5-0X0-5,8-DIHYDROPYRIDOJ[2,3-d1PYRIMIDINE DERIVATIVES AS CAMKII KINASE INHIBITORS
FOR TREATING CARDIOVASCULAR DISEASES 5The present invention relates to
5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine derivatives, to their preparation and to their therapeutic use.
Calcium is a key element of intracellular signalling leading to varied responses, for example at the cardiac
and cerebral level. Gayipg1 BE86BO6 an essential role asja second messePQE/FR2GY POs00acellular
processes such as 10 apoptosis, regulation of the cell cycle, gene expression, hormonal signalling and
the cellular response to oxidative stress. To induce these biological responses, calcium uses a ubiquitous
intracellular receptor, calmodulin. The calcium-calmodulin complex can then bind to and activate
especially the "Ca247calmogtiKaiéBeniti Restei kjasSediP (&M B E WIRBH Afd\Eesine/threonine protein
kinases. 15CaMKIl igadReiRIPRINGASEANRIIY 9RS PMI S RRIMNENIRHDIOMSTISPAG BRskndEY and 6) are
distributed in various tissue types. Thus, CaMKIla and CaMKIIp are mainly localized in the brain and
skeletal muscle, whereas CaMKIly and CaMKII6 are expressed in numerous tissues and organs including
the heart, the luhgs and thEnRideregent2ORed@mlyetiesiolgr Bokorms-dhCEMKIAGER, Jtdlwrithiengere

crystallized with relajbmitives elesive cparpeditivedAd hénhHitassutRekes et al. Plosbiology 2010, 8,
€1000426). As expected, four structures ar y similar coun h ry. hjgh ence
homology of the four isofo@rﬁg% C%M?(I%e% p%ae(r?trll\éﬁ{aﬁas”{r{gaézgrmgg ihg%ﬁﬁéln%%%%oﬁe@%gﬁ the basis of
these data, it may bECERATSRRr& BIATHE28! HRiISRETIA A RS thée e PARIRYRgFRIckas Githe 6 isoform
is also an inhibitor oé¢bentalpaady sekuung. mesdelayey indiadtionssapgbrtingrtvesdeteteibussrole of
CaMKil in the fi@velQpéaraals?téb%@gﬁ&%hmggﬁaﬁcbagﬁg%t@%s@ggﬁsﬁ, oA AP fing e ingrease in

e

expression and activity of CaMKII6 has been demonsira Q. ine ?rlmental models of cardiac
hypertrophy and in 88?18? CRRERRE LR &P R MR RSy %'QHHCSGE\?.S,G& {98! SRRANERT: S3BH™20:69-76;
Boknik et al., Cardid\gese riauit0e inteeeiurregeunspetedudn, Bste!Ries-@lreitlinaomer Suppl.
1:196-101; ColomercghaheM8ln& Rglegidngt:i2483eshed g 192 - EhangiabalinCdepe@mt 296in 92:912-919;

Currie et al., FEBS 5%3%%%@%%1%@@4'%&lé'%’r?r%fﬁ%r%'dhi érgr %%hi%ggg&%?ls-?zl; Kirchhefer et al.,

Cardiovasc. Res. 1 ); evelopment or cardiac hypertrophy and cardiac insufficiency

has been estabfished in tr&3848hit e eachine Eepite o5 CeMitr i Whithd M SropyhisRigatse: 5 Circ.
Res. 2003, 92:912-%1 9; atlday) et diktribuiidin Ghdons 2002, Bpes126ds12eMKMadel &K DirareRes. 2003,

92:904-911); the proteatan afisnics aRaiBRiMyRs Akdialintarstionwrardiaccarryi e GRS
hypertrophy and cardiac insufficiency by inhibition of CaMKII h %é)ee{hdﬁmotn trzlted bgnalﬁfns of an
inhibitor of the CaMRT SEPATEH B CSIPHICRSHTR: 1 BT RRLSEMBIEH: B AR Ttor of the
CaMKII pseudo-substiagis(AC3-1) or by means of mice bearing a deletion of the CaMKII6 gene (Zhang et
al., Nat. Mled. 2005, 11:|3>7§e%8mly\(amgfs@raihof%mmsJofP¢wim. (H,ee,rw(éif;a.d?hw@b@&@ﬁz@ﬂv:tﬂ%%-
H3075; Vila-Petroff ., Cardiovasc, Res, 2007, /3.689:-98: ir ion. 20 06:1288-1293;
Khoo et al., Circulat%lri% Bf8§6u%&ei%gzciégé%géc{ipeﬁ Eﬁ't%g\{f@é%\fg% k%ﬁgg§85%g§§& @
106:2342-2347, Lin§ ©04r29)- AR RRARS: 8150911 16/ ¢0 55209 VeI IRURLACHI RIS YRY potential
use of CaMKII inhibhigrs deyyerexxenting amdiothér éatirspioyocal dialikiianc rantjonéndiac egahddiimia, cardiac

