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The present invention relates to derivatives of pyridinopvridinones
substituted (i) 5 in position 3 with an irnidazole, itself
substituted with a grou R1 and substituted (ii) in potion 7yiith an
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type 40(R3)(R4)11 CI>N(R5)(R6) to the preparation thereof and to the
appiication thereof in therapeutics as inhibitors of klnase activity
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optionally of receptors for the RT3 (fros-1like tyrosine kinase 10
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disappears in the course of haematopoietic differentiation. lts ligand, the FLT3 Ligand,
30 induces dimerization of the receptor, followed by autophosphorylation of the intraceliular
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activation of the receptor by its ligand are the survival and expansion of the multipotent



15 There is specificity of binding, including notably PDGF- AA for the
al pha isoforrn of the receptor, PDG~-D for the BB form and PDG--C
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nitogens o involved in phenonmena of nlgratlon surviva
apopt 0si s aLEc91 éq%l g#éar transformation. 20 inhibitors 5F {AR20BPEE2480
al pha, beta and FLT3 function are involved in various therapeutic
areas. The physi opat hol ogi cal phenoneqf in which these receptors nmay
be invol ved include |iquid cancers or 9eukaenl as, solid cancers with
or without netastases targeting tunour cells and/or cells of the

t umour eqyb%%ﬂgﬁpt (vascul ar. fibroblastic), fibroses and vascul ar

di seases Li quid cancers The | eukaernias are of various types
and af f ectweeistloens phescaptetsoiodhe SMEHst avatbeen |dd’n&f|ddy mmmadw PDGF-Ralpha

conpart FLT ieukae r| ved fr om acute
nyel o d%ﬁkaer nlag@%( %L%Beta §‘§' < fol"ﬁ\g'ngrfﬁ?@fo'bf’ %%r% IFNAE ¥ EsNOBpry OF
FLT3 t hudhetedimebzacesnd indsice rinitageildar mgnailmgvrr‘hal reéémbrprtolthé EPD?GIFQ%r@f

quzlaesn'légésééﬁ*ah? eﬁéj@és%ﬁob‘j/tthélcehs é%%%en@ﬁﬁﬁ%togﬁ prigi re)]an% a4 (}ng?plx éé‘uenccP Lo

mut at i ondl brqblezsﬁzs (" @OvsToclachells, pardiies adglbl Yelsf (Relsis led ahpd9#dyLisel din,
Most of t egbf involves in-tandem duplications (1TO in the
transnmenbrane region of the receptor (nore particularly exons 14 and
15) . Thedeéataigt &Alarises Growtersaion D GRaaliprgtel aite aanmdiechier wesjht ef caibut
vary bet 1 1 e lra n o]

AM \@nglont% a%fa%l %%Qlé%@f g%ngﬁa”ﬁlmag thhsbgke}{eetg ﬁg (985&%@" tﬁ' ttn%
Ki naséodcﬁﬁ’ﬂi’tﬁe"q"h (VRRCURE] BIPEL) ofusclaseand tendeym®s. IITQs formed hiawe awo

greater rﬁo%eﬂfdercﬂaﬁﬁsj&néd’%g@{h%r g?'&ksﬁf ﬁld@fbddg%\é ﬁ)%%é te?therpl'ﬁ 99(? ';"S‘Iﬁ'zs or

These t es of mutations onstitutive activit

ki nase ddWHAIMAtRe fENESADSDI7PSRI RBNEY | 4931 b3nct head2) damel baanl deaviibebeas
shown t 0 oba.ag%ra( ﬂl‘ff&%ﬁf Mzdég%@éﬂaﬁnsc@\l s CI )t Qgﬁgaqcé Bméhivy é%ﬁum
et at, e at al ave an e

denmonst r ?‘Eﬁ'lca?'y RCtveniis@ars BPG5ofvd %r@@mppeif@r&B Kfpumvmw iYi ethee, ﬂﬁQS)e
t hat %T:Thbfausc@@s.ﬂatyaofrm@.@nﬁﬂmcﬁﬁg AStaM %\ﬂmrfgr thE*hffpriiadM?fa it tﬁé

usi ng i nhi bi 'g ﬁk\ﬁ)%om ne ki nase activity h een repor

in 15 vi (TGP P th3/BR &¥ar and FRafsC farntﬂe@@@éﬁﬂﬂ)@'ﬁhﬁ/hetﬁefonndéhe
of bone MOGROW AR Qs tpotet lnﬂtﬁgErHsT%u{ P> a@.b‘%ho%d'nﬁ”ﬂh@ﬁ&n@éna"‘@fsmg;

to be capabl e, of i .nduci ng%{hf eSSI on of the tunour and of 1incre€asing

the survicvg(val ZpaPigs's ?H‘é pasfeeRadiopel , 2003) . Mor eover ,

recent data denonstrate the advantage of conbi ni ngsac thibitors with

20 ubl
i1 orSs el % decPRBrE e el FRE Sufria oo serious

ot her r edmmcmeds Khe psysicpatiotidioal phsHdramath which tdsee¥8shtd?OFARhe N

te f I vl t Ib | t f h I
(5 anst oS ER ity BBk of BN AP iapor i T v o By P eRBEses

These r emrgetm_gemmm cgnendibecelrr @fg«ubattmduif BS\ru@ﬁmléhp(v%tsélﬁar\/\ﬂfb%blastnc

tyrosineg iV involved in the proliferation of nyeloid
bl ast Cean’oQ@%ﬁn@%scy fﬁw'ﬁ%asses

A. Liquid cancers

The leukaemias are of various types and affect either the myeloid compartment or the

lymphoid compartment.

Expression of FLT3 in leukaemic cells derived from acute myeloid leukaemias (AML) is
30 of the order of 100% of cases, and FLT3 thus contributes to stimulation of survival and

proliferation of leukaemic cells (Carow et al., 1996: Drexler et al., 1996, Stacchini et al.,
1996).
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addition a domain N-ter of another protein (generally a transcription
factor). The foll ow ng have been reported notably in chronic

nyel or no j em as (OAL): Rab5/PDGF- Rbeta, H4-PDGF- Rbet a,

Hl FI PDG:r\&éy%irﬁlld&q#%G:R beta. The latter is the nosPCITER2048(058480
It is derived fromthe 5 transiocation t(5; 12)(01; pl2) and codes
for a fusion protein constituted of the Ntermnal pad of the

transcription factor Tel and the 0- t eri nal part of PDG-- Rbeta. An
ol igornerization domain present in the Tel part leads to a dirnerized

formof the fusi rqtei. d to the constitutive activity of the
ki nase dol\ﬂcw’arfaﬂ\.'er'rﬁlﬁsao'ﬁg%‘? E'Fengfnlﬁ%'v%'@i%ﬁ"@ﬂtdﬂﬁﬁ i A28 896 of @dWEAVAS el 166
fj r an_s:‘ or rdfn@ildheor_ht/:ﬂﬂtﬂbelvioet gbh Sit ORvaTRdey im%%@%ho?gg%&icggdawwm Khin
etail i rticle rrol. et al. (P , ,

14845- 1435%’%.%9 r???/”uev[)“",g"%{’hig/'lstr\eu%%c‘éﬂ%r(’ai”& H"Srl“%%l%fly p¥png 14 and 15). These
%88; pr ol miteficatsi @psezyel_d'recmadl iof fraine awleh@r! sizef@lrl vk Ritiveén “P?] ahd ah E) base

. v, i ,and.in clinical practice in humansbeen
shown’ Phaee Bbre PN RS roethn. &' aeli S8uaBirls Jaud aning K srRsiaue
prol i f er dedatad of thel kisasecedrhain aimdtheamajbeiyt oft ddeed SthermaBsE Oforms have a

i eukaern i i roteins w ki nase activity PDG--R al pha
Too TSt Greronss ol 8RR Dt B oL ihal A o bRa = Sper e oot o
bcr - PDGF-R4RisS Ipadsioenstitutivarmctity pf thel kidse abinaimiyiedpeindedtenkaaniagon by

(CGviL) apdy &HW I in_a subpopul ation of =

| eukaer ni a_s.lé:%trﬁdtla ' e%ésg?'nsg\gﬁlpI%?é’faﬁ%@ﬁggﬁ?'ggt%f’o'gﬁ‘sg?lﬁdn PHGRRg in vivo
hyper 18odMirgfsirtial. a2@Opn Tseoetel.( PO S Kaily &t alal (20022063 an Fbyantidesiodstration,
protein Bear s,L@NSt| [ i Vi he kinase domai PDG-- R
alpha and is respo%git)ﬁ% eﬁ{{%o?\?tr éé”%%%?% ?ncﬁﬁp?r m%?%rﬁ?fgwﬁﬁf%%@es 2
cel | s.  myeloprolif¢rativeniyndiosreof t he ki nase activity of PDGF-R al pha
have shown efficacy on the 25 proliferation of FIPlL1-PDG--R al pha
positive cells and recently an inhibitor conpound has received the

i ndi cat i dRefasivapieey eEusing inhibitors of ttigsine| kirtsishiactivity Hals ebeleh mes@teaichdthiib y
of PD@- Balophad apdvhstis, aBekringaflT ! | Vi ¥ondSndS
done by the cong(;)u\r/{ds %,f the in\?Elr_?f %OMH ?%bggﬁ\}eléttggbﬁg%e# (gogone marrow
t her apeutFOSHHERE S TP ohTDANMUYCh 3o inhikifog evasnghawn Ho shec lsapatie iftiodscing

i ncl udi ngedredlidn antheTndrbul ank 38 U GeddltPlhd | dieTof gukagmLAS

wher e FL§3 %s al so expr esusgg. Mor egverd,) rbyglwp% %&ep?]leglgi %ﬁ%@ @ﬁi‘e‘on
haemat op @tk c stemcells and the dermonstration of its expreaSi Ol on
eul baem ¢iBé@kn AebhtSdath MURINseLS @F ddVankbOaF CoA®idNG S¥idMhnblorlk 3y

m ght 2T oye 5 beneficial in all |etikaerni 4 (i oAb trs’é'dt'hg'gghjs. gn
wher e2f h&'PEEICHIS IS SR AP dawtasiticie diavis atdlr 104pse where resistance is
involved. B. Saiid cancors 10 inhibitors of the tyrosine kinase
activity, of the EDCGER al pha and beta receptors nay be of interest for
sol i d caHﬂ%'F%“’kq“f' :ﬁ;t_sttﬁfl"gio? &g ML HiPgetarngse ueredRfsas o | recstivrshwith

t hrough amastbcibity Bechods Paif @CdhvieA®DWECRani smis sensitive to the TI<
inhibitory activity of EDGER, or by targeting cells in the

surroundi ngs by destabilizing the network for pronoting conbination
wi t h 2 hatvelbhediggpativeidys idlsgndromes

Quite frequently, cytogenetic abnormalities resulting from chromosomal translocations
have been reported in myeloproliferative syndromes. These rearrangements generate
deregulated fusion proteins with tyrosine kinase activity involved in the proliferation of
myeloid blast cells.
30
-fusion proteins with kinase activity PDGF-R beta

The fusion proteins with kinase activity PDGF-R beta are constituted of the intracellular
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25 proliferation of FIP1L1-PDGF-R alpha positive cells and recently an inhibitor compound
has received the indication for HES/CEL.

Thus, inhibiting the kinase activity of PDGF-Ralpha and beta and the FLT3wt and
FLT3ITD activity, as is done by the compounds of the invention, proves to be of
30 therapeutic interest for AMLs.

Apart from AMLs and myeloproliferative syndromes, other leukaemias can be interesting



dioblastorna is the conmonest brain tunour and the nost aggressive
with survival of around 1 year. PDGFs and their receptors (al pha and
beta) are frequently 00 expressed in gliornas. The possibility exists
that an aytocrjnei paracrine icop may contribute to the pathogenicity
of these Qt06HM/R PDGF- R-ai pha receptor is expresd¥dl/FR2010/052480
preferentially in the cells of the tunour, whereas the PDGF-beta
receptor is expressed preferentially in the vascul ar endot hel i al
ceils of the tunour. Blocking the kina%e activity of PDGF-R has
denonstrated its efficacy 1) in vitro by reducing the nunber of
col oni es ﬁp sof% a%ﬁh an ,inhjbitjnP the proliferation of cell fines
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of cancer whether in the case of a Ornery tunmour or secondary tunour
(et ast asBsPoliddoangré he cells in the environment that express PDG-- R
and for which the role of this receptor has been denonstrated, we
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t hat sevecahbigatowmwithfdiedrdiesasduticabaite endot herial proliferation such
as VEGE and FCGEs. In addition to these nechanisns, it has al so been

denonstrated that 25 nural cells such as oericytes and snooth muscle
cel | s cont&xkiotes of eoist chiérs ravhiomtheftarget is the tumour cell

* Soft cancer: Ewing sarcoma

Ewing sarcoma is a form of bone cancer which mainly affects children and young adults
20 (the average age is 13 years). It covers 10% of primary bone tumours and the risk of

metastasis is high. It is a rare tumour affecting 2 to 3 persons per million inhabitants per

year. The tumour cells are characterized by a chromosomal translocation t(11; 22)

coding for the fusion protein EWS/FLI1.

The cells responsible are those of the mesenchyma, which express the PDGF-R-beta
25 receptor which induces the motility and growth of the Ewing sarcoma cells under

stimulation by PDGF-BB (Uren et al., 2003). Moreover, Zwerner and May (2001) have

demonstrated expression of PDGF-C by the Ewing sarcoma cells.

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

inhibitor of the kinase activity of PDGF-R and c-kit is capable of inhibiting tumour growth
30 of Ewing sarcoma lines in a mouse model of xenograft (Merchant et al., 2002).



newly forned vessels. Invalidation of PDG--R beta causes a deficit of
pericytes in the nouse and | eads to death of the aninmals at the end
of gestation due to micro - haenorrhages and oedemas (HellstrQOm et
al., 1999  Hells:tramet al., 2001), in an el egant study of
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30 be necessary fc.if their recruitment M tunour vessels by retention
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the tumour cells (Abranson et ai,, 2008). in the transgenic Mdel
Ri pl Tag2 of pancreatic tumour, Song et al. also WO 2011(061458PCT
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* Gliomas and Glioblastomas:
Glioblastoma is the commonest brain tumour and the most aggressive with a median
survival of around 1 year. PDGFs and their receptors (alpha and beta) are frequently
30 expressed in gliomas. The possibility exists that an autocrine/paracrine loop may
contribute to the pathogenicity of these tumours. The PDGF-R-alpha receptor is
expressed preferentially in the cells of the tumour, whereas the PDGF-beta receptor is
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newly formed vessels. Invalidation of PDGF-R beta causes a deficit of pericytes in the

mouse and leads to death of the animals at the end of gestation due to micro-
haemorrhages and oedemas (Helistrdm et al., 1999, Helistrom et al., 2001). In an

elegant study of transplantation, expression of PDGF-R-beta by pericytes was shown to

30 be necessary for their recruitment in tumour vessels by retention of PDGF-B by the
endothelial cells but also by the PDGF-B secreted by the tumour cells (Abramsson et al.,

2003). In the transgenic model Rip1Tag2 of pancreatic tumour, Song et al. also
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i ncluding idiopathic pulnmonary arterial hypertension (PAH). PAR
characterized by a significant and sustained increase in pressure in
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- (CH2) " - - ®nabrehave boné' me&lastaﬂs,esZChé’mGﬁhthpyaﬁ@rovBs IsRRIhRS$ W’lh§ut0;)ro§resswn
(ercs)cvebepbion, SToM8 01 Bk GNPl e Lt et
(01- C4al kaneyargrtbepamé @atient, chemotherapy does not provide a cure. It was shown using a
model of immunodeficient mice that PDGF-BB plays an important role in the

20 development of osteoblastic bone metastases in vivo (Yu et al., 2003). As for PDGF-DD,

it speeds up the growth of prostate tumour cells and increases their interaction with the

cells of the stroma. Expression of the PDGF alpha and beta receptor has been
demonstrated respectively in 62 and 75% of prostate cancers. Moreover, an
immunohistochemical study showed that the prostatic tumour and its metastases

25 expressed PDGF-R (Hwang et al., 2003). Kim et al., (2003) showed that PDGF-R is
expressed on bone metastases and on the vascular endothelial cells dependent on the

metastases. An inhibitor of tyrosine kinase of PDGF-R combined with a cytotoxic agent
substantially reduces bone metastases of prostate cancer in a murine model (Uehara et

al., 2003). Moreover, this same combination leads to apoptosis of tumour cells, of

30 vascular endothelial cells and inhibition of the growth of tumour cells in bone. Blocking of

these receptors and of their signalling pathways in bone constitutes a novel therapeutic

approach (Hwang et al., 2003; Uehara et al., 2003). In humans, clinical trials have



Y, Z, V a
group, a
group R
het er oat o
atom or
and Z are
under st 00
t heresul t
said conp
201110614
with the

nd Wrepresent, incleperidently of one another: 8 a -CH
carbon atomoptionally substituted wth a group R7, said
representing a (C7C4)ai kyi group or a hal ogen atom 15 a

rn such as a nitrogen atom a sul phur atom or an oxygen

Yo 281¥0R1458 bei ng understood that the ring iRCTRAR2¥M 0052480
conprised is a conprising 5 or Sring nmenbers, it being

d that the dotted iines in said ring 20 indicate that

ant ring is an aromatic ring'@d it being understood that
rises 0; 1 or 2 heteroatons; WO

58PCT| FR2610/ 052480 - 14 - or R3 and R4 form together
ERBL e RENGH eferendy the eopbinatien ef ipOBiqref FHIDEFR @al ki tytotoxic

group; POagentan ganbgekite @b@horkGedistaMOploSiie S8Mess it %'%_Qqﬁ%jra?fa%gg.rl A2

(Cled)ai k
2 or 3, a

10

15

20

25

30

B T e o g
38% of patients. The mean duration of PSA response was 8 months and the survival
time without progression was 11 months.

Based on these various works, it appears that the compounds of the invention are of
interest for the treatment of solid cancers by their effect on the surrounding cells, in
combination with other therapeutic agents such as cytotoxic agents or inhibitors of
angiogenesis.

D. Fibroses

Fibroses are often the cause of a primary event such as a cancer, treatment by
radiotherapy, hepatitis, alcoholaemia. Involvement of PDGF is clearly demonstrated in
puimonary fibrosis (including asbestosis), renal fibrosis (glomerulonephritis), marrow
fibrosis (often associated with megakaryocytic leukaemias), induced by radiotherapy as
well as hepatic and pancreatic fibrosis (connected with alcoholaemia or with hepatitis)
(for review see JC Bonner, 2004). Overexpression of PDGF was notably clearly shown,
and results in in-vivo models with inhibitors of TK activity of PDGF-R have also been
reported. Among these studies, that of Einter et al., (2002) showed that PDGF-CC is a
potent inducer of renal fibrosis. The authors tested the efficacy of a neutralizing antibody
in a model of unilateral urethral ligature, in which fibrosis develops particularly rapidly.
They observed a very pronounced antifibrotic effect with a reduction in accumulation of
myofibroblasts, a reduction in accumulation of extraceliular matrix and a reduction in
deposits of collagen IV. Another study conducted in a model of bleomycin-induced
pulmonary fibrosis in the mouse showed the efficacy of an inhibitor of the TK activity of
PDGF-R on prevention of fibrosis by inhibition of proliferation of mesenchymal cells
(Aono et al., 2005). In a model of asbestos-induced fibrosis, an inhibitor of PDGF-R TK
reduced the progression of fibrosis in the pulmonary parenchyma and the deposition of
collagen (Vuorinen K, Gao F, Oury TD, Kinnula VL, Myliarniemi M. Imatinib mesylate
inhibits fibrogenesis in asbestos-induced interstitial pneumonia. Exp Lung Res. 2007
Sep; 33(7):357-73). Several teams have demonstrated involvement of PDGF-R in
hepatic fibrosis. It has been clearly demonstrated that PDGFBB and DD possess pro-



a heteroaryi conprising between 5 and 6 ring nenbers and conpri sing
at | east one heteroatom sel ected fromnitrogen, oxygen and sul phur, a
a saturated heterocycle conprising 5, S or 7 ring nenbers and
conprising at | east one heteroatom sel ected fromnitrogen and oxygen,
sai d het eg\'ﬁ B1EO®SRg optionally a lectern; said arylPCTIER20 120544800
het erocyclic group being optionally substituted with at |east one
substituent selected from (i) linear or branched (G -- 20ai)al kyi
groups, (ii) (es-05)cyoloalic,,e; grouds. (il) hal ogen atons, (ke)
aryls and (v) benzyl; it being understood that when L is a heteroaryl
or a heterocycle, said heteroaryl or heterocycle conprising at | east
one ni troagﬁg%l'i'ﬁrﬁhaf%?”ﬁﬁqst ep Repatiopiteligiveiceis HRowdm st ial.ut2888 wilohkHean-d

bst i t ueRhinpRErspEt RS260W. IRG/iVoP ERInHiREELTIEFGIR ik td& bl ot f,°
\?\El ih t he Fa?rpe Sound @(w?let erlocycr}c %ou opt?on ﬁp‘% qbgfm‘l%%grb

with at BFQQG%Sﬁé?é%%ﬂ%Pf liggure,oftog bigry s t'@?r"@tlfi\‘eeif\ﬁt%!eﬂﬂoﬁje
substi tut ed wth a het er ocycl e WD 20111061458PCTI FR20101052400 - 15

- t ast one nitrogen atom the after an
op'[] ?oﬁ; & ‘gs g’ﬁ ﬁaa}a '%gled't%’ewb%ﬁfﬁﬂjcmpwﬂﬁref the(inyentipn gppear to be

enant i orrebfstharradeaﬂﬁﬁtteﬁersemSm&i’typelsw_hw_dénﬁg m xtures thereof, being
in the formof a base or a sal of addition to an acid, for exarrpl_e
such as 5 trifluoroaceric acid (TEA) or hydrochloric acid and/or in

t he form &f Vsadwatdiseases: atlge?&&le@@ﬁﬁ%_i;l_ﬁdést@ﬁoén?%iﬂ’ér}ﬁ:gﬂa&gﬁggt Clon”p[ Ih: e
tric far.bo s ey can there
00 %, TS SRR G oL Bl e oesrstne s

di ast e‘rCthy:rmﬁnmhs of aise Hﬁédlesaéhdmm& W9 brléeammtant rdrt=p|nuah&%sé|é‘f%§?§1 gndlf}
m xt ures arr of the%rﬁq%ntlon For exa when L represents a

het er ocycfeSP P ﬁ'g g5 sngipRia GBI PiERoBY- 4 ‘E%% 5'8ﬁ”3é dpsenstiated i witro
sai d het erntichie ioamirhe nRdats thdl, PDGFWRNoIRR inghekd 6Iférn6ﬂ|bn$ nemB4it wHie

S?ngg:‘??ong?lg%hmﬂ* ﬁ"laﬁ tRerg éllsnm%?(elagéd erréss?on of Igﬂ)&f-' in gsvgﬁ] g?rgft Orr]:odselalmt tshe
pig. Moreover, it was also shown that an inhibitor of the TK activity of PDGF-R
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inhibition of signalling induced by PDGF (TK or PDGF A antisense) leads to a decrease
in neointima formation in "balloon injury" and "coronary artery restenosis" models.
(Deguchi J, 1999, Ferns et al., 1991, Sirois et al., 1997, Lindner et al., 1995)
20
Thus, inhibitors of the tyrosine kinase activity of PDGF-R, such as the compounds of the
present invention, represent a therapy of choice, either alone, or in combination with
compounds that are antagonists of other growth factors involved in these pathologies
such as FGF, in the treatment of pathologies connected with proliferation of vascular
25 smooth muscle cells such as atherosclerosis, post-angioplasty restenosis or following

placement of endovascular prostheses (stents) or during aorto-coronary bypasses.

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

30
F. Others

Other pathologies appear to be possible indications for the compounds of the invention,



15 acid or to acids, Said salts of addition formpart of the

i nvention, These sate can be prepared with pharnaceutical },

acceptabl e acids, but salts of other acids that may be used for
exanpl e for urlflcatlon or isolation of the compounds of fornula (1)
al so for mvﬂ% P6%4%8 i nvention, 20 The conpounds of fRETHERA01G/)52480
al so exist in the formof solvates, nanely in the form of

associ ati ons or of conbinations ?AM one or nore nol ecul es of sol vent.
Sai d solvates also formpart of the ihMention, Wthin the scope

of present invention, the follow ng definffio 25aikyl orouo: a

sat ur at ed,al&' Fhatl C group conprising 1 to 7 carbon atons

(advant ag&64€ingsidepat lceﬂ"’aP'i’fﬁMaﬁtﬂeﬁalghm@ﬁebwml(ﬁ’&h*hg’ﬁwt@adacxtenzledrby a

at ons andsighigeaw izati eflistamed Gn&ad e IﬁYbr)as@d?Q MP%“Eulln'oHE ryr%t% AR Nt

al kyl chain co r ses at | east 3 carbon atons, possi

branched SFMUESHA Rt %l'é""eﬁa"r‘rﬁft% to W'eﬁhwiﬁ'@rﬂ iSoaﬁsﬁElaWIWIthemmhse in the
ropyl, i h anb wiytatior §p§h'<§ L

PrOBY! | palibiigh andiiy ag: oth meJSFIfelcetCPérJg%ﬂwe ! dhéy (BECLIRPE G Ry

cycl oal EkyF[%r MQE f]%eﬁlet lé} lejv\(pn of the tyrosme klnasecar@yltya}fkm PEBEupcsptars

cyclic al byhathghaitpvesan® picgidigiod dfﬂ1e7d|§e%rsQOFbr5Eﬁ|9r‘&n&r?gdéftﬁgrttﬂﬂsgﬂgyyused
from3t05crbo ato@n@ndm aii the carbon atons

inserted fn P ifs sl yp%ﬂ??%na’feﬁ'é' dyesrtsmeispyin, “@yé@totﬂbﬁwed by
cycl opent yd.imln(s}railayh@‘wbno@mialmﬂfbmﬂé)bél Aﬂ&t@%te@%@ébﬁv%@uﬂ% 50%
a

-()-al kyl &Egsl.éohtr\{\én&ﬁ%a&ﬁd lrlély r%“?‘b‘ﬁ?‘ﬁel s as defined above; ogen

atom a fPUOI’I ne or an iodine atom
hal cal 4| Tig ourppowandg rod tie mwrpbh higigt Ao Bé bi’lhe%déﬂﬂc aseraafih BafhoRBRLE.F

in which r hydr ogen ato een substituted wth One or
nore hai o%g%ygt gﬁgﬂ agné/g?q%g?beya{glggtgcon?m? to; {everdiP Pt PRRSoBaIERYA fipresis
used whenlntﬂie treeogfe nicatricigiuiesibho of i the fdotrsal Bed d%ﬁt@édh@& OTH &could be
nitrogen, o ur _at

nonocycl i c ar ona ?’?{: g%ou& N ?ﬁ?t'ﬂa % "}yoﬂt@fohléﬁtﬁéss'ep‘?'?ﬁd éﬁ%l%’ Kaur
phenyl gr elLad; (Z)OOﬁEWQm!emtheyrmrgpt also pmnmwnédvesc&ﬂambérb%@f @HBathologles
conpr i n&cheés“ﬁgszﬁ gquZteE'rﬂzgc n&?@%ﬁér?erét?oﬂ %/as in fact demoﬁgtgatgd by

het er oat ol ns as previ ous|
several teams in experimental models including notably Jo et al.; Dell et al., in 2006.

The present invention relates to derivatives of pyridino-pyridinones substituted (i)
20 in position 3 with an imidazole itself substituted with a group R1 and substituted (ii) in
position 7 with an aryl or heteroaryl, itself substituted optimally with a motif of the type
-[C(R3)(R4)In-CO-N(R5)(R6). The present invention also relates to the preparation of
said compounds and application thereof in therapeutics as inhibitors of the kinase
activity of receptors for PDGF (platelet derived growth factors) ligands and optionally of

25 receptors for the FLT3 (fms-like tyrosine kinase receptor) ligand.

