fus Pﬁa%@%gk}?ﬁbess&hﬁgaﬁ@@*ﬁm%‘fﬁé’z

et al. in J. r&¥sefiBeydrdg@patop®), 7508- 7510 and G roux, A et al. in TelL
Left., 1997, 38, 3841-3844. In the following step (x), the acid or boronic
ester conpound (VI11) is used in a reaction of Suzuki type, with a

hal ogenat eg aroma 'ﬂ%‘rﬁi i i U,
V, W Y and Z ar ehggo %@@9?% y Ilé}klfﬁ?e@tﬁ’ﬁ%‘ﬁﬁ%ﬁ?ﬁﬁ{fﬁeCmgrepﬁg%rhﬁ of
formula (1) fﬁhtsmgeommbf e:ompouhds tie donstntecbby the dosnpayndsdior sylochl RAat
the ring nust_ be 5- 6; mrenbeyed and Gis either a (Cl-4)al koxy group
such as Okt B?prﬁsﬁw?ta hwﬁgg%n {oﬁ"'vw ch R5 and R6 are as defined for the
conmpound of formula (1). For this reaction (x), the Suzuk| coupling

conditions 10 described in step (vi) of Schene plied. When
Gis a unit NRSReAMANIMHRQeMEDURRE oRforaHa ﬂ%tltpéﬁre.éabﬁpwfdh%nrpfeahan@.s
either a r tg@t 1S
o subj eot O St srBicRp S BhBBRAY e ol tRE B RAhph AR IR Wibn REL ()
15 (route 1) represents\éhieydréesatom.OEt group and U is a carbonyl, it is route
2 that is followed, and it is conpound (X) that is obtained via thi s Suzuki
coupling (x). This conpound (X) is then used in step (xi) to give the acid
compound (XI), 20AmWHrg theSconFdinds G foreiiia dl) tatHre Bubjétts) of thé mwentieRpeund
of fornmula (1) that is the subject of the invention. Steps (xi) and (XII)
are identi calseVﬁE'étB@tbQFW of cergpaugssis(gansfituded b&ﬁh?l@”ﬂ@é’@ﬂﬁﬂ@ﬂ which L

previ ousl V%l]&@ yI

reagents gg Foas tﬂgag(r)néﬁ)eas ﬁﬁéﬁ%%‘eﬁﬁyggﬁ%ﬁﬁfﬁgnﬁg rrru a%(gfand
| Xb used in Sehwges 1, 2 and 3 are not described, they are either
commercially avail able or may be prepared accordi ng to nethods that are
described in the literature or known to those skilled in the art. WD

2010/004197PCT/ F RAQSHY theldothpodiis ofRymbia (1) tist elre GuBjeitanef heengention,
reactions, with protectl ng groups, as described in "Protective Goups in

Organi ¢ Synt [asgighth sybseeup eiccanpourmdseenﬁtlf@ted(%me wvegur&lssfeﬁwhlq%

New Yor k) 0o aspects, a subject of the i nvent i on
is also tﬁe ?%&n%(%ghﬁga %‘?3 @?%ﬁall@ (%LFS (X) and (XlI). These conmpounds are
useful as internediates for synt he5| ZI ng the conpounds of formula (1). The
exanpl es t hat f |1 ow IIustratet n._of ai ds 10 in
accordance with F‘r?é"gl ‘hs'e‘fﬂf?%%”df E’ng?hlaqaﬁrg sr'r’g’ﬂeqtt"f’ Hi?tth% Ve&ﬂﬁ”’s@r ve
nerely to illnagthr itRyréls owrcwwund@wenédreﬂtuta@Qaynmébedsmp@undmorcwmﬁunds

gi ven as exanpl es refer to those in the table below, which illustrates the

cheni cal st r uepigsestsagd 5t her Fhinembared beteraands grum neudipanpbleesd one
d |
P ol ma’ 25 YEREGRRE B0 b Ll e SRR B SuBEl Bt 52

DCMDI chl or onmdCHad)alkye grees. GelvaniagebDNED) e Hostgeiaind ngroDFBi mhbis&yri ffommam de

25 DVBOD! et hp}gr cilsnltj-:'I pyrazuctj'lee 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



EDC. HCI N-[ 3- (D net hyl am no) pr opyl - N - et hyl car bodi i m de hydrochl ori de
FAMSOMet hyl net hyl t hi onet hyl sul f oxi de

HBTUWO- (Benzotriazol -1-y1)-N, N, N , NI -t et ramet hyl ur oni um

30hexaf | uor ophosphat e Hour (s) WD 2010/ 004197PCT/ F R2009/ 051321 -43 -

HCl Hydr ochl oMVQ 20e1i0d0041@LI t hi um hydr oxi de Na2CO3Sodi UPQTIFRA009/051321

NH4ClI Anmoni um chl ori de 5 NaHCO3Sodi um hydr qgen carbonat e Na2504Sodi um

sul fat e NaCl Sodi um chl ori de NaOHSodi um hydroxi de NHAOHAmMmDNI um hydr oxi de 10
Na2504Sodi um sul fate mn. mnutes mMmllilitres P205D phosphorus pent oxi de
TBTUN- [ ( 1H Begpreseiszalsaurgiaskhgiesoaysten in avhiel i shid ﬁa@mycle is 5- to 7-

temperat ure. MD0S HELHER R e s tiboalsh LREba HETa itk ot Chn
M crowave appdr atygenustosh, abdds @gﬂonallyl $ubstituted\ivabyig ipssitiondinciudirgy o GeV/ M5

coupling conditions: 25 |Instrunent Ilen HPLC chain: Series 1100, MsSD
SL mass spectHtERAGeRIONAGHIR ONE, OFSBPg P%St't@%@ﬁﬁhéfﬁ%nf%%ras YRINg, MDA  r om

agil ent LGS UYC 1.6 MidhoalkyITrBlip va ffartortbdfithed {CX ClaMPorblip! £162.co)0| o

tenp.: 25C run detection: | nj ection vol ume:
of a 0.5 g/ @Ncbe"@bglﬁumﬁndW)(QOi@)@M@WMH&ZQUEM?@@NWUSWC@M|t|on

1 pH 3 gr ad's%m hétgrcmyehg Sr%up is chosen from pyrrolidine and morpholine groups.

Among the compounds of formula (1) that are subjects of the invention,
10 an eleventh subgroup of compounds is constituted by the compounds for

which m is equal to 1.

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

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

15 chain -[C(R3R4)In-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 compotunds is constituted by the compounds for which

20 the chain -[C(R3R4)]m-U-N(R5)(R6) 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 tc 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,



El uents: A: H20 + 0.005% TFA / B: CH3CN + 0.005% TFA, Flow rate: 0.4
mM/mn. Gadient: 0 to 10 mn O to 100% B, and from 10 to 15 mn 100 B% 5
Condition 2: pH 3 gradient 30 m nutes columm: Symetry C18 3.5 pm (2.1 x 50
(Waters), Colum tenp.: 25C, Eluents: A: H20 + 0.005% TFA / B: CH3CN +
0. 005% TFA, ROWR01916041874 M/ mMin. Gadient:0 to 30 m PCT/FR200W05HE32H0Nnd
from30 to 35 mn 100 B% 10Post run: 6 mn 4UV detection: 220 nm Injection
volune: 2 pl of a 0.5 ng/ M sol ution Condi'12| on 3: pH 7 gradient 20 m nutes
colum: X terra M5 C18 3.5 pm (2.1 x 50 mm), colum tenp.: 20C Eluents: A
H20 + NH4Ac (5 nMRS+epmzsenBGNhydBgeTH@N. Gradient 0 to 1520 min O to 100%

B. UV detection: n ndi.t i on %JCI—MH: ionization A /CH4 +, 30

m nut es col um: A&%ﬁgﬂ{&ﬁ&s@)&y@ggﬁ%’t 0 pm filmO0.25 pmthick.

Tenper ature 250C, nveddqeal @2, helium flow rate constant 1.4 m/ min 20
Mass spectronetry (MS) ionization node: Electrospray positive node ES1+,
Mass range: 90- 1580d Fhi RSpYay, ¥h¥WhifltG, e asedgfinedamgwiopelyi ng gas (N2): 10.0
I/ mn Neb.gpressure: 30 psig Vcap: 4000 V 25The 1H NWR spectra were

obt ai ned usi ng Bruker 250, 300 or 400 MHz NWR spectroneters in DVSO d6,

usi ng the peak foMebkiti® nhdyabermiadeentea sEbend heombiabticidarespordiegptoessed

in parts per mllio . The, signal.s observed are expressed as foll ows:
s = singlet; 08”‘90883%%5&%919403?? @f‘,ho'f‘n?a—r fsol ved peak or broad

singlet; H = protRA.repfkse@ 2 Q3 RCNAkAGP6UH,FR2009/ 051321 - 45 - the nelting
poi nts above 260C were neasured wi th a Buchi B-545 nachi ne. The

optical rot ati onsRRdiepreaeatur(@dizbmEBawibi nirs Rearel anfl B fiv at (GFeCoirycloalkybt er
Per ki n- El ger, ene 5
Exanpl e1: 59 Ai no- é%h"%a?@ﬂ(iﬂﬁ"@('[g{%- 1- (2-1 uor oet hyl ) -

pyrrolidin-2-yl ] nttleptdsents® pathomybgobp| i phenyl} - N- net hyl - 4- oxo- 1, 4-

di hydro- 1, 8- napht hyri di ne- 3- car boxam de hydrochl ori de (conpound 27) 101.1:
6- Chl or o- 2- (et hyl dni%noYp¥¥ iraPiFsent dadepgndently;qf: each otheraasBetgrealaMera 18. 0
g (84.4 mmol) of i b § aaggb i . 5 nmol) of a 70%
sol ution of ethyl g?n&r?g alqérsl%\%/adtbgp&%d égt e g Rgo%la%od?ht ':r?u%bur s. The excess
am ne i s then evaPdrrapeseots a bpdregen ad hategepratesiuarey (G 43alky @isurd,0% acet i ¢
acid solution is hen addep uBtiI t he,product precipitates. 15 The

bei ge- col oured so dEPESENS 24 OER AP Msuct i on, rinsed with cold water and
oven-dried. 10.5 49k Fé%@n%@ﬁ?&@?eﬁra@ﬁﬂfﬁr a’ﬂ‘(fgﬂ-ghjaﬂkwgﬁbqp\(! eld = 62%
Melting point: 158-160C. M-1: 201.1 (tr: 7.7 mn., condition 1). 201.2:

6- Chl or o- 2- (et hy| RSi'apigsenisaa hédl@géarag@ﬁyl fl uori de To a suspension

ol il oronet hane. (BBtepfosdni€ TR HNh ARI 03EnldeBisoR rodo slectcd from

pyridi ne and 8.4 tie {olI8wihggrolps:of cyanuric fluoride. The m xture is
stirred f 3 hours at rgomtenperature and then filtered. The. solid., s

7 e 250 th i chi S BhARIRIEDD SAoRromeard 1opkEha: sdisidiey’ wid ce
with ice-cold water {feloffhbre HA18g&H a&dths, phase is dried over Na2SO4 and

t hen concentrated under reduced pressure. 10, 44dg of product are obtained,
the formof an orangeScolrobmeembened helerepryl obgdinghat feaiuene heterealem

Wi t hout purification. | 00

20101004197PCT/ FRzoor]‘EH/"g‘gFl‘g’i’f[’E -nggt?e!&é%?%’:sé‘g@'{\?g}r?@ N- et hyl acet ani de To
10.9 g (353. 6 mmb) afsaturate@duhe@noaicleyahhyhighithe said Hdferocpdead 3-0006; are
added dropwi se 20 g (176.8 _of ethyl cyanpacet at and the reaction
mxture |85t hen- ot | iPEmbsced BelHciEhateat pe BRBRAM org et pehfesen ar e
evaporated of f Underatbﬁﬂ‘éﬁﬁdaﬁrﬁs??éheaﬁﬂ@, bhe iar eptisrally Ssubstitditb& dinbiny
recrystallization fromtol uene. .8 g of product are obtained in the form

of a bei ge-col our ed Rasitian, including 9sodhevenifroggn petare, widlvcondephonore (1. 4
and 1.5 below). substituents chosen from a fluorine atom, a (C1-C4) fluoroalkyl
group, a (C1-C4) alkyl group and a (C3-C5)cycloalkyl group,
30 m is equal to 1,



10 1. 4: 3. 46-Chl oro-2- (et hyl am no) ovri d-3-v11-2-cvano- 3- hydr ww N-

nmet hvl prop-2-enam de To a solution, cooled to 0-5C, of 9.80 g (100 mmol)
of the compound 15 obtained fromstep 1.3 in 100 m of anhydrous DMF are
added portionwi se 3.98 g (100 nmmol) of sodium hydride at 60% in m neral

oi | . After tKMOMI0N04d970f hydrogen has ceased, the nPQTIFR2089/86182%td for
ten mnutes at roomtenperature, and then _c%o_l ed again to 0-5C. A solution
of 10.1 g (49.8 mmol) of the conmpound obtaifed fromstep 1.2 in 60 m of
DVF is added and the 20 m xture is stirred at room tenperature overnight,
and then 2.85 ni @9 ngs @gslefingd paedeysdy.aci d are added. The DVF is
evaporated of f under reduced pressure, the residue is then taken up in

wat er and the product is then extracted twice with a 95/5

di chl or onet hane/ nteméionl rayxthe emadad of hanthinic eombihataon etdmglspacdingt & THF

m xture (2/1). The aonbi ned orgtﬁni.c hasgs r.eh_dri ed over 25 MgSO4 and the
sol vent s ar e SPARQUAYS FEFACNG Brthe | 0P UGN pr essure. 19.0 g of product

are obtai ngd, whi @i} RpRAYRIs 43C apky@,—bg native formin the follow ng
step. WD 2010/ 004197PCT/ FR20091051321 - 4% -

1. 5: 2- Ani no- 7- chl B2oreprasieimis -(Hui-By with 8500171424814 @nd-A j8a (RdpCaaityl i d in
e- 3-car boxam i de A solution of 19.0 g (49.8 mmol) of the crude
product obtai ned PFOO%’Step 1.4 in 600 M of n-butanol is heated for 48
hours at 110C. The plesets i safbarivbg@upt ed of f under reduced pressure and

the solid obtained is triturated in nmethanol. The solid is then filtered
of f and oven-dried; &.% YV Jepiasenbxipdependeity eiceach Ot & heteroaiomea f or m

of a pal eqyel |l ow (s 'Y 5 ; i Kb L rR8RrafPC. MN 281.2 (tr
2 600 mind Lomg Ftbe af?*"%o‘%@?k”ggdgg'tﬁ%’I"gglﬁvbﬁs?@agr%&"1.4 and 1.5).

1. 6: 2- Ami n 0- 7- chR7aepresentsha hydkagenhoy lhalbgeocatém dral (Chednalkgl Beup,nap

ht hvri d ine-3-carg§xan‘i de .To,a,solution, cooled to 0-5C, of 0.48 g (4.9
mol ) of the comp&iHGPESEHiR AMYAPIEPAHPT: ep 1.3 in anhydrous DVE (7 m) is

added portionw seRd dpeedehtdd WRIgendtomodi um hydride at 60%in m neral
oil. The mxture is sPirred at ‘this tenperature for ten mnutes, and a

sol ution of 1.0 gR&4epmsemts § hydrages aleMpound obtained fromstep 1.2 in

anhydr ous (5 i d. reapct | i re i b

overni ght 12t r oomEaiReSTs ot i BIAEE 5Bk 4 GobB it de8 oo
sodi um hydri de ar ¢hd fetiowirtdgduperti onwi se. Stirring is continued at this
tenperature for 30 mnutes, 0.56 m_ (9.8 nmml) of acetic acid .is, thenp
added, fol | owed by RYBYISPIprISY B g%’P%?*@F%S 3Rd qRtionaly Substitited Wil g
off, rinsed wth watgfe ghghotdRBIoGERAtSHEEd. 1.30 g of the expected product
are obtained. Yield = 94% Melting point: 283-284C. M-1+: 281.2 (tr = 6.99
mn., 25 conditiow 19 5. qri@-mpambares Beteregryl ailudieg\at daasfanns heteogiam s, 8- d
i hyd ro-1,8- napht hygi din--2-yll i ! A suspension of 8 g
(0.03 nol fgof t he coé%lpogﬁﬁcf?oo'ﬁtaa'ﬁﬁé% §[)%1mslﬁeart)°rfi 5 30 or 1.6 (dependi ng on
whet her met hod A @r # sshsatezkHpterBoyla iOwhighnible) s@ifl hal€razdleOik094 br B/ PCT/ F

R2009/ 051321 -48 - bis(pinacol atn)di porape and, 8.5 0. 08 1) o

pot assi um acet at e iﬂnﬁﬁ'ﬁ)@ﬂ'?@fn@lﬂ?‘%‘%ﬁj@é‘s %9 ﬁﬁro?tgﬂhé‘mﬁ%q ﬂﬁ@gﬁ%n f or
15 minutes. 1.4 g (lathnf8ld) aff oxygen atom, and is optionally substituted in any

1, 1' - bi s(di phenyl phosphi no) f errocene] di chi or opal | adi un{l 1) conplexed wth
di chl or omet hane (1: 1posiioradéraiuding ©he the xniifogens aterat ewitt oBECOr oMBE 5

m nut es, der argon, efl.and di it h 4 0f and
acidifi edﬁﬁo pH 4 bys%t%gﬂ'r?é?%&eq%lgghagf)@‘ %Sgh%é)dall e'n?}((t()t]}rdemfsﬂu%%q&eyrled
and the bl ack preci pgroapeandsa {@sQadaiyltdrowat er (40 ml) and then w th ether
(60 mM). The bl ack reSideﬁqiS taken up in 575 m of NaOH solution (1N) and
the mixture is fi M&WA dugh Celite 545. The filtrate is acidified with
60 m of acetic agind rPRGsldbfinea gregeuPytate is filtered off, washed with
water and with ether and then oven-driéd. 6.85 g of product are obtained in
the formof a white powder. Yield = 83% MlIlting point: 335C. MAN 291.2 (tr

= 5.3 mn condi 4an.. 1) ( . : (s,
111 19%q, 1gtied may oM 0y By toibtatioR bfportdh e
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-Tritvl-D-prolinamde Under cold conditions (ice
bat h) and under an inert atnosphere, 10 ml of triethylamne (69.7 nmol) are
added to 5 g (33.2 mmol ) of prolinam de 20 hydrochl ori de suspended in
chloroform (50 m), and 9.7 g (34.9 mmol) of trityl chloride are then added
portionw se. The reaction mxture is stirred at roomtenperature for 2
days. The reaction m xture is dissolved in dichloromethane (200 m ) and
washed successively twice with HCl solution (1IN) (150 ml), with water (150
m), with saturated NaHCO3 solution (150 m) and with saturated 25 NaCl




WO 2010/ 004197PCT1FR2009/ 051321 - 49 - 1.9:

1-112R) - 1-Tri tyl pyrrolidin-2-vl 1nmet hanam ne Under cold conditions
(ice bath) and under an inert atnosphere, 60 mM (61.6 mMmml) of a solution
of lithium alum niumhydride (1IN) in THF are added 5 dropwise to 11 g (30.8
mol ) of thewommwedsliezai ned from step 1.8 suspended POT/FREOQE051821
After addition, the reaction mxture is hq?tee_d for 3 hours at 70C and then
cooled to 0OC. 2.8 m of water (formation of "a precipitate), 2.8 m of NaCH
solution (IN) and 8.3 ml of water are then successively added dropw se.