hypertrophy and carghec insficisry, drame5eRVer heep demonsiiajeskthishiie eytingtiop of CaMKIl6
leads to 20 an 80% re,%ucti?%ntc%;orm%%%n neo-intima jn a mod%Iljof carotidﬁfuff Iesiof;%i‘in rats (House et
: : |

aI.,ArterioscIe?. hrioiB QA hidp 19 éjﬂﬁfj'?? (E] éﬁ’rﬁ&?n LIS RFTLIY t@ﬁf’ Iso be used

L
for treating restenosike o, B arHatisoferare, CaMKII contributes towards the proliferation of hepatic stellate
cells (Soliman et al., Cell Galsjunhdieard5, s2B8foAMd) ansl alseinwasdsdie 85 Eanlkarafionnef cardiac

fibroblasts and the p ' C natti | l,, J. Cardiovasc.
Pharmacol. 2010, Sg%élﬂél%g%%%é%é%lﬁgﬁé{%%qn%%a%f iggﬁ/ﬁ%ﬁ @g&%&%%eutic target in the
treatment of fibrotic disease§§rBRIRARG REPRIRSHBIOANS 2eiitiinefprHd fasdieeitiesmeosiienal fibrosis,
pulmonary fibrdgis, cutapenmsrfibrosiseiniefstaraldtbngstst@ptlyoaudain fizross. idffitieasyalsmbeen recently

suggelsted that an«ﬁhbéﬁqgﬁwwg.]'}mﬁ@%@%éﬂ&%m 9%@9%96%93%&8389\4&%@ Qxhétéﬁﬁéggééhe o
endoplasmic reticu or of neuronal cells induced with 6-hydroxydopamine, which m e importan
cvents. respectvely T AHbloRLCH A e S R LY A BPCheAT et 2006,
119: 2925-2941). Meriever,ahahk nitade Foflersing. radld. ingufidievsydmnhecet aby iy dtemié0e¥ess of the
endoplasmic reticulum in mice, a reduction in the apoptosis of the tubular epithelial cells and preservation
of the renal function were observed in the case of CaMKIly KO mice (Timmins et al., J. din. Invest. 2009,
119:2925-2941), suggesting a possible use of a CaMKI | inhibitor in the treatment of renal pathologies,
5in particular acute renal insufficiency. Moreover, a neuroprotective effect by a peptide inhibitor of the
"autonomous" activity of CaMKIl, in this instance CN21, has recently been reported (Vest et al. J. Biol.
Chem. 2010, 285: 20675-20682). This type of CaMKII inhibition may offer a new therapeutic approach for
neuroprotection after a stroke.



10Furthermore, in a murine model of pain of inflammatory origin, it has been shown that inhibition of the
activity of CaMKII with trifluoperazine allows dose-dependent reversion of allodynia of mechanical origin
and hyperalgia of thermal origin (Luo et al. J. Pharm. Exp. Ther. 2008 325: 267-275). These results
suggest that CaMKII inhibitors might make it possible to treat chronic pain. 15It has also been reported

that CaMKII inhibitoxgorppailogé3086MP-114, enable infpbition of the expreTITFR20Hiflodaewl the
significant inhibition of VEGF production in macrophages (Westra et al. BMC Musculoskeletal Disorders

2010, 11:61-72). In this case, the inhibitory actlvmclof CaMKI | might be partlxa esponsible for the

anti-arthritic effect of SMPAP4, WHEC o -dererati§iit Might'Be- thddght X aliién §ifivitor might
make it possible to tt829.rieuhIataid irthiitter et alA Certigrancitioer WOGoARRAIRE1CaMKII inhibitors are

well known in the literature, tf@raesmﬁeeml\bf%@% m@é}gpﬁiﬁgeaﬁa%éa@é@qmm%@@%énhibitory

peptide). Isoxazole derivativ ve also been QF crlbed as C L hltLtor % 67) and, more
recently, peptides sucpéfjl ‘ER.IS ?ans Deen ai ose aspé%thl |tor|égo e§8 on L?segct?linty of