The present invention relates to compounds corresponding to formula (I):



15 exanpl es, we may nention the pyridine, pyrazine, pyrimdine,

i m dazol e, pyrrole, pyrazole, thlophene, thiazole, isothiazole,

t hi adi azoi e, oxazol e and i soxazol e groups; het erocyclic
group: a cyclic alkyl group conprising between 5 and 7 ring nenbers

i ncl udi ng V6061061968 het er oat orns as defined previ oustGT/FR2010/052480
exanpl es, we may nention the pyrrolidine, norpholine,

pi peridi ne, piperazine and tetrahydrofuran 20 groups, The

af orenenti oned groups can be substitut® knowi ng noreover that in
the case of heteroaryl or heterocyclic groups conprising at |east one
nitrogen atom substitution can take place on this nitrogen

at om when such a substitution proves chem cab | yH25possi bl e,

Among the conpounds of fornmula (1) according|to the)irention, we nmay
menti on conpounds for which: R5 represgn dr dgen atom or a
methyl, or R5 and R6 form togethey with _30thel nitrogen atomto which
they are bound, a heterocyelic gfoup; optiomal | INKsubstituted with at

| east 2.a heteroaryl, advantagegushy a pyriqipe, or -17- a
(C1-C3)al kyl group, whiechcan be substituted with a

het erocycl e conprising 5/or 6|atonms 8Ad conprising at |east one

het er oat om sel ected from ni trBgen and o%@gen, advantageously it is a
c al kyl groupq\éﬁﬁflf substituted with a heterocycle conprising 5

atonms includi ng trogen atom and/or inis equal to O, I or 3,
and/ or R1 regrSscantth Rédirs ﬁ@ﬁﬁia(bﬂ@?})ﬁﬁ%@?%d-y of one anot her,
groups that may be 10identical or different. and R4 being sel ected

from a hydrogen atom and c a nethyl,
5 R2 represents a group -(CH,),—B where:

» n'=0,1,2, 30r4; and

* B represents (i) a (Cs-Cs)cycloalkyl group or a (C4-Cy)alkyl group, said
group being optionally substituted with one or more fluorine atoms, or (i)
a (C4-Cy)alkoxy group;

10
Y, Z, V and W represent, independently of one another:
e a-—CH- group,
* a carbon atom optionally substituted with a group R7, said group R7
representing a (C4-Cy)alkyl group or a halogen atom,
15 e a heteroatom such as a nitrogen atom, a suiphur atom or an oxygen
atom, or
e no atom,

it being understood that the ring in which V, W, Y and Z are comprised is a ring
comprising 5 or 6 ring members, it being understood that the dotted lines in said ring

20 indicate that the resultant ring is an aromatic ring and it being understood that said ring
comprises 0, 1 or 2 heteroatoms;

R3 and R4 represent, independently of one another, groups that may be identical
or different, R3 and R4 being selected from:

25 e a hydrogen atom; and

e alinear (C4-C,)alkyl group;



and/ or Y, Z, V and Wrepresent, independently of one
another 15a a -CH group: o a carbon atomsubstituted with a group
R7, said group R7 representing a (Cl-C4)al kyl group or a fluorine
atom or o a heteroatom such as a nitrogen atom a sul phur atom or an
oxygen at /R 28H/86488eously a nitrogen atom 20 and/ orPGI/FR2QTEE2MES
a hydrogen atomor a nmethyl. and/or R2 represents a group -(CH2),-B
where: n z---0, | or 3; and/or 250 B represents (i) a

(C3-05)cyol cal kyl group, i) a (CL-04)dldkyl group or (iii) a

(01-04) al koxy group, and/or the conpounds of formula (1) in the form
of a base or of a salt of addition to an acid such as hydrochloric
acid or trifludrBaeet RE fary. togalpra0thithe 62258 RECWHERID04E52480, a (B:-Cs)
Anong thecwjg,@tﬁp.of formula laccording to the invention, a first
subgroup of conpounds consists of conpounds for which: R6 represents
a group 4CH2)".-L in which: 0, 1,2 or 3, and

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

5
RS represents a hydrogen atom or a (C;-C,)alkyl group;
R6 represents a group -(CH,).—L in which:
e n=0,1,20r3, and
10 e Lisagroup selected from the following groups:
o an aryl comprising 6 carbon atoms:
o a heteroaryl comprising between 5 and 6 ring members and
comprising at least one heteroatom selected from nitrogen, oxygen
and sulphur;
15 o a saturated heterocycle comprising 5, 6 or 7 ring members and

comprising at least one heteroatom selected from nitrogen and
oxygen, said heterocycie being optionally a lactam;
said aryl, heteroaryl or heterocyclic group being optionally substituted
with at least one substituent selected from (i) linear or branched (Cs-
20 Ca)alkyl groups, (i) (Cs-Cs)cycloalkyl groups, (iii) halogen atoms, (iv)
aryls and (v) benzyl;
it being understood that when L is a heteroaryl or a heterocycle, said
heteroaryl or heterocycle comprising at least one nitrogen atom, the latter
can optionally be substituted with said substituent;
25
or R5 and R6 form, together with the nitrogen atom to which they are bound, a
heterocyclic group, optionally substituted with at least
e a heteroaryl, or
* a (Cs-Cjlalkyl group, which can itself be substituted with a heterocycle
30 comprising 5 or 6 atoms and comprising at least one heteroatom
selected from nitrogen and oxygen, it being understood that when it is a



L is a group selected fromthe follow ng groups: 0 a heteroaryl
conprising 5 ring nenbers and conprising (i) 2 he.te.roatorns

sel ected, independently of one another, fromnitrogen, oxygen and
sul phur, or ii? 3 heteroatons sel ected, independently oi one

anot her, @APH1/06¥§8n and sul phur, 10c a heteroaryi ROPFRSDTWMOSR480
ring nenbers and conprising 1 or 2 heteroaton(s), a

het erocycl e conprising 5 ring nmenbers and conprising a beteroatom
sel ected fromnitrogen and oxygen, saild-heter ocycl e being optionally
a lactain, and 15a a heterocycle conprising 6 ring nmenbers and
conprising 2 heteroatons selected fromnitrogen and oxygen,

sai d heteroaryl grolfieOFYFreterpeyioy eathidasty apt nivogeh yatsmbshé t latted can

ith at | t ity ted from(I) linear or branched
\(MCIt - Cg) al Ea_ls ?gﬁpzw%ﬁlg (C3b§ct§%n§3g/cl oal kyl groups, (in) hal ogen
atons, (ivyd égv‘lpeu%%f e uinehiicnadidinerd end giagietraisonoosl intatingmextutes
i's a heteteadoy| bedig itk thetorh Qf ¥ Ya8e o @lsdit B‘pé(ﬁ{it%tﬂrtg 'an%rcidh?c}r%l&%ﬁéﬁ s@cB as

ising at |east one nitrogen atom the latter can opt
gﬁgis){: tS ? &lﬁ'ﬁ%"?ﬁ&@ﬁclﬂ’ (dGDse" rtygé??f".or'c acid Apg/agintthefacompseirats. of f or nul a
(1) according to the invention, a second ﬁubgroup_of conpo_unds6 ' ng
consi sts of coppounds for ich L is: a hetemaryi conprising 6 r
menmbers sel ect F?%H?Wﬁi%ﬂré‘]%ﬂéﬁﬂéo"w&? @agigenerceMatiicicamon

or an arylorsudhepsaphBeiore @kist in the form & IRhBERELYdr &foﬁﬁétier%ioggn%rs.
ring manb%gs sel e(t:t ed f t hi azoi e, irnjdazole, 30pyrazole,

i soxazol e’ and 13" 'ﬂ'ﬂﬁrisaélgé GTRSOMgys, as ygll as qnixlyres Ketpl hiseleding yetemic

conpr i €1 ngidures, rigrmpado ef HieI@lc@68re ol ERAMMY, WiRN [didiBeschil 4 ﬁ@t)éFUg%lH,r #B

and 2-oxo- A roli dfl ne,. or .a saturated heterocycle conprisino ring

nenber s s%lﬁé’lu[t%&o? ISSFHIBI P RoFaRen SphshisHed, Ph&aBinteipiopkis gimée R or Saird

aryl, heteheaRglis differbetfeinogucl i ¢ group being optionay subsuMed with

at | east one substituent selected from (i) linear or branched

(G -CA)aikyi groups, (ii) (C Cs)cycloalityi groups and (iii) aryls,
The compounds of formula (1) can exist in the form of bases or of salts of addition to an

15 acid or to acids. Said salts of addition form part of the invention. These salts can be
prepared with pharmaceutically acceptable acids, but salts of other acids that may be

used for example for purification or isolation of the compounds of formula () also form
part of the invention.

20 The compounds of formula (I) can also exist in the form of solvates, namely in the form
of associations or of combinations with one or more molecules of solvent. Said solvates
also form part of the invention.

Within the scope of the present invention, the following definitions are used:

25 > alkyl group: a saturated aliphatic group comprising 1 to 7 carbon atoms
(advantageously, a saturated aliphatic group comprising 1 to 4 carbon atoms and
abbreviated to (Cs-Cy)alkyl) and being linear or, when the alkyl chain comprises at least
3 carbon atoms, possibly being branched or cyclic. As examples, we may mention
methyl, ethyl, propyl, isopropyl, butyl, isobutyl, tert-butyl, methyi-cyclopropyl, pentyl, 2,2-

30 dimethylpropyl, hexyl and heptyl groups, as well as the cycloalkyl groups defined below;

> cycloalkyl group: a cyclic alkyl group comprising 3 to 7 carbon atoms
(advantageously from 3 to 5 carbon atoms) and in which all the carbon atoms are



it being understood that when L is a heteroaryl or a heterocycle,
sai d heteroaryl or heterocycle conprising at |east one nitrogen atom
the latter can optionally be 10 substituted with said substituent.
Among the conpounds of formula (1) according to the invention, a
t hird sub&‘(‘?)gg1UP51é§§‘pounds consi sts of conpounds for RG/ER2010/652480
selected from pyridine, optionally substituted wth at
| east one |inear of branched (C -04)al kyl 15group, rnorpholine,
optionally substituted with at |east «(%6)- a (Cs-05)cycl oal kyl group or
(ii) a linear or branched (Cl-C4)alkyl group, a pyrrolidine,
optionaliy substituted with at |east (i) a linear or branched (Cr
ai ) al kyl EF%‘?F indpe (ing. \Wey ms rpsntion dmacyclvpenos!, eyclaiptyil, myalbpgntyl, cyclohexyl
substit ut eed Wddhepdyi dr8@st (i) a linear or branched (G -C4)al kyi
group, or (ii; a chlorine atom _an imdazole, optionally substituted
with at |east”one |30 farferdy! ooLP, ohped Kl algylowpyp i@ as defined
gama- | actkiedve; 250 a 1, 3, 44hi adi azol e, FEt: onal |y subs'E! j[;]t ed wth at
st (i) a ljnear or branched (G -04)alky roup, or (ii) a _
l(g- 05§é’c§/cl oa%}t ryl hiosgp atom; 3 f&é?k'a%cﬂ @'Ofﬁﬁtagmma/orﬁmgﬁme atastt Wit h
at |east one bi nearhapaldr g%beﬁl o&p &ﬂﬂ&ls’ﬁé‘ argélﬂHFbr%l#gﬁgﬁé@m Sbove in

optional | %%Ebsti tuted wth at | east one linear or

(01- Caal kYMGrREGP" MYC JYYFLErR &oMs)\BR's RegrosuRstiiscTYV IR0 OF 0B24 g@logen

atoms as defined above; thus, the term fluoroalkyl is used when the halogen in question

is fluorine,
10 > heteroatom: a nitrogen, oxygen or sulphur atom:
> aryl group: a monocyclic aromatic group comprising 6 ring members, for

example a phenyl group;
> heteroaryl group: a monocyclic aromatic group comprising between 5 and

7 ring members inciuding between 1 and 3 heteroatoms as defined previously. As

15 examples, we may mention the pyridine, pyrazine, pyrimidine, imidazole, pyrrole,
pyrazole, thiophene, thiazole, isothiazole, thiadiazole, oxazole and isoxazole groups;

> heterocyclic group: a cyclic alkyl group comprising between 5 and 7 ring

members including one or more heteroatoms as defined previously. As examples, we

may mention the pyrrolidine, morpholine, piperidine, piperazine and tetrahydrofuran
20 groups.

The aforementioned groups can be substituted, knowing moreover that in the case
of heteroaryl or heterocyclic groups comprising at least one nitrogen atom, substitution

can take place on this nitrogen atom when such a substitution proves chemically
25 possible.

Among the compounds of formula (1) according to the invention, we may mention
compounds for which:

RS represents a hydrogen atom or a methyl, or R5 and R6 form, together with
30 the nitrogen atom to which they are bound, a heterocyclic group, optionally
substituted with at least

* a heteroaryl, advantageously a pyridine; or



- 20 - an sothiazole, optionally substituted with at |east one |inear
or branched- C4)al kyl group, a phenyl, a tetrahydrofuran, it being
understood that when L is a hetercaryl or a heterocycle, sad

het er oaryl or heterocycle conprising at | east one nitrogen atom the
latter caM'@®pBP1HAGI45 be substituted. Anong the conpouPCEFR20fI05R48D
(1) according to the invention, we may notably 10 nention the

fol |l ow ng conpounds: :

2-{4-(7- Am no- 8-et hyl - 6- (1H i m dazol -2~ 5- oxo- 558- di nydr 041, 8Thapht h
yridin-2- yll-pherlyrrN pyridin-2-yl-acetam de (conpound 1)

2-{647- Am no- 8-et hyl - 8- (1H i m dazol - 2-y1) - 5- oxo- 5, 8-di hydr o- 41, 8] naph
t hyridin-2- ylj-gyr2dPnCalyll grupywihidh gaityelf be etibstititde with cmpetensty2)e
2 Laa 7 am,no- 8- ethydorprdshy 5467 4228ne ohb) et Hiftio® oP 1€ YSHeO kPR
yl ] - phenyl | - N- (4- cyeRipFtepifem miirqsienand-o3ygan, aditamdgpoastett & miCdelkyl group,

(conpound 3) itself _substituted with a het isi includi

2. (4-[7- Ami no- 8- et hyl - 6 (ThE 1 m dagol - 5y 3Cl. SYBPLINg & ROMSo i euging. 5
thyri dith- 2- hitrogen atom;

A- pheny1l) ah/64- i sopropyl - rnor phol i n-3-yl net hyl ) - acet andi de (conpound
4

2- Ar ni no- 1- et h{A s gayalte Pnd @fabol - 2- y1) - 7- (4- [ 2- ox0- 2- ((S)-2-pyrrolidin

-1 -yl et bByd/or 20

pyrrolidi n4-y12‘- et hyl | - phenyi ) - 1H 0, 81napht hyri di n- 4-one (conpound 5)

2-{447- Ani no- 8R8t AL R 18 esfNd alndpPendpnty. 5 oxe- &)@hati fyalipe 4th28 tnap hieh

%;l di nt@- vl i -pBeEdayddditeréd: RYBhdRA-thing scfld fgrcet am de (conpound

2- (4- F- Ar ni no- 8- &t h§ IYEogenatom; # ol - 2- y1) - 5- oxo- 5, 8- di hydr 041, 81naph

thyri di n-2- o amethyl, o o

yl 1 -chenyl|-N-inethyl-N(2-pyridin-4-yl-ethyl)-acetarnicie (conpound

7) and/or

252-1, 4- 47- Ar W0 \Bard tWiepRsbritiniBh SRR Aty S ohdangm@x O- 5, 8- di hydr 041, 8)

napht hyri di n-2- A- phenp_/|l | -N-(5-rnethyl -thiazol -2-y1)-acet ani de

( conpothd .8) o a-CH- group; . . .

ﬁ' 4-4& 17- /Qm no- 8- e$ hy barBor AV SitdarRic?ittPd gRUPKY, Saif-FhpyeF PdtShRRph!
yridin-2- .

yl | - 3-r net hyl - phenyGr-GuBkYL GPHY PL BT ReriEi M- Z- yi r net hyl ) - acet ani de

(conpound 9) o a heteroatom such as a nitrogen atom, a sulphur atom or an oxyae
2-(447- Ami no- 8- et hy1- 641t i mi dazot - 2. 0) - 5- oxo- 528 d hydr 041, 81napht hy
ridin-2- atom, advantageously a nitrogen atom,
20 and/or
R1 represents a hydrogen atom or a methyl,
and/or

R2 represents a group -(CH,),—B where:
o n'=0, 1or3; and/or
25 o B represents (i) a (C3-Cs)cycloalkyl group, (ii) a (C4-C4)alkyl group or (iii)
a (C4-Cy)alkoxy group,
and/or
the compounds of formula (1) in the form of a base or of a salt of addition to an acid

such as hydrochloric acid or trifluoroacetic acid.
30



30 ylI-phenyl}-N-(6-methyt-pyridin-3-yl)-acetam de (conpound 10)
2-{447- Arni no- 8-et hyl -8-(1Hi m dazol - 2-y1) - 5- oxo- 5, 8-di hydr 041, 81naph
t hyri di n-2-

yrj-phenyl|-N- (1 3-dinethyl-1H pyrazol -4-yi net hyl)-acetam de

( conpoundk"iq)z0$1lb61458 PCT/FR2010/052480
2- (447- Am no- 8- et hyl- 641H | m dazol - 2-y1) - 5r oxo- 5, 8-di hydro-[ 1, 8] napht
hyddi n- 2- A-phenyl | - N-t hi azol - 2-yl net hyl - aoet am de (conpound 12)

2- (447- Ami no- 8- et hyl - 5- ( 1H4r ni dazol - 2118~ 5- oxo0- 5, 8- di hydr o- (1, 8] napht
hyndM 2- A- phenyl ) - N (5-o0xo-pyrrolidin-2-ylmethyl)-acetarni de
(conpound 13)

2- (447- Ani no- 82BYPRY thegeqmagundsipifasania £) accosdio b the gavgntiyrd dir§tisuBhmaph
thyr yli- phesysdunt 6Ssims nsbfbodndblbhhadhazol - 2- y1) - acet ani de
(conpound 14) . _

2- { 417- Ami no- BREIFRI§S1S A BOVRT @lzbtL I WiFhi5- ox0- 5, 8- di hydr 041

, 81napht hyddi n- 2-« ylhophenyl 4 sNd1, 3, 41t hi adi am - 2-yl - acet am de
(conpound 15) ,

102-{ 44%- Ani nc- 8- tt hy$ a@rquPHsiecisiddemthefolom)indsgrones: 5, 8- di hydr o- (1, 81n
?EQRBZL'nﬁ' 25)2' 01- pheny ChbelodryMeloprising 0% SAQY merer@ S WBrising () 2
244[ 7- Ami no- 13- et fjprogtoppeiselediad, ingeopndenyia pf ereosmstiBsrafrdinhyidrash] o8 geap

hthyri di n-2- and sulphur, or (ii) 3 heteroat lected, i
yi |l -phenyl} 4NA2- (1- rretrr)lyl - py(r ; ol ding T“fﬁe-eé’t%y|"}d-eﬁ%%dteé‘¥'¥ RGgne another,
(compound 17) from nitrogen and sulphur, '

2-{4- 710Am no- 8- et hyl s 6a0etdrobi @848kising ¥l )ine- -
ht hyndi n-2- 15 yl j - pheny1- i rre?ﬁ@"ﬁgt Hing oféfs
(conpound 18) eteroatom(s),

2-{447- Am no- 8- et hyls 5a( hbetdtvslazedm ) o-ngﬂg; | r napht
hyndi n-2- yli-phenyl|-N pgr id(??n-4-ylﬁ1es¥‘#§ll - arcgt am eeqé( %ﬂp%ﬁ#&%@? Q
24417- Ani no- 8- et N Er&aen 1 seleqiedr fiogh Ziregeny eod qxveems, Bidiinsiatearce being
; 8] naph hyndi n- 2-optionally a lactam, and

A-pilen3,1).-N(5-cycl 0pF1°1%¥14 , 3, 41t hi adi azol - 2-y1) - acet am de
(compound 20) © a heterocycle comprising 6 ring members and comprising 2
202- (447- Ani no- 8-hetdnydterfis éélbbtb@frd@zrﬁtkoéén)éhh&%g@ﬁﬁ' 5, 8-di hydr o041, 8] nap
gtl)hy”d' N-2- YRS PR&EEN Al ofdub%r BYE,ds Beths otionain a5k am de. (compound
2- { 447- AndubstiBeet sejdotet ftdrh(i) ek oo braBesk) (C3-CNe/PgBuss, MNALe-d, by &baapN

yi%{ngi:%%/rgéﬁ%‘i 48Ihap

thyri di n-2- _
01- phenyogr RS, () RIOSSRIPMS V) 8IS A1 04, DA%t byl ) - acet ani de ( conpound
22) 20 it being understood that when L is a heteroaryl or a heterocycle, said heteroaryl

. . . . g ry
- - - - 8- - 6- -2-yl)-5- - -
Sh% ﬁy:ﬂ 'qu_ a&e%%lgyéom%rig%gl_ étr %Iagtl gr%é) Initrzog%h)atgm?él'?e ?a’tt%r dc!arrllyc()j;;tiooér%I’I)s3 )bre]a
yl i - phenysubptitNtedwithreeichgdbstitklentni dazol - 4- &net hyl ) - acet ami de (conpound
23) 2-{4-[7-Am no-8-etnyl-6-(1 Himid azoi-2-yl)-5-0x0-5, 8-di

hydro-[ 1, 8) napht hynd i n-2- yll-phenyl}-N pyrazin-2-0-acet am de
(conmpound 24jmong the compounds of formula (I) according to the invention, a second subgroup
2- (44 LsANAMBn S - 6 i.rnidazaql - 2-y1) - 5- oxo- 5, 8-di hydro-[ 1, 81n h
hyri di n- 2- %%\n‘%ﬁgﬁéﬁ%nﬁs%%é'ﬁq%'?nﬁﬁ 9"3/‘?2"3%'? t\;'/sl) -acet am de (conpound 25)
2-{447- Ami no~ 6aebétyioab (cbikpririnda@ aing2 meh)befs @¥Rcld8reinhygwidel , Saapht

hyndi n- 2- pyridazine and pyrimidine, or
e an aryl such as phenyl, or

® a heteroaryl comprising 5 ring members selected from thiazole, imidazole,
30 pyrazole, isoxazole and 1,3,4-thiadiazole, or



yli-phenyl | -N-(5-chl oi o-thiazol -2-0)-acetarni de (conpound 26)
2-(4-[7-Am no-8-ethy-6-(1Hirn idazol -2-yl)-5-0x0-5,8-di hydmil, 8)na
phthyrid in-2- WO 2011/ 061458PCTI FR20 0/ 052480

ny|I-N—(3 4- dlnet | -i soxazolL5-0) - (wetam de (conpound 27)

2-{441- Ant¥R @fjll 58- (1 H4mi dazo! -. 2-0) - 5- oxo0- 5, 8- di REIERR010/052480
& riaphthyran- (compoundd 28)

2- (447- Am no- 8-et hyl -6- (1H i m dazo-2-0)-.5. -0x0-5, 8-dthy[ Maph 5

yl | - phenA- N- pyr azi n- 2-yl Enet hyl - acet affi®de (conpound
2-{4-17-Am“b-8-ethy145-0FMrnidazok2 0) 45- oxo- 5, 8- dt hydr o41pht hyri di n-
2- " "5-ethykrl, 3,41t hi ndi azol - 2-0) - acet ar ni de (conpound 30)
24. 447- Ami no® 8Petdyrated. eterppyiviedenrairismoy® ripg anesnisrs sdiebipd imni Ipyrrolidine,

, 81napht hyddi nfetrafidroRigat 2-bkd bptdiighb Y&t o- f or an- 2- yhet hy0- acet ami de
(conpound 31)

102- { 447- Ani hc2ga8{rRlpH-heteragycierfommrisiog Bym)g MembeBxes!&t@! tomymmphplngi

naph kv; 01-phemne nghlre(ﬁ-drﬁﬁéﬁmnepyndl n-2-yl)-acetanlicip (conmpound 32)
{447- Am no- e et '3# (1H4m dazo- 2- y0- 5- oxo- 5, 8- di hydr oqi
8] naph.ﬁ | yri Hithand, efroweqmelterwveuc aiotp |belysyantidnally ubjtitated vt atdeast

( compoundor@3)suB t(tr’ﬁer[t7 B0 Fr8mO )
HAM azol o 2oy 0o b oy s A, o S;P}f'*ge%lgg r?frl? ched (Ci-Caalkyl groups, (i) (Cs

150) - phen9@°¥<%(?ad'ﬁ" @roapmq{wamsm di n- 2- y1) amet ani de (corrpound 34)

2- (447- A 3 h 2: h

2-(447- An'i‘%'% Y‘é%/ rﬁﬂm%'s'o zqmeznmagga m&@ns tae dautﬁ;dparnlop&]:nawhtbhy
ri dvt 20 yédbspinesaydidr MNidslddivuaqty! met hyl . - acet urnMe. (conpound 36)

202- 1447- Ar ni no- 6- ot hyk6- (1 H4m dazok2-y1l)-5-o0xo0-5, 8-d hydro40, 8) nph
thydd n-2- fi-phenyO-N-(2-ethyl-2H pyrazol-3-yl)-acetam de (conpound

ﬁ;& E23| g ;147;]1;1?16@ Bre&iohibl;uu@:‘s(cﬂf fomul dpEoftinglib-tRs $R&%iom; S1trd W¥8roup of

Al - chenyr %@dﬁﬁ?mt%%f&ompawaﬂs fgr yhigh hdeselpdiediEomeconpound 38)

2- Ami -1-at
T s e S O B e

2-{ 447 Ami nc-
--(1-(1Hi Modé\riu@rpﬁol?rrey btiora®XQutidteadiiy Anadt (Bh (8RBL B)oatkyr gr'oup or (ii)
a linear or branched (C4-Cy)alkyl group,
* a pyrrolidine, optionally substituted with at least (i) a linear or branched (Ch-
Ca)alkyl group, or (ii) a benzyl,
20 e athiazole, optionally substituted with at least (i) a linear or branched (C4-Cy)alkyl
group, or (ii) a chiorine atom,
* an imidazole, optionally substituted with at least one linear or branched (Cy-
Cs)alkyl group,
e a gamma-lactam,
25 * a 1,3,4-thiadiazole, optionally substituted with at least (i) a linear or branched
(C1-Ca)alkyl group, or (i) a (C5-Cs)cycloalkyl group,
* an isoxazole, optionally substituted with at least one linear or branched (Cy-
C,)alkyl group,
* a pyrazole, optionally substituted with at least one linear or branched (C4-Cy)alkyl
30 group,

e a pyrazine,



yl'l - phenyl) - N- ( 1- ben2y1- pyodi di n- 3-y1) - acet am de (conpound 40)
2-{4-{7-Arnino-3-ethyl-0-(1
HAm dazo: -. 2-y1) - 5- oxo0. - 5, 8-di hydro-[ 1, 81napht hyri di n-. 2-
yl)-plien N4(53) - 1-(tetrahydro-furan-2-yOnet hyl | -acet anm de
(conpound?ll\wl 011/061458 PCT/FR2010/052480
302- (1447- Ami no- 9- et h4-5- (1H4m dazo: - 2-y1) - 5- ox0- 5, 8- di hydr 041, 81Thap
ht hyridin4 yll henyl)-N (4-nmeM/l -pyridin-3-y))-acetam de (conpound
42) 2"-{447- Am\Vb- 8- et hy) - 6- (1H i m daz@pP-211) - 5- oxo- 5, 5-di hydro- [

;8] nap hyrioin-2- -23 -
yI | - phenyl)-N-(4-ethyi-pyridin-2-yl)-acetarnide (conpound 43)
2- (447- Ani n6- garefsofhjazos, Optiprialtly dalzsituted wih-2-leaco-cbe Sindahyidbianched (C;-
41, 8] napht hyri @i )ﬁk)ﬁ 9ro
y| | - phenyl | - N—e y 8yr| di n- 4-yl net hyI acet am de (conpound 44)

2-(4-[7- Arni*ncd Bhﬁwhyl 5- (1H i mi dazol - 2-y1) - 5- oxo- 5, 8- di hydro

-[110] napht Ryrj @tr@h?drofyan phenyi)-N-(5-ethyl-pyridire2-yl)-acetem de
(conpound 45)
2- (447-5Ank rb@mg @ideysto®t (haHwiheh dasoh riétqrd:)wlSeroame'EerBCydleh)sdEOheteroawl or

[l ?] nf‘?h%&;?ggd (%H]ﬁélégp%—l-q%é%ng EE\'%S |trQ¥kaC trﬁ?&ﬁ% Iét({:%rrﬁoun tlt)tlglgllqu

ht hyrl di nsubstityiedphenyl ) - N- pyri di r e4- yl met hyI pr opi onami de (conpound
47) 10417- Am no-8-ethyl-6-(1

H i m dazel - 2-y1) - 5- oxo- 5, 0-di hydro-[ 1, 8) napht hyri di n- 2- A-

N- pyri di n- 4- W?mﬂethﬂ/mmmw@mﬁé)rmcbn@bammﬂ@ to the invention, we may notably

4-{4- [16- Anben8netdi dazol - 2-y1)-5-o0xo-5, 8-di | | ydro4l, 61na
pht hyi 1di r e2- r;/h(p{g&]be{\hmlé Cg'h-&%v{r({g]dl n- 4-yirnet hyl -butyrarride (conpound

49) -Amlno -8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-2-

2-{417- el - 2-y0- 5- oxo- 5, 8-cl i hydrol
5 ?Ll Bf\fr’]@;ﬁ]l{e%ylﬁ nd% 2(9' d@%en ﬁ wﬁp%ﬂaﬂ n- 4-yl met hyl - acet am de

( Corrpound 50) { [7-Am|no-8 ethyl-6 -imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-2-

2-{ 447- '[A\r)fl]l-rfyﬁdﬁ =EVENORFGRYI-JTR B iR (cdhtpbldd 3)dazoi - 2-y1) - 5- oxo- 5, 8- di
nydr o-
n)allpht Wr i cl i n-24l7 ARRSsAtNY R i iarcl2- Y- frexer 18-dilayder-Eintldephtowitheand