Thi s ni xt ur e coppsounds ageording3o the inmeationder wiieh: 10 filtered, the solid is
rinsed with THF ( fA [.s then concentrated under reduced
pressure. 10 g of hgo%gﬁﬁgﬁaéZé&&@%%g{ﬁphat he formof a bright yellow
powder, which is geegpréddisi group heTHPBIih ediicton’ Er0,the, fHl4 and Boissd ep.
Yield = 95% Meltin oi nt; 100C. 151. 10:

2- (4-1 odophenvl) - @?{%ﬁ@kbwreupm n-2- vl net hvi | acet ani de Under an

i nert at nogphere a e, 4 mM (43.8 nmol) of oxalyl

chl ori de a?e addewg?%se@?ﬁg]fﬁ. EELQ%#‘;) of 4-iodophenyl acetic acid
suspended i n di chNoiZyktWaepresgat, mdependenty apeach dihgt, arteeteratad wred- and
20 the reaction mxture is heated for one hour at roomtenperature, and

t hen concent r at ed “Uhd¥PYPeduced pressure. The residue is taken up in

tol uene and concerly @beshen@dh hydroy@naftbsh, chl oride thus obtained is

di ssol ved in dichl oromet hane s_go m ) and added dropwise to 5 g (14.6 mmol)
of the conpound olRdaiepeesehipanydggen ajoruspended i n di chl or omet hane (30 )

in the 25 _presenc of NaHCC3, under cold conditions
(ice bat h)18and un?@flfegﬁééﬁés??%ga@g%b@, The reaction nmediumis stirred
overni ght at r oomneemgﬁé@éms e(CHs)LHL $n Which Li lepessemhis brgrogh detddtee froml
concentrated under reduced pressure. 8.5 g of product are obtained in the
form of a yelth®ipliowdng gew@Sare used directly in the fol lowing step without
purification. MN 5 . ‘ i c(gma ' whrom
t he preceding step?, %m%@o%oﬁ%%ﬁq%%%pg}%’hé%’%%@% |9510598§Et21e92\f(3gtﬁ] up
in an et hanol / 35% HGnavbxwrehalogendtdng, nl ) under cold conditions (ice

bath). The_reaction i Umgi Lrr houLr t .1 I The
reaction diumi§ c%ﬁ‘%e %ﬁ%@bﬁhefgﬂe{egéﬂ@ew%ﬁdgg uarteifg‘ggaé@én%g%%%{o\inat er
(30 nl) and extract echosenlfraah Batitr6géh ot suifud)atorihe aqueous 5 phase, cool ed,
is basified with 35% NaOH so] uti on added dropw se t. H 10. The prodyct is
then extracted wi tth diSaWaisheeiRireydea0l 'CEV\%T" Se\*ﬁe&;?@?ﬁ?'@ 'ﬁhg'sgri%é
dried (Na2SO4), filt@eathaibd iNting at RAst'DAE hef?O8OA CRERNTSHOM a Aitregan Of
conpound are obtained, in the formof a white powder. Yield = 92% f or
the three steps. Melalony ansi an: oXyasD. aigm; apgsis( pptionalys substitutedoinc 8AMi ti on
1) C11: -, . . . .
N-f (2R) - fg’( 2~ FI uor RPN puRseding; g1 e | Ritaden oMy Wil SREH 9f ) More
acetam de In a seal substiikents @hodSergfrom blfldobBe (dhorh, =ndd )-Cayadkyd .gfGum and
1-iodo-2- 15 fl uoroet R&gec\é_éz.q %lgg are added to 0.88 g (2.6 mmmol) of the
conpound obt ai ned fr3nvst e C9Y YWY ved in DVF (6 nl). The seal ed tube
is heated at 90C faply @ dMAUS Sre dd8efifREHIRBUBIYXt Ure is cooled, the DMF is

t hen evaporated off under reduced pressure, and the residue obtained is
taken up in water (10 m) and extracted with ethyl acetate (20 M x 2). The
organi ¢ phase is i 2 er..sadi I e a %ﬁ%ﬂ

under red%ed pr ei@‘lﬁrﬁ&n %gyrégi ﬁﬁgedég]bﬁi%gﬁﬂ sédﬁ.hé'ﬁ?ﬁ%a gg" as(fqrn%t %@

chr omat ogr aphgonagowidsi asgogiihg (cethecintventitincol hiotiet hane/ met hanol , 1% NH4COH)
with a gradient of_0%to 10% nmethanol. 0.82 g of conpound is obtained, in
the formof a bei g&t Eﬁﬂr%%ﬁ@ﬂag‘éﬂﬁ@%.akﬂ EI¥P= 859 Melting point: 96C.

M-1+: 391 (tr: 5. i hEA: N S5pi i - i

1.12: 2- Anmi no- 1-et hF‘;l/zl%]j 7‘2'?1?%@ {%"igizdR - fépi)z“f |B u'{)'r‘gg'tcﬂynl ) p?x’r?’olz‘u %ﬁ ?1-3521? ©a

met hyl | ani no) - 2- oX6d4tC4)alkyhgropp) - N- et hyl - 4- oxo- 1, 4-di hydro- 1, 8-

napht hyri dj.ne- 3-caqldboxam e _h déocﬂl oride (compound 27) In a
sealing tube, 2.1 SRIFSEE & Ry (ﬁ’ﬂ%%[hs NaHCO3 sol ution are 30 added to
0.19 g (0.51 mml ) of the conpound obtained fromstep 1.11 and WO

2010/ 004197PCT/ FR2009/ 051321 -51 - 0.15 g (0.53 mml) of the conpound
obtained fromstep 1.7 dissolved in a 2/1 m xture of

1, 2- di met hoxyet hane/ ethanol (6 m). After degassing with argon for 15

m nutes, 0.03 g (0.03 nmol) of tetrakis(triphenyl phosphine)palladiumis
added. The reaction nmediumis heated at 100C for 3 hours. The reaction 5
mediumis cooled to roomtenperature, water (10 nl) is then added and the
precipitate formed is then filtered off, rinsed with water (5 mM x 2) and
then with dichloromethane (5 m x 2) and oven-dried. It is then purified by




20 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). Exanpl e
2: 2-Am no-1l-ethyl-Nnethyl-7-{442-({[4-(1-nmethyl ethyl)-

mor phol i n- 3-yl ] met hyl } am no) - 2- oxoet hyl ] pheny1} - 4- oxo- 1, 4-di hydro-1, 8- 25
napht hyri di ngy@-2p3opaaniyde hydrochl ori de (conpound 32PCI/ER2009/051321

4- (1- Met hyl et hyl ) nor phol i ne- 3- car boxam de o a solution of 1.1 g (6.3
mmol ) of norpholine-3-carboxamnm de (a synthési's of which is described in
WO 2005/ 026 156, Hennequin L.F. A et al.) 30 in acetonitrile (16 m) are
successi vel y addel, Z, $sWyrep2eseht mblH- gsbug,odi um WO 201 0/ 0041 97PCT/ F
R2009/ 051321 - 52_- gydro%%g far b8nater£owder and 0.7 m (7.0 mol ) of

i sopropyl i odi de, RanEFHTRRSSERE & N9 A heat ed at 150C by ni crowave for
30 m nutes. The r@aGk @gemgéﬁg@;d?gn%@@h,ed to roomtenperature, diluted
wi t h di chl or omet hane PSO m) and Tiltered through Celite. The filtrate is
concentr at ed undeRT7riga@lysdogereatont.e 5 and 1.1 g of conpound are obtained in

the formof a beige-caol oured eJ i i i

bur i 1 cat i Bn i n-t RE EOIORECEREpL AL b Siiie i3 b8l st
condition 1) 2.2 Cﬁbéﬁrl(émwbtcbmio@hwfshb@mpmd iMth 3a YCi vBx4)alkoayigneup or a

hydr ochl oride 10 nder an inert atnosphere, 15.4 m of a solution (1M of
1i t hi um al umi ni unf®S & encioalkyhgrouR-e added dropwise to a solution of 1.1 g
(6.15 mmol) of thg & pﬁm obtained fromstep 2.1, in anhydrous THF, and
the reaction mixture 1s then heated at 70C for 2 hours, and then cooled to
room t enper at ur e. aod & iglasafefinad grevigugy.nli of sodi um hydroxide (1N) and 1.8
m of 15 ter are successively added slowy, and the reaction m xture is
then stirfed for 30 mnutes at roomtenperature. The precipitate formed is
renoved by filtral aiktandomblietion Webitedpgdnds2@o ntompdineds idccoatieg ite the
concentrated under reduced pressure, and 6.2 m of a solution (1M of HC
in diethyl ethentigpdorwlishadded. The mixture is stirred at room tenperature
for 30 m nutes anghqt [ er reduced pressure. 1.0 g of
hydr ochl ori de con&guﬂr%g%%%%fggleﬁgf)?ﬂ@?%ﬂgﬂﬁbrm of a brown powder, and is
used wi t hout puri RZepreserits at groupolCldwihrB s tvdpch vi & @1:1,85%, 4mnd B5B.a (tr:

0.53 mn., _conditi . 3. FEt hyl

[4-(4, 4, 5,1§-tet ra&@?}@@?%}’é@f?%i oxabor ol an- 2-yl ) phenyl | acetate 25 A
mxture of 9.5 g (Brplesuhit®h)catbordll Biup( 4-i odophenyl ) acetate and 9.16 ¢
(36.1 mmol ) of bi spi nacol at odi borane di ssol ved i n anhydr ous di net hyl

sul foxi de (65 m) Yi & ¥e¥hseasontih-Giy@®YPor 15 minutes, 27.8 g (98.4 mol)
of potassi um acet ARl of

di chl or o( phosphi nga‘;r@c}% ﬁ%%g'é%%r% ar eh%’hen added and the reaction 30

m xture i s heat ed RE repbésents a hydmgen3dtom,nut es under argon. The reaction
WO 201 0/0041 97PCT/ F F%;) 9/051321 - 53 - mxture is diluted with 220 m of
ethyl acetfte, andttB& (8'83?'63 se is then washed three times with water
(200 mM) and then I - C nall
pressure. 10.8 g ﬁtﬁﬁ%ﬁéﬁﬁg g’?ﬁﬁi‘?ﬁf g{‘ﬂg%ﬂ%?ﬁ%@fb@?nﬂgﬁ};gﬁ%ﬁ% t?r gwn

oi |, but are used substithitest with one or merefhallogen algmstep. 5 MW 291.2 (tr: 9.4
mn., condition 1) . .4: Ethyl

14-17- am no- 8- et hﬂ-‘%‘??%ﬁﬁr car banovl) - 5- oxo- 5, 8-di hydrol , 8-naphthyrid

i n-2-yl | phenyf t aceindtreis 0d&irkd wretidlisy. mol ) of the conpound obtai ned from
step 1.5 or. 1.6 10 (dependi ng on whet her nmethod A or B was used) and 7.64 ¢
(26.3 mmol2P of the conpound obtained fromstep 2.3 dissolved in a 2/1

m xture of 1, 2- di,ﬂ}te e apGk @8rdithg 36 the

sat ur at ed aqueous H ms%?ﬁ??{)aﬁbhAfte?é%égg?gi) ﬁgﬁﬁotaﬁgi%gon fogr 15

m nut es, 1. 27ngertiontformbich: of tetraki s(tri phenyl phosphi ne) pal | adi um are
added. The reacti mxture is15 100C for 4 hours. The reaction
mediumis cooled t 1F%ﬁ??'§ﬁﬁe(éf8?gaﬁ)&§f%}rp’(300 m) is then added and the
precipitate forneda sepragantsi {CHLRABONRL nf ENSed Wahd Byt #(CEATb)alclualkyl,
washed with ethyl acetate &50 m ) and then dried under vacuyum over P205.
5.3 g of @loduct &HeuRkyaa fed-GhatkykgrasppptionallyRubstidtt sith §A& 0] MefGo,
Melting point 195C. M.: 409.1 (tr: 5.89 mn., 20 condition 1) 2.5:{4-17-Am
i no- 8- et hyl - 6- (et hyl car banoyl) - 5- oxo-5,8-d i hyd ro-1

napht hyri di n-2-yl | phenyftacetic acid To a suspension of 0.87 g (2.1 mmuol)
of the compound obtained from25 step 2.4 in a 1/1/1 m xture of

THF/ met hanol /water (12 m) is added 0.134 g (3.2 mol ) of |ithium hydroxide
in a single portion. The reaction mxture is heated at 70C for 3 hours, and

then cooled to roomtenperature. Water (10 nl) is added and the nmediumis
acidified with HC solution (1IN) to pH 2, and



the precipitate forned is isolated by filtration and dried over P205. 0.78
g of 30 product is obtained in the formof a white powder. Yield = 96%
Melting point WD 2010/004197PCT/ FR2009/ 051321 - 54 - 260C. MH+: 381.1 (tr:
6.74 mn., condition 1) 2.6:2-Amin

0- 1- et hyl - N- WeOIROR0700449%24{ [ 4- (1- net hyl et hyfi no rph oFCTIFR2009/051321

VI'I met hyfi am no) - 2- oxoet hyl | phenyl | - 4- oxo- J2 4- di hydr o- 1, 8- napht hyri di ne- 3-
5 carboxam de hydrochl oride (conpound 32) Under an inert atnosphere,
0.18 g of N,N-carbonyldiimdazole is added to a suspension of 0.4 g (1.1
mnol ) of the confuwie alems.ned fromstep 2.5 in DV (5 ml). The reaction
mxture is stirre for 1 hour 30 mnutes, 0.225 g (1.2
nol ) of the conpglu'%hr‘%s%?’g% %?ﬁpﬁ’g’w@ﬁ'&) 2.2 dissolved 10 in DVF (1 nml),
and stirred bef or ghany, Wrégresditemeiependéntly. diagh(cthér, ansteroators oali G
carbonate, is then added and the mixture i s heated at 80C for 2 hours. The