CaMKIl (WO 2009/G4=906s: ZOObtﬁ%@ééﬁb‘et%Wmﬁrb?doré o?@kyﬁfﬂﬂmiy?‘?ﬁ%le%ﬁﬁdéfiyﬂ@ﬁevy et al.
Bioorg. Med. Chem MzagdtensaP 00&;. Fa:2 3903299240023085)2398 and 2399-2403) have been described in the

literature. Non-competitive 'ﬂ’ﬂéb&%féch@ﬁfb‘f‘gwﬁcgyéﬁé‘mpw&éﬂﬁl AR ERAVENAY Wkshehg!- Bioorg.
Med. Chem. Letters 2008, 18:2404-2408). 300ne su iect of the present invention is novel compounds

that are CaMKIl inhfRFERE %P@HBB%@@%&?&%IQSH f'°W26&i?8@é§6€52p8%%2’&?f1R9§6019 (1) in
which: 5> A represetraQistrateg (Bykyigang répegutivdoC e, ¢affaMidl a¢tivation Ri1srmel, RAeshle R4, which

may be identica) or qiﬁ@(mterﬁiarﬂﬁ@ra)t algérw@@mmuaﬂwqﬁ@mmmée@@mg%e @I@Uli adinear,
branched or cyclic kyI optio ally bstltuted the follgwin At af"l ms; 150
s, RO, ORIk NS SRR A R o
and p are as deﬂne@%ow 379 380 ang et al,, Am. J PhyS|oI Heart Clrc Physiol. 2006, 291: H3065

H3075; Vila-Petroff et al., Cardiovasc. Res. 2007, 73:689-98; Wu et al., Circulation

2002, 106:1288-1293; Khoo et al., Circulation 2006, 114:1352-1359; Backs et al.,

15 Proc. Natl Acad. Sci. 2009, 106:2342-2347, Ling et al., J. Clin. Invest. 2009,

119:1230-40). These indications confirm the potential use of CaMKIl inhibitors for

preventing and/or treating myocardial infarction, cardiac arrhythmia, cardiac

hypertrophy and cardiac insufficiency.

It has moreover been demonstrated that the extinction of CaMKIId leads to

20  an 80% reduction of formation of neo-intima in a model of carotid cuff lesion in rats
(House et al., Arterioscler. Thromb. Vasc. Biol. 2008, 28:441-7), indicating that
CaMKII inhibitors might also be used for treating restenosis.

What is more, CaMKIl contributes towards the proliferation of hepatic stellate

cells (Soliman et al.,, Cell Calcium 2009, 45, 284-292) and also towards the
25  proliferation of cardiac fibroblasts and the production of extracellular matrix by these
cells (Zhang et al., J. Cardiovasc. Pharmacol. 2010, 55:96-105).

These indications make CaMKIl a new therapeutic target in the treatment of
fibrotic diseases including hepatic fibrosis, cardiac fibrosis, pancreatic fibrosis, renal
fibrosis, pulmonary fibrosis, cutaneous fibrosis, intestinal fibrosis and ocular fibrosis.

30 It has also been recently suggested that CaMKIl is involved in the apoptosis
of endothelial cells induced by stress of the endoplasmic reticulum or of neuronal
cells induced with 6-hydroxydopamine, which may be important events, respectively,
in atherosclerosis and Parkinson’s disease (Timmins et al., J. Clin. Invest. 2009, 119:
2925-2941). Moreover, in a model of acute renal insufficiency induced by a systemic



a group -S(0)R10 in which p and R10 are as defined below; a group -ORIO in which R10 is as defined
below; 25 a halogen atom; a group -N(R11)C(0)R12, in which (i)R11 and R12 represent, independently
of each other, a hydrogen atom or a linear, branched or cyclic alkyl, optionally substituted with one
or more substituents chosen from halogen atoms, 30groups -OR9 and groups -NR9R'9, or  (h) R11 and