51) yll- phenyl} N- (4 cyclopro I-morpholin-3-ylmethyl)-acetamide (com
2- 444, 7- Am no- entpY pl-l-)llm a)llzo- %% Qoqg@ di hydr o-

11, 81napht hyr |2(T§ n[}; 2"‘"@ O'ﬁF?éWT 'I‘lﬂ’BS?’PF‘drzrﬂ'h5'9K¢r§t3Iﬂlh¥da@-é1t %in@mtbyﬂdln 2-

( conpoundyligshenyl}-N-(4- |soprop Imorpholln 3-yimethyl acetamlde com ound 4
202- (547- Arn|%o8et1glhg& zoI-Y)-y) 5p (cji ?1dro M
, 8] napht hyddi -Amino-1-ethyl-3-(1H- |m|dazol-2-yl) 7-{4-[2- oxo 2 ((S) 2-pyrrolld|n 1-ylmethyl-

20  pyrrolidin-1-yl)-ethyl]-phenyl}-1H-[1,8]naphthyridin-4-one (compound 5)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-0x0-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-(2-pyridin-4-yl-ethyl)-acetamide (compound 6)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1,8]na phthyridin-2-
yll-phenyl}-N-methyl-N-(2-pyridin-4-yl-ethyl)-acetamide (compound 7)
25 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl}-5-ox0-5,8-d ihydro-[1,8]naphthyridin-2-
yll-phenyl}-N-(5-methyl-thiazol-2-yl)-acetamide (compound 8)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-2-
yl}-3-methyl-phenyl}-N-(1-ethyl-pyrrolidin-2-yimethyl)-acetamide (compound 9)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihyd ro-[1,8]naphthyridin-2-
30  yll-phenyl}-N-(6-methyl-pyridin-3-yl)-acetamide (compound 10)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-2-



yl I -pyridin-2-yri-Npyridin-4-yimnmethyl-acetam de (conpound 53)
2-{4-[7- Am no- 6- (1H i m dazol - 2- 34) - 8- ( 3- net hoxy- propy1) - 5- oxo- 5, 8-di h
ydro( 1, 8) napht hyri di n- 2- A- phenyl ) - N- pyri di n- 4-yi net hyl - acei am de
(conpound pr%l

2-{447- AWPI3L08(A8A - 6- (1H- | i ni dazol - 2- y1) - 5- oxo- 5, 8PEITIRRA0A0(052880a
pht hyridi n-2- 25 yli-phonyl)-N-(3-phenYl-propyl)-acetam de (conpound
55)

2-f4-[7-Ainino-8-ethyl-6-(11-4-irrildd%el -2-y1)-5-0x0-5, 8-di hydro-[ 1,
8] napht hyri di n- 2-

ya- 2-fl uor.o- phenyl) - 11- (1-e. t hyl - pyrrokdi n- 2-yi met hyl ) - acet am de

( conpound/ls@enyl}-N-(1,3-dimethyl tH-givgee d-Haetiob-adetamide (chrepaundvid) corrpounds

were naned lnzyq?m.ﬁéswegnmmmszwﬁps5&@5@%% 18535% idin-

24 - possible, on the one rotect a reactive suc
as a hydndRpeayit 5'rth'aé9h2rﬁémﬂﬁh‘b"i'41§t9é“'§‘§/fﬂ°ﬁw9ped a48d, on the ot her hand

Lo regener at e Aq7iANIACS eiIfRS!H NankRAL ADs Bo- s'aed. @fsé HRASIe

Exanpl (ﬁ gﬁctl ng gr ou as wel | as methods ctl
depr ot gctx CW% lsNg P PYIel 'b?(‘é('ﬁtﬁt@") mta"m%f@mppw@d @oups in Organl c
Synt heS| s" GZE{B,r[7$3Irmﬁé 8-ettAng-(Hdiirhidarol od@pn oW h*S}ﬂl arg:,; B]héb(ht B'E]V‘é
Yor k), 3 h elﬁ(l Bnq%e%ﬁlfg neans, hereinafter, @g) hat c
easily cl'8RERYHNd 1 éﬁit@aﬁ?zc?‘@@t')oﬁ‘c@t%‘?'d% ‘ﬁ’étP@P ¥4 ¢ bond, with
de{aﬁrt urte of @n{4el SetineB-BRi-6-( 1H{m;@agdlm &akt% Blsuﬁm)fa?o [165%@;51‘19@”8%2' y
Wi anot her a substitution reac |on or exa

10 | eavi H’B &Fﬂﬂ%@ﬁg 4r]tlh PZ%IS?é (cetamida (GgeRsUSH 2n act i vat g}(:j) hydr oxyl
gr ?ulp 18uch as rfa{ﬂﬁﬂmﬂm}gtdgygemga?g??nm)e&uk@b@rblﬁﬁe;@roop S]Q?htr}]yndm—z

ol uen S Vi

gr oups a % @?ﬁégé\?e&ﬁ%&oxﬁﬂ] gfy tﬁ??&%&roﬁ’tp%r:‘?bqe gi ven in )

" Advances | n cza{gqmmmﬁa»emtm/u 6y H- |rﬂ|daﬁ&42C\h)r5—3ﬁ6 E@Ldmy@fb [1\W)8abhthyridin-2-

compound I arpaA 2 PrsThEP i Ry REEt B aHmIR 4 oiERtPE Ry (0t ho

met hod SESCFI [2efd-[VAntihe 8 fetiyl- ewmgnslaitmms) aox&?arumyarci [1 8F]zﬁ%h[t\lhyr.g.n -2-
nono ani ne o rmul a

(vvherzgl'éﬁ] pthﬂ,h@}jalé? npecb? t[t)ﬂr'%\rlglll odmavem‘he {H8P8P%%Lscgt o the conpounds of
formula (I )) 2af- [VMnm-éwﬁm‘-a{ Uﬁﬁmdamlet-yl)as-bmﬁemﬁydrce[ﬁa]mprﬂgﬁdtrpz_
100C, w t { wave ating and in a protic
sol vent tsyﬂ Wfﬂrﬁyﬂfﬁﬁ 4&5%?%%6%;"38% OH%E?) n- but anol ,

terf-hut anol @r{457iming-§- eWéG-éﬁﬂﬂjm@atdlﬁ-yl)‘-@sxd -6 jBrghykdreon, ghagehyitin-24 S

Ealhteﬂe(r%;[ ;H?ﬁgﬂflfoﬁ r$1§ c?@fa;grg@;li‘r ﬁhlaélgécmﬂ-)ﬁ }Qn’nge cglfn%\gyg a@yage (i)
fluoriBe at r Qdﬁlf'éwﬁpm-éﬁhvw (ﬂrh-lmlldezqi-ﬂed)e&rom -6B-dihyblas B , & vapnttasidin-2-
t t hyl t h

i chbr orarbaaa ENRE A2 A0y BeBBnAR Bbodf 25 L *UTh Syt hesi s
(1973), 487, @rl4ilfrArHeo-Beitm- §‘K1H'ﬂWﬂd@d@H')d@OKQﬁt&ﬂi&y&lcﬂ-ﬁcﬁjnaﬁhtﬁ;@ldm 2-
car bodi am) %éﬁ}l}aNl 5, g%ﬂ@ﬂ;?{tzl-ﬂwrgidl% )ﬁﬂ}e?hggtacétﬂﬁmea(ﬁorﬁwdrﬁ THE or

by ot her net ods he "ar suc as t hose

erson
descri bed by K Y‘Fgcl(\ﬂﬁtrk-A"'idﬁZQ}Ze)f&5 -pxa-.8-diyare)1, 8]eadtioridiny2-
| SHI Wyﬂ%eﬁﬁﬁﬁ%ﬁ nié’ih)f{:hﬂmmda%lu-ylfn%%%)acet]aﬁgge (compound 23)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yl]-phenyl}-N-pyrazin-2-yl-acetamide (compound 24)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-(2-pyridin-2-yl-ethyl)-acetamide (compound 25)
30 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-(5-chloro-thiazol-2-yl)-acetamide (compound 26)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-0x0-5,8-dihydro-[1 ,8]naphthyridin-2-

et (o]




The cyanoacetylim dazoles of fornmula (V) are prepared in two stages
froman 15 m dazol e- 2- car boxai dehyde unsubstituted or substituted in
position (4,5) of the imdazole, In stage (iii) the free nitrogen of
t he i m dazol e- 2- car boxabehyde is protected by a protecting group,

desi gnat eawﬁgzmﬂ 06dA%he 1, for exanple such as a SEM BE3/RR2G10/0t52480
group, in conventional morking condi ti ons known by a person skilled
in the art Protective Goups in Organic Synthesis", Geen et al., 2nd
Edition (John Wley & Sons, 20 Inc., Né&-York). If applicable, the
two isonmers t and Trilof the protected i m dazol e are obtained and
used without distinction in the subsequent reactions, The protected

i mi dazol e-2:-REEPHORAP deyayrisotrelrd-vli-asritoidaieorimpusd age (iv) to
cyanoacetyl i m @@C{V@\rﬂﬁo-@}fgﬂﬂpﬂbﬂﬂ(ﬁ}ﬂndgfo!- € -5 b5 @fgidyaf- @ééjﬁr{}%ﬁl%/ndm 2.

function with the anion C, forne yaddlng pot

tert - but yI AtRIePEHBHRy B BUDYINE ot -ashtanddperarared 28)500) , fol | owed 25
by ring openl ngZ {lf-[ﬂﬁhﬁné‘-@léﬂm-@ h iRl EES 281 es-bey- H%Qtheydro- 8l]ne(1jphthynd

4t03y| ereactlon thUfeIS er re

in th_e e@e‘ﬁ@ })'P"F?Yé?%%(¥|m6ct'8y"66‘i’tﬁ'i"tdef(69’ﬁmq’@r?gé)f the acetylnifril e

function fol | ow-fag7iensetdrgisd ﬁ%%idbﬁﬂ-ztw) Magb-Ee ro“ﬂ Eﬁﬁ%ﬁ{tfg idjn-2-
e

(Synthetic 80, 399403 The a fluori

i m dazol i d@cg‘fsnw)'ﬂqféfg&hy% - 4%?%?W€é‘yﬁta°?ﬁ@'@ﬂoﬁpo%ﬁdaﬁﬁ (ii), very
reactive but st2a{211-[€‘1Am|ﬁo-Bkw'li]/I-B%ﬂQiirﬁﬂazdl-@ WALEER0-6 B)dinydkd-N @naphthyridin-2-
cyanoacety nsubst i tut ed or substituted In

position (A %‘f@ﬁf ﬁ'f%@‘%‘i@é‘gﬁeg'%\g%ﬁ' ERjET el (eofPPdndalhase such as

sodi um1lydri de 2of-[potnaiss Buihyi-6 { Hlrvidaxdidey)-5-Bx@s Bidfdro-f1 E BRapht@RIRi-bC
sol vent s E.t. from- to room

by r
t enper at ur 'phfa%h“awé‘%‘%t%yﬁcﬁﬁlz\ygra&%%g tj BIPR4a%3%)sed i s added and
t he conpound of2- {f4q7mniuao-6¥lﬂly11 Bqu H-firakiae-2i8)- 8-y ed- EBEUihydPo ?1' S]Haprﬂﬁyrfdﬂﬂﬁl

t t idin

el U oG MR RS Bseampane o] Tormie

for m(;l a EVI 1) (2a{r4-[7 Hemndé- dthy&ﬁ-e{ilﬁ-rlmleldzdla ylﬁ@oxo 5, 8fd|hydro [1I 8]nap<l/1|tl'|1ylr|)d|n %—

ridi rivative o mul a

Irme/actl ﬂg %Il?bhmﬂ (Qe @&%thzlvﬁsy"ﬁmgbq ﬂgﬁ%lj?'m?ﬁ(ﬁ?@?%ﬂ’ﬂﬁg&g conpound, vvher)e/

t he ial kyl can l?e{4d7iﬁhmn0-a -elthyt-§4( 1 iimida -2y - 5- omeer;mr@[ﬂes]ﬁ@qmﬁyrwmhz-

conpl ex of Q or exanple suc

asrrFF))d( PPh ]ﬁﬁlab;agf\lg?]géﬁﬂﬁ%hﬁ‘% orbp?l? %agé{aef f‘%ﬂ" dition g? a |ligand

such 10 as tri phéryiAnneBred)yl-6+(1 fi-imidhpht@sys-neo-b 8-dihyaiod-Eir 8] odp HiomMaal-2r
ol vent . C : ol vent ch a

fol \tjene thtbh@ﬁ}ﬁ\l Hﬁsgﬁgml%g%ﬁ'dé@%%h %)gr d:lng tgut he )

met hodéPogy ded [Bé‘mwS@mw pé13Hmigaza2-y))-§-0XES 8-dii9ETo-[118)8apBBidin-T0

obtain t he;,uib\q?gp% RAS_e@fy)- Qgcpg}g g, é-k% g&gmﬂl g&n{x& pr esent

i nvention net hods startin he hal ogenat ed

i nter medi at e of-{dfmiao-grejhyl- ﬁdt'dﬂrdidﬁ@l-t%lh’épkmd 81dlm<§1mrf1| &jeabhitmyridin-2-
schenme 2, \ofhhsh | ormula (VII1),
accordi ng y{ig neﬁ{]Néggnétg@cgroF §?§/D%§ﬁénﬁd@]&8% %38}/ 061458Pai r nol
01052480 - 27 2-Asgheneethyls- @Humdaqu -3-¥))-G IS REO-232-pynidiinB iy pyrrolidin-1-yl)-

25  ethyl]-phenyl}-1H-[1,8]naphthyridin-4-one (compound 39)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-(1-benzyl-pyrrolidin-3-yl)-acetamide (compound 40)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-pheny!}-N-[(S)-1-(tetrahydro-furan-2-yl)methyl}-acetamide (compound 41)
30 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-(4-methyl-pyridin-3-yl)-acetamide (compound 42)
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1,8]naphthyridin-2-



[Li..4 PN deprotedtion Conpound fl N-- -

" Routs 2 1 G OEIL OV kox)HOc"n Rl , JJAO (Xi) RR 51:11.i"' N35.

.. 14x.11) (x)ctttrgF r 6Fok3wi ng nethod | described in othene 2, the
iiltermediute (VU) is used in stage
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yll-phenyl}-N-(4-ethyl-pyridin-2-yl)-acetamide (compound 43)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yl]-phenyl}-N-ethyI-N-pyridin-4-y|methyl-acetamide (compound 44)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)—5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-(6-ethyl-pyridin-2-yl)-acetamide (compound 45)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8lnaphthyridin-2-
yll-phenyl}-N-benzyl-acetamide (compound 46)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)—5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yI]-phenyl}-N-pyridin-4-y|methy|-propionamide (compound 47)
4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-yl}-
N-pyridin-4-ylmethyl-benzamide (compound 48)
4-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-2-
yll-phenyl}-N-pyridin-4-ylmethyl-butyramide (compound 49)
2-{4-[7-Amino-8-ethyl-6-(4-methyl-1 H-imidazol-2-yl)-5-oxo0-5,8-dihydro-
[1 ,8]naphthyridin-2-y|]-pheny|}-N-pyridin-4—ylmethy|—acetamide (compound 50)
2-{4-[7-Amino-8-cyclopropylmethyl-6-(1 H-imidazol-2-yl)-5-ox0-5,8-dihydro-
[1 ,8]naphthyridin-2-yl]—phenyl}-N-pyridin-4-ylmethy|-acetamide (compound 51)
2-{4-[7-Amino-8-cyclopentyl-6-(1 H-imidazol-2-y1)-5-oxo-5,8-dihydro-
1 ,8]naphthyridin-2-y|]-phenyl}-N-pyridin-4-ylmethyl-acetamide (compound 52)
2-{5-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yl]-pyridin-2-yl}-N-pyridin-4-yimethyl-acetamide (compound 53)
2-{4-[7-Amino-6-(1 H-imidazol-2-y|)-8-(3-methoxy—propyl)—5-oxo-5,8-dihydro-
[1 ,8]naphthyridin-2-yl]-phenyl}-N-pyridin-4-y|methyl-acetamide (compound 54)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-2-
yil-phenyl}-N-(3-phenyl-propyl)-acetamide (compound 55)
2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-2-
yI]-2-quoro-phenyI}—N-(1-ethyl-pyrrolidin-2-y|methyl)—acetamide (compound 56)

It should be noted that the above compounds were named in IUPAC
nomenclature using the Autonom software.

Hereinafter, protecting group, denoted by Pg, means a group that makes it



in a Suzuki coupiing reaction with a boronio add Ifornuia (ik:a) with
kile -6(66-1)21 or a boronic ester of pinacoi tformuia fiXa) wth Pg
being itt protecting group as, defined previously, MS(OC(CH3)2)a]
where m R4, V, W Y and Z are as tjeilned previously
with ref eﬁ%@ggygg)&?@ conpounds of forfruia 10 accor di MgTFB20H@052480
invention, it being understood that the ring nust conprise between
and 6 ring nenbers, and (3 is either a (Gl C4lai kory gitup such as
CEt or a norn -NP5R6, where PS and P6 %4tre as defined for the conmpound
of foroma 0), These - 28 - conmpounds (Il Xa) are either commercial or
are prepare romthe cggr@& tgondl ng hal ogenat ed derivatives according
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I'n the cag%%g%m%&gteéoé%g ﬁeéf&")"f’ﬁag% o IH%BeSﬂP%ﬂ”aJE xﬁ[;tte'l fcqtater fite
2 that isEryTPleswed leaving gronpoandvellXs) referleheesnfbd tbeyr Prepalkdtios Gl givegh i
stage (vii fol t a9 X )pral r&esence of Li or
NaOH, in aA(?vnaQ%%r @a{g%gr o??%rhlgtéf Vgn&] aédﬁ‘c)r? a%.d'ﬁ ‘&"eyz %‘?Woﬂ%

et hanol aAtP-8t6.-aprotic sol vent such as THF or DMF, at room
tenperggure or by heating to a tenperature between 50 and 100C, to

gi ve conmpound (XIlI). The latter is then used in a peptide coupling
reaction WFiddo dhe evention, 4R8 REMpakedse oRGeagrdl Remalae(psardebi predafear
t he conposd@rdrg foh I p ce of a

coupl i ng agent gsuchgﬁg%éf%&escﬂéd%gaﬁ g‘rgq%@\hnagn% Hrﬁggéégﬁgr@ exanpl e

di i sopropyl et hyl arni ne or 25 NaHCO3, Sghamedprotic sol vent such as

di chl oronet hane, THF or LAT or by @ther mekhods known by a person
skilled in the art, such as those={descr| bed>|=m "Principles of Peptide
Synt hesi s", 2" Ed 1993 M Bodansz Sprﬂ;)rrger‘ “abor at ofasmict 0 gi ve the
conmpound of formula (X01), whi ch”after a cosventi o%pt) t age of
deprotection, as described previously, gives the,conpound®ef formnula
(1) accordin AL i nventi H- 29 - R3, R4, V, W Yﬁ)%h Z are
as defined prlew ously—w..th r fe ence—to~t he ou\nds of fo a (1)
according t® tHe Knven?i on,x 1 N1 Hg Jhder stqed that _the rf ng must
conpri se beth%; 5 and 6 ring rﬂaers X |’§ a harlzogen atomeand 0 i(®

either a (C koxy group sich as CEt or aMiptif -NR5R6, where R5
and R6 are as |ned fp@r t he compound of “FOrMiF¥ (1). This reaction

(xi) is carried oyt h? presence of a coffpl ex of pall adi um(ln R,
oxi dation|state ( )) for exanple s h? as Pd(PPh3)4,

Pd012( PPh3) 2qr bd}S nd optional |y wi addition of a i ar%(ﬂ
such as trnip / ai>N5| fe, t i furyi phosphirne 95 ‘f"F enyI m e |

a polar aprotic sblvent suchas /éah ne or M -1F wi

a tenmperature betteen SOFFnd 120C. 101 n the(;gjase whettYg¥ oup éﬁgg 2
conpound X.b), s a nmotH f NRSRS, whereé R5 and R6 are as defin€d”f or

t he cd%ound of fornula (1), it is route 'I that |eads to formation

According to scheme 1, in stage (i), a 2,6-dihalogeno-nicotinic acid of formula (i)



In the case when 0 is a (Cl-O4)al koxy group such as CEt, it is route
2 that is 15 followed, and conpound (Xi) is obtained by the Stine
coupling of stage (xi), and the subsequent stages, (xii), (xiii) and
of deprot ectl on to ve respectively the conmpounds of formula (XI1)
and (X1 1)War811/p¢1 &&cor ding to the invention, are ideRCT/ERR010/052480
respectively to stages (ix), (x) and of deprot ection descri bed .
previously. 20 25 WD 2011/061458Pa/ Mal e/ 052480 -30- Schene 3 -%
Route | if G NR SR6,2 , deprotedon --234 | N 03,,

is mono-substituted in position 2 with an amine of formula R2-NH; (where R, is as
defined previously with reference to the compounds of formula (1)), at room temperature,
or at a temperature from 50°C to 100°C, with conventional heating or microwave heating
and in a protic solvent such as an alcohol, for example ethanol, n-butanol, tert-butanol or
- 5 water. The acid (lil), resulting from stage (i), is then activated to a derivative of formula
(IV), following stage (ii) either in the form of acid fluoride by the action of cyanuryl
fluoride at room temperature, in the presence of a base such as triethylamine or pyridine
and in an aprotic solvent such as dichloromethane or THF, as described by G. OLAH et
al., in Synthesis (1973), 487, or in the form of imidazolide by the action of
10 carbodiimidazole in a polar aprotic solvent such as DMF or THF or by other methods
known by a person skilled in the art, such as those described by MUKAIYAMA and
TANAKA in Chem. Lett. (1976), 303 or by ISHIKAWA and SASAKI in Chem. Lett.
(1976), 1407.
The cyanoacetylimidazoles of formula (V) are prepared in two stages from an
15 imidazole-2-carboxaldehyde unsubstituted or substituted in position (4,5) of the
imidazole. In stage (iii) the free nitrogen of the imidazole-2-carboxaldehyde is protected
by a protecting group, designated Pg in scheme 1, for example such as a SEM, Boc or
trityl group, in conventional working conditions known by a person skilled in the art
"Protective Groups in Organic Synthesis", Green et al., 2™ Edition (John Wiley & Sons,
20 Inc., New York). If applicable, the two isomers 1 and & Cof the protected imidazole are
obtained and used without distinction in the subsequent reactions. The protected
imidazole-2-carboxaldehyde is then transformed in stage (iv) to cyanoacetylimidazole of
formula (V) by reaction of the aldehyde function with the anion of TOSMIC, formed by
adding potassium tert-butylate to anhydrous DME at low temperature (-50°C), followed
25 by ring opening of the anionic intermediate formed, 4-tosyl-2-oxazoline, then the
reaction mixture is heated under reflux in the presence of methanol to permit formation
of the acetylnitrile function following the method described by Van Leusen A. et al.
(Synthetic Comm, 10(5) 1980, 399-403).
The acid fluoride or the imidazolide of formula (IV) obtained at the end of stage
30 (ii), very reactive but stable, is then reacted, in stage (v), with a cyanoacetyiimidazole of
formula (V), unsubstituted or substituted in position (4,5), in the presence of one

equivalent of a base such as sodium hydride or potassium tert-butoxide, in a polar



p(X) .1._ Rook. If G Ot vy: I f necessary, certain reactive
functions located on group RS, R6, R7 or R2 can he 6 protected in the
course of these couplings by protecting groups, as described in
"Protect Ne Groups in Organic Synthesis", Geen at at, 2nd Edition, in
schemes 1W9 20%1/064488st at hri p conpounds and the reagerRGTlFRBe‘rolmm:ro
manner of preparation is not described, are conmerciaiiy avaiiable or
are described in the -10iiteraturm or ei ee can be prepared according
to nethods that are described in the 436-erature or that are known by
a person ekiiied in the art. - 31 - the conpounds of forrmula (I).
The follow ng exanples lilustrate the preparation of certain
conpounds 2BOERFAVRY SUeh ehd HFRr Y.t .2 Eneseter diopl €€Cdo eoamoterhperatirag

and their théh'eysédéh@%@lvélénttd? thd bkt &é@ﬁs 3dd arﬂf ﬁé?ﬁhggﬂé(oegﬁo?mwat(%

nber s o e conmpounds in the exanples re I ven
1? gl | owi ng htafi:lg?r@edv\!ﬁl 2588 s at Feone ﬁ@ﬁ?@ﬁlur%ttpwvmrﬂ& pmmhqshwsilmnie

properti esordpolF@IGE e MIROWNN SoIRGARQ MRV O the invention.

5 The halogenated intermediate of formula (VI) ‘can then be transformed to the
pyridino[2,3-blpyridinone-7-stannous derivative of formula (VINl), by reacting it, in stage
(vii), with a hexaalkyldistannous compound, where the alkyl can be either a butyl or a
methyl, in the presence of a complex of palladium (in oxidation state (0) or (1)) for
example such as Pd(PPhs),, PdCl,(PPhs),, and optionally with addition of a ligand such

10 as triphenyl arsine, trifurylphosphine in a polar or nonpolar solvent such as dioxane,
THF, DMF or a nonpolar solvent such as toluene at a temperature between 50 and
110°C according to the methodology described by Stille JK et al., (JACS, 1987, 109,
813).

To obtain the compounds of formula (1) aécording to the present invention, two

15 methods can be used starting from the halogenated intermediate of formula (v,
according to method 1 described in scheme 2, or starting from the stannous compound
of formula (VIIl), according to method 2 described in scheme 3.



The followi ng abbreviations and enpirical fornulae are used: 10

Et OAcEt hyl acetate CDI Carbonyl di i m dazol e DCMDi chl or omet hane 00degr ee
Cel si us DMED r net hoxyet hane 15 DMFDI met nyl f or mam de Di VISODi et hyl

sui phoxi de EDC. HCl N43- (di net hyl am no) propyl - N - et hyl carbodiirnide
hydr ochl oY@@0BIPI48 (- benzot ri azol - 1-0) - N, N, Ni , Ni - t etRGHERDY1 00 5mdaom
hexaf | uor ophosphate. 20 hHour (s) HC Hydrochloric acid Li OHLi t hi um
hydr oxi de Na2C0aSodi um car bonat e NHACI Anmoni um chl ori de 25 .
NaHCOBSodi um hydr ogen car bonat e Na2SG#R3odi um sul phat e NaCl Sodi um

chl ori de

Scheme 2
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MW M
- \ R! 0 A .Y
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I 5 l G m Z Route 1 if G= NR5R6 (compound X)
X7 ONTONT N, RIR, (1Xa) /
o (viii)\
of Route 2 if G = OEt (compound XI)
M= 4 P
TR 5B

deprotection Compound { I

RR;NH o V.:"""'fu N/ ’.“ NH, M Compound (1)
" Rﬁw)%xﬁﬁfﬂ B R
Ry R,
8 Following method 1 described in scheme 2, the intermediate (VIl) is used in stage
(viii) in a Suzuki coupling reaction with a boronic acid

[formula (IXa) with M= -B(OH),] or a boronic ester of pinacol [formula (IXa) with Pg being
a protecting group as defined previously, M=B(OC(CHs),),] where m, R1, R2, R3, R4, V,
W, Y and Z are as defined previously with reference to the compounds of formula )]
10 according to the invention, it being understood that the ring must comprise between 5
and 6 ring members, and G is either a (C-C4)alkoxy group such as OEt or a motif
-NR5R6, where R5 and R6 are as defined for the compound of formula (). These



NaOHSodi um hydr oxi de NHAOHAmMONi um hydr oxi de 30 Na2304Sodi um sul phat e
mn, mnutes mMnillilitre WO 2011/061458PCTI FR20101052480

P205di phosenor us pent oxi de SEM2-Tri ne. t hyl si | anyi - et hoxynet hyl
BTUTNMH benzotri azoLl -yl oxy) (di nset hyl arni no) net hyl i denel - N-

met hyl met K4haM WP&IHF8 el r af | uor oborate 5 TEATri f | uor oad®aT/ER2EI0052480

THETetrahydtitituran RTRoom tenperature Tiretention tinme TO
MCToul enesul phopyl net hyl i socyani de 10 .
Xphos2, Di cycl ohexyl phosphi nOT2' , 4', 6)--28r-i i soproi p Eaf fl pnent uasd: e,
initiator
compounds (IXa) are either commercial or are prepared from the corresponding
halogenated derivatives according to the method of Miyaura et al. (Chem Rev 1995, 95,
2457).
This reaction (viii) is carried out in the presence of a complex of palladium (in
S oxidation state (0) or (l1)) for example such as Pd(PPh3)s, PdCly(PPhs),, Pdodbas, Xphos
or PdCl(dppf), in a protic or aprotic polar solvent such as DME, ethanol, DMF, dioxane,
or mixtures of these solvents, in the presence of a base such as caesium carbonate,
aqueous sodium hydrogen carbonate, or K;PQ,, heating conventionally between 80 and
120°C or by microwave heating between 130 and 170°C.
10

In the case when G is a motif NR5R6, where R5 and R6 are as defined for the
compound of formula (1), it is route 1 that is followed, leading to compound (X), which
after a conventional stage of deprotection, for example in the presence of an acid such
as HClI (4N) in dioxane or trifluoroacetic acid in a solvent such as ethanol or

15 dichloromethane, at a temperature between -5°C and 60°C, gives the compound of
formula (1) according to the invention.