DVF is renoved by 3R 8rarpeimatony eptionally saksiiutadyita 2 Hiawr Rie of BeARME. i s

then purifged by | &

di chl or onet hane/ ne hano%}i{%—ﬁ%ﬁa%ematémgra g%ndéﬁhbf?}}ﬁ to&’%%twhighnol

15 0.3 g of phedadinite witithatheydire iattached, fan(@ﬁ-@ﬁ)wdﬂall(ytbgpnmder Yield: 57%
WH 521.3 ngsa S@e?si ?In of 0@38 g (0.54 mmol ) of this conmpound in
met hanol (2 m) i SOJGRERPEH 3 MYArogen @¥ent rat ed (35% HA sol ution. The

i xture is SUTT eRe brdsdhIL(OM) _w AR & Rpredch Bl datiratédRererstfesic and

the solid forned is 20 isol at ed [tration and then dried under "'vacuum
0.26 g of hymrmmmtrom@lypsmttmtedsmoamapﬁ@laonnmch@mgwmtb'na aiffogen atom,

t .l 2
or ange: oGS, RRUSE i ARGl RGP ot Wifndt b B0k |
11.13 (g, 1Hfluérdality grou).Blingas, or]dr&nct&cﬁ@‘l(—ﬁéi)aﬂkyi gﬁBou;z:I 1 {G3-85)6yclabiky? H,
8.3 Hz 8.01 ; 7.46 , 2H, 8.3 Hz); 4.61
(q, 2H) 6.8 ﬁié)UF’é“@é(%8%4“‘%1%§3§1"1?29'Z%'Poad m 9H§; 2.8 (s, 3H)? 1.24
(m 9H). |n¢aﬁdnare as defmed é:)re\nously
2- Am no- 1- et hyl - N—rret hyl - 4- oxo- 7- { 5- 0X0- 2- (pyri d- 2-
yl am no) ethyl ] pyrid-2-yl}- 1 4- d|h dro 1, 8- napht hyri di ne- 3- car boxam de 30

hydr ochl or, de (co 9 F [ 0B

2" (5- onl ofBpyr | d- 3 Hbﬁ‘»aﬁéomﬂ”%@o‘*ﬁ%ﬁ%éégim OIS, SEcoTiierts the

at mosphere, 6n\za?1tign(f6|8\N5|chnDI) of N, Ncarbonyl dii m dazole are added to a
suspension of 6 g (35 nmol oro yridylacetic acid in anhydrous
THF (90 M) at ro ﬁ?f@r"é? I(Q%(i‘ﬁéﬁﬁ)’L on mxture is stirred at this
tenperature for 2@#&&95&1&% @roﬁﬁ (@H?"mb)m%hlgh%m:”@pyr?ldiiWﬁaﬁﬂfBFshQ”

added and the m xture i s refl uxed hour s di chl or onet hane
are added to the r(@é&4)eﬂsyhgr>ounro@t106@w substituted withtaetipedialkexy giadpt he

organi ¢ phgse thu i i g@gh ith saturated 10 anmoni um chl ori de
sol ution gﬁd then?‘{/\fﬁgga%gggu%rso |i§ERL¥¥ydr oxi de solution (1N), dried over
Na2SO4, filtered amdzcvpaynighpdsemt uindependshiiedf paelsother, dhetsreaioteai s
purified by flash chronatograp hé on silica gel (eluent:

di chl or onet hane/ etcﬁv?orh%t@ﬂh?%a FoB @ to 70% et hyl acetate). 5.6 g of
co_rrp;)uncli?)gge (I\)A?\t{a%gf ﬁdrgﬁgﬁgwof a whi get powdi; Yield 65% Melting 15
poi nt : : condi tion

3. 2: 2- Ami no- 1- et h\R3, Rmm;jr@@erAadmﬂ-rﬂgE@ammxo- 2- (pyrid-2-yl am no) -

et hyl | pyrl d-2-yll 4-di hydro- 1, 8- napht hyri di ne- 3- car boxam dehydr ochl ori de
( conpound 229) Léﬁ'fﬁﬁ’“??%‘%arpé/d Q%ﬁ%ﬂpﬁ as that described in Exanple 1,
step 1.12, Start' rms%bﬂés@m%Z @:Hz}n_i ARico L ragr&@ﬁg%nﬂe@%@yng%@d om
step 3.1, 0.41 g (1.4 npound obtal ned fromste

(0d06 mr;rold) of tet%bhé@ﬂhﬁﬂ@{i@%@(ﬁh@? alf‘lyhd:cum 14.5 m of saturat ed
sodi um hydr ogen c 0 ution in a mxture o

1, 2- di met hoxyet haﬁé?egﬂ%ﬁ(ﬁq(w 1) (19 M) 25 and 0.26 m of a solution (1M
of HCl in ether, GnA9pistasoflefinedrmrehioasiyde product is obtained in the form
of a yeIIow povvder MA 458.3 (tr: 6.3 min., condition 1). Yield: 16%

Mel ting pé’i nt: 268-288C (deconposition) 1H NVR (400 MHzZ, DVMSO-d6), O (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); 30 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,



WO 2010/ 004197PCT/ FR2009/ 051321 - 56 - 7.2, 8.4 Hz); 7.2 (dd, 1H, 5.2, 7.2
Hz); 6.33 (2 NCl); 4.64 (m 2H); 3.97 (s, 211); 2.82 (s, 311); 1.33 (t,
311, 6.8 Hz). Exanpl e 4:

2- Ami no- 1- et hyl - N- net hyl - 4- oxo- 7- { 6-[ 2- ox0- 2- (pyrid-2- 5

yl am no) et hy Woyz01@d/60419)7- 1, 4- di hydr o- 1, 8- napht hyri di neeCHERR2D0Y/@51 821
(compound 21) 4.1: 2-(5-Bronmopyrid-2-v1)-NJjvrid-2-vlacetam de Under an

i nert atnosphere, 0.09 g (0.95 mmol) of 2-@Mhopyridine, 0.31 10 g (2.4
mol ) of diisopropylethylamne and 0.35 g (1.1 mml) of TBTU are

successi vel y added trntd. 2empinedions catresporals (8- beropoudg\adcaidinactet itie aci d
(a synthesis irgxfen\)ﬁdc")i ?(lgr i ﬁ g_escri bed in Tetrahedron, 1997, 53(24) 8257-8268
@Qirnos J. et HORTUSEMRY i n anhydrous THF (4 ml). The reaction m xture

is stirred for 3 Fawepreent9aNTl MKk ghoap, The reaction m xture is
concentrated 15 under reduced pressure, the residue is taken up in ethyl

acetate (20 nl) af® EpEsHiRA $OPRaeH B BAYHEMEI=IG b Hem fadmd® R ah
sat urat ed gnmoni uphgl i ution (15 mM) and with saturated sodi um
hydr ogen cgr bonat g&iyﬁﬂkg@@% m ), and then dried over Na2SO4, filtered
and concentrat ed uhedpresentsiaeGHpr giosire. The residue is purified by flash

chromat ography on_siJ | el 20 (elyent: dichloronethane/ethyl acetate, 1%

NHAOH), with a grﬁﬂ%%?%%%@@ﬁ'&’ﬂw acetate, 1% NH4OH. 0.125 g of

conpound is obtai 'R%dlur‘rebt’é‘sé‘n@'érﬁiﬂfog?erf%w powder. Yield: 45% Melting
6.1 mn

point: 131C. MAN 292-294 (tr ., condition 1)
254. 2: 2- Ami no- 1- eR$sepresenthg hydragen-atong- 1. 2- oxo- 2- (pvri d- 2- vl ani no) -

et hvl | pvri,d- 3-4-1_4- di hvdr o- rpapht hyr i, di ne- 3- car boxam de .(conpound 21)
Gsing Lhe Gane. pr BELARRRE {REEhabde WL e Bag Rt ety gy
starting with 0. 42 & dquattampol ) of the conpound obtained fromstep 4.1,
0.46 g (1.6 mmol) of the conpound obtained fromstep 1.7, 83 ng (0.07 nmol)
of 30 tetrakis(tr@pHENSIasHRNMEH REPYHAYS%di um and 15 M of saturated sodi um
hydrogen WD 2010/ 004197PCT/ FR2009/ 051321 - 57 - carbonate solution in a

m xture of 1, 2-di met hoxyet hane/ethanol (2/1) (24 m), 0.03 g of product is
obt ai ned in the fémmong the odmpeundswdtformwizae (i) thestare pbjectsobtiiennve®8eC. MH+

458.1 (tr:_6.5 rin. dition 1) .1 0. 6), 0 (Ppm): 11.76
(o0 1ry 120 et mal B Thbag Peodoidy SRR oMb ko) |, © (PR 15 7
(d, 1H, 8.1 Hz); &-&dinodt-etiMHAN-RebyB-420%dzY-{4-82-3%02d(phehylamit@)kthyl- 07 (d,
1H, 8.2 Hz); 8.04 (d+s, 2H, .8. 2 FE}J&_J.?%GC(idd, 1H,. 7.4, 8.2 H§); 7.59 (d,
%E i.é % T.egi'(}(d‘&r:g'hyﬁg'%;aé;@ﬂht dingr. af?ﬁ’fé@ﬂf;@ﬁ“ﬁ@“@%ﬁ 2H): 2.82 (d,
SOExanml oo - Ani nor 901 %y ER14-G-((1-ethylpyrroldin, 2-yhmethyll(methyhamino}-

yOret hyl | anm riobxcgetbinbenyliN>meatiyiid-axed [y dihxdicet Bynaphthyiging-3- di hydr o1, 8- na

pht hyri di ng- 3; ani | ori de (compound 33) 5. 1:

4- Cycl oprggy%%%%%ggé%gé%%g mde 15To 1.2 g (7.2 mmol) of

mor phol i ne- 3- car b@xawinde1 -etin-d&inethyl-deoXcr 7432 oxe2s (pytidvhyleminsjethydicr | bed
BR[O EC I R NG
acetic acid, 7. g2Cé‘n°ain’e-’méﬂM-I\PFne%’inhMloxo-?jﬂz-oxo-z-(p rid-2-ylamino)ethyl]-
et hoxycycl opr opyl ?ox Jtrimet’hyl silane and 4.4 g (31. 'y mmY) of "'sodi'um 20
cyanobor ohydritegsy Hn%—diha@mﬂ %nwmhmm@neé-wapwae (rooppPErd3) hours 30

i nut es, dth . j i te i
Concent r ated undor §BEA e SRR IR RER N NBEY ok EhBRemA Sy -
dilchl or1 ggetﬂ hanet_lljﬁlz%xow,{tmmslt&daghﬁhyg‘dihé@sammégmﬁ{gouﬁ)ommﬂ)solzgti ﬁn

. . , t
(10, 100 10 005 SR e D00 iSSR0, 25
formof a Miﬂ%&ﬁmbxo-\fiﬂﬁyﬂ?&z@l,d&ﬁé Htl/‘i id?@é—@tcéﬁ&gémiw\ggél_ﬂaoan& By: 1.03

mn., condition 1) WD 201 0/0041 97PCT/ FR2009/ 051321 - _
triborohydride copamiedlwthy-N-metaydexd-dr(4r2-axe-ripyriddey/imathydamingini se

i anhyar e sHEeeRind Al dhanb I bR TRBE AR E GERPLALATCE for 5

hours. 15 m of HClI solution (1N) are added to the reaction m xture cool ed
to 5 roomtenperature. After stirring for 30 mnutes, the aqueous phase is
separated out by settling and extracted twice with ether (15 m) and then
basi fied by addition of sodi um hydroxi de solution (1N). The aqueous phase
is then extracted 4 times with ethyl acetate (20 ml) and 4 tinmes with

di chl oronet hane (20 m ). The conbi ned organi c phases are dried over 10
Na2SO4, filtered and concentrated under reduced pressure. The residue is
taken up in nethanol (4 m), and 3.4 m of a solution of HCl in ether are
added. The solution is stirred for 30 mnutes, and 5 ml of ether are then



starting with 0.33 g (0.88 mml) of the conmpound obtained fromstep 2.5,
suspended in anhydrous DM (5 m), 0.15 g (0.92 mml) of CO is added and
the mxture is stirred at roomtenperature for 2 hours 40 mnutes. In

paral l el, under an inert atnosphere, 0.11 g (1.1 nmol) of sodium carbonate
i s added to 00C0A2/@410797 ol ) of the conpound obt aPOIFR2ODS/66¢P2D. 2,
dissolved in DVF (2 mM), and the m xture |§st|rred at RT for 2 hours. The
supernatant is then renoved and is added d 8pvv| se to the imdazolide
intermedi ate forned previously. The m xture is then heated at 80C for 2
hours. The DVF i s2aniporiaetyl-Nimetnybiéroxoet{f&1oxe-ddfurid-2-gintethymissi-due i s

G chi or oot naBIRIERMEA 30N TR LN ButioiiscE S Rede il Rstpeeipss . 5o -

gradi ent of 0% t 025mifBthemgl-7- &{2$(zam@tho<yemwamm]ma@memeﬂ}ph@nymform of
a white povvder Yi el d: 28% 025 rrrmléof this orrpound
di ssol ved i nmethyl- %Px?rét‘}'rg'f%’ﬂrq %Sa'mf&ﬁhﬂ' copreYMt )nt rated

35.6% HCI gol utiop. rﬂ_:% ~§;4U c‘ﬁtl':.l'o r@y’f‘émlrnbﬁg cﬁ&eﬁ;@l]hﬁén%}zg%‘tﬁyé I\ii»g‘fiaéﬁ)g?e

solid forned is coI ect ed ati'on and dried over
conmpound i s dboxo-hdedihydrot h8-riaphthysitline-Sveh thoxpovwde (compasind BH% Mel ting

DVEG d6) 11, 74 (s 2o iy Bl GRR L hyuitohieb ol )

8.1 Hz); 8. 3%héﬁyl)-1ﬂ=®xo B 41dihydto-Z8inaghthyridine-3-carboxamidd (co?npﬁimi:IOI 10d, 1H,

?;nl ?ﬁ& Z 32 Eﬂ] %'%!mgz%{a@f Qcyc@n)en&?r@ﬂ ?~0xgﬁﬁw§pbe%§f5 @ff%\' -8 9' 3 2
4H) . Exanppeg. Sxo“g‘4r@ﬂ}%r%thp%a§1hl{qt§ﬁ&ﬁef 3 3 dBhide Bddmdoutid 1D

fl uoropyrrolidi 2- oxoet hi‘/ﬁll phenyl}- N-net hyl - 4- oxol, 4-di
hydr o- 1, 8- napht hy 2rathine-Bethyi-hexathvird-axpdf-t3-oxe-depywsimdvtamine)etayllt:

45) - 1- Et hy1-4-f] t hat
Gostri bed | n FEelHlTRa Bl Py rchoe 3 AhoRinag R RpaSET {35, 1o

4(R) -1l uorg Zéﬁ) rzyerlrgmlol-‘lgeﬂm bg{quég%'{)al gg‘?lﬂwmlz lﬂdlneﬁuymﬁﬂ‘iyi}?mimtﬂ!ﬂ:—rb bgg in
Bi oorg. Med. e , ukusnl na e .

(5.7 %Tmn ofoxe?ﬂﬁdlph%?(}ﬁ}d@-raﬁ@vhilﬁo f ’éf@ Yront- 51%*3"1)(&% ‘feﬂg%‘#ﬂ)@teous )
DVF (17 gy, Qor%éoGnd)fM roduct is obtained, in 25 the formof a white
powder . Yielcs: 100% Melting point: 127C. MANW 161.2 (tr: 0.36 mn.
condition 1). 6. 223anmipest-ethyl-7-{4-[2-({[(23)-1- -ethylpyrrolidin-2- yl]methyl}ammo)-z

45) - 1- Et hyl I th
sate. procedut2S VBB IRN 54?6?1‘531‘ RIERARHE Ay GAhEH Chivoxathilend e
2010/ 004197P(d6mBa0RDN6H1321 - starting with 0.69 g (4.3 mmol) of the

d obt d_f | ut 1M
ToE) o “boron tr1 AyAiiNget e&yi-ré@em—%f S i o
(30 m), apd étﬁ»mbhfénﬂ}mw arcﬁ‘P|8‘-’tﬁépﬂﬂh3frﬂd%e-gfcdr&bxdd‘iidét(b&hpoﬁ’néﬁ36}) of

product is obtained in or m of low oil, and is used wi t hout

further purl ficat |20$mlf\¢ i-ﬁfﬂﬂyﬂ'ﬂ m@\WMrﬁ @t fr{4-12-eker2-ydg-4ulamingpethyll( ¢ r -
0. 36

R o1 21,[ Ry 1A n&%ﬁg% S;lrh F 3 @n%ﬂﬂtﬂncﬂné?ﬁéaﬂ%&xgm% &6mbdindd7f

met hyfi ami no) - 2- ox’!em’nmol 1-pﬂejlm meﬂhyté’t-(ﬂy{Z—[@mmphol#n—&yidilyyi)amnm] -8- 10

mert 31 mosprRsPBI NG ALl A NGy 8 0GP (BB BRSBTS compound

obt ai ned f50NLEMPBUAD 38) | N d| chl oromethane (9 m), is added 0.45 g (4.4
mol ) of triethylam ne. The m xture is cooled to OC (ice bath) and 0.61 g

(4.4 mmol) of cyaRm@mincr-edryldematiddr o 7i{R-[icXAtZotRYNEHYARITA)-m ) is
added 15 dfopé%@ﬁuyggrfnw@mg Hlrat oS1%tﬁ pf]lﬁﬂkg?&m& dfbo r@a%é?ﬂﬁeogwéfs and

then diluted W orone washed w satur at ed
NaHCG3 sol ution, @satnéch- betl@éhmmdhy!d’r{%h -ovethy -Rlac3®@E2H(pfrid-2-§ laein a)edhy[]-
f ﬁgcf g|t |r gfmeﬁ rgetnTheé(BathB)go tll ygro ? létnap hyrl %ec%rl\)’\&arﬁ%ge (gé'ln[lili)(f)lljt%:c? bbon Ln