R12 form, together wyth tiod pogB3de which they are attaghed, a heterocyplgFiigr20a A950099M a lactam;
a group -N(R14)-CH2-C(0)NRI5R9, in which R14 and R15 form, together with the atoms to which they are

attached, a heterocycloalkyl, so as to form aé;géﬁeraz,inone and in which R9 is as defined below; a group

-C(O)NRI6R17 with BEESAH B PTEPRITRG oGt ith THEE R ST OV ARIRIERS Ard Gttached, a
heterocycloalkyl a dvbuler-gpithelrivteith andremeeseaion TH0he stngldunotiel) welinahservetdndhed alkylene

group; a group -C(Qaseaod0skH(RO- iconichRiis as definedinelavesr2009rouR:£346bt2)p; in which n
is as defined below, 15with U reé%rsesﬁnting % Ege {ﬁ!ﬁi&%ﬂgr{ﬁ@ eo [=Xo) 5pore et rqatoms chosen

from N, O and Sré))psqﬁ%ﬁfgﬂ % IS A5 define gw, the said he erocfcﬂ]aegelnéeggtlﬁ)raatg&gl'fr?éaturated or
aromatic, optio

lly ImeRTBC R SR FUIFSOBI(ifiRBY with one, two or several substituents chosen from: 20+
groups -0R7, in which R7 idasoefinecdetprotehilogéincatnnasyegiioe phidEid dR thin“suaclbrkbids as defined

below’ linear, bran%@i@ro?&ml@”(}ﬂsth%ﬂn%ﬁw é'f@sft,iwgqecently been reportedV\’UQs@@?aQ.ranre )
substituents chosen from halogen atomSS_, Z%‘ro%gs -OthQ" %roup]g, -NR R, and the grou f-CN, in which
R'9 and R10 areas G&HinS4%RISN! Gricf 5 A0 4%t aFrsal iR ¥R%P aP&Mﬁ'c'm?&%%%s, htfonally
substituted with onenewrierepsubis irrspastclon sen druptentivo giiaratstiskegroups -0R9, groups -NRpR'p
30and alkyl grayps, the sajg@ikithereuipsabaingoptirally sHRsttueswitiopneRfiinenebalsgen atoms; it
being understood thaﬁ whep Lg IS abh.eterqc cIoaIW{ rqQu pri W t least one r"tro en atom, the said
. . ? own hF inhibition, of “thé ~actl 'f@ aﬁ@gﬁ WTQFI g{[ﬂgo erazine”,a og ({E')se-
substituent is advantageously chosen from: groups -C( In which R, 1s as defined below; and
dependent reversion of allodynia of mechanical origin and hyperalgia of thermal
origin (Luo et al. J. Pharm. Exp. Ther. 2008 325: 267-275). These results suggest
that CaMKII inhibitors might make it possible to treat chronic pain.
15 It has also been reported that CaMKII inhibitors, in particular SMP-114,
enable inhibition of the expression of HIF-1a and the significant inhibition of VEGF
production in macrophages (Westra et al. BMC Musculoskeletal Disorders 2010,
11:61-72). In this case, the inhibitory activity of CaMKIl might be partly responsible
for the anti-arthritic effect of SMP-114, and, more generally, it might be thought that a
20  CaMKIll inhibitor might make it possible to treat rheumatoid arthritis.
A certain number of competitive CaMKII inhibitors are well known in the
literature, for instance KN-93 and the peptide AIP (autocamtide-2-related inhibitory
peptide). Isoxazole derivatives have also been described as CaMKII inhibitors (EP
1815 867) and, more recently, peptides such as CN21 have been disclosed as
25 inhibitors of the autonomous activity of CaMKIl (WO 2009/042 906).
Other competitive inhibitors of aryl-indolyl maleimide type (Levy et al. Bioorg.
Med. Chem. Letters 2008, 18:2390-2394, 2395-2398 and 2399-2403) have been
described in the literature. Non-competitive inhibitors bearing a pyrimidine unit are
also known (Mavunkel et al. Bioorg. Med. Chem. Letters 2008, 18:2404-2408).
30 One subject of the present invention is novel compounds that are CaMKII
inhibitors, corresponding to formula (1):