In the case when G is a (C4-Cy)alkoxy group such as OEt, it is route 2 that is
followed, the compound (XI), obtained by Suzuki coupling in stage (viii), is saponified in
stage (ix) in the presence of LiOH or NaOH, in a mixture of protic solvent such as water,

20 methanol or ethanol and of aprotic solvent such as THF or DMF, at room temperature or
by heating to a temperature between 50 and 100°C, to give compound (XII). The latter is
then used in a peptide coupling reaction with the amine HNR5R6, where R5 and R6 are
as defined for the compound of formula (1), in stage (x), in the presence of a coupling
agent such as BTUT, BTUH or CDI and a base, for example diisopropylethylamine or

25 NaHCQO3, in an aprotic solvent such as dichloromethane, THF or DMF or by other
methods known by a person skilled in the art, such as those described in "Principles of
Peptide Synthesis", 2" Ed 1993 M Bodanszky, Springer Laboratory, to give the
compound of formula (XIll), which after a conventional stage of deprotection, as
described previously, gives the compound of formula (1) according to the invention.

30

According to method 2 described in scheme 3, compound (V1) is used in a Stille

coupling reaction with a halogenated derivative of formula (IXb) where Pg, m, R1, R2,



15 An&vsis conthtknis: ClUVIMS. couplinp conditlo instrunent (Agent):
HPLC chain: Series 1100, Mass spectroneter nsD SL (Agent), Software:
Chenstation version B.01.03 fromAgilent LC../Ut COLIMI: Symretry
018 3.5 pm (2,1 x 50 mm) (Waters), Colurnn tenp.: 251>0, Post run: 5
mn U DeVW:2019/06185® nm | nl ection vol ume: 2 pi of a FUTUERZON 0A352A8D
mgl i Condition 1: pH 3 gradient 15 mnutes Eluents: E120 + 0.005%
TEACH3ON 0. 005% TEA, Flow. 0.4 mImn. Gadient: 0 25 to 10 mn O to
100% B and from10 to 15 mn 100 B% G&@Adi lion 2: pH 3 gradlent 30

m nutes Colum: Symmetny 018 3.5 pm (2.1 x 50 mm) (Water b), Columm
tenp.: 25"0, Eluents: A. H20 0.005% TEA 8: CH3CN + 0.005% TEA, Fl ow
0.4 mimR3 &fadi Wht¥ and Zoarscasndefingd moevkme%vﬁthanetfbrémm&ﬁetoon%uﬁma of

100 8% 3f3rrﬁ@§t(l)rééeordﬁgmorlheWe&éﬁ%ﬁe@ 1 uf %}Q&m]a? ec%‘eﬁoﬂm\% It:gg%nsez

pl o a solution _at
terra NB oetween § 35wh § Z'NQXEQTT‘M deladiﬁlpgeerﬁmm 2016 Cs Eitberd $C;-6,)bROxy

+: /grou;?\cgﬂéﬂ"as( BEIMr & ok CWG/ &@egfcf\l% ctgs‘égl'ecag I_i%ﬁned ngr %Q

0 to 1 Det ection: 210 nm
i oni zat o?P"eﬂqumf fosmulai (hutaig reastiopri) laganrledtoan-tMresenca of R&BpPlEX of

filmO. 25y eyt @é@xﬂ&ﬁﬁ%ﬁﬁé 5LordAGor SAINHIEELBRSS PE@J M pfANBbARL o
fowl 4 E?iz(%sls L) ot Zazliltl (Lévrllt):nré(‘j%ilonlz oefCtj Ohsgrnc? ysuch Ias%v’;ﬁ I:I;gl ;Er%rl\wl_e
nmass range 1 tgrfignally g pheny
trifurylphosphine or triphenylphosphine in a polar aprotic solvent such as DMF, dioxane
or THF with heating to a temperature between 50 and 120°C.
10 In the case when group G, on compound (IXb), is a motif NR5RS, where R5 and
R6 are as defined for the compound of formula (1), it is route 1 that leads to formation of
compound (X), which after a conventional stage of deprotection, as described
previously, gives the compound of formula (1) according to the invention.
In the case when G is a (C;-C,)alkoxy group such as OEt, it is route 2 that is
15 followed, and compound (XI) is obtained by the Stille coupling of stage (xi), and the
subsequent stages, (xii), (xiii) and of deprotection to give respectively the compounds of
formula (Xil) and (XIIl) and (1) according to the invention, are identical respectively to
stages (ix), (x) and of deprotection described previously.
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Spray Chanber Gas tenp,: 350C Drying gas (N2): 10.0 fim n Neb.
pressure: 30 psig Vcap: 4000 V 10 The 1H NWMR spectra were

obt ai ned usi ng NMR spectroneters Bruker 250, 300 or 400 WMHz in

DVSO- d6, u3|n the eak of DMBO-d5 as reference. The chethical shifts

are expred¥@ s per inillion (ppm. The signal SPCHERROEIIOSZAB0
expressed as follows s = singlet; d = doublet; t -91 triplet; mtri
multiplet or large singlet; H = proton. 15 The nelting points
bel ow 260C were neasured with a Kofl er3bench and nelting points above
260C were nmeasured with a Buchi B-545 instrunent, The rotating
powers were neasured on a poiarineter of the type: Pol arineter

Per ki n- El mer, energy 55pA 20 X Scheme 3

'"2-{8-(7-Am no, 8-et hyi-6-(1Him hydro- A solution of 18.0 g (844

mml ) of 2,6-dithlarenicotinic acid in 180 m (3.45 not) 25 of a 70%
sol ution of ethylarnine in water |sd1ea,fN “at 50C for 10 hours, The
excess amne is then evgﬁ@& t ed unq d«uced pressure, then a 10%

aqueous soi ution of acefli cl_heid i s R aedcbluntl t T8 WPHRPT depmepigd 0
precipitated. The gﬁ goi i'd i's ;e Fased with cold water and
stove-dried, 10abs Hexpect ed product i s “©biad20edor: b xB2%
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If necessary, certain reactive functions located on group R5, R6, R7 or R2 can be
5 protected in the course of these couplings by protecting groups, as described in
"Protective Groups in Organic Synthesis", Green et al., 2™ Edition.

In schemes 1, 2, 3, the starting compounds and the reagents, when their manner of
preparation is not described, are commercially available or are described in the

10 literature, or else can be prepared according to methods that are described in the
literature or that are known by a person skilled in the art.

According to another of its aspects, the invention also relates to the compounds of

formulae (VII), (VIII), (XI). These compounds are useful as synthesis intermediates of



4.2 mM (52,3 mmol) of pyridine and 8.4 ml (99.8 mmol) of cyanuric
fluoride are added successively to a suspension 0110.5 g (62.3 mol)
of the conpound obtained at the end of stage 1.1 in dichloronethane
(260 mM). The m xture is stirred for 3 hours at nom tenperature and
then filt¥Qa01H0a446%1id is rinsed with dicril orornet RO TFRA®0/082480
and the filtrate is washed twice with ice water (60 m ). The organic
phase is dried over Na2SO4 and then concentrated under reduced
pressure. 10.449 of product is obtaineéd,- in the formof an orange
oii. Yield = 99% The product is used without purification in the
next stage. 101.3 | f 1 -( 2-TrirneffiyisilanykethoxyDetiacetcinitri
Li nder i nEPCOBPRBRISIEfFEMUB @1 g (4.6 mmoi) of TOSM C in solution in
anhydrous DVE (4 ml) is added to 0,98 g (8.8 nmmi) of potassium
tert-butylate in suspension in 4 m of anhydrous DVE at -35t. The
reaction m xt uthe fPovinesmries ibggatebn pieperation 4f pertsiin) casfipounds according
1- (2- tri met fyiisichany IThetd exym

(Witten 15 JP, JOC 1986, 51 %L%?}e)"&ht"{'fs 6T & HABAI Y Ructrate
anhydr %s PAESS RS YaRiena T, Bﬁ\mwerw‘etbe ﬁgmpnwtsenﬁb@ amrn@ebeefewto #6Ge
The react giosh i Xha!lfllowingS tabld, e\ﬁ#huaﬁ 6r@ée?\tst %@%ﬁé&l&éﬁsir@éturégg%w& y%é]

11 m of nethanol,is added, and the m xture is heated at

m nut es. ARBEEBT Ofsome %’@OHB%WF%@Bt%@é‘FntPEduced pressure, and
the residue i iin a water/acetic acid mxture (13 m i 0.5
m), the aque?ﬁea#éﬁogg%&?%br@ﬁat@f PAL PRRIGR MR8 8 48RSt hane (3 X 100
m ), the organic phases are then washed with a saturated sol ution of
NaHCGCs10 t B€icdri ed over aﬂi;/za&aateAfter filtration, the filtrate is
concentra éBp under redu eﬂﬁp g re and the reS|due is purified by
filtration on basic alu nY'8imigATole pom AcEt 0 to 50% of El), 0.71 g
of conpoundM s thus obt @ignedornathbhe fom of a yellow sh orange oil.
Yield = 6% MEl : 238 (Tr: 6.9 mn condition 1). 25 1H NVR (300MHz,
DVBO-de, ) . 5 (ppm) f%rﬁcf’ﬁj 8.89 (d, 1H): 5.34 (s. 2H): 4.19
(s, 2H; BMES (dd, 2H) Dim&Hoxyathan2H); O (s, 911). Under

i nert . -t pher e, 2.$g 2 of potassiumtert-betyiate is
added 1i5ﬁ II'g@iriti ons to 4. gﬁ%&p%r@aw oh of the a:at:pound obtained at
the end odPM&Pago 1.3, i Birsethytsuiphokite anhydrous THE (50 m) cooled to

0"C. Aft nutes o trri r 0o

20111061458 g%ﬁpFRzom10&’2‘%8’5{&%"%}‘@8%&’3%% cagbpginpide Bydrashionde ur e
i s cool edBTWHOC, and 4. D-gbé0irHzabyl)-No,Nt Ketetampdynebnabt ai ned at
the end of stage 1.2, anhydr ous THF (20 m), is added
dropwi se. The m xture |me§%|uldwgggaéh%r oom tenperature for one hour,
then 305 iy (30.8 minol ) Hotr(pot assi um | en-butyl ate is added and it is
stirred fige; a further 2%% Ej;? qnm of a saturated solution of
ammoni um chl oride is add e nediumis acidified to pH=4 by
addi ng a 48Hution (1N) bkhikuhydrpsideaqueous phase is extracted with
ethyl aceiate,(2x 500 nmk)qiuh i c phases are washed with a
saturated sol ution of sod ?'ﬂ r}%ﬁﬁnrg?é(;e dried over Na2SO4, filtered
and conceMi4<t ed under A@WLRI@U“Sh'@B@Jre The residue is purified by
sili cagsgahaﬁ¢@§h chr omaggg[,ﬁ, i hY4s®bn B = DCM Met hanol, 10 from
OtOS%OI}I g of corrpgﬁ’nrdg?sthhstéétalnedlntheformof a
brown sol 't |eI d = 7056’d'NE‘I91UFF}*|‘Qt9pO| nt = 90C M+ 419 (Tr: 6.6 nin,
condi ti orNaQ)I. 1H NI\/R (BQQMﬂ;1 chiBn%@ do 8 (ppr n); 8.47 (d, 11-1), 7.67
(s, 2H); 1H) ; 1F1); 7.1 (d, 1H); 5.27 (s, 2H); 4.45
(q, 2H): %C% (dd, 2H) Sﬁd'z@ftyf"’oxm 0.63 (dd, 2H): 412 (s, 9H), 15
1.52- Arn NH,OM-1 - et hyl Rﬁﬁﬂ'ﬁhﬁ@ﬁh rByk&t hoxyr net

tri rre&pyl t apnanvi - 1H—1é@ na r|d| n- 4- oge In a seal ed tube,
a sol 4Zgof th B‘ﬁ‘%’ eobtalned at the end of stage 1,4 in
12 m of ndnoxane i s degasses with argon for 15 mnutes, then 2.05 g

ml millilitre



1H NVR (400MHz, DVSO-d6), 3 (pprri); 8.28 (d, 1H, 7,5 Hz); 7.56 (d.
1H, 7.5 Hz); 7.53 (s, 2H); 7.32 (d, 1H, 1.3 Hz); 7.1(d, 1H 1.3 Hz);
5.26 (Sc 2H); 4.59 (g, 2H, 6.9 Hz); 3.18 (dd, 2H, 8.2- 8.04 Hz); 1.29
(f, 3H 6.9 H22' 0.6 (dd, 2H, 8.2- 8.04 Hz); 0 36 (t, 9H, 28 30 Hz);

0 (s, 9H) WQ2@11/061458- Chl or o- pyri di n- 3- vl ) - N-pyri di n- RGIFR2EIATEASB0
- 36 - Under inert atnosphere, 6.2 g (38.5 innol) of

N, N-carbodiii hiciazoie is added to a suspension of 6 g (35 mol) of
2-chl oropyridylacetic acid in anhydrod®-THF (90 ml) at room
tenperature. The reaction mxture is stirred at this tenperature for
2 hours, then 5.4 g (57.7 mol) of 2-am nopyridine is added and the
mxture i S2%reated for 2 diRbapRhomyfdeantaxitel ux. 200 ml  of

di t hl or or gephane is add%ﬁn@etﬁﬁﬁlahﬁ%@ﬁd Reffyxture, cool ed beforehand
to roomtggﬁg?ra_ture, the o?rﬁanlc phase thus”obtained is washed with a
saturat ed®solluti on of amhbhibanNzdiaset teloxy)imetyleminah aqueettslidene]-N-
sol ution of soda (IN), gidiedneMmeharNAaRA Rraf .o!rébgfrﬂg and concentrat ed
under r5ed|']1'g1 d pressure. The residue Is purifie y silica gel flash
chr omat'og ghy (el uent : Afl¥@roaceiic@gidor or net hane / ethyl 10 acetate 0%
to 70% of TBF. 5.6 g of qeirReMAGiulas Oobtained in the formof a white
powder . YhTId 65% Melting point: 130C. MR : 248 (Tr: 6.6 mn,
condition“1). 1H NVR (466RMEASMPRIBEE6), 6 (ppm); 10,81 (a-, 1H); 8.35
(d, 1H, 2T8 Hz) 8.33 (dastentbrtin® 9-1.9-4.9 Hz); 8.03(d, 1H, 8.2 Hz);
7.82 (dd, . 5-8.21- . 7.77 (ddd, ill, 1,97.3, 8.2 Hz); 7.49(d,
1H, 8. 2Hzf‘?’§|‘>".'§1 (ddd, ﬁzﬁg"eb?%’rwpgy'mfem'f?cysn@&(s, oH), 15

1.7/ 2-106- Affhos 2-Dicyclohexylphosphinol-2',4',6'-triisopropylbiphenyl
lino-8-ethyl-6-oxp-611-(2-trinettaltiiarw -et hoxvrret)hw [-11-1-

dezoi - Z-v11, 5, 8- di hydro-L1. 8) napht hyri di n-2. -y8-pyridin-3-vPyrictin-2
- vkt wet ar Bagipment used:A sol ution of 0.365 g (1.5 mml) of the conpound
obtained at the end of stage 1.6 and of 1.2 g (2.2 nmoi) of the
conmpound obtained at the end of stage 1.5 in 20 anhydrous di oxane (7
m) is degaS>SeMidﬂbWﬁNe_ﬁ;ﬂ%d‘rﬂhsﬂ-@iofE—g@,Uihﬁi§torthen 0,170 (0.23 mmi ) of
pal | adli m i f dichlorodithi phenyl phosphinel and 0.05 a (0.16 nmoi) of
tri phenyl arsi ne are added, the tube |Is sealed and the reaction

m xture i s heaAedlyss cd@fohe®r 18 hours. The reaction m xture |Is
diluted with W i _dichloronethane, then the organic phase is
washed with aﬁ%%é%% O8S:sol ution, dried over Na2SO4, 25
filtered lasdiroanqegiengt BieLCnaein: SRAYE quo@rl\%s%bgpﬁctra_rh@tgf REIFEE (A§ilent)
purified WI lica qgeh, fl ash c%éﬁ)ng}o%kr) aphy (el uent. 6= ,
di chloro ahel rihol VPEh B94-Po TeBosd¥eMB) . 0.32 g ci conmpound is
obt ai i28d,LG/HVVt he form of a yell ow powder. Yield: 37% WMA4f-: 597 (Tr:
6.1 mn, Ltd.on - - dichigronetharie is added dropwi se to a
suspensi o%aﬂ(}ﬂhégma"%%’bgﬁg%%a‘?éﬁm) ShriP'\EpR MR dR%SE t he end
of stage Fos?rim 5suis pahiBétectionn22b whl lajeenih fdhane 24 of BishiutisPR €8 rihmPC.

The reaction m re .| tirre t this tenperature for 10 m nutes,
then at room %Mﬂ@égfgﬁ&%&ﬁgﬂ'g&e?hen at 10C overni ght, The

m xt ure iEuetien: Fblred 005 T FaA /sl CHO0 00052162 F(oaND.4 B1/#ln) Gradient: 0

previ ousl ‘ cipita rmed is filtered and

ri nseggvmt%‘ﬂﬁmbgﬁ?1?%?%4@%5%%# U‘é%im%\/er P205. The solid is

purified by siddndiionél pH BasddietiB0menatgs aphy (el uent: ALB

=di chi or ,ﬂgﬁ,h | r %to %of B).. 0. 14 of

comound%&@ﬁg\j{rﬁled | %rﬂgﬁéé 'f'ﬁl:zlrﬁﬁgc}? S%L‘V@R}Agﬂ{?rﬁb\%’gf’"" Zﬁ"ﬁ':dzg%/g"-%."i&

m of a Bt PAPEE TIRA /dbIGHCon- 08654 TFA, &tbde 0.40nbpini Seadient: 0 to 30
min O to 100% B and from 30 to 35 min 100 B%

30 Post run: 6 min. UV Detection: 220 nm. Injection volume: 2 Hl of a solution at 0.5 mg/ml

Condition 3: pH 7 gradient 20 minutes
Column: X terra MS C18 3.5 um (2.1X50 mm), Column temp.: 20°C Eluents: A H,O +



10 014 g (0.3 rnmoi) of this conpound in suspension in methanol, the
m xture is then stirred at roomtenperature for 45 mnutes, then
concentrated under reduced pressure. The solid is triturated in
diethyl ether, filtered and dried under vacuum over P205. 0.15 g of
hydr ochl oWCd%OU(bQﬁidﬁ&d is thus obtained in the form oPcfRED10MSIEB0
Yield: 86% Melting point= 200C. M+ 467.2 (Tr: 5.49 mn, condition
1) 15 1H NWR (400MHz, DVMBO-4). 8 (ppm: 11.47 (s, 1H); 8. 76 (d, 1H,
1.9Hz); 8.59(d, 1H, 8 Hz); 8.52 (d, 1H3-8.2 Hz); 8.39 (d, 1H, 8 Hz);
8.36 (m 1H); 8.08 (dd. 1H, 2-8.3 Hz); 8.03 (d, 1H, 8.3 Hz); 7.92(m
1H); 7.82 (s broad, 1H+ 1 HA); 7.66 (s, 2H); 7.22 (m 1H); 5.52 (s,
2 Hr 2 HafeNHy B3N 3R GH:CH./B: C1:CHHpradien8U td.20 Bi 0 & BBRE Hf BADNEXanpl e
2: 2 (447pAREd 28y Blhy 1- 6- (111-i mi dazol - 2-y1) - 5- ox0- 5, 8- di hydr o-
[1,8

napht hyddi n- 2, 3Ry CIICNsaionigaliongelépyd + BBmpges n- 3- yl met hyl } - acet
erni de (cosmeWna 5;5411%} °

4,5, 54et rar net h y?@}t ﬁP%MSogda@)g!r%l art ﬁlﬁn Fgﬂ]etrqi/h e er?ture 239 C C?g'edf
9.5 g abieliinas congtanidips. bhé&in - et hyl acetate and of 9. 2 g 25 (36
mmol ) of b| spimgcol at odi bor ane in solution in anhydrous

di i net hyi sui gnm de % is degassed with argon for 15 m nutes,
then 28g PBga4aRBPge: feCBBSEp&%VslPQﬁHVa@&d&tFe‘-‘lama@ raagey 9011560 pmaol ) of
pal | adi unsgtag lwhameepbesRRipneberc DRREa t

m xture i ﬂh?gh d at 55t for 1.5h undsz(g\@a?ggﬁmTﬁgbrﬂégscs[ur%mﬁ% gg{ ure
i's d|Iute Cb O mM of ethyl acetate, then the organic phase is
washedat hree ti mas with (200 m), then dried over Na2SO4, and
concentrat ed h&diuced ressure, g of compound is obtained in
the formof a \,Uh Speﬁﬁ wege Betét!?egé‘slnﬂ MR spegtrpmaienztBralieids0, 300
38 - tvlhr 40?)9\11H2lr(D'MSOQd64u§ﬂ1@théi;%%ﬂildflmsd-HS%sZefér‘éhf}g “NE didinfca? shifts
1-5, oxb- 54-tr|tnerg kilari t oxy

| t hi sl azof 2% TP %IW&I%H&I PR t(PHB} a'E'Iel §'9F¢'$ |°|bFe”Zeq“aFQ<16N@fr3$SﬁCb as
acetin adfdllows s = sindlét; @=tddllet; 8=$ S o

t he co, ound obt ai nded at the end %@&g?aggﬂlgaét&lgrggsh%le{lHmfﬁPAt%l

t he coggound obtained at the end of stage 1,4 and 3.3 nml of a

B%tE;Jr at ﬁd slol uth/eclmemg bojets w@w zear’@waad ﬁeéél%rgd m{h Qi(oﬁer{Be?ﬁENtéﬁd ﬁi‘eltmg
o] ano I, asse rgon for m nut es en

g (0,07 n%%?%gg\fe)?&glé %W?%{?‘ﬁnmf%?% gw&ﬁ$ﬁﬁt§%¢me i s added and

the tube is sekieadtatiipoweradieroneaivtedibe aipslatifcht? at 8 tle: PAREMbRr 15
m nut es |,5ler%nrglcreowave %gwgt age initiator). The reaction mxture is

t hen taken up TR Wat ey acidified by adding IN Ha solution. The
solidadps collected by filtration, rinsed with water and then dried

over P205 under vacuum 0.87 g of product is obtained in the form of
a mxture of Mstk{e [ﬂhhmms-nthyt-e-(iH-:mmodi-uyacst-bxb-ss diRgdro-

naded t o o cagnhyRinZ- bl b Pl pyrdib A P pe feamtp o e, end
of the pr eced|1ng/e—mnm-zqethgam@m:dmeﬁncaab@hd/m m xture

for 5 hours. o Bogorts Hd o4 Raieias 2ecPeroniatis Sic R Matmecbored
to roém tadmpép%t smgionfadldipwadndyn adti tis héaté(ﬂ aHGvo@td:t’noonibL(réLthet Oxdakk
5 o S LBl MBS Bt LR oo e
is thus @@tl@taeld is wilddrbuntil drey potihetris perdiditatait Toa beign dohe i NitsROrirgeey
ho7 2 (1o Sy Sl Bk LS B P R S HOURTS i o e %swrﬁ
14, 42 (s,6244)Meltirg mgnt( 538- 1_16%0 BHARId, (TEH,.7 MR chiaditior81)19 (d, 2H, 7.
Hz): 8002 (d, 1H, 72Hz) 7,89 (s, 1H); 7.83 (s, 1H); 7.58 (s, 2H)

1.2/ 6-Ch|oro-2-(ethvlamino)pvridine-3-ca;boxvlic.ﬂuoride




25 7.47 (d, 2H, 7,2 Hz); 5.35 (s, 2H); 4.68 (m 2H); 3.7(s, 2H); 3 42

(m 2H); 1.37(m 3H); 0.77 (m 2H); -0.11(s, 9H). 2.3/
4- Cycl oprc3ovl - norohol i ne-3-carboxa 'd 2.9 g of nol ecul ar sieve 3A
4.3 g (72 nmrnol) of acetic acid, 7.6 g (43,2 nrnol) of 30

2(1- et hoxN@y¢81UREEEHI ) oxy) frirnet hyisilane and 4, 4 g HCIFR20m0pd 52480
sodi um cyanobor ohydri de are added successively to 1.2 g (7.2 rnnol)
of norpholine-3- carboxylic acid am de hydrochl oride (W2005026155
Hennequin L.F. A et al.) in 39 - sol-#i-on in nethanol (36 m). The
reaction mxture is heated at 70C for 3.5 hours, then cooled to room
tenperature and filtered. The filtrate is concentrated under reduced
pressure, then42he (Fesinguel) iof pyrdten aog 8i4md(90H omolyedf haneur(c20@riak) are

and was hegdé%dtédﬁﬁéssWegho %&u@@ée’rr@%%zoégg ELH #59% rﬂﬁmo@%ﬂrﬂ&(q%ﬁgng ob{r1 r?ed at

The organic phase is drie Itere
concent r atEceihefestagee i de dichlosseaihane @568)y Toe nuxtockuiststiired 6t Bhoed, at

|, the  orsmotenotieaRond8 ook 4511 Wokid D DR Mo 485, Mo

171 (Trg condi tion
(ppnri )2 73@%tf(esf"traltﬂ)'s wgsteg twe viit) ice a7 (B0 @B. The brg@atst phab# js dnéli?over

g_ dgg (ngd Klja_éF'S%O4lac)nd§[1§1 Es’ﬁcen@atéé uﬁ@’&%ddc'é‘d é)?‘é'ssgrf ? g Igodz &40&}@& is aptgjned,

1- (4 cycl B WM@@FRFP"Q?—@L Q'Iqqretgﬁ%i’na'hﬁ REcdngide oeed withadié purification ldnider
inert atnpephere., 13.6 nl (13.6 mmoi) of a solution (1N) of

tri borohydri de corrpl exed wth tetrahydrofuran in THF i s added

dropwi se to a solution of 0.58 g 15 (3.4 mol) of the conpound

obt ai mgd at t he3epd(20frirsétAgaiad I%‘[hdx m@fﬂl -QHQH\ﬁjaﬂi'FZ IFQQ&fril0 OC. The
reacti on m xture a solu (1IN) of

s heat
Ha i s added toU't“F?é "Peé%l%ﬂoéﬂher'f?’x? gt e ﬁ@cﬂ"é@l') PBTP§MWt'@ﬁ¢éV@t wranhydfauer
30 min of DyE (r4rmr)gs b PRUE 08!S (Bfﬁaﬁﬂol)%f%f%\@&hﬁdteﬁ%tﬁéiér

(of
W th etheﬂg& hg/theWt%ggw% soda sol utlon gt&fﬁé"%ﬁﬂ”'ﬁ
aqueous phase’ i% %8s att f r@?‘ﬁ&?ﬂ HixBraise cacled te FHRSE {heo hb)
and \éu t hd(zlll 4 inrext Jootet- (mﬁmeﬂmytsnme(hg@nﬁéthyl) fmm?lagzﬂm g—%grﬂarcsﬁj?dé? (RRRRERS
are dr v concentrated under reduced
pr essu+r52 él)'h‘gécrzggﬁ%goé’l (gb)t i% &l?g? ih SAEERLHL A M2 dnhydirys PME s astded
38' ut i oP drbpwiSE, K<EN)ngi ﬂf'leedtérhhaéraluSe BdgﬁdAS@HhSQbéﬁtb]?ﬁnlkt@aesfs' sftl"rr%gldctqgusd
m nut e ether. ] s, agdde ormed is collecte
by filtr a mE)Dn anrgf r eH‘ e ! 5’3:8 Pﬁeﬂ'\?B?l '?’?éged Gng they mbfturs iy dgated; &
obt ai ned, 8¥§ fon 16heinfites nTiof savans e q:mmdrﬁrated{mddil ré&@%ed Mrédsure, BRd the
i1 b O 5 Bye BB LO Rl RO P bRy s
(r n 20 ; exyragd(with didkjgroBethale (8 X 16 mIRtr@Drganic Adses reXhek Washdd with a
723a(terPate‘&|'golut%9 oft IT\IQH@S tWé* %?8& aCar\]/{a]rI Na28040 After fi ltration, the filtrate is
concentrated under reduced pressure and the residue is purified by filtration on basic
alumina (eluent: A/B = DCM/AcEt 0 to 50% of B), 0.71 g of compound is thus obtained
in the form of a yellowish orange oil. Yield = 67%. MH*: 238 (Tr: 8.9 min, condition 1).
25 "H NMR (300MHz, DMSO-de), 3 (ppm): 7.31 (d, 1H); 6.89 (d, 1H); 5.34 (s, 2H); 4.19 (s,
2H); 3.46 (dd, 2H); 0.87 (dd, 2H); 0 (s, 9H).