30 2-amino-1-ethyl-N-methyl-4-oxo-7-{6-[2-ox0-2-(pyrid-2-ylamino)-



To 0.24 g (1.6 mml) of conpound obtained fromstep 6.2 dissolved in 20
anhydrous DMVF (4 ml) is added 0.41 g (4.1 mml) of triethylamne, followed
by addition of 0.63 g (1.7 nmmol) of acid fluoride obtained fromthe
preceding step. The m xture is stirred at RT overnight, the DMF is then
evapor at ed oifouprderoosaezum the residue is taken up i PCH/ERRO0SEYB2me (20
m ) and the organic phase is washed with s%urat ed NaHCOB3 sol ution, dried
over Na2SO4, filtered 25 and concentrated der reduced pressure. The

residue is purified by flash chromatography on silica gel (eluent:
di chl or onet h@ﬂwl]numdirénd} 1, Avdlitdra- 1B atipbittyridines¥cadogesnda (conmound. 25 g of

(concentrati on: 28 4y -F v kEeR e e BB RIRE ey anis on ) -
30To 0.07 g (o&oéfﬁ nmér)y[]qﬁ rhétylcoReUNAkdiNytled-n @dndptthyridies-BrersoikangideVVO
2010/ 004197PCT/ FR20091051321 - 61 - step dissolved in nethanol (2.5 m) is
added 0. 13 nfcqmPAWdEd) ) of a solution (1M of HC in ether. The mixture
|s stirredsat RT bofmih -thHfh ?ﬂ?{gﬁ'g@e%ﬁmﬁewr@.ﬁ% wpﬁsfhyngﬁmgﬁt-pressure-

The solldlstrlturate t hane [t éred f and dried
under vacuumoxeethypeyii- 3(3!]]6]‘3}ngetﬁyle4 ox@ﬁwdﬂmrdr@'! @bm@hi@ﬁldlme Bhe formof a

pal e yel | ow pmﬁgier J? : 90(/5)2%lelt|ng point 170C. MH+: 509.3 (tr: 5.2

m n., condi t BRPOFFMIde {compoun 1H NVR (400 MHz, DMSO- ds), O (ppm:
ﬁ 73 (SHzl_H) 112Ja§nmgﬂ-éﬂi)yl -748-[26{[(28)-1Lebhyl-3 458t dropirblidin-@- Methﬂ}§47(gé
(d, 2H, 8. 3’ |E!i1)'n°)'5£ ro?tﬁ'b/'lplmvl}alzlgne%' %%m-%‘ﬁ'hyﬁf%? f{‘ﬂ?m’éﬁbﬂ"? IS "(m’ 1H):
3.82-3.44 12 1 2.82 3 2.36 1
202 (m g)mcal 33"?"'@&&'%0“24)3, 1. (2T(t,H)3H 7 (ﬂ‘z) i (m 11
Exanpl e7: 2- Ani no- 2- ammn-etl(y&zg{cl((2{{[(es)thﬂmomwlm Hybmegindlaming}-rmethyl-

@ hyar o- 1 o AponRneRlh e RIRR R 4 Bl sPHRR IR 20y 7 1

1- Et hyl - 4, 4- diathoxaiidé (compowmah2®e Using the sanme procedure as that

& 4l 1 uor 0- 2( 9) SR RERY HHATES 0B nHekTiopydatdn bl e

Bi J .3-0.18
(1. 2 ot o B et e e Y i s DN

(3.5 m), 0. xarkpxemige denropound 38X ai ned, in the formof a white powder.

D) 7 27 14(29) - 1 EORUTO SR IASRRIC e p B2 fnePR” ¢ O
chl ori de: amino)-2- oerihyﬂph@wl}anaetbiybéeﬂm‘%amydn&ﬂ ,aaphthigedines3-Exanpl e
2, step 5.2, 30 starit ‘Ug (1 nmol) of conpound obtained from
step 7.1, 8. Eapo 'Qe 8 4197PCT/F R2009/ 051321 -62 - mmol) of a

| ut M T f melﬂ-)sql.rn. X i
anhydrous -1 F (7 'ﬂm‘“ “@“3"? ey T 0.2 g

of product i ¥l layl}eémnpthqmeth]ﬁhmyih4g>%ey1 Heslitpsiro- 1anaphthyEdined-t hout

further purlf MAN/ not detectable 5
7. 3: 2- Ami no- da?l?t{;}ia%ﬁ\q Iﬁ%go?lﬁj g%) 1-ethyl -4, 4-di fl uoropyrrolidin-241-
met hyf i am no) - 2- oﬂeazmhmHﬂhwhy’fu{ls-[lzl-(l{\tézmyﬁ—(Z~ﬂumme1hy4}n§"nbjjdineﬂ-—§tl]I‘Bethyl}-

At ospher e, | GrAROR-oB eI Jo-UrREHF SEkpat R i Sroay PR S

sol ution izg [Mrbdxaniitie (8dm Q,ngg 0. 85 rrm)l) of the conpound obtained from

step 7.2 in the presence o (1 of dii sogropél et hyl am ne are
r

successi vel y adde@-2®in®- ?@ﬂ@lf'@b”%h)fhﬂowo Bf{"ft[%'r%@tﬁ‘lﬂl(g 1-dr@edi2f r om st ep

Lo this fenct maoroBB LR e o Ay R Bl N i Xt e i

stirred for Gaphtingidite-Z@@rznanitdefcaopoent 8@y ed under r educed pr essure.

The residue is pu fied a nS|I|c el uent

di chl or onet hane/ e 9m|%2%{gﬂ%?ﬁ%¢%dofﬂw 8?%& Eﬂﬁdgh?'yg ?}@5‘“&%%

et hyl acetzt eg-okdat ny@ ﬁgtﬂygN%eﬂﬂmW w.m&traun@rﬁapnthyh@.nbca-m of a
pi nk powder. 20To O: of the conpound obtained fromthe
precedi ng step, di ssol ved in 2 mM of methanol, is added 0.17 m (0.17 mmol)
of an HCl solution (1Min ether). The m xture is stirred at RT for 1 hour,
5 mM of ether are then added and the solid fornmed is coll ected by
filtration and dried over P205 under vacuum 0.065 g of product is obtained
in the formof a pink powder. 25 Yield: 70% Melting point: 266C Mit:
527.3 (tr: 6.04 mn., condition 1). 1H NMR (400 M4z, DVMsO-d6), EI (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



WD 2010/ 004197PCT/ FR2009/ 051321 - 63 - 7.1 Hz). Exanpl e 8:

2- Am no- 1- et hyl - 744- (2-{[ (4- et hyl nor phol i n- 3- yOret hyl | -

am no) - 2- oxoet hyl ) phenyl i - N- et hyl - 4- oxo- 1, 4- di hydr o- 1, 8- napht hyri di ne5
3- car boxam de hydrochl ori de (conmpound 22) 8. 1:

4- Et hyl mor phqvOnz1d/eeaegxam de: Usi ng t he sane ROTWERZ009/08432hat
described in Exanple 2, step 2.1, starting_a\%_th 0.2 g (1.1 nmol) of

nor phol i ne- 3- car boxam de (the synthesis of which is described in

WO- 2005/ 026 156, Hennequin L.F.A et al.), 0.18 g (1.2 nmmol) of ethyl

i odi de and ocamcgcaonde(mmqur&SNaFl CO3 in anhydrous DMF (3.5 nl), 0.18 g

poi i+ 127¢ . 2o ety BEMyPr- At Ay faBghoffesntel 1 no
1- (4- Et hyl mrr@éthynmﬂ&oymdwwmmyl} 4-0x0-1 wrtﬂlwdran,iBmaphthatidnefﬂaer e, 0.76
m (0.76 mml) of a solutio %ln THF of [ithium alum nium hydride is
added to 0. 0673 %ny%e I?O‘HT e conpound obt ai ned fromstep 8.1,

di ssol ved En anhyét T- ted at 70C
For 8 hour 3 28y e o e and 84 pl of
water are sucwoeiviehgnyibitrethyi-di- m&yh%m-é,ﬂ dﬂbi’ﬂ!r@d‘ BﬁlaRmthWIdlﬂeo?-m a cake.

The m xture i for 30 mnutes and the precipitate is
t hen renoved %ﬁ‘#’{ﬁ"ﬁ&%ﬁy 86@-?5’? Itrate i s concentrated under reduced
pressure to give Q-&fing-o{5{2-dHary-1-2,2-bdiflubrreihyfpyarotidihe+yilrasthybamina)hi ch

I(:S),O(I;S(I\a/ﬂthhOUt uglslllfpld?latl o] 1I§nh?t§9$-p{lﬁ%lﬂ%m n‘g‘ﬁégﬁwmﬁ |_r(1al ci_galo % 1E1 NVR
gozg/gg]4lé7P-CT/ FRZOOQIS(IF&lBBl @34)3 2R 4 (SR T
8. 3: 2- Ami no- 1- et hﬁiamm’(-gﬂ‘{vlN(MMFWM[ZﬁXQQy(ﬂ)M'WH?aWﬁWQ)Q-
t hvl) ph 4 - t
"he- 3 cat boxpteRRy Al & Madhyting S:crbo R Bbun 25)
descri bed i n Exam2-amiho-tedyl-N-Setidylstidr@H{(d -methlyl- G)H:‘ll:hl@:(OGSB? mmol ) of the

oot ai ned. 1 omNERIpYIRTBNSb2 BxasHuhPaS B PXar ARNDcd SIS B ol ) of

di i sopr opyketdayb@Enbe! Ebmpblyﬁﬁggp DMF (4 nl) and 0.17 nl of a sol uti on
(1M of HC in ether, (S product is obtained, in the formof a white

powder. Yield: 50%amisior] ﬁ@w-methyimo Frtd-{2@xadr{(2-pyrid-3-gethyhaminol-

Th a6 re) ) SRR iorq Ry dind SR o (CfmpBtiha oFy 12,13

Hz); 7.98 (broad <-arhifo-1-2t198-N-chetiyH7-8-{2-k&-morphdiin ﬂeyjprzpyl)aanmo]—{Z) 4. 61

g{_nb 2|2_|) ;813'(34c$)§ﬁthyﬁ)pgew§£ o(lxoz‘bgl%h)(ﬁ? %%h%&idlﬂ%é—ﬁ%r(bn&gmkge 3.18 (m

1- Et hyl - 74%- ((éoﬁ{pbmngebyl pyrrolidin-2-yQOret hyl ] am no} - 2-
oxoet hyl )t hi ophen-2-yli-N 2d|n'ethl-4ool4dfr1é/drol

ar boxani de ( conponamemr 1-athd-Nrmetayidhex-érhidmre EZVRY&'ée%'V'@P'HIbﬁ ino}-
1.2 29.8 58 8
ol of - AR ROtk dRVYE En R PESLIRHARE Rotibognd 3

mol ) -of 5-chl or o-22amlmcemmm%ntmm+ddmad4d2®mh%ﬁ2mledmd)anm50]25

1 Xt is h t,..70C ht t m of
mer are addanvitETohe Ssithale TRhekMiriont:F-SOBPKETRE GheRupiD feerar e
(3 x 430 rdg). The zammdmbtwmme:hpmasm»?ame{zvm@hz-;gtsvpndmyqﬁ@pylmnadopqueous
NaCl solution, dried over filtered and concentrat ed undg educed

pressure. 6. 7ethyiph %WBdhﬁtd'Moﬂb@‘ﬂﬁﬁﬁ@yf'ﬂ'n?ﬁécﬁ@%?%‘f S(CHRAND |4I whi ch

is 30 used w thout i e -2-y))-

2010/ 004197PCT/F 85{%{31%@“% gﬁs&hﬁlm f?gﬁ?‘l %ﬂ;y%ﬂ_‘m w?o% |It| on 1)

33 nl (132 methyljarina}-2edxoetioiphemyll-dtoxect didihytiroxadeanhthysdinedt o 6.7 g of
t he conpound obt ai ned fromthedgé?cedi ng step, dissolved in ethanol (44
m), and the PATRPYARIGELCREROUR 80C for 2 hours 15 minutes. The nixture,
5 cool ed tap RT, i 2-diing-gktiyith[eihyi1- trelidid Wylhethadmivsiized wit h
saturated aqueous NaHCC3 SOWJ'[I E)n( %‘ mggpaand the)r,lm trﬁ(l]NaCI (200 nl). The
organi ¢ phase is then dried over Na2804 filtered and concentrated under
reduced pressure. The residue is purified by flash chromatography on a
colum of silica gel (eluent: heptane/dichloronmethane), with a gradient of
0% to 50% 10 di chl oronet hane. 1.93 g of product are obtained, in the form
of a brown oil. Yield: 32% MR : 205.1 (tr: 5.33 min condition 1)

0.97 g (23.1 mmol ) of |ithium hydroxi de nonohydrate is added to 1.93 g (6.6
mol ) of the conpound obtained fromthe preceding step, dissolved in a
solvent m xture (1/1/1 THF/ nmet hanol /water) (33 ml). The m xture is heated
at

i ne3-c



15 70C for 2 hours, cooled to Rl and acidified to pH 1 by adding 23 nml of
aqueous HCl solution (1N) and then extracted with dichl oronethane (tw ce 30
m ). The conbi ned organi c phases are washed with saturated aqueous NaCl
solution, dried over Na2SO4, filtered and concentrated under reduced
pressure. 1. ¥o®0q0/qo4qd@ct are obtained in the form oPCT/ERROVO/OBVEEY ,
which is used 20 without purification in t%% followng step. MN 176 (tr:
12.3 m'n condition GC C H4+). 9.2:2-(5-Ch "~

| or ot hi ophen-2-v1)-N-1.(1-ethylpwo lid i n-2-vfimethvli- acetam de:

25Usi ng t he oanethgh-dckthiazolRsyll-Nametybéraxoed4idihyeEkentd-saphthytidiped- 1,
starting with_1.77 0 conpound obt ai ned fromthe preceding
step, 5.4 ¢ Eﬁé’%ﬁgﬁgéé@@%{%yrrol i di nyl met hyl am ne, 6.4 g (20 nmol) of
TBTU and 2. 58 g (2Q@nine!1-(Pdinethoxypmpyhyl-eddthyladvore 7i{d-[ardxpd2-qusidiM- (100
m), 1.62 g of product are obtained in_the formof _a vgﬂte_ owder . Yideld:
56% 30 Melt YiagipeletiylehenyibdA-dinydio-1.8-naphthyridings3gafhoxamigle (cjgpoun

2010/ 004194P ?FR2009/ 061321 -66 - 9.31 -Ethyl-7-[5424M

-et hyl pyrrolidiln-2-yl)nethyl | am no}- 2- oxoet hyl ) -

t hi ophen- 2- y11- N, 2-aminet/hifd-24{ X2 24difluaroethybpyralidin-gafamigeli 2oxestbyl)-

b id [ 3] i bed i
Exanpl o 1, sPERPIT g metiy ;- 3G BT R tid STariBRRiderl i Nea
fromstep 9. ZeorpSurgd 43) 5 nmmol ) of the conpound obtained fromstep 1.7,
0.24 0.2 I f tetrakis(triph | ph hi | | adi .and, 14 m  of
a0 Ralicon 2ol S b BRSPS R 0 s o

duct i i j _ 3 Wali ' jigd-d. 2% Melti
oi nt - 2508 CRERR eI LB 1 A O M o e,
DVSO- d6), D ERpmxamide corepounid)46)11.1 (g, 1H, 4.5 Hz); 8.43 (d, 1H, 8.3

Hz): 8.0 1H): .7, - . . 780 (d, 1H
5 He) ; L (5? Eﬁ'%?%prﬁ@???'i‘f‘"ﬁ'm'GM@@%?E& ?gf)%%'#‘ m (1H); 15
?H)Ol (2 m181|(-|) ;ox?b&?l)glmenyl]tﬂlimﬁtltjbﬁlﬂ-?xg‘gl:%-dmy?lrg#Bingalmziymdigﬁ)&balrb%ﬂ(ﬁdémlm'
1.3 (t, 3H mé?@“%‘j'?d%;blm(t, 3H, 7.2 H;n); L " L " ’
Exanpl €10 tqﬁ Ani nonarﬁmw-emymm@:fﬁé @ﬂw%yr&ﬂia%raﬁ,%medhﬁ}anﬂﬁo}-z-

yl am no) et hyl ] phenyl) -1, 4-di ro - napht hyri di ne- 3- car boxam de

hydr ochl or i d@xpethyhpbenylledpxa-prapyh1 (%dlgv@r@obﬁmﬂmmamm-wmxzna@e ne In
a sealed tub co@pﬁﬁﬁﬁ”%ﬁ of 1.9 g (20.4 mmol) of 2-am nopyridine and 25 6.1
g (30.6 nmml )"0 -br onophenet hyl am ne di ssolved in butanol (10 m) is

heat ed at 230C f og2-dminotf-[4{2-{{{ cetmtpyeolidine2-pimetny§amiradt 2 dxdathylpom

(5% 100 m ) PraAHT Dot ora et -1 LSR5 B Babr B ™ ©
sul fate, bbl taneskaAtde ¢ifpoinPa®d. The residue is purified by flash
chromat ography on a 30 colum of silica gel (eluent: dichloronethane/ethyl