linear, branched or cyclic alkyls, optionally substituted with one or more substituents chosen from halogen
atoms, groups -0OR10, groups -NR,R’, and the group -CN, in which 5R9, R'g and RI, are
as defined below; and the said substituent being advantageously borne by the said nitrogen atom, or T
represents: a group -C(0)-; 100 a group -S(0)2-; or a group -0-(C2-C3)alkylene-; with U representing a
group -NR,R’, in whigipRe a1dgespsre as defined belowgor T representsp&ToRR20A40S0()9; or a group
-0-(C2-C3)alkylene-; when U represents a group -OR9, in which R, is as defined below; or T represents:
a linear or branched alkylene group; or 200 a group -0-(C2-C3)alkylene; with U representing a group

ent groups chosen from R1,

e two carbous‘\\a a saturated, unsaturated or
aromatic heterocycle, optionally subsiigutgd Wigth one or rh'pre lipear, pranctred or cyclic alkyl groups, the
said alkyl groups being optionally substif{ -0 e»fujm E ' w& chosen from halogen atoms,
groups -OR10, and groups in which Rep R(FEHd RI, arg as below, 38the said heterocycle being
fused with the aromatic ring, R5 representsRa linear or branchedRfikyl, optionally substituted with one or
more substituents chosen from halogen atoms, groups -QR9, groups -NR,R’,, the group -CN, groups
-C(0)NR9R9,, groups -S(0)R10 and cycloalkyl groups optionally substituted with a group -NR9R'9, in
which Rg, R'9, R10 Br¥{s"re as defined below, a cycloalkyl group, optionally substituted with a
group -NR9R'9, in which Rg 5and R'g are as defined below, an alkoxy group -OR9, in which Rg is
as defined beloy, an agyl Rpgmggxgwgpg%qwc‘?th one or more substituents chosen from groups
(C1-C3)alkyl, halogen atoms and groups -0-(C1-C3)alkyl, or a group -(CH2)t-R13, in which R13 and t are
as defined below, 10

» Xrepresents CH, C(alkyl) or N;

> R1, R2, R3 and R4, which may be identical or different, represent,
10 independently of each other:
¢ a hydrogen atom;
¢ a linear, branched or cyclic alkyl, optionally substituted with one or more of
the following:
o halogen atoms;

15 o -ORq;
o -NRoR%.
o -CN;
o -C(O)ORs,
o -C(O)NRsRe.
20 o -S(0)pRio:

o -S(0O):NRgR’y;
in which Ry, R’e, R1p and p are as defined below
e a group -S(O),R1oin which p and Ry, are as defined below;
¢ a group -OR;pin which Ry is as defined below;
25 ¢ a halogen atom;
e a group -N(R11)C(O)Ry5, in which
() Ry; and Ry represent, independently of each other, a
hydrogen atom or a linear, branched or cyclic alkyl, optionally
substituted with one or more substituents chosen from halogen atoms,

30 groups -ORg and groups -NRgR’g, or



R6 represents a hydrogen atom or a linear, branched or cyclic alkyl, and in which: F17 represents a
hydrogen atom or a linear, branched or cyclic alkyl, optionally substituted with one or more of the
following substituents chosen from halogen 15atoms, groups -OR9 and groups -NR9R'9with R9 and R'9
as defined above; 138 represents a heteroaryl group, advantageously a pyridine; R9 and R'9 represent,
independently of eaghopivar /agg3be®gen atom or a lineas, branched or cyplcTa#R2011/0B0019presents a
hydrogen atom or a linear, branched or cyclic alkyl optionally 20substituted with one or more halogen
atoms, RI 3 represents a heteroaryl or a heterocycloalkyl optionally substituted with one or more
substituents chosen from linear, brafl heﬁ‘b?'&@gﬁ/‘é 9 dogt hb{'%h‘&&@%ﬁ B4R PV Said
heterocycloalkyl comprises at lea@teohednitirienacationlkihisarorne fnay afsdtanally bear the said substituent,
25> trepresents 1 or 2, n ©pRsENNR, D-CHIGOMH, RIERTRRRARQ ah PR A it SR ohAgid, base or
addition salt with an acid ora ba?(?ﬁ apdvﬁlls itrr\] the IrforrR ophgdraﬁe or sollvah%ﬁso The compounds of
formula (1) may comprise one or Pnosreoasyr%meﬁ)(cac%r%gr? atoms. e}%é))?yr%%?/ Ugoezil(?sttoino{ﬂ]eq‘orm of
enantiomers or diastereoisoPR&8ZTRRS aEHAN I &xpridgiiaeRefN%¥mers, and also mixtures thereof,
including racemic mixturess fogreuparc bR, IRYEMiAIR, s andTRE RAMPYUBGS e farmiia tireaay exist in the
form of bases or acid-additi%qmo ISHSTiier] aggjg%ﬂ sc%lég form, &%Ei/a%milinvention. These salts may
be prepared with pharmaceutically acceptable am&s, ut the salts of other acids that are useful, for
example, for purifying or isbfa@idyRhEYcBmpistinds of formula (1) also form part of the invention.  The
compounds of formula (I) may alSeepristimsthe form of hydrates or solvates, i.e. in the form of
associations of gombinations with one ngyé%mger molecules or with a solvent. Such hydrates and
solvates also form part of the invention. 10In the context of the present invention, and unless otherwise
mentioned in the text, the following defhifiSASASFY S HAINEEE &18YR: a fluorine, chlorine, bromine or
iodine atom;  an alkyl group: a linear @pistenéHEXt, saturated aliphatic group, which may comprise 1, 2,