1.4 / 2-Amino-7-chloro-1-ethyl-3-[1-(2-trimethylsilanyl-ethoxymethyl)-1H-imidazol-
2-yl}-1H-[1.8]naphthyridin-4-one

30 Under inert atmosphere, 2.4 g (20.5 mmol) of potassium tert-butylate is added in

portions to 4.9 g (20.5 mmol) of the compound obtained at the end of stage 1.3, in

solution in anhydrous THF (50 ml) cooled to 0°C. After 45 minutes of stirring at room




Under inert atnosphere, 0,4 m (2.3 mriol) of diisopropyl ethyl
amine is added to 0.4 g (0.8 nrnol) of the conpound obtained at the
end of stage 2.2, in suspension in DVWF (8 rill); after dissolution,
the reaction mxture is cooled to OC then a solution, in DMV (2 m),
of 0.18 gW0.2021/a6M158 of t he conpound obtained at the rPIGFREORY@LI80
2.4 5 and of 0.2 m (1.2 rnnol) of diisopropyl ethyl am ne is added,
foll owed by addition of 0.275 g (0.86 nmoi) of BRIT. The reaction

m xture is stirred at room tenperatures-or 3 hours, then concentrated
to dryness. The residue is purified directly by silica gel flash
chromat ography (eluent: A 118 = di chl or onet hanei net hanol (1% NHAOH)
gr adi ent feroparatutey the AeadtioB) mixQur84s g:oofedptood't&;tan& A auzcmednmal) tdiethe

i 3 A B Ui 18 R Sl o Ko
8l nani tt h?ﬁ’ﬁi%ﬁ fropwise Ohbe mattung- l(szstluyqblad:mmyempmahrmfarmneaaw nthet ra/b -

acet at ni k{aoldpfwysly W@té’é’s\uﬂ? @Hﬂ&féﬁg @%ﬁec?ﬂand it laJS'[I r’%?%@m E)rgours

trlfl uoroacetl c, acid iIn so
added df oé@%&@ft%seiuzat@ e@umm A ABIMonpim tChlerIdmnq)adn‘&di @bt ahaededitimt fse

d of st |
°10- @ ¢ hageiid ® ol SPLMINOR iR pEL R AR Minc ARG
pour ed i nﬁg‘yha‘i%‘l’tﬁt Por0GMI) NEPD oapiZMhagaDanel yashad i aZS}aturcal&ﬂi gdlat®n of
bat h) . Th@od‘i@rhlthMnBé e&le@'&v@rt ﬁazfgéj NBtbrb$ aﬁ%%&rﬁ%b@&emﬁnéér rgé%dopg %gjd

ri nsed WI wat er , d then dried over er vacuum
of solid ef%ﬂ%&w 'ﬁBUﬂfwd?yrﬁh%sehfaSH&hmmaé@mam (slueot AB ammwmam

of HCl 10 Sfraﬁhd@do 566 B). 61U ef bémﬁédnrdr@%Js%thiHﬁehfté%l ngm '5P3Brown solid

t errper at Ug concentrat ed under vacuum ue IS pur I
Bt 280,

by flash MgfiRg PeiAt 2 9GiC Mék/e‘}@éTpﬁ&@mmwmn(w uerif: wat er

HO (NI 1098)MR 3008z DS t i
yel | ow powder g?el d g i FB"@‘BHQ Bg?n(?bﬁ_glggg(é %Hﬁrhp%ig{ gh?"lj§3 (d,
4.78 min, 1686rdl {§.oWD1§- 271H %NR4(45(19 ) 3EVSEdd8N); 1629 fpdll); 0B @9, eBl);
1H); 8. 52 (g, bH). 8.2 Hz); 8.48 (s, 1H exchangeable); 8,18 (d, 2H +
1H exchangeable, 8,3 Hz); 7.99 (d, 1H 4- 1H exchangeable, 8.2 Hz);

7,54 (S, 2H); 7.48 (d, 2H, 8.3 Hz); 4.7 (q broad, 2H, 7 Hz); 3.91 30

(m 3H); 3.73 (8 / Hhinid-B8th(1S3-[ 13D tiimBtHAGil 4 et%!iﬂvme'ih%rﬁ'irﬁda%dj-gl LT

2 Hz), I. 1H
93 (rn 4i’méthvjfstannag¥l- §1%Dh1hvrld|n-45-onem ), 0.95 (M ZH)

AT A et el St sl et L
27) 3?: 1/ Et t fﬁ&?aiéﬁ%}eﬁgﬁggassed with argon for 1§m|nlt31tes then 2 05 g (Gr?mlrjnol) of
i2-tt |20<ay1e)ranietm)lld|’lm ngl (0. mmly ¥ omnﬁér%mqe and 0. 54%6136 7%%&9%9
as that dgg{%ﬁ# %%dlp g}ﬁ éj {gl a (grl in rlomn
nrnol ) of ek %‘ %ﬁﬁ' isicias n'(l)élr‘:éaid SPeRESHVElY i ﬁ?fh?@%uﬂ‘en
Dlvslo ( 4f nthe, tue i's?clqpe((glg;l'g? geaasg%r) gﬁbfturbl iS pearag abrod, swd@@sa@gh?ri%an&n(réted
i chi or of BSE AR M EFelen 27S Pl skt Jechuh oher Blararmivedilon femient
form of aAllr ®dreptirie/ DG dél)ASEH from D fori ODMEofEYX2 g BgapolM is 0B el T the
9.9 mgy £ORAIL WPou) pdflder. Yield= 76%. Melting point = 76°C. MH": 550 (Tr: 7.2 min,
condition 1).
"H NMR (400MHz, DMSO-de), 8 (ppm): 8.28 (d, 1H, 7.5 Hz); 7.56 (d, 1H, 7.5 Hz): 7.53
(s, 2H); 7.32 (d, 1H, 1.3 Hz); 7.1(d, 1H, 1.3 Hz); 5.26 (s, 2H); 4.59 (q, 2H, 6.9 Hz); 3.18
(dd, 2H, 8.2- 8.04 Hz); 1.29 (t, 3H, 6.9 Hz); 0.6 (dd, 2H, 8.2- 8.04 Hz); 0 36 (t, OH, 28
30 Hz); 0 (s, 9H).

_\'—I'

1.6 / 2-(6-Chloro-pyridin-3-yl)-N-pyridin-2-yl-acetamide
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8-dillvdro-1, 8-naphthyriOin-Qyrobettylioreparioic acid Same
procedure as that described in exanple 2, stage 2,2, starting from
0.57 g (1WP A1HHN61458 t he conpound obtained at the endoTiFEIC@MS3480
0.82 g (2.7 nmt) of the 15 conpound obtained at the end of stage
1,4, 94 ng (0.08 rnmol) of palladiumtetraidstriphe, nyi phosphine,, 4
m of a saturated solution of hydrogesd6ecarbonate in a _ of

DM El et hanol (2/1) (7 m), 1.1 g of product is obtained in the form
of a mxture of acid and ester. This mxture is used directly in the
next stage, i nJRq%e Insricdmpasers, 6 d 638 1B108 quﬁﬂ):ambdlir?lddm;dlm’sgyidé@m gde
nonohydr a r er

(1 TD) (e o ge Oes e O 2 broPlrtbithducied Mol T B
powder . YFOQFUte"!Pg%tWGr Thehesachen Bixigeds stividd: atribis penperatuPt 8C.2 Mdts, 5Bén 1

(Tr: 6.5 mﬂg (5796l ifol) 8t ﬂ%mﬁoﬁrﬁ‘n@%'addeog"aqgltﬁe %})ﬁure '3 heated f%z hours

henv. N(ovr i anerniftft "Sanms procedure as
exanpkt® 2undef d@ﬂ% 52004715 pt ﬁ&hlorqsmth@es@ ROC®D tofthe Heactlon'plmxnﬂte cooled

th ?g?rﬁ?hgérfgrbﬂﬂcgw B&i;mG%rﬁﬁatgref tlfne %%aﬂlc(sfhéé tﬂadss 8&% Eeb l? %h Sh A
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pr oduct ; @rieabdvair IN%QBOJO fﬂt@n%dfé?fdn%d?lfcem%?éd’ uH@é’Pq'@fiuceg pﬁe&ur(—.8 20e NsRive is

tetgtent ﬁur% by S|i]'ca gel ?Iagh6 c“o%a’togcrgg]h?ll Eelll?emt A/B = dichloromethane / ethyl
10 acetate 0% to 70% of B). 5.6 g of compound is obtained in the form of a white powder.
Yield 65%. Melting point: 130°C. MH": 248 (Tr: 5.6 min, condition 1).
"H NMR (400MHz, 'DMSO-da), 3 (ppm): 10.81 (s, 1H); 8.35 (d, 1H, 2.3 Hz); 8.33 (ddd,
1H, 0.9-1.9-4.9 Hz); 8.03 (d, 1H, 8.2 Hz); 7.82 (dd, 1H, 2.5-8.2Hz); 7.77 (ddd, 1H, 1.9-
7.3, 8.2 Hz); 7.49 (d, 1H, 8.2Hz); 7.11 (ddd, 1H, 0.9-4.9-7.3Hz); 3.81(s, 2H).
15
1.7 | 2-(6-{7-Amino-8-ethyl-5-0x0-6-[1-( 2-trimethylsilanyl-ethoxymethyl)-1H-
imidazol-2-yl}-5,8-dihydro-[1,8]naphthyridin-2-yl}-pyridin-3-yl)-N-pyrid in-2-yl-acetamide
A solution of 0.365 g (1.5 mmol) of the compound obtained at the end of stage
1.6 and of 1.2g (2.2 mmol) of the compound obtained at the end of stage 1.5 in
20 anhydrous dioxane (7 ml) is degassed with argon for 10 minutes, then 0.170 g
(0.23 mmol) of paliadium I dichlorodi(triphenylphosphine) and 0.05 g (0.16 mmol) of
triphenylarsine are added, the tube is sealed and the reaction mixture is heated at

100°C for 18 hours. The reaction mixture is diluted with 100 ml of dichloromethane, then
the organic phase is washed with a 10% aqueous ammonia solution, dried over Na,SO,,

25 filtered and concentrated under reduced pressure. The residue is purified by silica gel
flash chromatography (eluent: A/B = dichloromethane/methanol from 0% to 10% of B).
0.32 g of compound is obtained, in the form of a yellow powder. Yield: 37%. MH+: 597
(Tr: 6.1 min, condition 1)

30 1.8 / 2-{6-[7-Amino-8-ethyl-6-(1 H-imidazol-2-vl)-5-0x0-5,8-dihydro-
[1.8Inaphthyridin-2-yl}-pyridin-3-yI}-N-pyridin-2-yl-acetamide hydrochloride (compound 2)

Under inert atmosphere, 1 ml of trifluoroacetic acid in solution in 0.5 ml of



3.4/ 3inlk a b-inxrs-t.i vdro o o

f1, 8lpapht hyri di n-2-v11-ohenyl |- N pyridin-4-Yl nykanPi gi vcoi ci Lksr 02P,
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2H ot go G i b 7 et et B
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at the end of stage 1.
(0.02 moi )'ﬁy&w g‘&irﬁgS&U}pﬁ“ %P? qRi2NEd 'Bﬁ'é%idﬂf@h?fstaﬂ‘ﬁ%owdfrzwdn%ﬁ"/a
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211 of IS O e n e formof a brown
fjsed) as it Ng/l% (%Bf)lﬂ'é' rf%@%&‘#béépp%\l 144 ds,(11): 8.6 &, Fiin 1.9RH B I(d1yH, 8
Hz); 8.52 (d, 1H, 8.2 Hz); 8.39 (d, 1H, 8 Hz); 8 36 (m, 1H); 8.08 (dd, 1H, 2-8.3 Hz); 8.03
(d, 1H, 8.3 Hz); 7.92 (m, 1H); 7.82 (s broad, 1H+ 1 HCI); 7.66 (s, 2H); 7.22 (m, 1H); 5.52
(s, 2 H+ 2 HCI); 4.75 (m, 2H); 4.0 (s, 2H); 1.37 (t, 3H, 6.85Hz).

20 Example 2: 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-
[1 ,8]naphthyridin-2-y|]-pheny|}-N-(4-cycIopropyl-morpholin-3-y|methyl)-acetamide
(compound 3)

2.1/ ethvl [4-(4,4.5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllacetate
A mixture of 9.5g (33 mmol) of (4-iodo-phenyl)-ethyl acetate and of 9.2 g

25 (36 mmol) of bispinacolatodiborane in solution in anhydrous dimethylsulphoxide (65 ml)
is degassed with argon for 15 minutes, then 28 g (98 mmol) of potassium acetate and
1.34 g (1.6 mmol) of palladium dichloro(phosphinoferrocene) are added and the reaction

mixture is heated at 55°C for 1.5 h under argon. The reaction mixture is diluted with

220 ml of ethyl acetate, then the organic phase is washed three times with water
30 (200 ml), then dried over Na,SO,4, and concentrated under reduced pressure. 11 g of

compound is obtained in the form of a brown oil, but is used as it is in the next stage.



43... 4.3/ 414-(7-ainino-3-ethyl,-, 5roX0-6-(1-(2-itrinmethylsitfizlZO
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starting fromO0.5 0.46 innmol) of the conpound obtained at the end
of stage MNQ20H1/0644581, 8 rrinol) of 1- (pyridin-4-yl) rRCTER20T0/052480
0.3 g (0,9 nmol) of EITUT and 0.12 g (0.9 mmwol ) of _

di i sopropyi et hyl am ne in anhydrous DMF (5 m), 0.1 g of product is
obtained in the formof beige powder.-3-eld: 34% Melting point:

223t .11/11-1: 638 (Tr; 5.75 mn. condition 1), - _
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(d, 1H 8(21)Ha9 de@as3ed (With 2ddon Sorl1diZAinutés 2deh. 0. (6.03%6I?3%§%§%I£(§um
1H); 7.03%0. i '47,2$m3 , 4.30 (d, 2H, 5.8 Hz); 3.81 (g,
1H 7 H) '€ '?!"%@'PP?’%HPSW%G %, 7d eg) ond the tuhg is7sezlqdy \The regptiqrnmixtee; is
1.38 (tQ Béfhted atizj0°C for 15 Wih%4ﬁ'ic{jowavle (gio’ta1 e igiti%tog. 15'he8reaction mixture
- i nQ-.8- et hyl 4-'( 4- net -1H-. azol - 2- - 5-axo-5,8- ‘
i ydr oa1 SSTEITRER P IR MATED KPS EGHER oW RORMBIN A selshons Tiretaigis sellecta
de 25 (cobypfitratibrb@hsed with witedand then ldriedlove{fzos uncller :\Llla_lc_:qum. Q.E?gz% Iof %roduct
-eth t - me - i.m ci azol - 2-
Aacet oni ¢ PN AT ST Medkiand eierauat it ¢ Howkarmstie nthe
stage 1. 3nexswgeing from4.6 g (19 . ol 1k i dagol
T2 st ) car bordbratey BB RRRETE sforkbiire aruisidog B o of he
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g];) 1?_?8222%%@8? ﬁ%&%&'@?ﬂg@%@{h@&a&%mﬁ{ )- the \r/é\%ction mixture is heated at 70°C for
5 hours. 3.5 ml of water is addéd to the reaction mixture cooled to room temperature,
followed by addition of HCI solution (1N) to pH 1. The solid is collected by filtration,

20 rinsed with dichloromethane, then dried over P,O5 under vacuum. 0.4 g of product is

thus isolated, without any other purification, in the form of grey powder. Yield: 62% for

the two stages. Melting point: 220°C. MH": 467.2 (Tr: 5.49 min, condition 1).

'H NMR (400MHz, DMSO-dg), 8 (ppm): 14.42 (s, 1H); 12.46 (s, 1H); 8.46 (d, 1H, 7.2

Hz); 8.19 (d, 2H, 7.2 Hz); 8.02 (d, 1H, 7.2 Hz); 7.89 (s, 1H); 7.83 (s, 1H); 7.58 (s, 2H);
25 7.47 (d, 2H, 7.2 Hz); 5.35 (s, 2H); 4.68 (m, 2H); 3.7(s, 2H); 3 42 (m, 2H); 1.37(m, 3H)

0.77 (m, 2H); -0.11(s, 9H).

2.3/ 4-Cyclopropyl-morpholine-3-carboxamide
2.9 g of molecular sieve 3A, 4.3 g (72 mmol) of acetic acid, 7.6 g (43.2 mmol) of
30 2(1-ethoxy-cyclopropyl)oxyltrimethylsilane  and 44g (31.7mmol) of sodium
cyanoborohydride are added successively to 1.2g (7.2mmol) of morpholine-3-
carboxylic acid amide hydrochloride (W02005026156 Hennequin L.F.A. et al.) in



yellow oil as 70130 m xture of 'T and it reg,oisoners (Yield 45% MN
252 (Tr. 6.38 and 6.55 mn, condition 1) 5.21 2n
ro-l-ettaath:5-14-ir. ietinlSin?etti)oxyIrrett|v g g s

i m dazol 8- naoht hyri di n-4(131) - one ane procedure

t hat desc%\'c?;&i"l’qfs 183%np! eyl stage 1.4, staffing fromPCTyFRZ0ToME2180f
t he conpound obtained at the end of stage 5.1, 0,89 (4 mmol) of the
conpound obtained at the end of stage 1.2 and 1.15 g (10 mmol ) of
potassiumtortbutylate in solution in33nhydr_ous THF (13 n). 0.42 ¢
of productis obtained in the form 10 of a beige powder. Yield 24%
Mel ting poi r{ 120t. MIt: 435 (Ti: 10.5 and 10,6 mn, condition 1)
5, 31f 447- SH1R5-18 metiAnCl G6_rply_Trhei repstion frllxtgre( ishepediat 71Gsfr @ik hewrs  iven
ittethyl |l edbldd to rdom ‘t’é&iﬂfbture and filtered. The flltrate IS c% ncentrated under reddjced
) - 5-oxo: f 5" 8 tﬂ%}ﬂero 118-riaotithyridin-2-yljoheattoceti o aci

15Sanme pr BERHIF HatldRisdrkened infidiospmebans (200ayband pashadad timeg
from 0. 42with annaqmbbls &Blutldﬂe oﬁwmuloﬂ\l)opl'fo@'nﬁ]fdﬂ% oFgQﬁlce;ﬂ%sgfls Sérgge ver

5.2, 0_;’8 g ((?2 glt d t he EE ai ned age
2.1 67 M0 ‘?Fﬁ‘ij)laj’ dfﬂe'ba?frcgaﬁr%} 8 tedYeed preer P pRE8 Shefnerodyctois
m of a sattained,ad teolothiosa wifitepoilides efel€ ar O NitR gl Jdird 18I QM "ﬂ7¥t(?'Fe

DIVE/ Et OH 0,60 g of product is obtarned in the formo
20 mxturgaé???%gﬁoagh%mzester This mxture is used directly in the

ROy S Sy ool b SR fo W 04, )t Bovia by th arbls
vent m xtur

(11910 IR PTREIGT g-T 3 Qe oo Bt hadorm §A:r PA(aS BHowA >

powder10usgé- mBu—lzc)zLasqgszf(m(b%adpaH) MAN 534 (Tr: 4.38 mn, condition

1). 25 5,41  t10-fti

2.4/ 1-(4-cyclopropyimorpholin-3-yl)methanamine hydrochloride
Under inert atmosphere, 13.6 ml (13.6 mmol) of a solution (1N) of triborohydride
complexed with tetrahydrofuran in THF is added dropwise to a solution of 0.58 g

15 (3.4 mmol) of the compound obtained at the end of stage 2.3, in anhydrous THF, cooled
to 0°C. The reaction mixture is heated at 70°C for 3h. 15 ml of a solution (1N) of HCl is

added to the reaction mixture cooled to room temperature, after 30 min of stirring the
aqueous phase is decanted and extracted twice with ether (15 ml) then basified by
adding soda solution (1N). The aqueous phase is then extracted with ethyl acetate 4
20 times (20 ml) and with dichloromethane 4 times (20 ml). The combined organic phases
are dried over Na,SQ,, filtered and concentrated under reduced pressure. The residue
is taken up in methanol (4 ml) and 3.4 ml of a solution of HCI (1N) in ether is added, the
solution is stirred for 30 minutes then 5 ml of ether is added, the solid formed is
collected by filtration and dried under vacuum over P20s. 0.51 g of product is obtained,
25 inthe form of a white powder. Yield 78%. MH": 157 (Tr: 0.4 min, condition 2).
'H NMR (400MHz, DMSO-dg), 8 (ppm): 11.67(s, 1H); 8.07 (m, 2H); 4.09 (m, 1H); 3.94
(m, 1H); 3.74 (m, 2H); 3.54 (m, 2H); 3.36 (m, 1H); 3.2 (m, 1H); 2.99 (m, 1H); 1.25 (m,
1H); 1.09-0.72 (m, 4H).

30 2.5/ 2-{4-[7-amino-8-ethyl-5-0x0-6-(1-{[2-(trimethvyisilyl)ethoxylmethyl}-1H-
imidazol-2-yl)-5,8-dihydro-1 ,8-naphthyridin-2-yllphenyl}-N-[(4-cyclopropyimorpholin-3-

yhmethyllacetamide
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Under inert atmosphere, 0.4 ml (2.3 mmol) of diisopropyl ethyl amine is added to
0.4 g (0.8 mmol) of the compound obtained at the end of stage 2.2, in suspension in
DMF (8 ml); after dissolution, the reaction mixture is cooled to 0°C then a solution, in
DMF (2 ml), of 0.18 g (0.94 mmol) of the compound obtained at the end of stage 2.4
and of 0.2 ml (1.2 mmol) of diisopropyl ethyl amine is added, followed by addition of
0.275 g (0.86 mmol) of BTUT. The reaction mixture is stirred at room temperature for 3
hours, then concentrated to dryness. The residue is purified directly by silica gel flash
chromatography (eluent: A/B = dichloromethane/methanol (1% NH40OR) gradient from 0
to 10% of B). 0.34 g of product is obtained in the form of a yellow powder. Yield: 65%.
Melting point: 116°C.
MH+: 657 (Tr: 5.51 min, condition 1)

2.6/ 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-0x0-5,8-dihydro-
[1.8]Inaphthyridin-2-yll-phenyl}-N-(4-cyclopropyl-morpholin-3-yimethyl)-acetamide

hydrochloride (compound 3)

1.4 ml (19 mmol) of trifluoroacetic acid in solution in 0.4 ml of dichloromethane is
added dropwise to 0.3 g (0.47 mmol) of the compound obtained at the end of stage 2.5,
in solution in 0.4 ml dichloromethane, cooled to -10°C, then the reaction mixture is
stirred at 5°C overnight and then poured into a solution of Na,CO, (2M) (10 ml) in the
cold (ice bath). The yellow precipitate formed is coliected by filtration and rinsed with
water, and then dried over P,Os under vacuum. The 0.18 g of solid is taken up in 2 ml of
methanol and 70 pl of a 36% solution of HCI is added, the mixture is stirred for one hour
at room temperature, then concentrated under vacuum. The residue is purified by flash
chromatography on a C8 reverse phase column (eluent: water HCI (N/ 1000). 0.034 g of
product is obtained in the form of a yellow powder. Yield = 16%. Melting point: 210°C.
MH+: 528.2 (Tr: 4.78 min, condition 1).
'H NMR (400MHz, DMSO-dg), 8 (ppm): 11.29 (s, 1H); 8.52 (d, 1H, 8.2 Hz); 8.48 (s, 1H
exchangeable); 8.18 (d, 2H + 1H exchangeable, 8.3 Hz); 7.99 (d, 1H + 1H
exchangeable, 8.2 Hz); 7.54 (s, 2H); 7.48 (d, 2H, 8.3 Hz); 4.7 (q broad, 2H, 7 Hz); 3.91
(m, 3H); 3.73 (m, 1H); 3.58 (s, 3H); 3.47 (m, 2H); 3.34 (m, 2H); 2.93 (m, 1H); 1.36 {t,
3H, 7Hz); 1.25 (m, 1H); 0.95 (m, 2H); 0.81(m, 1H).
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Example 3: 2-{4-[7-Amino-8-ethyl-6-(1 H-imidazol-2-yl)-5-0x0-5,8-dihydro-
[1,8]naphthyridin-2-yl]-phenyl}-N-pyridin-4-yimethyl-propionamide (compound 47)
3.1/ ethyl 2-[4-(4,4,5 5-tetramethyl-1,3,2-dioxaborolan-2-yl\phenyllpropanoate

Same procedure as that described in example 2, stage 2.1, starting from 0.6 g
(2 mmol) of ethyl 2-(4-iodophenyl)propancate in solution in anhydrous DMSO (4 ml),
0.57 g (2.2 mmol) of bispinacolatodiborane, 1.7 g (6 mmol) of potassium acetate and
83 mg (0.1 mmol) of palladium dichloro(phosphinoferrocene). 0.9 g of compound is
obtained in the form of a brown oil, used as it is in the next stage. MH": 305 (Tr: 9.9 min,
condition 1)

3.2/ 2-{4-[7-amino-8-ethyl-5-ox0-6-(1-{[2-(trimethylsilyl)ethoxy]methyi}-1H-
imidazol-2-yl)-5,8-dihydro-1,8-naphthyridin-2-yilphenyhpropanoic acid

Same procedure as that described in example 2, stage 2.2, starting from 0.57 g
(1.4 mmol) of the compound obtained at the end of stage 3.1, 0.82 g (2.7 mmol) of the
compound obtained at the end of stage 1.4, 94mg (0.08 mmol) of palladium
tetrakistriphenylphosphine, 4 ml of a saturated solution of hydrogen carbonate in a
mixture of DME/ethanol (2/1) (7 ml), 1.1 g of product is obtained in the form of a mixture
of acid and ester. This mixture is used directly in the next stage, in the presence of
0.16 g (3.8 mmol) of lithium hydroxide monohydrate suspension in a solvent mixture
THF/water/methanol (1/1/1) (10 ml). 0.4 g of product is obtained in the form of brown
powder. Yield: 39% for the two stages. Melting point: 248°C. MH+ 534.1 (Tr: 6.5 min,
condition 1)

3.3/ 2-{4-[7-amino-8-ethyl-5-0x0-6-(1-{[2-(trimethylsilyl)ethoxy]methyI}-1H-
imidazol-2-yl)-5,8-dihydro-1,8-naphthyridin-2-yllphenyl}-N-(pyridin-4-
yimethyl)propanamide

Same procedure as that described in example 2, stage 2.5, starting from 0.3 g
(0.56 mmol) of the compound obtained at the end of stage 3.2, 0.25 g (2.25 mmol) of 1-
(pyridin-4-yl)methanamine, 0.36 g (1.1 mmol) of BTUT and 0.14g (1.1 mmol) of
diisopropylethylamine in anhydrous DMF (5 ml), 0.29 g of product is obtained in the form
of yeliow powder. Yield: 82%. Melting point: 140°C. MH*: 624 (Tr: 5.66 min, condition 1).