I
acetate, from 0% tzoafB'tD%1"M@B@Mﬂb@h%@ﬁ%fﬁﬁmwi@igi%ilimeﬂ‘efﬁam"&}r%rl
tate). 1. I i : 1 .
Vol d: base \ePeyyBRENEN-BEBPEROCE RS SRR ANt AoBRINRE
10. 2: 2- Am i r{oerhpetiy GON- met hy1- 4- oxo-7-{4-12- (pyrid-2-ylamino)ethyll- 5
pheny11- 1, 4-di hydro: & & paghs bl L5 Sthsia RKATL S Mh by de - (compound

25 oxopentyl)phenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

carboxamide (compound 51)
1-ethyl-7-[5-(2-{[(1-ethylpyrrolidin-2-yl)methylJamino}-2-
oxoethyl)thiophen-2-yl]-N,2-dimethyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide (compound 52)
30 2-amino-7-{4-[2-({[(2R)-1-ethylpyrrolidin-2-yllmethyl}amino)-2-oxoethyl]-



Usi ng the sane procedure as that described in Exanple 1, step 1.12,
starting with 0.3 g (1.1 mmol) of the conpound obtained fromstep 10. 1,
0.345 g (1.2 muol ) of the conpound obtained fromstep 1.7, 0.06 g (0.05
mrol ) of 10 tetrakis(triphenyl phosphine)palladiumand 4.7 m of saturated
NaHCO3 sol ut W, 2010/604¥eF m xture of DVE/ Et OH (15 nl), FCTYRRQOOS/0B1B2HICE
thus obtained is taken up in nethanol (3 m% and 0.03 m of concentrated
36% HCl is added. 0.130 g of product is obt %‘ned inthe formof a white
powder. Yield: 25% Melting point: 242C. MH1-: 497 (tr: 5.33 mn.

condition 1) pheayl}-ml mtm(me(@ mamylmwm 4180, 1,8-diipysiig-1, &Baﬁhmyrldlmﬂb?x- 11. 73
(mlH) 1112@ .9 (s, 1H); 8.52 (d, 1H, 8.1 Hz); 8.17 (d,
2. 8.3 te) cgr a(‘H?’%é%P'E?O‘i 2317796 (d. 1H 8.1 Hz); 7.89 (m 1H); 7.51
(d, 2H 8.3 Hz) 2. eﬂﬁmbm etkigﬂ-?%e;;[ﬂtmzma amy(piyrmadmtz-ywetr@l}&adua)noyn 6 (m
2H); 3.69 (m 2H); ) 1.32 (t, 3H,
.9 Hz). 20 Cvclopr&YH’eB%md}sN1mefﬂyf éfoxﬂé“d'feldfw %na@hthmﬂ'n%ﬁ? 12, 13, 14,
15, 16, 17g 0, 31, 45, 46, 47, 51, 52, 56, 62, 63 and
64 were synt %glac%% 13@80&5?0@50@% he synthetic route descrl bed in Exarrpl e
1. Conpounds 35, 2&mB®; 1-emy| 392-[24{[(2R); 1ueﬂ1ylpwrohd® 2-glmedyllaBg@io)5% and 55

wer e synt hesi zed,,?2 ardin { n Exanpl e
2. Conpounds 28 th:’.(ﬁ'ﬂﬁ aéol;@yli-ﬂgv{}ﬁyi—éi— c%ﬁf‘ﬂ-%ﬁ]gg;%%m@?gvﬁ [%eti c
route descri an@baxanﬁa@r(@dmp&mdm 201 0O/ 0041 97PCT/ FR2009/ 051321 - 68 -
Table 1 illustrates conpounds_of for

formil a (1) Tor warenne T emmbzals ERY LoD AV et Ay 1 &
Tabl e 2 "1b”%xb@\{,|\-ﬁﬁ-%ﬂu BRESYIRA-rhetil oL P- cﬁlﬂ}'dr@-sl%lﬂge yﬁ@mssymounds of

formula (1) for U represents a carbony group, d Wrepresent a
-CH group, Zarkpamjdefeompowndd® atom R7 represents a hydrogen at om and

R6 = -(CH2)n-L. 1 i a (lc)
corresponding to o%&&n%fl?g%lgf ?‘r{gT{gﬁﬁt@ﬁiﬁ&wE%&? ese g a - CH2-
group, Z, Y, dkoaﬁ@l)}ﬁhémﬂrmm Nametinyl-4gta+b,4-dRydrept, eawphmwdHM-ogen" at om
and R6 = -(CH2)n-L 5Inthese bles - |nthe salt" colum, "2
represents a W |?Prf‘P‘é'éncb form whereas "HCl" represents a
conpound g hydr oot 3-AsRo- @@g&h@tﬂ;@yrmlum ﬂ@n%&ﬂmﬁﬁm}szthe

(aci d:base) ratio , Bu "and i-'Bu represent,
respectively, Omthwphe@ﬂh%ethw me@lmdﬁyoxo 1é10<ﬂihw#fpl-1 BriapithiMridined3 sobut yl
groups, and - respectively, phenyl and benzyl groups.
Mel ti ng poi ntcaﬁ%ﬁg‘ggggérﬁ%ﬁig%% tr mn. (*) purity M+ 7.2(3) 97%
456. 36 9.6 94. 5% 20&miho-7-[3-methyl-4-(2-{[(1-ethylpyrrolidin-2-yl)methyllamino}-2-

oxoethyl)phenyl]-1-ethyl-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

20 carboxamide (compound 59)
2-amino-1-(cyclopropylimethyl)-7-[4-(2-{[(1-ethylpyrrolidin-2-
yhmethyllamino}-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-ethylpyrrolidin-2-yl)methyljamino}-2-
25 oxoethyl)-2-methylphenyl]-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)methyl]Jamino}-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-oxo-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.

10 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.,

15 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
20 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,
25 1985, pp. 310-316.

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

prepared according to the process that follows.
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Scheme 1
NC.__CO,Et
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> CN [ I
X N |}]H v X N N NH,
R, R,
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According to Scheme 1, a 2,6-dihalonicotinic acid of formula (Il) is
monosubstituted in position 2 with an amine of formula Ry-NH: (in which Ry is
as defined previously in relation to the compounds of formula (I)), 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 fert-butanol, or water. The acid (lll}, obtained from step
(), is then activated as the derivative of formula (IV) 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. Leff.
(1976), 303 or by Ishikawa and Sasaki in Chem. Lett. (1976), 1407.

The acid fluoride or the imidazolide of formula (V) obtained after step

(i), which are highly reactive but stable, are then reacted with an N-substituted
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093< OE3 893 393 +tHHM Aw n d (4) 'qui 4 SIA101 L917 9996 (C) E9

WO 2010/004197 | PCT/FR2009/051321
-37-

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 terf-butoxide are used for step (iv) of condensation of the
5 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.
10
Method B is similar to method A for the condensation step (iv), bui 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.
15
The N-alkylcyanoacetamides of formula (V) are prepared according to
step (i) by reacting ethyl cyanoacetate with an excess of amine of formula R;-
NH> (in which Rq is as defined previously in relation to the compounds of
formula () that are subjects of the invention) in a solvent such as THF or
20 ethanol, at a temperature ranging from room temperature to the reflux
temperature of the solvent.
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Scheme 2

Re (IXa) G/%H"(
R: G =OEt, or NR5R6 (vi) 3‘; 1 1 Ge NRRS ‘0
= V,W.,Y,Z=CH,C-R,,N, S oute 117 G= » compaun
X= halogen (Vi) or no ato';n Route 2 if G = OEt, compound (X)
OH o
M = 5 ]
Route 2 0 o

{viii}

it G = OEt, {vii}

compound (X} — & NHR, HNRSR8
O W O
VT \ NH, v
HO - x RyR,N =G
R{ R z” xXn 2 R{ R

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 (I) 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 -NRsRg, in which Rs and Rg

are as defined for the compound of formula (1). This reaction (vi) is performed in

the presence of a palladium complex (in oxidation state (0) or (ll}), for instance
Pd(PPh3z)s, PdCl(PPh3)z, Pdadbas, 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 K3PO,, 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 NRsRg, in which Rs and Rg are as defined for the
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compounds of formula (1), i.e. route 1, the compound of formula (]} 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 agueous 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 (Xl1), which is then used in a
10 peptide coupling reaction, in step (viii), with the chosen amine HNRsRg, in which
Rs and Rg are as defined for the compound of formula (1), in the presence of a
coupling agent such as TBTU, HBTU or CDI and of a base, for example
diisopropylethylamine, triethylamine or NaHCOs3;, 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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Scheme 3:
Method 2: ’W. X
UL 1YY Route 1ifG= NRSRG and
m ,9‘(

¢ RWZ U=C0orCH,
3R, (IXb) {compound 1)
NH.(x) M Route 2 if G = Okt and

G = NR5&RG, OEt  (x)

= U=CO
vy R, Yo rangan (compound X)
X= halogen (V) ?H o V,W,Y,Z=CH, C-R,, N, S
= !
M= xB~on J-(B“‘o or no atom

Route 2ifG=0OEtand U=CO (X} 0 0O

RsR:NH

————

(xii)

To obtain compounds of formula (1) that are subjects of the present

5 invention, a second method may be used starting with the halo intermediate of
formula (Vil), this method 2 being described in Scheme 3. The halo
intermediate of formula (VIl) may be converted into the boronic acid or boronic
ester derivative of bispinacol of formula (V111) according to step (ix}, by reaction
with bis(pinacolato)diborane in the presence of [1,1-

10 bis(diphenylphosphino)ferrocene]dichloropalladium (!} 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 Tef. Lett., 1997, 38, 3841-3844. In the following
step (x), the acid or boronic ester compound (VIil) is used in a reaction of
Suzuki type, with a halogenated aromatic compound of formula (IXb) in which
X, m, Rz, 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 -NRsRs, in which Rs and Rg are as defined for the
compound of formula (I). For this reaction (x), the Suzuki coupling conditions
described in step (vi) of Scheme 2 may be applied.

When G is a unit NRsRg, in which Rs and Rg are as defined previously
and U is either a carbonyl or a methylene unit, the compound of formula (I} 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 [Xa 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 Ry, 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 (Vill), (X) and (XI}. These compounds are useful as

intermediates for synthesizing the compounds of formula (1).

The examples that follow illustrate the preparation of certain compounds
in accordance with the invention. These examples are not limiting, and serve
merely to iliustrate 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 Dimethyl sulfoxide

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

FAMSO Methyl methylthiomethyl sulioxide

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

h Hour(s)
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HCI Hydrochloric acid
LiOH Lithium hydroxide
Na,CO3 Sodium carbonate
NH,4CI Ammonium chloride
5 NaHCO; Sodium hydrogen carbonate
NazSO04 Sodium sulfate
NaCl Sodium chloride
NaQOH Sodium hydroxide
NH4CH Ammonium hydroxide
10 NaxS04 Sodium sulfate
min. minutes
mi millilitres
P20s5 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

25

30

Analysis conditions:

LC/UV/MS coupling conditions:
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 um (2.1 x 50 mm) (Waters), column temp.: 25°C,
Post run: 5 min. UV detection: 220 nm. Injection volume: 2 ul of a 0.5 mg/m!
solution
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Condition 1: pH 3 gradient 15 minutes
Eluents: A: H,O + 0.005% TFA/ B: CHsCN + 0.005% TFA, Flow rate:
0.4 ml/min. Gradient: 0 to 10 min 0 fo 100% B, and from 10 f{c 15 min
100 B%

Condition 2: pH 3 gradient 30 minutes
column: Symmetry C18 3.5 pm (2.1 x 50 mm) (Waters), Column temp.:
25°C, Eluents: A: H.O + 0.005% TFA/ B: CH3sCN + 0.005% TFA, Flow
rate: 0.4 ml/min. Gradient: 0 to 30 min 0 to 100% B, and from 30 to 35
min 100 B%
Post run: 6 min. UV detection: 220 nm. Injection volume: 2 pl 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: H2O + NH4Ac (5 nM) + 3% CH3CN / B: CH3CN. Gradient 0 to
20 min 0 to 100% B. UV detection: 210 nm.

Condition GC Cl/CH4+): ionization CI/CH4 +, 30 minutes
column: Agilent HP-5MS 30 m x 250 pum, film 0.25 pym thick.

Temperature 250°C, vector gas: helium, flow rate constant 1.4 ml/ min

Mass spectromeiry (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 Briikker 250, 300 or 400 MHz
NMR spectrometers in DMSO-dg, using the peak for DMSO-ds; as reference.
The chemical shifts O 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

, -, ., N20202020202
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the melting points above 260°C were measured with a Blichi 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-oxoethyllphenyl}-N-methyl-4-oxo0-1,4-

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 mol) 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: 1568-160°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 (562.3
mmol) of pyridine and 8.4 ml (99.6 mmol) 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 ml). The organic phase is dried over NazSO,4 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. Yield = 96%. Meiting point = 89°C.

Method A (1.4 and 1.5 below).

1.4: 3-[6-Chloro-2-(ethylamino)pyrid-3-yil-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 mi 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
MgSO, 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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1.5: 2-Amino-7-chloro-1-ethyl-N-methyl-4-0xo0-1,4-dihydro-1,8-
naphthyridine-3-carboxamide

A solution of 19.0 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 yellow 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 (4.2 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 80% 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 80% sodium hydride are then added portionwise. Stirring is
continued at this temperature for 30 minutes, 0.56 ml (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) l

1.7 [7-Amino-8-ethyl-6-(methylcarbamoy!}-5-oxo0-5,8-dihydro-1,8-
naphthyridin-2-yl]boronic 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

0
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bis(pinacolato)diborane and 8.5 g (0.08 mol) of potassium acetate in dimethyl
sulfoxide (130 mi) is degassed with argon for 15 minutes. 1.4 g (1.7 mmol) of
1,1’-bis(diphenylphosphino)ferroceneldichloropalladium(ll) complexed with
dichloromethane (1:1) is added and the mixture is heated at 80°C for 30
minutes, under argon, and then cooled and diluted with 1.1 | of water and
acidified fo pH 4 by adding acetic acid (50 ml). The mixture is filtered and the
black precipitate is washed with water (40 mi) and then with ether (60 ml). The
black residue is taken up in 575 ml of NaOH solution (1N) and the mixture is
filtered through Celite 545. The filtrate is acidified with 60 ml of acetic acid and
the precipitate is filiered 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), [I (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,
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
hydrochloride suspended in chloroform (50 ml), and 9.7 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 mi), with saturated NaHCO3; solution (150 ml} and with saturated
NaCl solution (150 ml). The organic phase is dried (Na:;SQ,), 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 ml

(61.6 mmol) of a solution of lithium aluminium hydride (1N) in THF are added

5 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 mi of water are then

successively added dropwise. This mixture is stirred for 30 minutes and then

10 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.

15 1.10: 2-(4-lodophenyi)-N-[(2R)-pyrrolidin-2-yImethyllacetamide

Under an inert atmosphere and at room temperature, 4 ml (43.8 mmol)
of oxalyl chloride are added to 3.8 g (14.6 mmol} of 4-iodophenylacetic acid
suspended in dichloromethane (54 ml). Two drops of DMF are introduced and

20 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

25 presence of 2.45 g (29.2 mmol) of NaHCOs3;, 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

30 8.5 g (14.6 mmol) of this compound, obtained from the preceding step,
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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 exiracted with ether (30 mi x 2). The aqueous
phase, cooled, is basified with 35% NaOH solution added dropwise to pH 10.
The product is then exiracted with dichloromethane (100 ml x 6). The organic
phase is dried (Na;SQO,), 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-ylimethyl}-2-(4-iodophenyl)-
acetamide
In a sealed tube, 0.53 g of NaHCQO3 (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
mi) and extracted with ethyl acetate (20 mi 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% WNH4OH), 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-{4-12-({[(2R)-1-(2-fluoroethyl)pyrrolidin-2-ylj-
methyllamino)-2-oxoethyllphenyil-N-methyl-4-oxo-1,4-dihydro-1.8-

naphthyridine-3-carboxamide hydrochloride (compound 27)
n a sealing tube, 2.1 ml of saturated aqueous NaHCO; 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 mmol) 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(iriphenylphosphine)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 ml 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 preduct 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 ml 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 ml 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), 00 (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-yllmethyl}amino)-2-oxoethyllphenyl}-4-oxo-1,4-dihydro-1,8-

naphthyridine-3-carboxamide hydrochloride (compound 32)

2.1: 4-(1 -Methylethylymorpholine-3-carboxamide

To a solution of 1.1 g (6.3 mmol} of morpholine-3-carboxamide (a
synthesis of which is described in WO-2005/026 156, Hennequin L.F.A. et al.)

in acetonitrilte (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 isopropyl! 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-[4-(1-Methylethyhmorpholin-3-ylimethanamine 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 ml 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 filirate 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-tetramethyi-1,3,2-dioxaborolan-2-yhphenyllacetate
A mixture of 9.5 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 g (1.64 mmol) of
dichloro{phosphinoferrccene)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: Ethyl {4-[7-amino-8-ethyl-6-imethyicarbamoyl)-5-ox0-5,8-dihydro-
1,8-naphthyridin-2-yllphenyl}acetate

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-
dimethoxyethane/ethanol (275 ml) are added 88 ml of saturated aqueous
NaHCOj; solution. After degassing with argon for 15 minutes, 1.27 g (1.1 mmol)
of tetrakis(triphenylphosphine)palladium are added. The reaction mixiure is
heated at 100°C for 4 hours. The reaction medium is cooled to room
temperature, water (300 ml) 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 P,Os. 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-(methylcarbamovyl)-5-ox0-5 8-dihydro-1.8-
naphthyridin-2-yllphenyllacetic 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/methanol/water (12 ml) 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,0Os5. 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 (ir: 6.74 min., condition 1)
2.6:  2-Amino-1-ethyl-N-methyl-7-{4-[2-({[4-(1-methylethymorpholin-3-

yllmethyllamino)-2-oxoethyllphenyl}-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
5 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 mmol) of the compound obtained from step 2.5 in
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

10 in PMF (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.