5.5/ 7- Am no- & et hvl - 8- (4nri nW m dazo5-oro-n, 0

Phi tiOyrr-N-pyridin-4--yimethyt-acetarni desedt of TFA (conpound aQ
5Sane procedure as that described in exanple 2, stage 2.6, starting
fromO0. 22 38 nmoi) of the conmpound obtained at the end of stage
5.4 In sof’ﬁ?&gﬁ 1/96§4888 M of dichlorornethane, 1.6 ml RCIMFR26m/)52180
trifitioroacetic acid in solution in 0.5 m of dichioronethane,
purification by PLC. 0.124 g of product, in the formof salt of
trifluoroacetic acid, is obtained in-t48e formof a yell ow powder,
Yieid in 60% Mltino poi nt; 144'C M—|‘ 494 (Tr: 4.54 mn, condi tion
1). NMR (400M—|z DVSO0- de) , & pin); 883 rt, 1H 5.9 Hz 8,68 (d, 2H,
5.2 Hz): 8.52 34 1H 8.1 HzRd447-ApinasB-cthwd-6-iHyinkgazol- 2—\/ -qxe-hBoETYdraH
exchangeabl ®ha
8.3 Hz); 7,2 (g roa Ie)
4,46 (d, 2H, 8 "HE? pr e@@re(a§ thgq_q;escmbe@gn egqu]pple;@ 4tage Z@ﬂstartmgzgromg) 269
Exanpl e 6{0.22 frbi- o‘l\rfh@labmpam Mtaifed ét"hwbréPNbcﬁ‘Os!tag% 3( B)in éolgfﬁﬁr in 1.2 ml of.

acet ami
365( gg%gaﬁ@m n%’:ﬁ?%{# g{Inéé ng%qlﬂ)pf trlﬂuoroacetlz aC|d |n so ution |n 0.5ml of
met y| j am diohipsonietiidnae 0-081 gadt lpeoadi i6 oBEirdlin te ﬁ:ﬂﬂlo@lalﬁuéw?@wdé Gidi42

2. 3- i ohi Gal PP R BAET Ao B (R e et sBfieroi) (14 m). the

tube is sé& aMR heaned, nMst?g) Swpnﬁym:f?mest ?SI? 1f1lodr:10 agﬁ)e 'rsgszh('rr@tﬂ{) 8.45
t mXxture 1S _COO0 oro

g: |CL? \ngﬁ{’ddag'hf‘g? r#eﬁi%aﬁezg(@oé Hedy B8 %éﬁ@ﬁpaﬂswevﬁh@gfe%hdu%m@

sol utith of, &eetz)c7.68 (d 261 8.2rH); 7T¢'|9n03I-23'7“0Q (Rhapg 4732@“'2@6 4’2?’@ 2H,

oo | BRSPS el mden o
VK

quantitative. ' 227 (Tr: 4.54 mn, condition 1) - 46 -

15 Example 4: 4-{4-[7-Amirio-8-ethyl-6-(1H-imidazol-2-y|)-5-oxo-5,8-dihydro-
[1,8]naphthyridin-2-yl]-phenyl}-N-pyridin-4-ylmethyl-butyramide (compound 49)
4.1/ 4-[4-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)phenyllbutanoic acid
Same procedure as that described in example 2, stage 2.1, starting from 0.3 g
(1 mmol) of 4-(4-iodophenyl)butanoic acid in solution in anhydrous DMSO (2ml), 0.29¢g
20 (1.1 mmol) of bispinacolatodiborane, 0.3 g (3.1 mmol) of potassium acetate and 42 mg

(0.05 mmol) of palladium dichloro(phosphinoferrocene). 0.21 g of compound is obtained

in the form of a brown oil, used as it is in the next stage. MH": 291 (Tr: 8.35 min,
condition 1)

25 4.2/ 4-[4-(7-amino-8-ethyl-5-ox0-6-{1-[2-(trimethylsilyl)ethoxy]-1 H-imidazol-2-yl}-
9.8-dihydro-1,8-naphthyridin-2-yl)phenyllbutanoic acid
Same procedure as that described in example 2, stage 2.2, from 0.17 g
(0.57 mmol) of the compound obtained at the end of stage 4.1, 0.18 g (0.44 mmol) of
the compound obtained at the end of stage 1.4, 25 mg (0.02 mmol) of palladium
30 tetrakistriphenylphosphine, 1.2 ml of a saturated solution of hydrogen carbonate in a
mixture of DME/ethanol (2/1) (3 ml), 0.25 g of product is obtained in the form of a brown
oil used as it is in the next stage. MH": 548 (Tr: 6.5 min, condition 1)




di chi oronet hane, 0.52 g (3.8 mml) of oyanuric fluoride, and 0, 4nmol)
of triethylam ne. The product, obtained in the formof a green oil,
is used without purification in the next stage,

6. 312zaneno- 7-chl oro- 1- (cycl opropyl net hyl ) - 3-(1-ff2- S
ettivisil WO AHMNEIHDt hvi It 111 ni id azot.2 Vii .-napPcBRAclioni52460
- hr ot et Same procedure as that described in exanple 1, stage
1A, starting from0.43 g (2 mnd) of the conpound obtai ned at the end
of stage 6.2, 0.5 g (2 nmot) of the cdfipound obtai ned at the end of
stage 1.3 in solution in 6 mM of anhydrous TI-1F and 10 0.55 g (5
mol ) of potassiumtert-butyiate and 0.49 (3.8 mmol) of

triethylamne. 0.5 g of product is obtained |n t he fornlof a brown
powder. Yield ¢3ﬁQ&ﬁ el L : ;

condi tion 1)_ 6. 4
mAS|IyIIe’=

\e/|X laﬂgﬁre i \2/| I 21?gsgéerﬁe -ﬁgd,cggtérgratsl tnaﬁ?égﬁ fﬁ?ﬂﬁ?lfa@ sﬁ%@e gegt%ﬁllngef%nln %n 0
obt ai net K46 REoB 1 tht carprqyed@biained tbe epd mfrﬁtapecﬁZ tmegc(@u&pnmnu of 1-
obt ai ned gjyridiRe- ﬁ’)ﬂ@tl@naﬁﬁl@eo gg (@@ nﬁm ofO@T'Uqud’:) doof ds#h’amo?)o of

t et raki stri phenyl phosphi ne, a saturate
hydr ogen €'§PUBH§QFT€Y'PW'% ig @nmﬁ@uww dﬁ & DO EpDRodest iy oretalnmi jn the. feem

of productf HeteqRwaicn ateid: B4 @/ ditHgrBoRt: B3Pt XUHT-S381 128178 RRLLILIER 1 )

This mxture 1s used directly in the next stage, |n the presence 0
0,15 g (3.6 rnnol) of |ithium hydroxi de nonohydrate in suspension in

product is .
purificat

1). rt.cvcin adm ﬁrobbcﬂuré @bkl'@dééc?lbed Mé@mpﬂaez s%é@éﬂt%ﬂéﬁéﬁ@egs g
R201 O/ 05&)41%(%mol) o? the compound obtained at the end of stage 4.3 in solution in 0.5 ml of

dichloromethane, 0.44 ml (6 mmol) of trifluoroacetic acid in solution in 0.3 ml of

15 dichloromethane. 0.045 g of product is obtained in the form of a yeliow powder. Yield =
60%. Melting point: 240°C. MH": 508.2 (Tr: 4.97 min, condition 1).
'H NMR (400MHz, DMSO-dg), & (ppm): 13.21 (s, 1H); 11.48 (s, 1H); 8.61 (d, 1H, 8 Hz);
8.49 (d, 2H, 4.5 Hz); 8.44 (t, 1H, 6 Hz); 8.45 (s broad, 1H exchangeable); 8.17 (d, 2H,
8.1 Hz); 7.97 (d, 1H, 8.1 Hz); 7.39 (t, 2H, 8.1 Hz); 7.24 (d, 1H, 4.8Hz); 7.15 (s, 1H); 7.03
20 (s, 1H); 4.72 (m, 2H); 4.30 (d, 2H, 5.8 Hz); 3.81 (g, 1H, 7 Hz); 2.68 (t, 2H, 7.5 Hz); 2.24
(t, 2H, 7.3 Hz); 1.92 (m, 2H); 1.38 (t, 3H, 7 Hz).

Example 5: 2-{4-[7-Amino-8-ethyi-6-(4-methyl-1H-imidazol-2-yl)-5-o0x0-5,8-
dihydro-[1,8]naphthyridin-2-yl]-phenyl}-N-pyridin-4-yimethyl-acetamide
25 (compound 50)
5.1/ [1-(2-Trimethylsilanyl-ethoxymethyl)-1H-(4-methyl-1H-imidazol-2-
Dacetonitrile

Same procedure as that described in example 1, stage 1.3, starting from 4.6 g

(19 mmol) of [1-(2-Trimethylsilanyl-ethoxymethyl)-1H-(4-methyl-1H-imidazol-2-

30 yl)carbaldehyde, 4 g (20.3 mmol) of TOSMIC and 4.3 g of potassium tert-butylate in
solution in anhydrous DME (32 mi). 2.2 g of compound is obtained in the form of a



(pyridin-4-yl)methanainine, 1.1 g (3.3 nmmi) of BTUT and 0.43 g (3.3
mol ) of diisopropylethylamne in anhydrous DMF (17 m), 0.3 g of
product is obtained in the formof beige powder. Yield: 28% Melting
point: 114t. Mle: 635 (Tr 5.6 nmn, condition 1). _

6. 6/ 9: 14- WO 20411061458 8sybl oor oovi tnottlyi-8-(1Hi 'i GCT/IFR2010/052480
pyridin-4-vimetfivlincetamde -tit of TVA /conpound 51) _ Sane
procedure as that described in exanple 2, stage 2.6, starting from
0.28 g (0.45 rrinol) of the conpound-ahtai ned at the end of staae.
6.5 in solutionin 1.5 mM of 10 dichloromethane, 1.3 m (18 rrincti)
of trifluoroacetic acid in solution in 0.8 m of dichlorornethane.
0.2 g of pallodudtasi Z/bmaturedf k and heediosomefs @ igjehsRWVpOVERR! (Tr¥. 88 Gnd
80% Melt} ag é@llc M- 1+: 506 (Tr; 4.96 mn, condltlon 1). 1H
NNR(400I\$|Z "%9\7:3 , 8 (ppm: 8.85 (t, 1H, 57Hz) 8.7 (d, 2H,
5.8 Hz); 8.58 (s broad 1H exchangeabl e); 8.56 (d 1H, 8.1 Hz) 8.16
(d, 2H, 8,1 2/ 3. 0 . ) 1 : H,. :

(d, 2H, 8.2 Hz : S A 3
exchandealieazol 50 faaphEh -1 teire 3. 67 (s, 21): 1.4 (m 1H: 0.6

Sgl i::?_l m0d22(§%r5§'aﬁ ceEffr%;'%é &1 ﬁéﬁc?g?ﬂ‘w Igggar%ple 1h stage 1.4, starting from 1 g

(1, 81nap| 4rpel) dif rthQ-ogompopm‘ obiained, altjihe Nngyofi stage 4-1yimeYyhynaael aTi ee(

d
5+ (b br ontyy LAt PRS2\ S 9% 2 15 el ) of potassiggiert
procedum %H:I)"@tﬁaﬁ SG'@B@T inkrsthyHnoue T, &ifrlil @ n). Ost2aef Fo8yct $¢ aistbined irf thenform
0.33 (b 6 )
i oh s e e bp e A e o Bl L b ra S8 P o
at at), 0°%7itgn(b. 1 nino) of 25 4-vi)nethananino, | q (3 mpi) of

SIUT and 0,4 p (3 ifinio) ofdiisonrooyiethyiarnine in anhydrous DVF

(1'), 0,599 of product is obtained in the formof tw ge powder, used
wi thout purifitcdtion Hi7tamanerdethyspfametinE1 (230 imetyisilydthpivimethyl-1H-

condi t i onimida2dl-2-§1)-5-oxo0-5,8-dihydro-1,8-naphthyridin-2-yllphenyliacetic acid
15 Same procedure as that described in example 2, stage 2.2, starting from 0.42 g
(1 mmol) of the compound obtained at the end of stage 5.2, 0.84 g (2.9 mmol) of the
compound obtained at the end of stage 2.1, 67 mg (0.06 mmol) of palladium
tetrakistriphenylphosphine, 1.2 ml of a saturated solution of hydrogen carbonate in a
solvent mixture DME/EtOH (2/1) (7 ml). 0.69 g of product is obtained in the form of a
20 mixture of acid and ester. This mixture is used directly in the next stage, in the presence

of 0.12 g (3 mmol) of lithium hydroxide monohydrate suspension in a solvent mixture
THF/water/methanol (1/1/1) (7 ml). 0.67 g of product is obtained in the form of brown
powder used without purification. MH": 534 (Tr: 4.38 min, condition 1 )

25 5.4/ 2-{4-[7-amino-8-ethyl-6-(4-methyl-1-{[2-(trimethylsilyl)ethoxy]methy}-1H-
imidazol-2-yl)-5-ox0-5,8-dihydro-1 ,8-naphthyridin-2-yllphenyl}-N-(pyridin-4-
yimethyl)acetamide

Same procedure as that described in example 2, stage 2.5, starting from 0.67 g
(1.2 mmol) of the compound obtained at the end of stage 5.3, 0.55 g (56 mmol) of 1-

30 (pyridin-4-yl)methanamine, 0.8 g (2.5 mmol) of BTUT and 0.32 g (2.4 mmol) of
diisopropylethylamine in anhydrous DMF (12 ml), 0.22 g of product is obtained in the
form of yellow powder. Yield: 28%. MH": 624 (Tr: 5.6 min, condition 1).




“apil | - 48 Same procedure as that deathbed in exanple
1, stage 1.7, starting from0.58 (1.9 mnd) of the conpound obtained
at the end of stage 7.1, 1.29 (2.3 mol) of the conpound obtained at
The end of stage 1,5, 220 ng (0.3 mmol) e palladiumll

di chi or odW@ RO ptiesndsphosphi ne) and 65 My (0, 21 nmml ) H#CT/FR2010/052480
trionenyiarsine in &ation in 9 nl of anhydrous di oxane, 0.38 g of
compound is =M ned, in the formof a yellow powder. Yield: 32% M ;
611 (Tr 5.43 mn, condition 1), 7.3!A45-W ni dasxo-5.8-dittydro- _
f1,8insiontbiridiri-2-Apyridiit72,44-N-nyildin-4-iyin hyl-acetarnide
(coMpound 53) 10Sane procedure as that described in exanple 1, stage
1.8, starting fromO0,36 g (0.6 mtoh of the conpound obtained at the
end of stage 753 in SOluY) Ahiddds dmfh.dlla Al 2100 QIRONANE, s B A
(24 trinmoi) of triflu _
di chl oro thyiging2-y1-piienylt-ddmaidin 4 violettai-aedaridet bt Ho AL canpound
yel | ow powger. Yield 78% Melting point: 12000, MeE: 481 (Tr; 4,32
mn, condition 1). 1H NNIVIR (400MHz, DI MsSO-d6), 3 (ppm: 9,38 (d, 1H,
2.3 Hz)® 8.93(Pamerrocgdye)as that described in example 2, stage 2.6, starting from 0.22 g

(0.36 mmol) of the compound obtained at the end of stage 5.4 in solution in 0.5 ml of

dichloromethane, 1.6 ml (14 mmol) of trifluoroacetic acid in solution in 0.5 mi of
dichloromethane, purification by HPLC. 0.124 g of product, in the form of salt of
trifluoroacetic acid, is obtained in the form of a yellow powder. Yield = 60%. Melting
10 point: 144°C. MH": 494 (Tr: 4.54 min, condition 1).
'H NMR (400MHz, DMSO-dg), 3 (ppm): 8.83 (t, 1H, 5.9 Hz); 8.68 (d, 2H, 5.2 Hz); 8.52
(d, 1H, 8.1 Hz); 8.19 (d, 2H, 8.3 Hz); 8.09 (s broad, 1H exchangeabie); 8.0 (d, 1H, 8.2
Hz); 7.6 (d, 2H, 5.9 Hz); 7.5 (d, 2H, 8.3 Hz); 7.2 (s, 1H); 4.7 (m, 2H); 5.4-4 (s broad, 2H
exchangeable); 4.46 (d, 2H, 6 Hz); 3.66 (s, 2H); 2.3 (s, 3H); 1.4 (t, 3H, 7 Hz)
15
Example 6: 2-{4-[7-Amino-8-cyclopropylmethyl-6-(1H-imidazol-2-yl)—5-oxo-
5,8-dihydro-[1,8]naphthyridin-2-yl]-phenyl}-N-pyridin-4-ylmethyl-acetamide
(compound 51)

20 6.1/ 8-chloro-2-{(cyclopropylmethyl)aminolpyridine-3-carboxylic acid

In a sealable tube, 3 g (42 mmol) of cyclopropylmethylamine is added to 3¢9
(14 mmol) of 2,6-dichloronitinic acid in solution in tert-butanol (14 ml), the tube is sealed
and heated at 170°C for 30 minutes in a Biotage Initiator microwave. The reaction
mixture is cooled to room temperature, diluted in dichloromethane (100 ml) and washed
25 with a 10% aqueous solution of acetic acid (12 ml). The organic phase is dried over
Na,SO,, filtered, concentrated and dried under vacuum. 3.4 g of product is obtained in

the form of an orange oil. Yield is quantitative. MH": 227 (Tr: 4.54 min, condition 1)

6.2 / 6-chioro-2-[( cyclopropyimethyl)amino]pyridine-3-carbonyl fluoride

30 Same procedure as that described in example 1, stage 1.2, starting from 0.43 g

(2 mmol) of the compound obtained at the end of stage 6.1 in solution in 4 ml of



2H, 6,3 Hz); 8,68 (s broad, 1H exchangeabie), 822 (d, 1H, 8Hz); 8,57
(dd, 111, 8.2, 2.4 Hz); 8,1 (d, 1H, 8 Hz): 7.77 (d, 2H, 6 Hz); 7,60
(d, 1H, 8,2Hz): 7,41 (s, 2H); 4.71 (m 2H); 5.4-4 (s broad, 2H
exchangeable); 4.54 (d, 2H, 6 H); 3.90 (s, 2H); 1.36 (t, 3H, 7 Hz).
20 Exanpl woB2012/¢64458 Ani no, 8- et hyl - 6- dazot - 2- 14) - 5- oxeCa/pBrl030/052480
pht hyridn-2-y1- 24| uor o- phenyi | - N- (1- et hyl - pyrroi di n-2-yl not hyt) - aceta
m de pound 56) 8,1/ (4-brorno-2-11k.nronhenvi)dootic add 250.09 g of
I'ithium hydoxi de nonohydratte is addedsto 0.37 g (1.4 ETEIT10) of
ethyl ester of (4-brorno-2-fitiorophenyliacetic acid in soiution in
8 m of a solvent m xture THElI nmet hanol kvater (111/1), and the
reaction drchdd:mmethaae,suazrged3f80nm8ll)l it cya0Qre tRGPES, abmtd ©.4 @’h@ 8 ﬁ*ﬁn‘dl) F

mxture i i vvlth IN H I, t hen extracted w

di chi or one ﬁ'f:‘ ﬁgla% r}‘920 % PrOFHE! o?bg%{ﬂ?"g Héesggr LB h: '%Hsge Wiffagut
Na2804, fpurifieated iBhearikstagmncent r at ed under reduced pressure. 0.3 g
of product is obtained in the formof is used without purifition in
the next stage. Yield 91% - 49 - 8.2/

(4- br ono- 2- f Idr ophenyl ) acet yl chl @-amdi@o-7-chloro-16cd3orr@oyinethpl-B-(of2-
oxal yl ch i ound

obt af ned reRfslyReERffehe) Iy hidlzbio i § BTy T AR GATR
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0322 o of Rembcuns® RePBRuAd BBeRRa e A8 L A o BB RS & e
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8. 312- V. I ceta
m de 10 0 2000 [T RISt grishng b (s o) o e RN, ¢ 855
added to BO9ug if ebtaingd Aipkhe trmeaien br@wnonnweonﬂeld rfe@0%t Mehieg oiht:070°C.
stage 8, 2yhn 01wk @8 hif, &rdltioR%).di chi oronet hane cool ed by an ice
bat h and under inert atm)sphere and it is stirred for a further 4h.
The reaction mxture is diluted with 20 m of dichl oronethane and
washed with 2G4 of water, then th
Na2504, f] Iter ed and 15 concentrate
resi due i pYdgethyl-d A saziEslalir
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20 tetrakistriphenylphosphine, 2.8 ml of a saturated solution of hydrogen carbonate in a
solvent mixture DME/EtOH (2/1) (8 ml). 0.8 g of product is obtained in the form of a

mixture of acid and ester. This mixture is used directly in the next stage, in the presence

of 0.15g (3.6 mmol) of lithium hydroxide monohydrate in suspension in a solvent
mixture THF/water/methanol (1/1/1) (9 ml). 0.91 g of product is obtained in the form of

25 brown powder, used without purification in the next stage. MH™: 546 (Tr: 4.39 min,
condition 1).

6.5/ 2-{4-[7-amino-8-(cyclopropyimethyl)-5-oxo-6-( 1-{[2-
(trimethylsilyl)ethoxylmethyl}-1H-imidazol-2-yl)-5,8-dihydro-1,8-naphthyridin-2-yllphenyl}-
30 N-(pyridin-4-yimethyl)acetamide

Same procedure as that described in example 2, stage 2.5, starting from 0.9 g
(1.7 mmol) of the compound obtained at the end of stage 6.4, 0.73 g (6.7 mmol) of 1-



Same procedure as that described in exanple |, stage 1.7, atertino
fromO0,074 g (022 moi) of the conpound obtained at the end of stage
8,3, 0,10 g (0.3 mmoo of the cenpot,etif obtained at the end of stage
1.5, 24 Q0 .03 nmen of paiiz it - ii
di chl or og?’(‘g’FPéHem-"ﬁphosphi ne) and 8 MO (0.02 nmon of PCTIFR2010/052480
triehenyiaourie Er. solution 1 rill of anhydrous dioxane. 0.063q of
conpound is obtained, in the form of a7yellom1pomder. Vieid: 45%
MH+: 643 (Tr; 5,31 nmin, condition 1).-4%-50 - _ Same procedure
as that described in exanple 2, stage 2.8,h sta;tl?g Iron1g.255 g
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tri | uomacdpeopRiteIdnng Bl athy@gus DME: (7 ), 0f3 SbGHbAIPRRIRANS in B DA
o1 L1 g p8l FoS RO gk 28 geiGng At 31476 M. CABGNGI4 oin. eynton 1),
11- 11\ IMR (400MHz, DMVSO-4), 8 (ppm: 9.15 (s, 1H); 8.62 (d, 1H 8.1
Hg) / 235?04( t7b %}E{ 5 S h %0 (I -- Chafitre - 5PA0-3 O

(2H5; 2. ’13Ii.ﬂlnamﬁhvridmrﬁ)ﬂl-bmnvﬂ}i‘rﬂ-b\fci};ﬁ@ﬁv('ﬁ’éthvlc—s%étgrﬁir%gseg_lmoz_ 11*#)5;3; (%or%%odﬁg
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27: 28: 29: 30’Sa®é,prﬁ2du®&s {Bidt dedbribedioin e3dmpRR, stihe A6, stéling fHém @38 g
descri bed (0 a8 TlCeraRe BiBa Nl hISBEE BF insupiosoh Meo 5 i seidon i & mi of
descr i Heddichlomuestire, 113 and(18ommoly ndstrifidorbacaindadid M/eé@utﬁ)mnim%ée &R dof
Fol | ot ng ABreiethatsors § B BiIERE cbliind P8 3RE g et ppvessorisies
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act d. 15 Mpgaltly; 20 0% B3R N sl D! 8 37088 BV, BN OHPYm! BIPEL 858 Yioad, 21

exchangeable); 4.50 (d, 2H, 5.8 Hz); 3.67 (s, 2H); 1.4 (m, 1H); 0.6 (m, 2H); 0.5 (m, 2H).

Example 7: 2-{5-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-
[1 ,8]naphthyridin-2-yl]-pyridin-2-yl}-N-pyridin-4—ylmethyl-acetamide (compound
20 53)
7.1/ 2-(5-bromopyridin-2-y!)-N-(pyridin-4-yimethyl)acetamide

Same procedure as that described in example 2, stage 2.5, starting from 0.33 g

(1.5 mmol) of (5-bromo-pyridin-2-yl)-acetic acid (a synthesis of which is described in

Tetrahedron, 1997, 53(24) 8257-8268 Gurnos J. et al.), 0.67 g (6.1 mmol) of 1-(pyridin-

25 4-yl)methanamine, 1 g (3 mmol) of BTUT and 0.4 g (3 mmol) of diisopropylethylamine in

anhydrous DMF (15 mi), 0.59 g of product is obtained in the form of beige powder, used
without purification in the next stage. MH™: 307 (Tr: 2.92 min, condition 1).

7.2/ 2-{5-[7-amino-8-ethyl-5-0x0-6-(1-{ [2-(trimethylsilyl)ethoxy]methyI}-1H-
30 imidazol-2-yl)-5,8-dihydro-1,8-naphthyridin-2-yl|pyridin-2-yI}-N-(pyridin-4-
yimethyl)acetamide
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Same procedure as that described in example 1, stage 1.7, starting from 0.58 g
(1.9 mmol) of the compound obtained at the end of stage 7.1, 1.2 g (2.3 mmol) of the
compound obtained at the end of stage 1.5, 220 mg (0.3 mmol) of palladium |
dichlorodi(triphenylphosphine) and 65 mg (0.21 mmol) of triphenylarsine in solution in
9 ml of anhydrous dioxane. 0.38 g of compound is obtained, in the form of a yellow
powder. Yield: 32%. MH": 611 (Tr: 5.43 min, condition 1).

7.3/ 2-{5-[7-Amino-8-ethyl-6-(1H-imidazol-2-yI)-5-ox0-~5.8-dihydro-
[1,8Inaphthyridin-2-yl]-pyridin-2-yl}-N-pyridin-4-yimethyl-acetamide (compound 53)

Same procedure as that described in example 1, stage 1.8, starting from 0.36 g
(0.6 mmol) of the compound obtained at the end of stage 7.2 in solution in 1.8 ml of
dichloromethane, 1.8 ml (24 mmol) of trifluoroacetic acid in solution in 1 ml of
dichloromethane. 0.314 g of product is obtained in the form of a yellow powder. Yield =
78%. Melting point: 120°C. MH": 481 (Tr: 4.32 min, condition 1).
'H NMR (400MHz, DMSO-de), & (ppm): 9.38 (d, 1H, 2.3 Hz); 8.93 (t, 1H, 6 Hz); 8.77 (d,
2H, 6.3 Hz); 8.68 (s broad, 1H exchangeable); 8.62 (d, 1H, 8Hz); 8.57 (dd, 1H, 8.2, 2.4
Hz); 8.1 (d, 1H, 8 Hz); 7.77 (d, 2H, 6 Hz); 7.60 (d, 1H, 8.2Hz); 7.41 (s, 2H); 4.71 (m,
2H); 5.4-4 (s broad, 2H exchangeable); 4.54 (d, 2H, 6 Hz); 3.90 (s, 2H); 1.38 (t, 3H, 7
Hz).

Example 8: 2-{4—[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)—5-oxo-5,8-dihydro-
[1,8]naphthyridin-2-yl]-2-ﬂuoro-phenyl}-N-(1-ethyl-pyrrolidin-2-ylmethyl)—acetamide
(compound 56)

8.1/ (4-bromo-2-fluorophenyl)acetic acid

0.09 g of lithium hydoxide monohydrate is added to 0.37 g (1.4 mmol) of ethyl
ester of (4-bromo-2-fluorophenyl)acetic acid in solution in 8 ml of a solvent mixture
THF/methanol/water (1/1/1), and the reaction mixture is stirred for 3h at room
temperature. The reaction mixture is acidified with 1N HCI solution, then extracted with
dichloromethane (20 ml). The organic phases are combined, dried over Na,S0,, filtered
and concentrated under reduced pressure. 0.3 g of product is obtained in the form of
gum and is used without purification in the next stage. Yield 91%.
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8.2/ (4-bromo-2-fluorophenyl)acetyl chloride
0.3g (2.4 mmol) of oxalyl chloride is added to 0.28¢g (1.2 mmol) of the
compound obtained at the end of stage 8.1 in solution in 7 mi of 1,2-dichloroethane. The

reaction mixture is stirred at room temperature for 1.5 h and then concentrated under

reduced pressure. 0.322 g of compound is obtained in the form of an oil and is used
without purification in the next stage.

8.3/ 2-(4-bromo-2-fluorophenyl)-N-[(1-ethylpyrrolidin-2-yl)methyilacetamide
0.15g (1.2 mmol) of 1-(1-ethylpyrrolidin-2-yl)methanamine is added to 0.3 g
(1.2 mmol) of the compound obtained at the end of stage 8.2 in solution in 8 ml of

dichloromethane cooled by an ice bath and under inert atmosphere, and it is stirred for a
further 4h. The reaction mixture is diluted with 20 mi of dichloromethane and washed
with 20 ml of water, then the organic phase is dried over Na,SO,, filtered and
concentrated under reduced pressure. The residue is then purified by silica gel flash
chromatography (eluent: A/B = dichloromethane/methanol (1% NH40OH) gradient from 0
to 10% of B). 0.2 g of product is obtained in the form of a beige powder. Yield: 50%.
MH" 343 (Tr: 4.94 min, condition 1).

8.4/ 2-{4-[7-amino-8-ethyl-5-0x0-6-(1-{[2-(trimethyisilyl)ethoxy]lmethyI}-1H-
imidazol-2-y1)-5,8-dihydro-1,8-naphthyridin-2-yl]-2-fluorophenyl}-N-[(1-ethylpyrrolidin-2-
yhmethyllacetamide

Same procedure as that described in example 1, stage 1.7, starting from 0.074 g
(0.22 mmol) of the compound obtained at the end of stage 8.3, 0.15 g (0.3 mmol) of the
compound obtained at the end of stage 1.5, 24 mg (0.03 mmol) of palladium I
dichlorodi(triphenylphosphine) and 8 mg (0.02 mmol) of triphenylarsine in solution in
1 ml of anhydrous dioxane. 0.063 g of compound is obtained, in the form of a yellow
powder. Yield: 45%. MH": 648 (Tr: 5.31 min, condition 1).

8.5/ 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-y|)-5-0x0-5.8-dihydro-
[1,8]Inaphthyridin-2-yl]-2-fluoro-phenyl}-N-(1-ethyl-pyrrolidin-2-yimethyl)-acetamide

{(compound 56)
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Same procedure as that described in example 2, stage 2.6, starting from 0.055 g
(0.08 mmol) of the compound obtained at the end of stage 8.4 in solution in 0.25 ml of
dichloromethane, 0.25 ml (3.4 mmol) of trifluoroacetic acid in solution in 0.1 ml of
dichloromethane. 0.017 g of product is obtained in the form of a yellow powder. Yield =
39%. Melting point: 100°C. MH": 518.3 (Tr: 4.71 min, condition 1).
"H NMR (400MHz, DMSO-de), & (ppm): 9.15 (s, 1H); 8.62 (d, 1H, 8.1 Hz); 8.50 (t, 1H,
5.7 Hz); 8.07-8.0 (m, 3H); 7.54 (t, 1H, 8Hz); 7.24 (s, 2H); 4.70 (m, 2H); 3.92-3.32 (m, 6H
+ 3H exchangeable); 3.08 (m, 2H); 2.13 (m, 1H); 1.97 (m, 1H); 1.86 (m, 1H); 1.74 (m,
1H); 1.38 (1, 3H, 7 Hz); 1.22 (t, 3H, 7.2Hz).

Compounds 1, 4, 5, 6, 7, 8, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23,
24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41, 42, 43, 44, 45, 46,
48 and 55 were synthesized following the synthesis route described in example 2;
compound 9 following the synthesis route described in example 1, and compounds 52

and 54 were synthesized following the synthesis route described in example 6.

The following table presents chemical structures and physical properties of some
examples of the compounds according to the invention.
in this table:
- in the "salt" column:
* "-"represents a compound in the form of free base, whereas
* "HCI" or "TFA" signify, respectively, a compound in the form of
hydrochloride or of salt of triflucroacetic acid.

- Me, Et, represent methyl and ethyl groups respectively.
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Phar macol ogi cal tests were conducted on the conpounds according to
the invention to determne their inhibitory effect on protein with

tyrosi ne kinase activity. As an exanple, their inhibitory effects
on the tyrosine kinase activity of PDG--R 5 and/or Fit-3 were
measured in vitro in cellular nodels. The inhibitory activity

wWth respect to PDG- or Fit-3 receptors is given by the concentration
that inhibits 50% of the proliferation activity of cells Baf3
tel / PDG-F or MW4-11, respectively, 10
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receptor The inhibitory effect of the conpounds according to
the invention on the tyrosine kinase activity of the Flt4 receptor

was evaluated on the nv4-1 1 cell line, a line established froma

| eukaeni a ofWOh201AM614§®e and bearing a constitutively aPCTARRZDA0/052480
nmut ant F1t 31 TD. The inhibitory activity is correlated with inhibition
of cell growh, according to the protocols described by SPi EKERVANN,

K. et al., Blood, 2003, (4) 1494. 1504 andsO FARRELL, A M at al.,

Bi ood, 2003, 101, (9) 35974605. The W4.11 cells are washed
with PBS bufter and seeded in 96-weii plates, at a density of 1,10s

cel I sirni (1RGrinatolpgicalwests weré BomRickdd od GADcEOpE AIdBI A280rkPY Bfth&E GSrention
in 25 the prtetssﬁgce. or, absgrp}ce of t{]e t est cgr’q?ourds _Alter incubation
for 72 h, vi'8EFEES BeILRRIA fRfer %pr@iel B iresienkingse aeivityl ar ATP
using the Cehd BnteEn@le tik ifbiesTegdcsabn (ﬂ?@lﬂroiineTml‘?asG_ehdztﬁit?rcﬁ PDGF-R
treated a%cord n% t@ t he instruyct |,on,slfg} ven b{ t he supplier of the

kit and tfe IHRMAST RS PURAEMIERIN FSIHE BOHel%i noskan (Ascent,
Labsystem) with the foll owi ng paraneters: neasurenent: single;
integration tinme:_100 The inhbitory

O_rns,l?%BO_tirre:Ss. [ to
activity with res _c‘Ph'PlS‘_’Wr?é" o widh F%"@@ﬁtttBrPE)@Fg%r\Féh?’ BSCePipgs is given by the
concentrat i afntBtationhax ihBibRO%O A oft he. proNielalib e ativighordelt RRAMIPHGE or
cells. it tk%s/ﬂ%qpears that the conmpounds according 'to the invention

have an i nhi ry™e5ee5tYeWy on the tyrosine kinase activity of the
F1t4 receptor with i C5c,vues below 1.0 }N. 68 For exanple, conpounds
No. 8, 20, 26, 27, 32, 42, 43, 50 showed an 1050 of 52, 26, 95, 30,
69, 84, 19, 115 rMeagureentef inhibijion; ¢f thedvresine kinasgaetivity mf thiaeceptor

tyrosi ne ki ngs@gbbid {'—’.)Qéﬁ"%ﬁ#éfeﬁ"%m' The conpounds

according t ' rTiT bitors of protein

ki nases, notably Tfis tesé coysigis ioh eviluatingetheedptsonfsthBRERM miupts oanide hgbaine

and, for so f it-3 tyrosine kinase receptor.
o8 BOPREF feidicbig?

Thus, according to o t he present invention, the
conpounds!S10 of fleninhibitply) etiest pbfathev eoryppourtdsr estordigg aot fhei inyerion on the

i nhibition S | at.i. foth i-nase damai n of the PDG--R beta
receptor i nqggggng'F? %éi'{"gpelofst,hgi lﬁ%@ﬁe}g rgge;ﬁﬂre Wanickr'HeEy 3'?:ttﬁ9i fryrine
of the produsenatesisiic def lind 8aplasarsfafted With brptsdned cadingddrsthe fusion protein
The conpounds, ac¢or di to the invention are therefare inhibitors of
protein 15 gferl]ases, ﬂn@%ﬁbﬁglsoﬁs?ﬂem? b ﬁoéin {2 EORIE FBYRIYH I onocytic
al pha and bdeakamndgs {@vIMEpnte cofnptifesmheaNgernofaltget & theStransgcasidhefactor Tel
ki nase regept.or . The ¢ un accor dj j nvention .
can theré oréé‘%bgeug%'&sr?edpbrﬁpgpaé'\%?ﬁgfaﬁg@aéi9‘?5{ ot):t}gedtupﬁcl}éﬁ% hetﬁarteF?BW-aTh's
medi ci nal prfosiac psotéihdé pseseni inMdilktigsdsfonh (preeb®ddof2éh kligvas®Sation domain in
the N-terminal part of Tel) and accordingly leads to the constitutive activity of the
kinase domain of PDGF-R beta. This line BaF3 Tel/PDGF has been described several
times in the literature and notably in detail in the article of M CARROLL et al., PNAS,
25 1996, 93, 14845-14850, M CARROLL et al., Blood 2002, 99, 14845-14850.
The BaF3 Tel/PDGF cells are washed with phosphate buffer and seeded in 96-
well plates, at a density of 5.10* cells/ml (100 ml per well), in RPMI 1640 containing
10% of FCS, in the presence or absence of the test compounds. After incubation for

72 h, the viable cells are quantified by measurement of cellular ATP using the

30 CellTiter-Glo® kit (Promega, Cat G7571). The cells are treated according to the
instructions given by the supplier of the kit and the luminescence is measured with a
Luminoskan (Ascent, Labsystem) with the following parameters: measurement: single;
integration time: 1000 ms, lag time: 5 s.



The nedicinal products are inhibitors of protein kinase, notably

medi ci nal products that are inhibitors of the PDGF-R tyrosine kinase
receptor andwg?o%' onal | % of the Fit-3 tyrosine kinase receptor.
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accor di ng to the jnvention and at | east one chenotherapy agent.
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The MV4-11 cells are washed with PBS buffer and seeded in 96-well plates, at
a density of 1.10° cells/ml (100 pl per well), in RPMI 1640 containing 10% of FCS, in

25 the presence or absence of the test compounds. After incubation for 72 h, viable cells

are quantified by measurement of cellular ATP using the CellTiter-Glo® kit (Promega,

Cat G7571). The cells are treated according to the instructions given by the supplier of

the kit and the luminescence is measured using a Luminoskan (Ascent, Labsystem)

with the following parameters: measurement: single; integration time: 1000 ms, lag
30 time: 5s.

The inhibitory activity with respect to the Flt-3 receptor is given by the
concentration that inhibits 50% of the proliferation of the MV4-11 cells. It thus appears
that the compounds according to the invention have an inhibitory activity on the
tyrosine kinase activity of the Flt-3 receptor with ICs, values below 1.0 LM,



30The af orenenti oned chenot herapeutic agents and/ or radiation can be
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The medicinal products are inhibitors of protein kinase, notably medicinal

products that are inhibitors of the PDGF-R tyrosine kinase receptor and optionally of
the FIt-3 tyrosine kinase receptor.

25 Thus, according to another of its aspects, the invention relates to medicinal
products that comprise a compound of formula (1), or a salt of addition of the latter to a
pharmaceutically acceptable acid, or a solvate of the compound of formula (1).

These medicinal products find application in therapeutics, notably in the

30 treatment of diseases associated with the activity of protein kinases and notably

proliferative diseases such as cancers with liquid tumours, chronic or acute

leukaemias, lymphocytic lymphomas, Hodgkin's disease, myeloproliferative
syndromes and myelodysplastic syndromes.
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resent inv i elates to a nethod of treatnent of the
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invention or one of its pharmaceutically acceptable salts or _
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i ndependent |<§ﬁnfsr8a@s{seaated %‘Yl”bg'lreg%l;ﬁualt 9PROH COBAASINY Csmmftthe ddeant! htedus,
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hal ogen at om a neteroatom such as a nitrogen sul
or an oxyger@ Rﬁﬁ tyhles, cancers of the gastromtestlnal stromal tumour type (abbreviation:

GIST) comprising cancers of the anal region, rectum, small intestine, colon, stomach,
oesophagus, cancers of endocrine glands, thyroid, parathyroid or adrenal glands, soft
tissue sarcomas, Ewing sarcomas, osteosarcomas, dermatofibrosarcomas and other

10 fibrosarcomas, cancers of the bladder or kidney, neoplasms of the central nervous
system, tumours of the vertebral column and desmoids, gliomas of the brainstem and
glioblastomas, pituitary adenomas and metastases thereof.

Another aspect of the invention comprises a combination between at least one
15 compound according to the invention and at least one chemotherapy agent.

In fact, the compounds of the present invention can be used alone or mixed
with at least one chemotherapy agent, which can be selected from cytotoxic agents
and/or antiangiogens. For example, the antiangiogenic agents can be a compound

20 that inhibits the kinase activity of VEGF-R or a compound that is an antagonist of a
growth factor.

It is also possible to combine the compounds according to the invention with a
radiation treatment.
25
The combinations of the compounds of the invention with the aforementioned

chemotherapeutic agents and/or radiation are another subject of the present
invention.

30 The aforementioned chemotherapeutic agents and/or radiation can be
administered simultaneously, separately or sequentially. The treatment will be adapted

by the practitioner according to the patient to be treated.

These medicinal products also find application in therapeutics, in the treatment of non-



20 no atom it being understood that the ring in which V, W Y and 7
are conprised is aring conprising 5 or 6 ring nenbers, it being
understood that the dotted lines in said ring indicate that the .
resul tant riWQ 201406148®matic ring and it bei ng under st opdTAHRRD168852480
conprises 0, | or 2 heteroatorris; R3 and R4 represent,

i ndependent|y of one another, groups that nay identical or different,
R3 and R4 being selected from hydr ogen7?t om and E3 a ![|hnteﬁr

C-C, i)al kyl and R4 form together w e

f:ar bon %o \/\/f%\"?:'%n?ﬂ 0'5?@“}5909'%6563 Sﬁﬁﬂasﬁﬁws&ﬁﬂ‘?fosﬁ‘e&ﬁﬁ thfombogis, heart
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(G ral)alkyl e%[.' %@y% rep r?sents a group - 12)"--- in

100, 1, 2 or" P?%’E{ﬁ?ﬁﬁ“%el%&% PY%‘?ﬁetpH@t'Sf oﬁﬁemanglome@upguto-

c an aryl CQmﬂTUn%ld'@aﬁe§§uéhO@s BENEBIs, sclerodermatltlsQnﬁhlﬂ%@@ﬁ&@ééﬁn (transplant
conprising between_ 5 and ring nenbers and conprising at
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saturated hebeiREyCdR-eRiR mabisr &gefefiod. ring menbers and
conprising at | east one heteroatom seI ected fromnitrogen and oxygen,

said heterocycle being optionally a | ectern;
According to another of its aspects, the present invention relates to

pharmaceutical compositions comprising, as active principle, a compound according
10 to the invention. These pharmaceutical compositions contain an effective dose of at
least one compound according to the invention, or a pharmaceutically acceptable salt
of the latter, or a solvate of said compound, as well as at least one pharmaceutically
acceptable excipient.
Said excipients are selected depending on the pharmaceutical form and
15 desired method of administration, from the usual excipients that are known by a
person skilled in the art.

In the pharmaceutical compositions of the present invention for oral,

sublingual, subcutaneous, intramuscular, intravenous, topical, intratracheal, intranasal,

20 transdermal or rectal administration, the active principle of formula (I) above, or

optionally a salt or solvate thereof, can be administered in the unit dosage form, mixed

with conventional pharmaceutical excipients, to animals and to human beings for
prophylaxis or treatment of the aforementioned disorders or diseases.

25 The appropriate unit dosage forms comprise the forms for administration by
the oral route, such as tablets, soft or hard capsules, powders, granules and oral
solutions or suspensions, forms for sublingual, buccal, intratracheal, intraocular,
intranasal administration, administration by inhalation, forms for topical, transdermal,
subcutaneous, intramuscular or intravenous administration, forms for rectal

30 administration and implants. For topical application, the compounds according to the
invention can be used in creams, gels, ointments or lotions.

As an example, a unit dosage form of a compound according to the invention
in tablet form can comprise the following components:



said aryl, heteroaryl or heterocyclic group being optionally 20
substituted wth at | east one substituent selected from (i) |inear or
branched (Cl -C4al kyi groups, (ii) (03-05)cycloal kyl groups, (iii)

hal ogen at oM¥Q 20114)064458 s and (v) benzyl; - it beiPQT/FRI01 61052480
that when L is a heteroaryl or a heterocycle, said heteroaryl or

het erocycl e conprising at |east one nitrogen atom the latter 25can
optionally be substituted with said subsyituent; or R5 and R6 form
together with the. nitrogen atomtq which they are bound, a

het erocyclic gr of‘ﬁﬂm%'f‘ﬁ@ﬁﬁqrfjvg%ﬁ‘ﬁ'f‘\’?ﬂ“@[i with at | eﬁ%‘? Mg,
heteroaryl, or 30farn@l - C3) al kyl group, which can itsglf7dgg
substituted with het erocycl e conprising 5 or 6 atons_and conpri sing
at | east one het r8§ﬁa6%e@#é°‘8§!é‘a‘from nitrogen and ox§8&# it being
under st ood that Whre stardhs a heterocycl e conprising afspeapt one

nitrogen atom t latter ca tionally be substituted; 74 said
conpound gf for ngygr%y?r,opyltrg&gﬁgﬂh?qﬁe” ers and di ast e#-€0/%bner s,
i ncl udi ng i xt ur edagrieeigodtearai Nng in the formof a bagsgney a salt of

acid addition and/or in the formof solvate, 2. Compound
according to the preceding clam characterized in that R6 represents

a group -(012) - - -AcchmiinghtcC Baothé=o0its hepct®r thd, pradht ikvenBo® P Hlates to a
sel ected from ﬁgg {)ol | owi n I‘O%lpS: 100 a heteroaryl conprising 5 _
ring menber S"ADC EoREFMENH fgﬁ)a FeRep G msHPlcseeisinarie sedriAtraton,
of one anot hem, pdtieANoniah P@6ie QERATH AHbRINHRIREEIMRY to(the Jnv@ntion or one of
het er oat ons . sel ect ed, independently of one another, fromnitrogen and

sul phur, its phagpicaugssllyaceniphie sk VaRS- menber s and conprising 1
or 2 heteroaton(s), a heterocycle conprising 5 ring nenbers and
conprising a hateroatom sel ected fromnitrogen and oxygen, said

het erocycl e being optionally a |lactam and a

het er ocycl e conprising 6 ring nmenbers and conprising 2 20het er oat ons
selected fromnitrogen and oxygen, said heteroaryi group or
het er ocycl e being optionally substituted with at |east one
substituent selected from (i) linear or branched (Cl-C4)al kyl groups,
D (G CrCQeycl oal kyl groups, (iii) halogen atonms, (iv) aryls and (v)
benzyl ,



it being understood that when L is a heteroaryl or a heterocycle,
said 25 heteroaryl or heterocycie conprising at |east one nitrogen
atom the latter can optionally be substituted with said substituent.
3. Conpound ¥¢@&0d1/6061458 any one of the precedi ng cl ai ns,PCT/IFR2010/052480
characterized in that L is: 30 a heteroaryi conprising 6 ring nenbers
seected from pyridine, pyrazine, pyridazine, pyrimdine; an aryl
such as phenyl, or a heteroaryl conprisizggy 5 ring nenbers sel ected
fromthiazoie, imdazole, pyrazole, isoxa ?_I nd 1, 3, 44hi adi azol e,

or 76 a saturated heterocycie conprisi né—é&gng menbers sel ected
from pyrrolidine, tetrahydrofuran and 2-oxo-pyrrolidine or a

sat ur at ed heteroc cle conprising ring nmenbers selected from

nor phol i ne, EP%COFWSE%W'@H Wé‘ormula (§aid aryl, heteroaryi or

het er ocyclic gr oup bei ng optionally substitut edovm east one

substituent seiected from (i) linear or brancheg ( @)_ kyl groups,
bei ng

cycle, said

(ii) (G Co)cycloalkyl groups and (iii) ar

under stood that when L is a heter oar) \a h ter\
rg nitrogen atom
|dibsti t uent. 4.

het eroaryl or 10 heterocycle conpri ! 'él
the latter can optionally be Qubstiftute wi'%h sai d
Yecedi ng 82 ai s, characterized
optionally substituted with

Conmpound according to any; one
- C4aﬁky \aroup, rnorpholine,

inthat L is selected from™
at least one |linear or br Y
optionally substituted with at | 'dast (i) a (CS 05) cycl oal kyl group or
(i) a lingag, \Qﬁnchr anched (Cl-C4al kyl group, a
pyrrolidine, optionally substituted with at least (i) a linear or
branched (Cc- 20CAR1Kgpregemsap,hydrogeniajoraobaf€zgk)alkyl grbimzoi e,
optionally substituted with at least (i) a linear or branched
(A CAalicyl group, or (ii) a chlorine atom

R2 represents a group -(CH,),—B where:

s n'=0,1, 2, 30r4; and
10 * B represents (i) a (Cs~Cs)cycloalkyl group or a (C4-C4)alkyl group, said
group being optionally substituted with one or more fluorine atoms, or

(ii) a (C4-Cy)alkoxy group;

Y, Z, V and W represent, independently of one another:
16 e a-CH- group,
* a carbon atom optionally substituted with a group R7, said group R7
representing a (C4-Cy)alkyl group or a halogen atom,
* a heteroatom such as a nitrogen atom, a suiphur atom or an oxygen
atom, or
20 e no atom,
it being understood that the ring in which V, W, Y and Z are comprised is a ring
comprising 5 or 6 ring members, it being understood that the dotted lines in said ring
indicate that the resultant ring is an aromatic ring and it being understood that said
ring comprises 0, 1 or 2 heteroatoms;
25
R3 and R4 represent, independently of one another, groups that may be
identical or different, R3 and R4 being selected from:

e a hydrogen atom; and



an imciazole, optionally substituted wth at |east one |inear or
branched (Cl- C4)al kyl group, a 2-oxo-pyrrolidine, a
1,3,4-thiadiazole, optionally substituted with at least (i) a linear

or branched WOAml1iams4sgr oup, or (ii) a (C3-05)cycloal kybcoirpdoais2480
i soxazoi e, optionally substituted with at | east one |inear or

branched (Cr C4al kyl group, a pyrazole,, optionally substituted with
at least one linear or branched (Cr C4al gyl group, a pyrazine, an
i sot hi azole, optionally substl tuted with at | east one linear or
branched (C104) al kyl°gr 8lipear (6Caalkmegioun; 5, a tetrehydrofuran, it

bei ng under st ood d;hed aH\@m fbrrh Stog?thgrt \%fti?%é’l:?r%n % uﬁ[cﬁrtﬂé)%g e B?h?aq -N(S

heteroaryl or heterocycle conpri I'east one ni

latter can dpt®¥siealvldpepisubstituted. 5. Conpound accor d| ng to any
one of the preceding clains, characterized in that R5 represents a
hydrogen atom or a net hyl . 10 6. Conpound according to any one of the
pr ecedi ng Scl ai s, mdhan iteger eqead to h, 2,18adr:4; mis equal to 1 or 3,

and/or 6 R3 and R4 represent, independently of one another, groups
that may be identical or different R3 and R4 being sel ect ed from ca

hydrogen atom arRb fdbaeseatsrwﬂuydrﬂgen@dsmmmac{mmm &@upo any one of

the preceding clains, characterized in that Y, Z, V and Wrepresent,
i ndependently of one anot her:
R6 represents a group -(CH,),~L in which:

10 e n=0,1,20r3, and
* L is a group selected from the following groups:
o an aryl comprising 6 carbon atoms;
o a heteroaryl comprising between 5 and 6 ring members and
comprising at least one heteroatom selected from nitrogen, oxygen
15 and sulphur;
o a saturated heterocycle comprising 5, 6 or 7 ring members and
comprising at least one heteroatom selected from nitrogen and
oxygen, said heterocycle being optionally a lactam;
said aryl, heteroaryl or heterocyclic group being optionally
20 substituted with at least one substituent selected from (i) finear or
branched (Cy-Cy)alkyl groups, (i) (Cs-Cs)cycloalkyl groups, (iii)
halogen atoms, (iv) aryls and (v) benzyl;
it being understood that when L is a heteroaryl or a heterocycie, said
heteroaryl or heterocycle comprising at least one nitrogen atom, the latter
25 can optionally be substituted with said substituent;

or RS and R6 form, together with the nitrogen atom to which they are bound, a
heterocyclic group, optionally substituted with at least
e a heteroaryl, or
30 * a (C4-Cj)alkyl group, which can itself be substituted with a heterocycle
comprising 5 or 6 atoms and comprising at least one heteroatom
selected from nitrogen and oxygen, it being understood that when it is a
heterocycle comprising at least one nitrogen atom, the latter can
optionally be substituted;



a group -CH; 20a carbon atom substituted with a group R7, said group
R7 representing a (Cl-C4)al kyl group or a fluorine atom or a

het eroat om such as a nitrogen atom a sul phur atom or an oxygen atom
advant ageousWO 201/0681$8n atom 25 8. Conpound accor di ngPCT/FRYV1VIE52480
of the preceding dains, characterized in that R represents a

hydrogen atomor a nmethyl. 9, Conpound according to arty oneis:

precedi ng cans, charact eri zed in that R2 mepresents a group -(C

12),,---B wher 30n0 an o] Bre resents (i)zAyi

groupO-, . .; pS?ﬁ <5on&p<{t{nd (fﬂrf&ll?(o(igy Ei’r@[]ﬁ“t'o ofp.a #&&&%{60'5%9%. ingluding
to any one ofmp@li@sMBerboRBbEing ih hd forehel #6h8S br 8taltbfthrt adBicNEnd®Br in the
form togeth W|th t{]%e nitrogen atomto which they are bound, a

het er ocycl i c dh|§°|(‘! onally substituted with at | east heteroaryl,
advant ageously a pyridine; or a (Cl-C3)al kyl group, which can itself
be substi tsﬁt eda heterocycle conorising 5 or 6 atons and conprising at
| east one theteroatom seiected fromnitrogen and oxygen,

advant ageously it2i Somhgelad ket to the PrécetRs biatrit @ﬁar%t%hzc—?d n that R6
het er ocycl e conprisinc 5 atons including a nitrogen atom i

Conpound accBPiRIeFItDIBNRY -Grig)ot- it Wekhpr ecedi ng cl ai s, char acterized
inthat " it is in thenf_qu:pgf e or asalt of addition to an
acid such as hydrochl oric'acid or trifluomacotic acid. 15 12. Corno
any one of the r 'sd¢nd islagiros sabaedtberthe édiowiny drbags: it i s

10 o a heteroaryl comprising 5 ring members and comprising (i) 2
heteroatoms selected, independently of one another, from nitrogen,
oxygen and sulphur, or (ii) 3 heteroatoms selected, independently of one
another, from nitrogen and sulphur,

o a heteroaryl comprising 6 ring members and comprising 1 or 2

15 heteroatom(s),

o a heterocycle comprising 5 ring members and comprising a
heteroatom selected from nitrogen and oxygen, said heterocycle being
optionally a lactam, and

o a heterocycle comprising 6 ring members and comprising 2

20 heteroatoms selected from nitrogen and oxygen,

said heteroaryl group or heterocycle being optionally substituted with at least
one substituent selected from (i) linear or branched (Ci-Cy)alkyl groups, (ii) (Cs-
Cs)cycloalkyl groups, (iii) halogen atoms, (iv) aryls and (v) benzyl,

it being understood that when L is a heteroaryl or a heterocycle, said

25 heteroaryl or heterocycle comprising at least one nitrogen atom, the latter can

optionally be substituted with said substituent.

3. Compound according to any one of the preceding claims, characterized in that
Lis:
30 e a heteroaryl comprising 6 ring members selected from pyridine, pyrazine,
pyridazine, pyrimidine;
e an aryl such as phenyl, or
e a heteroaryl comprising 5 ring members selected from thiazole, imidazole,
pyrazole, isoxazole and 1,3,4-thiadiazole, or



2-1,4-1,74srnino-S-et yl-6-(1H 1ol -2-yl)-5-0xG 5, 5-ii
2-yll - phenyl | -N-pyridin-2-yl-acetam de (conpound 1);
2-1,6-[7.-An no-8-ethy4-6-(1fri-im dazol - 2-y1) - 5- oxo- 5, 8-di hydro-0

, 5i napht hyr WP#O“MMWI i -pyridin-3-y1}-N pyridin-2-yl - BEEFR2010£052480
(conpound 2); 2-1,4-[7- Am no-8-ethyi-6-(1Him
i dazol -2-y1)-5-0x0-5,8-dih yd ro-M, Bl naph thyt id
2-4. phenyl | - N- (4-cyck: propyl - mor phol i n-37§et hyl ) - acet am de (conpound
3); i - -
24, 4- 17- Ar ni no- 8- etsfa]\tulrgtgg(h PIrOGYCie FORYISing - (jag memiegs selecteqfrapypyaalidine,
1napht hyr "in 2-yldtrbbydofudan sop2-opy-pymaiiditeodri n4-yl met hyl ) - acet ami de
(compound 4);

252- Ani no- 1- et 1432 CEtRE GRIEEICYSle\PRPHaIng £inggembersselesias froms Imesipkpline,
yi ni et hyi - pyrrol pderazihey pipeediby| | - phenyl } 4F141, 81napht hyri di n- 4- one
(Darfl pOQund 5); 2-1,447.-Am no-8-ethyl-64, 1, 63riaphthyridin-

2-yil -phenyl)-N-(2-pyridin-411-ethyl)-acetarnide (conpound 6);

2-{4-[7- Ami no &a&idaryl hétetddrylionhdazadycldibup beime optidnallly sabskituted with at least
, B) napht hy
2-yil- phenyﬁ"ﬁ\ﬁ%ﬁ“ﬁ&ﬂ”t Netestesy fromi il Eneay) ofeprapehechéGrGmrtiyl gewwpoiid (Co-

7); 24, 447- A)cyeiodtet dpdpdasl (iil) aryl$58- di hydr o{1, 8] napht hy n-
henyi } - N15- n”eth | -t hi azok2- ({1 -acet ai ni de (conmpound 8);
2-1, 447. - Ami no-'82%4Rq Mydereiopq Hiat whaa kds ahejerpanl ¢neohgeoriitysaicohgteroaryl or

8 napht hyii digferogyce comprising at least
| et hyl - pheny1} - 8y (1-et h)?l p)g/r rolidi r?pg_ril}rggen _aé%nét éhe d%%er ot oRdogﬁlly N

78 2-(4-[7, K WBteQV@tht%ﬂﬁk%msﬁﬂlaﬂbl 2- yQ5 0X0-5, 8-Ci i hydro 1,8
apEdEO vyl i-phenyl}- N (6-not hykpyddi n-3-y1)-acet am de (conpound 10);
2-(4-[7- Am no-. 8-.4hyl -C. 1-(1Hi nidazol - 210-. 5. - oxo- 5, 8-di hydro-[ 1. 8]
naoht hyd 1. 21111_qumpwmacgprgmg to any one of the precedlng clalms characterized in that

, 3-di met hyl 4. '%%:féazfﬁorﬁ ynet hyl ) - -acet am de (conpound 11);
214[7 Anthlc et 6- (1H i m dazol - 2- y0- 5- oxo- 5, 8-di hydro-[ 1: 8i n

apht hyndis- 2- A- piyeidiye] eptionbilasubAtiied Wit byleagtasieaiaieor(HaRMRANG, I2)alky!
2-1447- Am no- 8- otd?gI-G (11- kndazol -2-0).-5-0x0-5,84. 1itlydroil
, 81naohl . hy6édi n.