15 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 ml 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

20 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), O (ppm): 11.75 (s, 1H); 11.13 (g, 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,

25 1H, 8.1 Hz); 7.46 (d, 2H, 8.3 Hz); 4.61 (q, 2H, 6.8 Hz); 3.96 (m, 3H); 3.83-3.02

(broad m, 9H); 2.8 (s, 3H); 1.24 (m, 9H).

Example 3: 2-Amino-1-ethyl-N-methyl-4-ox0-7-{5-[2-0x0-2-(pyrid-2-
ylamino)ethyl]pyrid-2-yi}-1,4-dihydro-1,8-naphthyridine-3-carboxamide
30 hydrochloride (compound 19)
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3.1: 2-(6-Chloropyrid-3-yl}-N-pyrid-2-ylacetamide
Under an inert atmosphere, 6.23 g (38.5 mmol) of N,N-

carbonyldiimidazole are added to a suspension of 6 g (35 mmol) of 2-
chloropyridylacetic 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 mi
of dichloromethane are added to the reaction mixture, cooled to room
temperature, and the organic phase thus obtained is washed with saturated
ammonium chioride 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-methvyl-4-oxo-7-{5-[2-0x0-2-(pyrid-2-ylamino)-

ethvllpyrid-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 mmol) 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 ml 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 HClI 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), O (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,

—_ -
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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 (t, 3H, 6.8 Hz).

Example 4: 2-Amino-1-ethyl-N-methyl-4-oxo0-7-{6-[2-ox0-2-(pyrid-2-
5 ylamino)ethyl]pyrid-3-yi}-1,4-dihydro-1,8-naphthyridine-3-carboxamide
(compound 21)

4.1: 2-(5-Bromopyrid-2-yl)-N-pvyrid-2-ylacetamide

Under an inert atmosphere, 0.09 g (0.85 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 ml) and with saturated sodium hydrogen carbonate

solution (15 ml), and then dried over Na SOy, filtered and concentrated under

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

20 (eluent: dichloromethanefethyl 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-oxo-7-{6-[2-ox0-2-(pyrid-2-ylamino)-
ethvllpyrid-3-yi}-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 ml of saturated sodium hydrogen



1411 .17.1 al al in Lii

NI .

cC

10

15

20

25

30

o ) u_ --\ LN/\(3 )0 inre |
=i 00

WO 2010/004197 PCT/FR2009/051321

-57 -

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 (ir: 6.5 min., condition 1)
'"H NMR (400 MHz, DMSO-dg), O (ppm): 11.76 (s, 1H); 11.10 (g, 1H, 4.6 Hz);
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 (, 3H, 6.8 Hz).

Example 5: 2-Amino-7-[4-(2-{[(4-cyclopropylmorpholin-3-
yl)methyl]lamino}-2-oxoethyl)phenyl]-1-ethyl-N-methyi-4-oxo-1,4-dihydro-
1,8-naphthyridine-3-carboxamide hydrochloride (compound 33)

5.1: 4-Cvyclopropylmorpholine-3-carboxamide

To 1.2 g (7.2 mmol) of morpholine-3-carboxamide hydrochloride (a
synthesis of which is described in WO-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-
ethoxycyclopropyl)oxyltrimethylsilane and 4.4 g (31.7 mmol) of sodium
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 mil) and washed three times with aqueous NaOH
solution (1N} (100 ml). The organic phase is dried over Na,S0O,, filtered and
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-Cyclopropyimorpholin-3-ylimethanamine hydrochloride

Under an inert atmosphere, 13.6 m! (13.6 mmol) of a solution (1N) of

X
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triborohydride complexed with tetrahydrofuran, in THF, are added dropwise fo
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 ml of HCI solution (1N) are added to the reaction mixture cooled to
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 agueous phase is
then extracted 4 times with ethyl acetate (20 ml) and 4 times with
dichloromethane (20 ml). The combined organic phases are dried over
NaxS0Q,, filtered and concentrated under reduced pressure. The residue is
taken up in methanol (4 ml), and 3.4 ml of a solution of HCI in ether are added.
The solution is stirred for 30 minutes, and 5 ml 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
(tr: 0.4 min., condition 1).

5.3: 2-Amino-7-4-(2-{[(4-cyclopropylmorpholin-3-yl)methyllamino}-2-
oxoethyl)phenyl]-1-ethyl-N-methyl-4-ox0-1,4-dihydro-1,8-naphthyridine-3-
carboxamide hyvdrochloride (compound 33)

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 mmol) of sodium carbonate is added to
0.22 g (0.97 mmol) of the compound obtained from step 5.2, dissolved 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

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 P,0Os5. 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 (q, 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 (t, 3H, 6.9 Hz); 1.16-0.92 {m,

4H).

Example 6: 2-Amino-1-ethyl-7-{4-[2-({[(25,4R)-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)

8.1: (4R)-1-Ethyi-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 Bioorg. Med. Chem. 12 (23), 2004, 6053-
6061, Fukushima H. et al.), 0.90 g (5.7 mmol) of ethyl iodide and 1.53 g (18.3
mmol) of NaHCO3; 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 (ir:
0.36 min., condition 1).

6.2: 1-[{28,4R)-1-Ethyl-4-fluoropyrrolidin-2-yllmethanamine 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 HCl 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-ethyl-4-fluoropyrrolidin-2-vi]-
methyllamino)-2-oxoethyllphenyl}-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 mi of dichloromethane, washed with 20 mi of saturated NaHCO;
solution, cooled beforehand, dried over NaxSQy, 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
addition 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 NaHCOQO3; solution, dried over Na,SQ,, 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).

30 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 mi (0.13 mmol) of a solution

(1M) of HCI in ether. The mixture is stirred at RT for 1 hour and then

concentrated under reduced pressure. The solid is triturated in

dichloromethane (2 mi), filtered off and dried under vacuum over P;0s5. 0.05 g

5 of compound is obtained in the form of a pale yellow powder. Yield: 59%.
Melting point 170°C. MH™: 508.3 (tr: 5.2 min., condition 1).

'H NMR (400 MHz, DMSO- dg), O {ppm): 11.73 (s, 1H); 11.12 (m, 1H);

10.56 (s, 1H); 8.59 (i, 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, 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)

Example 7: 2-Amino-1-ethyl-7-{4-[2-({[(2S)-1-ethyl-4,4-difiuoro-
15 pyrrolidin-2-yllmethyl}amino}-2-oxoethyl]phenyl}-N-methyl-4-oxo0-1,4-
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 44-difluoro-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
NaHCOs; 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-[(28)-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-({[{28S)-1-ethyl-4 4-difluoropyrrolidin-2-yl]-
methyllamino)-2-oxoethyllphenyl}-N-methyi-4-oxo-1.4-dihydro-1.8-
naphthyridine-3-carboxamide hydrochioride (compound 24)

Under an inert atmosphere, 0.37 ml (3.8 mmol) of diisopropylethylamine
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 ml). 0.31 g
(0.9 mmol) of TBTU is added to this reaction mixture, cooled in an ice bath.
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% NH,;OH), with a gradient of 0% to
100% ethyl acetate, 1% NH4OH. 0.087 g of compound is obtained in the form
of a pink powder.

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 P,Os
under vacuum. 0.065 g of product is obtained in the form of a pink powder.
Yield: 70%. Melting point; 266°C. MH": 527.3 (tr: 6.04 min., condition 1).

'H NMR (400 MHz, DMSO-dg), [ (ppm): 11.74 (s, 1H); 11.12 (q, 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,
1H); 2.81 (s, 3H); 2.75 (m, 1H); 2.43 (m, 1H); 1.32 (t, 3H, 6.8 Hz); 1.21 (t, 3H,



cocel I 1111 ri col ocoxocol 0col 0O0co=0¢co=0

10

15

20

25

WO 2010/004197 PCT/FR2009/051321
-B63 -

7.1 Hz).
Example 8: 2-Amino-t-ethyl-7-[4-(2-{[{4-ethylmorpholin-3-yl)methyl]-
amino}-2-oxoethyl)phenyi]-N-methyl-4-oxo0-1,4-dihydro-1,8-naphthyridine-

3-carboxamide hydrochloride (compound 22)

8.1: 4-Ethylmorpholine-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
which is described in WO0-2005/026 156, Hennequin L.F.A. et al.), 0.18 g (1.2
mmol} of ethyl iodide and 0.32 g (3.7 mmol) of NaHCOj3 in anhydrous PMF (3.5
ml), 0.18 g of product is obtained in the form of a white powder. Yield: 95%.
Melting point: 127°C. MH": 159.3 (tr = 0.35 min., condition 1).

8.2: 1-(4-Ethylmorpholin-3-yl)methanamine

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 mmol) 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 pl of water, 28 ul of
sodium hydroxide (1N) and 84 ui 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 filiration. 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 foliowing step.
Yield: 100%.
'H NMR (300 MHz, DMSO-dg), 1 (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).

Cr
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8.3:  2-Amino-1-ethyl-7-[4-(2-{{(4-ethylmorpholin-3-yl)methyllamino}-2-
oxoethyl)phenyl]-N-methyl-4-oxo0-1,4-dihydro-1.8-naphthyridine-3-carboxamide
hydrochloride

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

5 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™;

10 507.1 (ir: 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); 3.8 (m, 3H); 3.38 (m, 4H); 3.18 (m, 3H); 2.81 (d, 3H, 4.6 Hz); 1.28
15 (m, 6H).

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

20

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-chioro-2-thiophenecarboxaldehyde are then added and the

25 mixture is heated again at 70°C overnight. At room temperature, 850 mi of

water are added and the aqueous phase is then extracted with ethyl acetate (3

x 430 ml). The combined organic phases are washed with saturated aqueous
NaCl solution, dried over Na,SQ,, filtered and concentrated under reduced
pressure. 6.7 g of product are obtained in the form of a brown oil, which is

30 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 HCl 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,
5 cooled to RT, is diluted with ethyl acetate (400 ml) and washed with saturated
aqueous NaHCO; solution (350 ml) and then with NaCl (200 ml). The organic
phase is then dried over NaySO,, filtered and concentrated under reduced
pressure. The residue is purified by flash chromatography on a column of silica
gel (eluent: heptane/dichloromethane), with a gradient of 0% to 50%
10 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
15 70°C for 2 hours, cooled to RT and acidified to pH 1 by adding 23 ml of
aqueous HC! solution (1N} and then extracted with dichloromethane (twice 30
ml). The combined organic phases are washed with saturated agqueous NaCl
solution, dried over Na;SQO,, filtered and concentrated under reduced pressure.
1.44 g of product are obtained in the form of a brown powder, which is used
20 without purification in the following step. MH": 176 (tr: 12.3 min condition GC

CI/CH4+).
9.2: 2-(5-Chlorothiophen-2-yl)-N-[(1-ethylpyrrolidin-2-yl)methyli-
acetamide:
25 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%.
30 Melting point: MH™: 287.1 (tr: 4.1 min., condition 1).
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9.3 1-Ethyl-7-[5-(2-{[(1-ethylpyrrolidin-2-yYmethyllamino}-2-oxoethyl)-
thiophen-2-vlI-N,2-dimethyl-4-ox0-1.4-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 ml of saturated NaHCO3; solution,
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 (q, 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-methyl-4-oxo-7-{4-[2-(pyrid-2-
20 ylamino)ethyl]lphenyl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide
hydrochioride (compound 64}

10.1 N-[2-(4-BromophenyDethyllpyrid-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 ethy! acetate (3 x
100 ml), 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. dichloromethane/ethyl 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-methyl-4-oxo-7-{4-[2-(pyrid-2-ylamino)ethvl}-
phenvil-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(iriphenylphosphine)palladium and 4.7 ml of saturated NaHCO;
solution, in a 2/1 mixture of DME/EtOH (15 ml), 0.12 g of product thus obtained
is taken up in methanol (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 (1, 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.
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Table 1 illustrates compounds of formula (la) corresponding to
compounds of formula (l) for which U represents a carbonyl group and R6 = -
(CH2)n-L.

Table 2 illusirates compounds of formula (lb) 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)n-L.

Table 3 illustrates compounds of formula (lc) corresponding to
compounds of formula (1) for which U represents a -CHy- group, Z, Y, Vand W
represent a -CH- group, R7 represents a hydrogen atom, and R6 = -(CH2)s-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 ratio in
parentheses is the (acid:base) ratio,

- Me, Et, n-Pr, i-Pr, n-Bu and i-Bu represent, respectively, methyl, ethyl,
n-propyl, isopropyl, n-butyl and isobutyl groups, and

- Ph and Bn represent, respectively, phenyl and benzyl groups.
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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 MV4-11 cells, respectively.

Measurement of inhibition of the tyrosine kinase activity of the
PDGF beta (PDGF-R) (Baf-3 tel/PDGFRUO) 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-RB receptor. This fusion protein is present in
dimerized form (presence of an oligomerization domain in the N-terminal part
of Tel) and, as a resuit, 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 mi per well),

in RPMI 1640 containing 10% FCS, in the presence or absence of the test



2 0>1 2010120004 C-i =CcO0co _ril -ir, Il Er, 912 kK O
k k O k>Nl Lo W2 2
WO 2010/004197 PCT/FR2009/051321
-83-

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;
infegration time: 1000 ms, lag time: 5 s.

It is thus seen that the compounds according to the invention have
inhibitory activity on the fyrosine kinase activity of PDGF-Rf3. This activity is
given by the concentration that inhibits 50% of the proliferation of the BaF3
Tel/PDGF cells (ICs0). The [Cso values for the compounds according to the

invention are less than 1.0 pM.

For example, compounds 6, 14, 19, 22, 24, 29, 33, 35, 41, 47 and 48
had an ICs, 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 ecsinophilic 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/m! (100 uL 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 ICsq values for the compounds according fo the invention are less
than 1.0 uM.

For example, compounds 5, 6, 22, 19, 24, 33, 35, 43, 60 and 51 had
an ICsxq, 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) 3597-3605.

0
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MV4-11 cells are washed with PBS buffer and inoculated in 96-well
plates, at a density of 1%10° 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 ceils 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 ICsy values of less
than 1.0 pM.

For example, compounds 3, 4, 5, 6, 14, 16, 19, 22, 24, 33 and 35 had
an 1Csp, 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 pM, 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
methylcellulose/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, mixiure 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 toc 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
fithium 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 fo 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/lPDGF-R (fusion protein
described previously). After 24 hours of transfection, 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 phosphorylation of PDGF-R 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-R 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 (I) have very advantageous inhibitory activity on
phosphorylation of the kinase domain of the PDGF-R receptor in HEK cells,
induced by the inhibitory activity of the product present in the plasma of the
treated animals.

The compounds according fo the invention are thus inhibitors of
protein kinases, especially of the PDGF alpha and beta tyrosine kinase
receptors, and, for some of them, also 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

kvo
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the FLT3 tyrosine kinase receptor.

Thus, according to another of its aspects, a subject of the invention is
medicaments that comprise a compound of formula (1), or an addition salt
thereof with a pharmaceutically acceptable acid, or alternatively a solvate of
the compound of formuia ().

These medicaments find their therapeutic use especially in the
tfreatment of diseases associated with the activity of protein kinases and
especially proliferative diseases such as liquid-tumour cancers, chronic or
acute leukaemias, lymphocytic lymphomas, Hodgkin's disease and
myeloproliferative syndromes, and myelodysplastic syndromes, and aiso
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.

Another aspect of the invention comprises a combination between af
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 agents. 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 io 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 freatment
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 altemnatively 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.

P.
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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 223.75 mg
Croscaramellose sodium 6.0 mg
Corn starch 15.0 mg
Hydroxypropylmethylceliulose 2.25 mg
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 (I):

VT2
RS\N ,U\(\ﬁ;{,
/
RE  RaR3

R1 represents a (C1-C4)alkyl group,

R2 represents -(CHz),—B in which n’ = 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-C4)alkoxy group,

U represents a carbonyl group or a -CHs- 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 suifur 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,

R5 represents a hydrogen atom or a (C1-C4)alkyl group,

R6 represents -(CHo),—L in which n = 0, 1, 2, 3 and L is a group



ot1

S

CC =20C) W = cr) C | 0O0C o E oZ ir co -

WO 2010/004197 PCT/FR2009/051321

92 -

independently selected from the following groups:

o a (C1-Chlalkyl group optionally substituted with a (C1-C4)alkoxy
group,

o a (C3-Cbh)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 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 ohe or more
substituents chosen from a fluorine atom, a (C1-C4) fluoroalkyl
group, a linear or branched (C1-C4)alkyl group, a (C3-C5)-
cycloalkyl group and a {(C1-C4d)alkylsulfonamide 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-Cé4)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 diastereoisomers 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 " = 0, 1 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-C4)alkoxy group,

82 -
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| eukaem a (CEL) ot V8- of ienidhbdreldi tehiiybREUIIRS &t IdeA e REREesfdhNY t he
fusion protein FIPLL1-PDG--Ra and is sensitive to kinase inhibitors in
proliferation testehosepdramn nigiogen. or spifgpatarooaptiongdly spgefitupebwjth arne
inhibitory activit 1132*%”@‘“ d to the inhibition of cell growh.

The EOL-1 cells ar S Iay 'PBS buffer and inoculated in 96-well

plates, at a dessid ya@fratedlRéterstycié, nh Whith P o5 vatbiocyclenisRPMo 1640
containing 10% FCS, in the presence or absence of the test congounds. - 84

- After incubatiornegibered hipglusing rat Igash| ene ehetereatemy whivoseni #amya

measuring the cell Y. I r k: nmega,
Cat Gr571). The ce 1r56%'?§P?rBeaar{a§%q§’é§%?rﬁj?E%nq’?%h%ﬁ%Spﬁﬁér:i&c%ngh{sméﬁ/rgn by
the kit manuf act uray pasiiohhéndludingesis eheenitrogenastongdwithi tige @rLmprenoskan

(Ascent, Labsystem) with the follow ng paranpeters: neasurenent: single;
integration tine: SHRSGIURNIS |chgsenniomsg, fluorine atem; & (RhLAetuomoale ne
conpounds accordi thepl Hyenti irpR1A) Vi Ly @8 ddie
tyrosi ne ki nase ac P&Pt ygoilm‘%%@@?l?g%r{?ﬁég a{g?id\%):ay{)?’ségd\%néb&@?kge&
concentration that inhibits 50% of the proliferation of the EO.-1 cells.
The 1 C50 val ues for the conpounds according to the invention are | ess than
1.0 pM For exanple, conpounds 5, 6, 22, 19, 24, 33, 35, 43, 50 and
51 had an I C50, respectively, of 1.6, 0.57, <0.01, 0.4, <0.01, <0.01, 0.8,
29.7, 3.2 and 92.7 nMin the test of nmeasurenment of the tyrosine kinase
activity of the PDGF al pha receptor. Besi des their inhibitory



Ex vivo activity of the conpounds of the invention was neasured. These
conpounds are thus adm nistered orally to female Balb/c mce at a dose of
10, 30 or A8 smlokeh41d7suspensi on or in solution i npEHMER2009/051321as

met hyl cel | ul ose/ Tween and the inhibition of the tyrosine kinase activity is
measured in vitro in a cell test, usingdplasma collected at 15 minutes, 1
hour and 4 hours. Measurenment of inhibition of the tyrosine kinase
activity of the P a p ALY, f m fHeSt rati on
of the products tﬁ@lﬂ%g?wﬁﬂ? & wy'?#%él)&rﬂggﬁ%ﬁﬁgjseo%?ggérEﬂciéi n a
mortar with 0.5% Takseteo canfigiradion el hal cartban oswbsijgutednan ibeusaid

Dependi ng on the case reparations. of _di fferent vehicles may be used:

wat er, mxture of CPI“%EVJE&)BH% %%Smlﬁgemﬁl%c%soé-r%?'gfc: The suspended or

di ssol ved gra@cts are adm nistered by gavage (10nl/kg) to female Bal b/c
mce 8 to 15 weeks ol d. The aninmals are then collected at the tine

gi ven by the pr K7ompregards @ hydrogaon@tomdora (©4-C4A)alkybgrai)p or a halogere

animal s are, anaestheti zed by intraperitoneal injection (10 m/kg) of a

ket am ne (éFofng/ kg) - xyl azine (20 ng/kg) m xture. A |aparotony is perforned
to expose the descendi ng abdom nal aorta and inferior vena cava assenbly.
The bl ood sample is collected fromthe vein or the artery using a dry
syringe and neeifl the e of Hedbase iome ginaacidadditionssalt, rasdnithe Joraira n

al | ows 1 ocBWAYP.cY RISt M Shanibfigh chtods Bt Rhmerd AHEE] Rlyting™° TP

performed alikeresth@regie by freezing at -20C. 2) Preparation of the
HEK Tel / PDGF- R cel |l s and neasurenment of the phosphoryl ati on of PDG-- R
In order to detect the ex vivo activity of the products using the nouse

pl asmas, the HE i ﬁ.@ft grn% i n

expr essi on vect §f e?tﬁﬁbnlg{dﬁ%ﬁfoﬁﬂghfeﬂi%%%&gr f@?@]‘%lﬁ%ﬁ%@% 6 udgnoﬁagr otein
descri bed W Rpreswitya catbbeyl gdupours of transfection, the cells are
deprived of serum overni ght and then incubated for 30 mnutes with the

ani mal plasmas treated with the products of the invention. The cells are

then lysed in R,P ) | 4 00; DGR 3
is then perfor nédé\?:aﬁ;cpﬁ{ed ﬁf@@ﬂgﬁfe@ﬁ%{"gﬁgmgu@%'éﬂﬂoﬁ%‘P'm%éér[é&é'té ébﬂin?ﬂch? &D
Systens, DWd riog)coniprising ¥yIZ,V anel Bk elssszoh fromapipeniyd epyridire othiazadhe bi ti on
of the autophaosphorylation. - 87 - conpounds of the invention is

quant i fi ed apgl thigPhSBE JEPYRYe of inhibition of phosphorylation of the kinase
dormain of the PDG--Rp receptor in HEK cells, induced by the inhibitory
activity of the product present in the plasm of the treated animals, as
described in thdé. Canmpoirmbof fabhela AYatccestingto OlairB0t, vakactpozEd imtiiabi t i on

of aut ophogphory| ation of R tyrosine kinase in HEK cells Conpound No.
15 min 1h é@g)%kézafl&oégggépéeﬁeﬁ aydseoefyaming) g5 68 42

6. Compound of formula (1) according to Claim 1, characterized in that
the chain -[C(R3R4)]»-U-N(R5)(R6) is in the para or meta position relative to

the ring to which it is attached.

7. Compound of formula (1) according to Claim 1, characterized in that
it is chosen from one of the following compounds:

2-amino-1-ethyl-N-methyl-4-0xo-7-{4-[2-ox0-2-(phenylamino)ethyl]-
phenyl}-1,4-dihydro-1,8-naphthyridine-3-carboxamide,

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

carboxamide,



33 80 82 75 34 73 64 58 Thus, according to one of the subjects of
the present invention, the conpounds of formula (1) have very advant ageous
i nhi bi t or yypotdgiioiyoprorhosphoryl ati on of the ki nasegprri20009fo51321PDG-- RP
receptor in HEK cells, induced by the inhibitory activity of the product
present in the plasma of the treated %9 nal s. The conpounds accordi ng
to the invention are thus inhibitors of protein kinases, especially of the
PDGF al pha and bedrlino){-@8ylN-KeMAA2-6R6TAlORSox APyl @B détiflem  al so
of the FLT3 tyrosine_kinagg‘rece@?qr, ngQThe_cgﬁ%oundé acégréﬁﬂg to the
i nventi on phgnylkigd-giydeed,S-oaphthyriginephcatioxamide.nedi canents, in
particul ar protein kinase-inhibiti nedi nts WO .

D010/ 004197PCT! EroBST e Ty ey oRE TN 2 (PHE R viamin ety o
Thus, aCCObﬁbﬁﬁEﬂ%-@WﬁF@-ﬂ,@ﬁapﬁtﬁyﬁé@é@-&arb@x&ﬁﬁﬂ@,ﬁ of the invention is
medi canments that conprise a conmpound of formula (1), or an addition salt

thereof with a prRmineced{2H2shiampbenybamingizoxesthyinhanybt1-ety-Ne sol vat e

of the co f r ol )4 hese i s find their

t her apeut FB?%QQ'%%Q&’%}&I'Iﬁ’#ﬁ’%%@@b@é’ﬁﬁ@%ﬁ%ﬁ%@@%s associated with the
activity of propeiring-n{s¢3(@Bldifipespiediyaping]-2-exatinyiipHeagndes such as

| i qui d-tunour cancers, chronic _or acute |eukaem as, |ynphocytic |ynphomas,
Hodgki n' s &fhyd-hbmedhvl-4rpe9-dt-dinvder-318-taprbiyadineed-cadiexamide.ody spl asti c
syndrones, and 3l s5Q:.S04 .65 Wir ANGEL S A PY_eXar .4 yng cancer (NSCLC),
bone cancer, pa%ca:‘ﬁg% Jz:e@%mmﬂgﬂﬁﬁé?aﬁcg?ﬁﬁgggiﬁgds&sar conma,

i nt r aocul ayimethghamirso]ethybpsényrigedihydte |gaphthgedine e carboxbmidecer ,

ovari an cancer, _cancer_ of the endonptri f th agj ha, of the vulva, of
the urethra, of ZtEHB’n[?éh‘ie@ﬁ‘rNe'HTE‘t?WQ?BXQ'%‘&‘O’F%TET[M%ET ube car ci nomas,
cancers 5U9E%§\t@y@aﬁncg§f’iﬁy§{>héﬁ5ﬁ)ﬁ¢%|hg§§t5-@f8-n96hth ﬁ?:ﬁépé-lé&ﬂbo%nﬁé@ s

i ntestine, canc onmach canc cancer o e oesophagus, of the
endocri ne, thyr @aminsat-ethyH7e(dd{2el(2-anethoayethybantino]shoxoathyliplerydrNonas,

Ewi ng' t d tafib d oth
f1 br osar coVcRESr | SEHECHy SaaBPyridBie” s TRARBYE. neopl asms of the
central nerVOUSZ%W—{mwclmibFg]}é{ﬁgﬁﬁpﬂfoioéﬂﬁl]gﬁélg\ﬂ}—d—étH rs, brain

stem gliomas and gliobl astomas, p ry adenomas and mnet astases thereof.
Anot her as peaihylod-oxadl 4-diystro-dn8-tiappihysidine3canpoxsaniden bet ween at | east

agent o A R A S R AT BRI PR "y e
used al Onthénﬁﬁ—%xﬁ—xwmﬁyw&h\,Bﬁﬁa Ithgtidinec3-chatioRbhtdepy agent, which may

be chosen from cytotoxic agents and anti angi ogeni ¢ agents. For exanple, the
- 89 - anti angi SgARIN®-Gidhe-(eplonntylapgy oetwilehamylbil tathyl- ki nase
activity o Fr R Al A ;R}%- ¥ i Sragund. It is also
possi bl e tf(r)m%:{o %r@éBth'gO?{ npoﬁh%i’(ég@ghﬁlhﬂ%g?g?%%e ||n\%énti on with a

radi ati on treat @earhino-1-ethyl-Fenathylbt-oa0i76#5[20xd-2¢ pyragrodndamaner di ng to
the inventign wth e, chenpt her a ent s nti oned ,above and/or with

Fadi &t on SEBRHEIHS AONEER- o TeHBTREL S CPRORTIER: The

chenot her apy  ageni s fgeild: sdﬁgzz 2RNA 8t ﬁggﬁ gL A 'm@tr_flwpénaﬁ -2-

adm ni stered sinu tiameous'm, ge aggt gyy ory qt?elnti apl]y. he trgzat ment will
be adapt ed dapethyliptienylpN-methyl-Huoxa-1l ghrdiblydedré, oaaplthyridioetsk treat ed.

These nedi cag&nt ) .al so find their therapeutic use in non-nalignant
proliferat U REEes, for instance restenosis, atherosclerosis, _
thrombosis, car gLggidd$\ethyicr-of [W({[(QS')ﬂLélﬁHW%ﬁ&ihozlwmeﬂwwé?rﬂﬁb)ézﬁr terial
hypertension, fibrosis, diabetic nephropathy, glonmerulonephritis, chronic
pyel onephr ioxpsthylinbasyllNomethyl-duexo-irddydred &seaphibyridinge-dsori asi s,

scl erodermat.i,ti s a.ad i mmunosuppression (for exanple graft rejection).
Accordi ng _tcgrl?ﬂﬁ?t’w P of its aspects, the present invention relates to
pharmaceuti cal QoamRARH-1 icHid-N-eRdtAlI-BSo-BM-BLbky-2-@itiRtdialeylamiagppound
according to the invention. These pharnaceuti cal conpositions contain an

eLf ective _@ebigsléllpcbwnat}-1|,éﬁ§1ydmé ,%@ﬁﬁbmifﬁ&ﬁmfb@(&r@idﬁhe invent: on, orfa )
o Compound, - ZAangie) Enh A RE SR 22 BRI LIRS, D onc'

The sai d emiep' lr}nlt,&dmwr@h@@@@phﬂﬁ@iﬁﬂieﬁ@—da@bé)tmnhbar maceutical formand the
desired node of administration, fromthe usual excipients known to those

skilled in the art. WD 20101004197PCT/ FR2009/ 051321 - 90 - In the
pharmaceutical conpositions of the present invention for oral, sublingual,
subcut aneous, intramuscular, intravenous, topical, intratracheal,

intranasal, transdernmal or rectal adm nistration, the active principle of
formula (1) above, or the possible salt or solvate thereof, may be
adm nistered in a unit admnistration form as a mxture with standard



Manni t ol 223. 75 ng Croscaranel | ose sodiunt. 0 ng Corn starchl5.0 ng
Hydr oxypr opyl nmet hyl cel | ul ose2. 25 ng Magnesi um stearate3. 0 ng

Accor di ng {afo 209bi419F7 1 ts aspects, the present inpenyERR0AODBIBGIates to
a nethod for treating the pathol ogies indicated above, which conprises the

adninistration, to a patient, of an ef3ective dose of a conpound according
to the invention, or a pharmaceutically acceptable salt or solvate thereof.
- 91 - CLAIMB 1y {CORBOMBGhyERL eRRATAAIL- [ O el 4l ikinymiksiRsent s a
(C1-A4) al kyl gr%t?p, g Q%wRZ regﬁgm?@ [E(%CHan.-IB i*l \Mllllﬁéh Iﬁcﬂ =0, 1, 2,
3, 4 and Boxwsethyljserob)4-oxgel,baitkydrodr Smapbthyaid{retr3-caylzdiaptidgr oup

optionally substituted w.t ne_ or nore_f rine.ato or a. (Cl-C4)al koxy
group, U repres -ﬁtrglng—%éwgh(;qnea}yé—&po%ﬂﬁé{%ﬁ 9'%'?%@,3' 2-ylaminoy~ 7\ and” w

represent, of OS/-1 - @hy &L sokditthyflin&d3-catbexnamele, @ car bon at om
optionall yesu E ituﬁ’g}a %/%ithya roupét%f? %r a heteroatom such as a nitrogen

atom a sul fur 2iaoninorl-aethybhygethyai/ofd [ lomethyl-2-oxa-2i(pyiid2rgamingr st ood t hat

the ring mugt .be ar tic,gnd be 5-.0r 6- d - R3, R4 represent,
i ndepengen? I]BSE@QQ' -qg(pﬁb?,—éjlgy(ﬁ'ga‘},gwp%éﬁiﬁf%—%écqrp%%ml C1- C4) al Eyl
group, or R3 angdiinbor-athyi-Aomichigl-Mmbkd 7B Mpyiu-Rhii@hinoyey are
attached, a (C3-05)cycloalkyl group, mis an integer equal to 1, 2, 3, 4,
R5 repr eseatwllayrigdrdhyéd-dihydioot, Banqgrtitbyridiaeidyeargosamiders r epresent s

sl eat g trom ¢ RAPBPTLRIMET SR A ki ol 3iypetiiamiRaRRote o 1Y
subst i t ut egxaéthil)shdridRhheinybaroxe: Ddpdihgdra-1,Ehdphtieyridimakyl group, an

aryl conprising 6 _carbon atoms and optionally substituted with one or nore
hal ogen at 6A®OXalide, or 6- menbered heteroaryl including at |east one

het er oat om chos?_r%y ihgr_’q_@tﬂyl_t@gggﬁg@é?tggllﬁ%?hgﬁ,g)_@lwgﬁééhgnahh?%bﬁ@bst ituted

wth a (Cl-C4)a gr oup, erocyc the said

het er ocycl exosthghpynid-3-yi]anbethgb4diaxol Lididilgydrb-1,8asphtimeidies-8r oat om chosen
froma nitrogen atom and an oxygen atom and is optionally substituted in
any positi BA PRSI ng on the nitrogen atom with one or nore substituents

chosen from a fbuphinRes. _a. 11 L I idisoléinear or
branched (Cl-C4)a TPQQ?EW g [?%[(%81 éé%l%g.}dlzﬂuorg,?gﬁgideﬁg ig]l