2-yi | - phenyl | - M- (rﬁemmmybpﬁdnauy BuBstiiB® il 3t e (iaal (de-d, oBanpd oup or
2- (417- AmhD- 8- et W )a Imear o$ %rancheéj&ﬁ C‘SaI%yl g_r05upc,)XO 8- dl hydr o4hyri %r

* a pyrrolidine, optionally substituted with at least (i) a linear or branched (Cy-
20 Cas)alkyl group, or (ii) a benzyl,
* a thiazole, optionally substituted with at least (i) a linear or branched (Cy-
Cs)alky! group, or (ii) a chlorine atom,
* an imidazole, optionally substituted with at least one linear or branched (Cy-
Cy)alkyl group,
25 e a 2-oxo-pyrrolidine,
* a 1,3,4-thiadiazole, optionally substituted with at ieast (i) a linear or branched
(C4-Cy)alkyl group, or (i) a (C3-Cs)cycloalkyl group,
* an isoxazole, optionally substituted with at least one linear or branched (Cs-
C,)alkyl group,
30 * a pyrazole, optionally substituted with at least one linear or branched (Cy-
Cy)alkyl group,
e apyrazine,
* an isothiazole, optionally substituted with at least one linear or branched (Cq-
Cys)alkyl group,



10 2- A-phenyl}-N-(5-neths441, 3: 41t hi adi azol - 2-y1) - acet am de (conpound
14);
2- (447, - Am no-a-ethyl-5.-(11-1-i m dazoi - 2-yi )-5-cx0-5, 8-di hydro--[1, 8
1napht hyri di WO 20101063488y 1) - N11, 3, 41t hi adi azol - 2-yl - acet RCTHER2010/052480
(conpound 15):
214- F- Am no- 8ret hyl- 6- (113- 1ndaz. c1-2-0)-. 5-0xo0-5, 8-t hi | ydro-j 18) naph
thyrdn 1 2-.}4}-ohenyl|-N(3-nethyki soxazel - 5-yl)-acet arni de
(conpound 10);
| S2-. {41. 7- Aki"0-DPBEHYI - 6- (1H- i ni dazol - 2-y1) - 5- oxo- 5, 8- di hydr 041
, 8l napht hyri di B- atetrahydrofuran, _
2- A-phenyl | - N-12- (1- met hykpyrrol i di n-2-y1)-ethyll-acotam de.
(conpound 17§ being undersgmgumhﬁ@; B-2thEigro®yl(ar a heterocycle, said heteroaryl or
H-i m dazol - ZnetdibeR@X@upring bi YHsPoht: B hdiR2-phd, -
4- et hyi -t hi azoi_-g;yl) -ng’creltn méde Fcc?#%oﬁ'rﬁga%;%%h e Iletér 9&?%%&%} bs
2. - {447- Am nbgtiteteds 1- 6- ( 11+ mi dazoi - 2- y1) - 5- oxo- 5, 8- di hydr 041, 81naph
thyE 20 2he. nyl)--N. -pyridin-4-yl met hO-acet arni de (conpound 19);
2- (447- Ami no-. 8-ethyl -541H-frn: daz. 01-211) - 5- oxo- 5, 8- di hydro- (1, 8) na,
M- 2-yli-phRriy@upeyrs-asgeldyy opsiy-gre, &, he phécdingzadin®; yiaractestat m that R5
(compound 20).; - i - 8- yl-6-(11d--imid
azol -2-y1) - %8&%161%%38%‘%9%'}83@%%?%réeltﬁy'apht h yrid
iyl)..-N-(2-pyridM3-ykethyi)-acetan de (compound 21); _
B U &N ace Sl Bh) 5A8EPhe sFecoliy SaitOomardeidhii T 3id: ®
) - N-(2, 5-di et hyl - 2H pyiige@dbl & ybretdndigr. . acet am de (conpound 22);
2--(47[7- Ami no-8-ethyl-6-.(11-1-. M Ei dazol - 214? -5-o0x0-f5, 8-di hydmi |
, B napht hyndi n- ¢ R3 and R4 represent, independently of one anothgr, groups that may
(2- yil - phgmzf g - N- (1- metdyiledddal & dlf&aht, &3t BYihy sérelamie

compoun ;
2- (447- Ami no- . 8- 3t hy1- 6- ( 193 hyfregen alampand) - . 5- oxo- 5, 8- di hydr 041, 81na
phth dfn g0 -vi)-phenA- N pyg aghyR- 0- 2, (. -ompound 24); 24, 4-17- Am
i no- 8-et hyi-6-(1 Hrdzoht hyddi n-
2. 1CpphenyG N- ( 2- pyri di n- 2-yket hyi )-m de (conpound 25)
2- (447- Ami nor &&hisurd-a @'rd}rﬂg"t"i - -5 -5 8, -di - i
cej napht hyri di n2 61})}, phagn?/i - 495@?%%&:{3%%%22%%0‘8@% - gtaaer?gtrgﬁ?%gm tlnat .2,
(conpound 26¥ and W represent, independently of one another:

e agroup -CH-,
20 e a carbon atom substituted with a group R7, said group R7
representing a (C4-Cy)alkyi group or a fluorine atom; or
* a heteroatom such as a nitrogen atom, a sulphur atom or an oxygen
atom, advantageously a nitrogen atom.

25 8. Compound according to any one of the preceding claims, characterized in that R1
represents a hydrogen atom or a methyl.

9. Compound according to any one of the preceding claims, characterized in that R2
represents a group -(CH,),—B where:
30 o n'=0, 1 or 3; and/or
o B represents (i) a (C;-Cs)cycloalkyl group, (ii) a (C4-Cy)alkyl group or
(iii) a (C4-Cy)alkoxy group.



WO 2011/ 061458PC |: 7RM 01052480 79 2{447-Anfti o8et hyR(1 HrniciazolL2y
5-0x0-5, 8-dro-[1, aphitn,,,ridin-

2- A-phenyl}-N- (3, 4-di met hyl -i soxazol -5-y1)-acet am de (conpound 27);

2- (447- Ami ncW® 201061858 1H- i mi dazol - 2-y1) - 5- oxo- 5, 8- di hyHCT/”R2010/052480
, 8 napfrithyridinlenyl)-N (2-nethyl-pyrid;n-4-yl)-acetarnde (conmpound
25); 524.447- Am no- 8--ethyl -6-(1H i m dazol - 2-y1) - 5- oxo- 5, 8-di hyd [

Bl npht hyrid 2-6pheny0- N- pyrazn- 2- yknet hyl77acet ani de (conpound 29);

2-(447- A 1H- | h 11: 61nad

2-y11- phonyl 10 BN A oM 10 APHBTS S ID) | 360 S e SeRhg hat RS

?g) Zﬁh447daﬁcm Rofcﬂrrﬁttdfgdﬂ%?'vﬁﬂqjthé‘hmdé@ﬁ Qrtedn YO whitcPXBep afd UM B Mtlerocyclic
j naohhyri di n-

2-y1- phenyi IgrRPQtoé’f'P%l}'(fPBstftWFﬁMﬂtﬁ 2){89t hyl ) - acet ami de (compound 31);

2- . {4-[7- Am no- 8- et Byl 5 Ref@roanyl, advant | idi
H-i mi dazol- 2- 0) - 5- pxo-5, 8-di rrlydro- ageousy?]%n r'rr](? (?rn-

1. - phenyi )2 N-(3-r nel‘ hyd (%@3)@' W- QZOWJ et ean des!f oo apmtindeBR)th a heterocycle
2- (447. - Am no- 8- et hyl - 2; 1
8(1napl i thyridin- y ﬁﬂjs‘ t aﬁ’dSy?tl%é?Sl %"‘521 c)(/)ﬁbréi'n tgtlr E:l)ég{ %P%orﬁ%tg[ﬂﬁiom

33); 1524447- Ani no- 8 eqeﬂ@clecgfrpm nitrogen and oxygen, advantageously it is a C1alkyl
H i m dazoi - 2-y-5-cxo0 hy. .

1j - phenyri - N- (4, O-di merﬁ ’? "’t¥8f ijsgt%ﬁég%g@etaaﬁfﬁ?% gy #88@5&'%4)5; atgms
2-{4-17- Am no- 8- et hyl - leclgc_llhglamltdzgmlat@nyl) . - 5- 0x0- 5, 8 di nydr 041, 8j nap
hthvril' 2y 1j-phenyly-N-(6.-ne.thyl-pyridin-2-yl)-actande (conpound
35) ;

2-{4-[7-Ar nhht &optpoyphd -a6eqriidgitoradg and oPthy brededowae Sme; diudwctéﬂz’éu lﬂjtﬁéiﬂt is

QE?YUO“ n- n2the fgheny }bal\sl_epé/rrédsg 0:1% a%dltlonqglanaggg asrﬂ'cﬁ as hydng&lllorlc acid or

, - [ 447- Af Mhibu@oadtdtiglach: (1H-1 m ci azol - 2-y1) -. 5- oxo- 5, 8- dt hydr o- MBi na
phth 2-yli-plieny;)-N(2-ethyl-2H pyrazd-3-yl)-acetande (conpound
37);

2- { 447- AM:0t2. Eorgidiyl-acbrbiing 161 HhgzdheofyiBle Drévedirk, Saitishkasadikri8ddah Ehat it
iy 2-ylii-plienyl)-N(3-rnethyl-isothiazol-5-yl)-acetam de (conmpound

38); 252-Am 0. - 1" - 64110- 341442- oxo0- 2- (2-pyrid in-3-yrrdi i
2-{4-[7-Amino-8-ethy}-6-(1H-imidazol-2-y!)-5-ox0-5,8-dihydro-[1,8]naphthyridin-
2-yl}-phenyl}-N-pyridin-2-yl-acetamide (compound 1);
2-{6-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-0x0-5,8-dihydro-[1,8]naphthyridin-
20 2-yl}-pyridin-3-yi}-N-pyridin-2-yl-acetamide (compound 2);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyi}-N-(4-cyclopropyl-morpholin-3-yimethyl)-acetamide (compound 3);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-0x0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(4-isopropyl-morpholin-3-yimethyl)-acetamide (compound 4);
25 2-Amino-1-ethyl-3-(1H-imidazol-2-yl)-7-{4-[2-ox0-2-((S)-2-pyrrolidin-1-ylimethyl-
pyrrolidin-1-yl)-ethyl]-phenyl}-1H-[1,8]naphthyridin-4-one (compound 5);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(2-pyridin-4-yl-ethyl)-acetamide (compound 6);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-
30 2-yl]-phenyl}-N-methyl-N-(2-pyridin-4-yl-ethyl)-acetamide (compound 7);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(5-methyl-thiazol-2-yl)-acetamide (compound 8);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-0x0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-3-methyl-phenyl}-N-(1-ethyl-pyrrolidin-2-yimethyl)-acetamide (compound 9);



yi)-ethyli-plienyli--1H[1,Bi naphthyridin-4-ons (conmpound 39);

2-{447- Amo- 8- et hyl - 6- (11-1- 1m daze. 1172-y1) - 5- oxo- 5, 8- - di hydro- (1, 8l
naphi nyn 2-yil -phenyl)-N-(1-benzyl -pyreclidin-3-yl)-acotarnide
(conpound 40WO 201U40EN458ni ne- 8- et hy-6- (1 Hi mi daz. S- 2- y 1 pCH/ERE010/052480
5, 8-di hydr o-11. 8) napht hyri di n- 30 _

2yphenyf IN-[(S)-1-(totrai-tydro-turan-2-yl)nethyqg-acetam de (conpound
41): 24447- Am no- 8- e010- 6- (1Hi n-t7gdazd- 2, 1;

- 5- - - di 01-ph th | -pyridim
) et an de- ( conbuhaAmsp e s Uil g A Se 5 R oL Biraphihyria-
dazd- 5 0) - gm{?—pﬁe@i} -1H( szlar(tgylipilg@m@mbédwmndero@mﬁmmqroyl} N- (4- et hyl
- |n_
2p3(/£1| [ 7- Arni xo Sa%f‘f] FABINC1EE em ?L}éﬂﬁlmléaw%@%%oé%d'mqﬁw glIneph@mrdin-

pht hyr i d:j n2- wqppb.emyw 1, BBy - Byl 6L Ay iftrayyied dayd mids BRs gy g 11);
(compoun

2-{447- AmEhO 5- et Ay 76AP e8I ek i-midgan)-280 )k 6255 5 @-dintsiyenl bAnaghthapHin-

thg/rl di n2- yl 2-yphaeyiymkiigzebyhePyrddidinids Ydom@setem).de (conpound
45

2- (447- Ar ni no- 8- et Ky I-BM{Pp1ereth &ral biridazel -i)-Grrye-6,8sdiydigt. lnaphridin-

ht hyri di n2- -
ot E4Zr7 i din: n%“% pgtérﬁ}]}m-ésﬂx@-%?ﬁwldgfzioﬁﬁn%m)?) é@é?émﬂ'éqgorﬁ?%‘ungrw)f 1. 8Thaph

thyridin2-yli-phaft if‘% I WW@'&?“ML&(W treidagal 2@14)o’irpmrér&ﬂlbﬂirqdbﬁh@phmyndm-
31)7 A rlo10 2-y|f]1$Pe 41}{7N ?n"_lc-‘itrrl])l(l ngttna@?zol? }_/Io)zzc(:)etgmgieo(c%ma d[14 8Thapht

chyr din-2- 10 yI3{Nphminerirethyif-fit- Wﬂa&ﬁz\é)*@rpﬂ@5(sc©h¥ﬂmrﬁﬁ8]¢®phthyr|dm-
4-14-7- AT i 201 Bngih v 3 e B8103-i%icétaids feipenfia dsf; 1y d

ro-[1.6)nap h yr|
2 yl | - phony1) - N- p3rf4-ti-Aminoyd-gthgtGri H-mﬂ§zf&-|2r)dl)e5-ps@ﬁyﬁedjhxcﬂr49‘) 8Inaphthyridin-

-- -5, 8-di hydro
[ 1, géllﬁ;pﬁrh;}% di n%N %—(ﬁk’tﬁﬁff‘ié&hzﬁﬁ&?lﬂ%ﬁ %%élrﬁa acet ni de

(corrpound1550) 2- {4-[7 mino- 8 -ethyl- 6 1H imidazol- 2 -yl)-5-ox0-5,8-dihydro-[1,8]naphthyridin-
;grzo-l447 A A9n-BrENMLIARS-PRYIAR- B}'ﬁlolﬁln(é'Wjemyﬂaa%glan%dg@omgbo% 843 ,8 dih
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl}-phenyl}-N-(4-methyl-thiazol-2-yl)-acetamide (compound 18);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-
20 2-yl]-phenyl}-N-pyridin-4-ylmethyl-acetamide (compound 19);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl]-phenyf}-N-(5-cyclopropyl-[1,3,4]thiadiazol-2-yl)-acetamide (compound 20);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8lnaphthyridin-
2-yl}-phenyl}-N-(2-pyridin-3-yl-ethyl)-acetamide (compound 21);
25 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl}-phenyl}-N-(2,5-dimethyl-2H-pyrazol-3-ylmethyl)-acetamide (compound 22);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl]-phenyl}-N-(1-methyl-1H-imidazol-4-ylmethyl)-acetamide (compound 23);
2-{4-[7-Amino-8-ethyl-6-( 1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-
30 2-yl)-phenyi}-N-pyrazin-2-yl-acetamide (compound 24);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-
2-yl]-phenyl}-N-(2-pyridin-2-yl-ethyl)-acetamide (compound 25);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl]-phenyl}-N-(5-chloro-thiazol-2-yl)-acetamide (compound 26);



[ 1. 8] napht hyri di n- 2-yi j - phenyl | - N-pyri di n-4-yl net hyl - acet am de

(compound 51); 2- {447- Am no- 8-cycl opentyl-6-(1 _
Hirrildazol -2-y1)-5-0x0-5. 8-di hydro[ 1, 8) napht hyri di n-2-yi | -phanyl | -N
- pyri di n- 4- WW@et011/064488 ani de (conpound 52); PCT/FR2010/052480

2- (547- Anni no- 8- et hyl - 6- (1Hi m dazol - 211) - 5- oxo- 5, 8-di hydro- (1, _
8lnapht hyridin- 20 2-yippyridin-2-y1l}-N-pyridin-4-yl methyl -acetarni de
(conpound 53); 79

i by of 1. 8] naphiiiry diins ot et o Bty e e dbhidin-
e (conpound Bdl}-phenyl}-N-(3,4- dlmethyl -isoxazol-5-yl)-acetamide (compound 27);

ig]g‘n‘aéﬁtﬁwl i 23 %hﬁfp‘nawéﬁ SRRk 23 eas ke 1<?§amnmdm-

2-yl}-phenyl}-N-(2-methyl-pyridin-4-yl)-acetamide (compound 28)

gghtzﬁsr |[ SISﬁ‘r ni no 28{4(?1‘7m/mn0% I_#_hylrg glilzlmldazo}i%-yl -oxo 5 g dlhydro E(l 8]naphth§;ll-cs]|n-

2-yij-2- ; I ugﬁ yal}-pmwlm-pwa(zlhfzeylmelthwyéété»hud@l aorapaurfdrc}g)?ylf ) - acet am de
5 0 r unda o or
gggg? S:JEQ t o) any%o{‘n‘}e[r7 d‘? ess£ ?Féy'% &8'? dagzeﬁgryﬁg@fq -3 EdlihyAre- Ha@ln?ﬁ)')t%"wldm'
conmpound of Z-ﬁppﬁ@iyl}wmth&p[ﬁm,lh]&nédvﬁdo) 2- yI &%etdnﬂdéﬂwoﬁfpoﬁﬁd B@?r esent s
t t sen hal o
Rordi g 19 3 SR AT AV G Pty r Py Boisier-4 - opatouricin-
bor oni ¢ S cest-gr-pdn éntm%@bhyafro flﬂéﬁﬂQlyﬂ’méthg%)acetamlder(cmb&!ﬂwo%‘f )epresents

a group -NR5R6 or represents a grou in order to ‘obtain
respect i vel yconpdafd’dtminRsS-¢tgy e "htj""@%ﬁohﬁWQ Fj0-5,8-dihydro-[1,8]naphthyridin-

2-yl)-phenyl}-N-(3-methyl-pyridin-2-yl)-acetamide (compound 32);
2-{4-[7-Amino-8-ethyl-6~(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(4-methyl-pyridin-2-yl)-acetamide (compound 33);
16 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(4,6-dimethyl-pyridin-2-yl)-acetamide (compound 34);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(6-methyl-pyridin-2-yl)-acetamide (compound 35);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1,8]naphthyridin-
20 2-yl]-phenyl}-N-pyridin-3-yimethyl-acetamide (compound 36);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-{1,8]naphthyridin-
2-yl]-phenyl}-N-(2-ethyl-2H-pyrazol-3-yl)-acetamide (compound 37);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl}-5-ox0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(3-methyl-isothiazol-5-yl)-acetamide (compound 38);
25 2-Amino-1-ethyl-3-(1H-imidazol-2-yl)-7-{4-[2-0ox0-2-(2-pyridin-3-yl-pyrrolidin-1-
yl)-ethyl]-phenyl}-1H-[1,8]naphthyridin-4-one (compound 39);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(1-benzyl-pyrrolidin-3-yl)-acetamide (compound 40);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1,8]naphthyridin-
30 2-yi]-phenyl}-N-[(S)-1-(tetrahydro-furan-2-yl)methyl}-acetamide (compound 41);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1,8]naphthyridin-
2-yl}-phenyl}-N-(4-methyl-pyridin-3-yl)-acetamide (compound 42);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1,8]naphthyridin-
2-yl]-phenyl}-N-(4-ethyl-pyridin-2-yl)-acetamide (compound 43);



,h 3 capre,:iente a d,):NO, conpound of the foovv;-i to 82 in which
G represents a group -OEt and Pg is as defined previously; it being
understood that m Rl, R2, R3, R4, R5, R6, V. W Y and Z are as
defined in CNQ R011/081468, Process for preparing a conpouPE TOFRE®IOTUS 2480
(1) according to any one of Claims 1 to 12, characterized in that (i)

a conpound of formula (VII1): 10 in which Pg represents a protecting
group; is reacted according to a Still c@gpling reaction with (ii) an
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2011/ 061458r 2*yl{phefiytp-Ns+(6-ettiyl-piridin-28B-acetamide (compound 45);
5 2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl}-phenyl}-N-benzyl-acetamide (compound 46);
2-{4-[7-Amino-8-ethyl-6-( 1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1 ,8lnaphthyridin-
2-yl]-phenyl}-N-pyridin-4-ylmethyl-propionamide (compound 47);
4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-ox0-5,8-dihydro-[1 ,8]naphthyridin-2-
10 yI]-N-pyridin-4—ylmethyl-benzamide (compound 48);
4-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8lnaphthyridin-
2-yl]-phenyl}-N-pyridin-4-yimethyl-butyramide (compound 49);
2-{4-[7-Amino-8-ethyl-6-(4-methyl-1H-imidazol-2-yl)-5-oxo-5,8-dihydro-
[1.8]naphthyridin-2-yl]-phenyl}-N-pyridin-4-ylmethyl-acetamide (compound 50);
15 2-{4-[7-Amino-8-cyclopropyimethyl-6-(1 H-imidazol-2-yl)-5-ox0-5,8-dihydro-
[1,8]naphthyridin-2-yl}-phenyl}-N-pyridin-4-yimethyl-acetamide (compound 51 );
2-{4-[7-Amino-8-cyclopentyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-
[1,8]naphthyridin-2-yl}-phenyl}-N-pyridin-4-yimethyl-acetamide (compound 52);
2-{5-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo-5,8-dihydro-[1 ,8]naphthyridin-
20 2-yl}-pyridin-2-yl}-N-pyridin-4-yimethyl-acetamide (compound 53);
2-{4-[7-Amino-6-(1H-imidazol-2-yl}-8-(3-methoxy-propyl )-5-0x0-5,8-dihydro-
[1,8]naphthyridin-2-yl}-phenyl}-N-pyridin-4-yimethyl-acetamide (compound 54);
2-{4-[7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl}-phenyl}-N~(3-phenyl-propyl)-acetamide (compound 55);
25 2-{4-{7-Amino-8-ethyl-6-(1H-imidazol-2-yl)-5-oxo0-5,8-dihydro-[1 ,8]naphthyridin-
2-yl]-2-fluoro-phenyl}-N-(1-ethyl-pyrrolidin-2-ylmethyl)-acetamide (compound 56).

13. Process for preparing a compound of formula (1) according to any one of Claims 1
to 12, characterized in that (i) a compound of the following formula (Vil):



Pg, CDI( L. d Ov--Ny Na."- r ,f11 FL for which G represents a group

- OEt, it being understood that m Rl, R2, R3, R4, R5, R6, V, W Y
and Z are as defined in 5 Caiml. 15. Process for preparing a
conpound of WEr2a1146014#58 accordi ng to one of dains 13 orPC#FR2010/052480
characterized in that the conpound (Xi) for which G represents a

group -OEt then undergoes a stage of saponification and then a stage

of peptide coupling wwth the 10 am ne || BIR5R5, giving the conpound
(XI11) of the following fornula: P9\ Q 11 w, ? I\/gd?z

¢ 0

| | Pg

in which Pg represents a protecting group and X represents a halogen atom,

is reacted according to a Suzuki coupling reaction with (ii) a boronic acid or a boronic
5 ester of pinacol of formula (1Xa):
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in which G represents a group -NR5R6 or G represents a group
-OEt;

10 in order to obtain respectively (iii) a compound of the following formula (X):

in which G represents a group -NR5R6 and Pg is as defined previously;
or (iv) a compound of the following formula (XI):

15
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and that m Rl, R2, R3, R4, R5, R8, V, W Y and Z are as defined in
Claiml. 15 16. Medicinal product, characterized in that it conprises
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product intended for the treatnent of prolifedati di seases such as
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cancers associated with 15 sexual é#yaws conpr) si Mg cancer of the
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at heroscl erosis, thronbosis, heart failure? cardiac hypertrophy,
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20 for which G represents a group -NR5R6 and Pg is as defined previously;
or (iv) a compound (XI) of the following formula:



with liquid tunmours, chronic or acute |eukaem as, iynphocytic

| ynphomas, Hodgkin's di sease, nyel oproliferative syndrones and

rnyel odyspl astic syndronmes. 23. Conpound of formula (1) according to
any one of ON& 26110614582 for preparing a 5 nmedicinal prpduatR2010/052480
intended for the treatnment of proliferative di seases such as cancers
with solid tunours conprising lung cancers (NSCLC), cancers of bone,
pancreas, skin, Kaposi syndrone, intraocgBar nelanomas, cancers
associ ated with sexual organs conprising cancer of the breast,

uterus, cervix, ovary; endorrietrium vaginay Vi-va, urethra, penis,
prostate, carcinonmas of the fallopian tubes, | canceps-gf the 10
gastroi ntestinal stromal tunour type (a i gth oN. A ST) conprising

cancers of the anal region, rectum.ws | dlnt estine, colon, stomach,
oesophagus, cancers of endocrije g\}ah s, Y hykoi & parat hyroi d or
adrenal gl ands, soft tissue +YEw ng Sarcomas, osteosarconas,

dennat of i brosar cornas and ot heg/ti'brosarcornas, cancers of the
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it being understood that Pg represents a protecting group and that m, R1, R2, R3, R4,
R5, R6, V, W, Y and Z are as defined in Claim 1.

15 16. Medicinal product, characterized in that it comprises a compound of formula (N
according to any one of Claims 1 to 12, or a salt of addition of this compound to a
pharmaceutically acceptable acid, or a solvate of the compound of formula (.

17. Pharmaceutical composition, characterized in that it comprises a compound of
20 formula (1) according to any one of Claims 1 to 12, or a pharmaceutically acceptable

salt, a solvate of this compound, as well as at least one pharmaceutically acceptable
excipient.

18. Use of a compound of formula (1) according to any one of Claims 1 to 12 for
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preparing a medicinal product intended for treating diseases linked to the activity of
protein kinases, said compound of formula (1) inhibiting the tyrosine kinase activity of
PDGF-R, in particular PDGF-R beta, in Baf3 tel/PDGF cells and/or inhibiting the
tyrosine kinase activity of Flt-3 in MV4-11 celis.

19. Use of a compound of formula () according to any one of Claims 1 to 12 for
preparing a medicinal product intended for the treatment of proliferative diseases such
as cancers with liquid tumours, chronic or acute leukaemias, lymphocytic lymphomas,
Hodgkin's disease, myeloproliferative syndromes and myelodysplastic syndromes.

20. Use of a compound of formula (I) according to any one of Claims 1 to 12 for
preparing a medicinal product intended for the treatment of proliferative diseases such
as cancers with solid tumours comprising lung cancers (NSCLC), cancers of bone,
pancreas, skin, Kaposi syndrome, intraocular melanomas, cancers associated with
sexual organs comprising cancer of the breast, uterus, cervix, ovary, endometrium,
vagina, vulva, urethra, penis, prostate, carcinomas of the fallopian tubes, cancers of
the gastrointestinal stromal tumour type (abbreviation: GIST) comprising cancers of
the anal region, rectum, small intestine, colon, stomach, oesophagus, cancers of
endocrine glands, thyroid, parathyroid or adrenal glands, soft tissue sarcomas, Ewing
sarcomas, osteosarcomas, dermatofibrosarcomas and other fibrosarcomas, cancers
of the bladder or kidney, neoplasms of the central nervous system, tumours of the
vertebral column and desmoids, gliomas of the brainstem and glioblastomas, pituitary
adenomas and metastases thereof.

21. Use of a compound of formula () according to any one of Claims 1 to 12 for
preparing a medicinal product intended for the treatment of non-malignant proliferative
diseases such as restenosis, atherosclerosis, thrombosis, heart failure, cardiac
hypertrophy, pulmonary arterial hypertension, fibrosis, diabetic nephropathy,
glomerulonephritis, chronic pyelonephritis, haemangiomas, auto-immune diseases
such as psoriasis, sclerodermatitis, immunosuppression, pathologies of the eye such
as post-operative fibrosis and age-related macular degeneration.

22. Compound of formula (1) according to any one of Claims 1 to 12 for preparing a

medicinal product intended for the treatment of proliferative diseases such as cancers
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with liquid tumours, chronic or acute leukaemias, lymphocytic lymphomas, Hodgkin's
disease, myeloproliferative syndromes and myelodysplastic syndromes.

23. Compound of formula () according to any one of Claims 1 to 12 for preparing a
medicinal product intended for the treatment of proliferative diseases such as cancers
with solid tumours comprising lung cancers (NSCLC), cancers of bone, pancreas,
skin, Kaposi syndrome, intraocular melanomas, cancers associated with sexual
organs comprising cancer of the breast, uterus, cervix, ovary, endometrium, vagina,
vulva, urethra, penis, prostate, carcinomas of the fallopian tubes, cancers of the
gastrointestinal stromal tumour type (abbreviation: GIST) comprising cancers of the
anal region, rectum, small intestine, colon, stomach, oesophagus, cancers of
endocrine glands, thyroid, parathyroid or adrenal glands, soft tissue sarcomas, Ewing
sarcomas, osteosarcomas, dermatofibrosarcomas and other fibrosarcomas, cancers
of the bladder or kidney, neoplasms of the central nervous system, tumours of the
vertebral column and desmoids, gliomas of the brainstem and glioblastomas, pituitary
adenomas and metastases thereof.

24. Compound of formula (1) according to any one of Claims 1 to 12 for preparing a
medicinal product intended for the treatment of non-malignant proliferative diseases
such as restenosis, atherosclerosis, thrombosis, heart failure, cardiac hypertrophy,
pulmonary arterial hypertension, fibrosis, diabetic nephropathy, glomerulonephritis,
chronic pyelonephritis, haemangiomas, auto-immune diseases such as psoriasis,
sclerodermatitis, immunosuppression, pathologies associated with the eye such as
post-operative fibrosis or age-related macular degeneration.

25. Combination of at least one compound of formula (1) according to any one of
Claims 1 to 12 with at least one chemotherapy agent.