I
(C1-C4) al kynesbw}amhnm)-&eomh!d]phaml}%mtbvﬂ-@m%{@tdﬂwdl‘©ﬂ1.8){ a carbon
substituted Oﬁ thg. saéd B}eﬂteroggcl e possibly being Ror S, or racemc, R7
representsnﬁp E/héff' @@ﬁ Eaoninn il {Cl-C4)al kyl group or a hal ogen atom
in the form of bhgnpRSEetiyl-Tt[4a02-RELEthgMbHholn-3a)limeiylamind)el-f orm of a
solvate, and al so the enantioners and di ast ereoi soners thereof, including
m xtures t mathyf2-oxoetbyhphemdl-Nfmetwhdraxac i p-dibydiodi Sgrarhtiayrigine-B:

characteri%g&d@ iggt R1 represents a (Cl-4)al kyl group, and/or R2
represents - fﬁB inwhichnn =0, 1 and Bis a (C3-05)- cycl oal kyl

group or a (Ci1- szdérairioyi-egmuptlo[m‘{nnsmRo-setts,tlmﬂmmpwmﬁdimﬂewpr nor e
fluorine amer{ﬁyl?gm%osg%éggtﬁ;l]poh)%yﬂ[r\?-%éthyl_—ﬁl—%?(o:'l ,2%?(13?&0-1,8»
naphthyridine-3-carboxamide,
2-amino-1-ethyl-7-{4-[2-({[(2R)-1-(2-fluoroethyl)pyrrolidin-2-ylimethyl}-
amino)-2-oxoethyl]phenyl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-1-ethyl-N-methyl-7-{4-[2-({{(2R)-1-(methylsulfonyl}pyrrolidin-2-
yimethyilamino)-2-oxoethyljphenyl}-4-oxo-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-1-ethyl-7-{5-[2-({[(2R)-1-(2-fluoroethyl)pyrrolidin-2-yijmethyl}-
amino)-2-oxoethyl)pyrid-2-yl}-N-methyl-4-oxo-1,4-dihydro-1,8-naphthyridine-
3-carboxamide,



U represents a carbonyl group or a -CH2- group, and/or Y, Z, Vand W
represent, independently of each other, a -CH group or a carbon atom
optional | yyaybe4ipigtiad7wi th a group R7 or a het er oapgn/pR2D0gRH5A 32K r ogen:
atomor a sulfur atom or no atom it being understood that the ring nust
be aromatic and be 5- or 6-nenbered, @t or R3, R4 represent,

i ndependent |y of each ot her, a hydrogen atomor a linear (CL-C4) alkyl
group or R3 andsy Hé% W t-hey are
attached, a (CB 05 cyc I‘M)g{s gr od\g 6;5%3}'{&[9?%' S é{rgle%lytcﬂe?%rz %qual to 1, 2,

3, 4, and/ tr'rﬂuﬁﬁoe’thxdbmgmildm-a mwbgmmmgﬂpmrwm @@hymm 8F oup, and/ or

R6 represents h n==0, 1, 2, 3and L is a group
|ndependenf‘?@h@&“‘é’@%&icﬁ Sfol | owi ng groups: o a (Cl-05)al kyl group

opt i onal |y SUbSpidriech i 132 R@lr@m.m%e B9 proRin A FneB)Rycl oal ky

group, an aryl corrpr|5| ng carbon atons and ionally sub |tut ed with
one or nnremm)o@enoathyl}nhensd} $-etloyl- M—mﬁhﬁle‘i-@ﬂohh‘&éiiw9+1 $-ncl udi ng at

| east one het en a nitrogen or sulfur atom optionally
substi t ut eﬂaﬂﬁwp{?g%?é %%oé(?@ﬁg]gr oup, a saturated heterocycle, in which
the sai d het er ogyphifol Befhyl-Neméthyiemperedid- (lphieﬂhWQﬂm)rrkﬁpﬁéhmB@I]het eroat om

chosen froma nitrogen atom and an oxygen atom is optionally

substit ut emthimlnpb@rtaxqsﬂhy!]nk@nuﬂﬁgxq;ﬁ 4- H@VHFQ'HC%@?\F’I&WH?'“W?! h one or
nor e subst?é%%% &Qosen froma fluorine atom a (Cl-C4) fluoroal kyl group,
a linear or branched (Cl-C4)al kyl group, a (C3-05)- - 94 - cycl oal kyl
group and a (Cl2Ghinbki{4@-{[eseytidprapyimprphiolia-Bapiyoktiydamindi-2ur ati on of a
car bon substltut ed on the said heterocycle possibly bei Ror S or
racenic, aR¥pRnYBEneRAl bednldN- @Qﬁpﬂr‘b&éﬂ‘ Ta-SHvsro-d Q'@?P%ﬁpﬂﬂ‘e"gr oup or a
hal ogen at gy, vamide! N the formof the base or of an acid-addition salt, or
in the formof a sol'vate, and al so the enantioners and di ast ereoi soners

t her eof , i ncl udRramimoxX-{6-€2-({[ (2&)eb{2,2- dlfluoroemyl)@plrrphxhnf? -pimeéthyiul a (1)
di to.d U bonyl
ZCCELWLBEna?rumo)?%pme@vﬁn?&r?%éaeié eyt ety DRB AT 28 T that the

ring corrprhgbﬁg,y)‘dmg% \éa?d&anUé chosen from phenyl, pyridine, thiazole and
t hi ophene groups. Conpound of fornul a according to Claim1,

characteri zed i g-arhiao- Rstw -oretiRd-4anue-ar{4R2- mmédéé&ﬁhl@zmlagmo)at om

6. Conpound, of, for ac diin cterized in that the
chai nrrP[uC( JI]P[-' {E}JN?Réré/ q%”%ﬂ%ﬁﬁdﬁgé‘% %Ucwépﬁd% 'oSi t: gn rlal ative to
the ring to whi gharhinol p-etiiyl-d&herdhyl-7-[4-(2- {[?1 nfeaRpotiamafazbpsoul a (1)

according to Claim1l, characterized in that it 1s chosen fromone of the
fol | owi ng yl)mga@hm{}ggmno} -2-oxoethyl)phenyl]-4-oxo-1,4-dihydro-1,8-naphthyridine-3-

2-am no- 1- thyI 4- 0x0- 7- {442- oxo0- 2- (phenyl am no) et hy1] -
phenyl } -1, ggg}ﬂﬁ(aﬁio "1, 8- napht hyri di ne- 3- car boxam de,

2- am no- 1- et hyl 273414rnb2“’r-{aﬁhiy1-l‘brtﬁethjdy4 bﬂd)JTd(dn{zaydDQE[(m}owidmt hyDani nol 2- oxoet
hyl ) phenyl i - N- net hyl 0xo0- 1, 1 %hh HI di_ne- 3- carpoxam de, -
05 - y@i@yﬁqmlngl%hy{mhqmy,l}ei ﬁﬁ/lhypro 1, 8 -naphthyridine-3-carboxamide,

0x0- 7-{ 412- 0X0- 3-{ ity flefhy NMHIEF- (2 PASRGIpkiclin®-JIphYsYIRmtinB)-apht hyr i di

3- b de
geam (r:]gr loéi?cgglhyr}phemyiy4 akook d-dihydb21 Sxmaphiiiydine-32egrbaramalsst hyl i phenyl} -
1, 4-di hyd 1, 8- hth di -3- ) .
2- ani Inoy7r(()4 {22E]"(z‘i ’”@hi/“ I Hﬁtﬁg]%ﬁgﬁ%ry &3{208{(%% (EHRYAYGB - 1- et hyl - Nmet hyl -

2 ami no. 7. {1 ?ﬂfﬁ*c’ﬁeﬁ?‘!’é‘*%ﬂEﬁ@zidn'?ﬁ%]@q"ﬁ?;%&dm Soparbexamide,
et hyl - N- net hyl - 2-ammot]-etiyHN-trethyl-Sonaphi{4+{2-Drd-2el(3-phanpleiatiageinol-
ethyl}phenyl)-1,4-dihydro-1,8-naphthyridine-3-carboxamide,
2-amino-1-ethyl-N-methyl-4-oxo-7-(4-{2-0x0-2-[(3-
phenylpropyl)amino]ethyl}phenyi)-1,4-dihydro-1,8-naphthyridine-3-
carboxamide,
2-amino-1-ethyl-N-methyl-7-[4-(2-{[2-(1-methyl-1H-pyrrol-2-yl)-



2-am no- 1- et hyl - N- net hy1- 4- oxo- 7- (4-{2- oxo0-2-[ (pyri d- 4-

yl met hyDam no] et hyl } phenyl) - 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de,
2-am no- 1- g Woibrgtpiayl- 4- oxo- 7- (4-{2- oxo- 2-[ (pyri ¢CP/FR2009/051321

yl met hypam no] et hyl } pheny1) - 1, 4- di hydr o- 1, 8- napht hyri di ne- 3- car boxam de,
2-am no-1-ethyl-7-(4-{2-[(2- met hoxyet-rﬁﬁ)am no] - 2- oxoet hyl } pheny1) - Nmet hyl -
4- oxo- 1, 4-di hydro- 1, 8- napht hyri di ne- 3- car boxami de,

2-am no-7- L9ngL I1-4-0%50L 4 ithjdtbeng hbphtigfrime-Biret hyl - 4- oxo-
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am no) - 2- oxoet hyl ] pyri d-2-y1}-1- et hyl~38 ret hy1- 4- oxo- 1, 4-di hydro- 1, 8-
napht hyri di ne- 3- car boxam de,
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8. Process for, preparing,a co und of for.nul a accordi ng to any one of
Clains 1 t8&oka ateh 111k AISSF i GPRROOMSES é‘”@o%ﬁ{%%‘g'ﬁ MES rQOEXP?':”%UY% NNNH2
(XI) R AdiguF&agicpdofM th a compound 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 in Claiml. 9. Process for preparl ng a conpound of formula

I di t f d 1to 7, t [ in., d
o formil a (v 13- PESRFRH IR aRPE IS o rheauREan IpERE CorpiAlisap %@?ﬁﬂ}“z“”
(I Xa) 0 V- 384G cﬂam b FatharacidtizeR iX thata @émgbana Ji3oPads (@o
represents a (Cl-C4)al koxy group or a group - NR5R6, and RI1, R3 R4, R5,

R6, V, W Y, Z and mare as defined in Claiml.% - X®1 - 10. Process for
preparing a conpound of fornula (I) accordi one of Clainms 1 to 7,

i RO ~7Y (X1) R
R4
is reacted with a compound of formula HNR5RS6, in the presence of a
coupling agent and a base,
R1, R2, R3, R4, R5, R6, V, W, Y, Z and m being as defined in Claim 1.

9. Process for preparing a compound of formula (I) according to any

one of Claims 1 to 7, characterized in that a compound of formula (VI!):

is reacted with a compound of formula (1Xa)
Q H

v e ? o
G mi_.2Y M= 3B>on 1B
Rs R, z
(IXa)
in which X represents a halogen atom,
G represents a (C1-C4)alkoxy group or a group ~NR5R6, and

R1, R2, R3, R4, R5, R6, V, W, Y, Z and m are as defined in Claim 1.



is reacted with a conmpound of formula (IXb): WX m-0 4 (1Xb) in which G
represents a (Cl-C4)al koxy group or a group -NRS5R6, X represents a hal ogen
atom and Rwo%mmmﬁéf R5, R6, V, W Y, Z and m appcBfFRYOb0A3A O aim
1. Medi canment, characterized in that it conprises a conmpound of
formul a (I) accordlng to any one of €@l&iims 1 to 7, or an addition salt of
this conmpound with a pharmaceutically acceptable acid, or alternatively a
sol vate of the conpound of fornmula (1). 12. Pharmaceutica
conposition, characterized in that it conprises a conpound of fornula (I)
according to an;lOoHeoaa‘ss(foapmaringoa Eprrmomdpcbfa‘ormumjﬂ) aatdrdingctoegrtyabl e
salt or a solv nd an | so_at one ceutically
accept abl e®8%d ;Sﬁ%' s 1'% hgpfger@gg 'th %SWBGHH 6’% Lﬂgr@ 1) according
to any one of Clalns 1 to 7 for the prepapatlgp of a medi canent for
treating diseases associated with the actjvity] of protein kinases. - 102 -
to 7 for the preparation of a nedic ﬁng proliferative
di seases such as |iquid-tunmour cangers, ni c facut e | eukaeni as,
| ynphocytic | ynphormas, Hodgkin's nyel oproliferative syndrones,
and nyel odyspl astic syndromes. X e Nifl, a conpound of forrmula (I)
according to any one of Clainms 1 to 7 for the preparation of a nedi canent
for treating proliferative di seases such %% sol i d-tunour cancers, for
exanple l ung ca NSCLC), b cance ancreatic cancer or skln cancer,
Kaposi ' 5?%%Wékdiﬂﬁg %QV'ﬁﬂfgﬁgﬁﬁiﬂxg ‘east cancer, uterine cancer,
cervical cancer, ovarian cancer cancer ofy thec endonetrlun1 of the vagina,
of the vulva, of the urethra, evrs of the prostate, fallopian
t ube carci nomas, cancers such ag ;Ef@g@gé t he anal region, of the

bg ca e?

rectum of the small intestine, stomach cancer, cancer of the
oesophagus, of the endocri ne, thyr6|B4 thyr0|d or adrenal gl ands,
soft-tissue sarcomas, Ewing's sarconas eosarconas der mat of i br osar coma
a]nd (r)]t her fin bf:vim'shr Gomapsreseatycear (GH @?)ailtdlwdgmup)roroh ghg.;;ki-ddﬁ@R_ aG,ﬂepr asns
of the central nervoys system spi rs_a esnpi unour s,
brai n st enT$FESFRS %g‘@‘?ﬁ/ Bﬁ%@@ﬁl&n@’ éﬁt &?%E@eﬁ@n& n%e@"&@f"ases

t her eof are a %@fn%@@h@ﬂaﬁq@onpound of formula (I) accordlng to any one of
: e

Clains 1 to 7 tor t preparation of a medicanent for treating
non-mal i gnant proliferative di seases such as resten05|s atherosclerosis

t hronbosi s, car sufficienc cardi.ac,hyp r ul nonar teria
hyper t ensi on, qﬂr@é‘?@"a@i‘aﬁge&iﬂ%ﬁ@ﬁ'ﬁ? p'HtW)( é Hﬁfﬁ%ﬁnﬁéﬁ’nqq d roni c
pyel onephr rfcsmlaftge&em AGES: arfHbRE HIUD8intd Q%Sﬁ%rsa%daﬁ.onsm afstrﬁs

sclerodermatitis ‘and I mmuhosuppr essi on. Conpound of formula (1)
accor di ng compoundngithvh ptlasmaceuticallyzagasptalile am@pmai&armilveiy a spb@te anent
for treatln di seases @ 3 C|aﬁe with the activity of protein kinases. -
103 - I¥%°°TBRHB R QH“Q8 la (1) according to any one of Clains 1
to 7 for the preparation of a nmedicanent for treating proliferative

di seases such as |iquid-tunmour cancers, chronic or acute | eukaem as,
| ynphocyti c | ynjRoiarmasagtical' conapesitiors, cheractejieed gr dhat & comprisesyadr ones,

and nyel od I, SV ' — n I I cordi ng
o any  one (ORI oPYBEHOR"Tn, aqsnaipag e, BT BRECHT Lol chiBnt’ Por
treating ppharhatadtiosly diczeptsise st lbras ssRbidlof tHi®kongrneer andf#so exanpl e

| ung cancer (NSCLO), bone cancer, pancreatic cancer or skin cancer,

Kaposi' s siassie pharmaseulieallyragoeptakle exgipiat cancer, uterine cancer,
cervical cancer, ovarian cancer, cancer of the endonetrlun1 of the vagina,
of the vulva, of the urethra, of the penis or of the prostate, fallopian

t ube car ci nomas13clsearfa scmpoasd of inana (actbelivntd angghenf Cinihe
rectum of the small intestine, bowel cancer, stomach cancer, cancer of the

oesophagus 0 of femihecRerRRaTatieN Otfh’%/mﬁcﬂca'ﬁﬁf‘htfq)fy?r@?’@ﬂ%rd'sﬁﬁséﬁaﬂlssé’lcﬁ’ﬁﬁ@
soft-tissu ost eosar comas, dermat ofi brosarcoma
and ot her ?Ygﬁgggggﬁﬁﬁgwb@gﬁ@ggﬂ% he bl adder or of the ki dney, neopl asns
of the central nervous system spinal colum tunours and desnoid tunours,
brain stem gliomas and gliobl ast oma ituitary adenomas and t ast ases
t her eof . 149 Usepfsbermapresng Qif?ﬂﬂ‘ﬁ-”? Ky a&&%’iﬂ”@ﬂ iRyapy opgpf gﬁ Cl ai ns
1to 7 for the preparation of a medicanment for treating non- nallgnant
proliferative di seases such as restenosis, atherosclerosis, thronbosis,
cardiac insufficiency, cardiac hypertrophy, pulnnonary arteri al
hypertension, fibrosis,

di abet i cnephr opat hy, gl onerul onephritis, chroni cpyel onephritis, haenmangi onas,
aut oi nmmune di seases such as psoriasis, sclerodermatitis and

I MuNosuppr essi on. 21. Conbi nation of at |east one conpound of
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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.

15. Use of a compound of formula (I) 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-fissue 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.

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 (1) according to any one of Claims 1 fo 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 () 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 (I) 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 least one compound of formula (I) according to

any one of Claims 1 to 7 with at least one chemotherapy agent.