3,4, 5 or 6 carbon atoms (abbreviated agrolfpl $(6)alIKYNREY pra¥ ik freses the following groups may
be mentioned: (i) as group -Clalkyl, the methyl gr (H roup -C2alkyl, the ethyl group, (Hi) as group
-C3alkyl, the propyl or isopropyl gr_oﬁp,a(R/r)ogé/ é%cg_upz-)t / a@@tﬂé bat?ty(;%?}rs% _B%ﬁ%’r tert-butyl group, (v) as
group -05alkyl'the pentyl or isop¥iflyl Yroigpresenting an ARGISAK§rotRiM el fitSarBebraincREEE saturated,
divalent alkyl group as 20definethpr@vmosky cihvdsieh oay KoM @RSESIOR, 3 Aiactd ©és kendatibes

(abbreviated as (C1-05)alkyleneg)d)amnles hatmgybsangianatinehde aeamsdeagdor CH2)
ethylene (or -CH2-CH2-) or propylene Q-CHZ-CHZ-C_ 2- or - Cli?tglg&%radlcals; acycloalk\%

; | group: a
cyclic alkyl group that may compPRP3Y B0 85 oA ROl WL 5 SRY §96)cycloalkyl
and in which all the carbon atomsugstiteeijageesientiveming. Examples that may be mentioned include
cyclopropyl, cyglobutyl, cyclopentyl and cyclofgxyt atmips: whigh ROy @ipida: e isadical -0-alkyl in which
the alkyl group is as defined previously. I;ig(arﬂg!gs F]h%t may be mentioned include the groups
-0-(C1-05)alkyl or 30-(C1-05)alkoxy, and ]n par |&?Iar, ) as group -0-C1 alkyl, the group -Omethyl, (H) as
group -0-C2alkyl, the group -Oethyl, (Hi) #s #EHps ki thENYFo ifpasisHRs I RSO ®isopropyl, (iv) as
group -0-C4alkyl, the group -Obutyl, -Oisébutifear-OtartHedtyl;, (yrlasagspoddidiEiikgldsteuggoup -Opentyl,
-Oisopentyl or -Oneopentyl; with one or more substituents chosen from halogen atoms,
25 groups -OR;,, groups -NRgR’g and the group -CN, in which

Ry, R’s and Ry are as defined below; and
< saturated, unsaturated or aromatic heterocycles,
optionally substituted with one or more substituents
chosen from halogen atoms, groups -ORg, groups -NRgR’g
30 and alkyl groups, the said alkyl groups being optionally
substituted with one or more halogen atoms;
it being understood that when U is a heterocycloalkyl group
comprising at least one nitrogen atom, the said substituent is

advantageously chosen from:



an aryl group: a monocyclic or bicyclic aromatic group comprising between 5 and 10 carbon atoms and
advantageously between 5 and 6 carbon atoms. Examples of aryl groups that may be mentioned include
the phenyl group and the naphthyl group; a heterocyclyl group: a 3- to 10-membered monocyclic
or bicyclic group 5 comprising one or more heteroatoms chosen from 0, N and S. The said
heterocycle may be wagureiadogepestially unsaturated argl may comprise poT ®RRO14/0800¥® bonds. It is
then referred to as a heterocycloalkyl group. Examples of non-aromatic or heterocycloalkyl heterocycles
that may be mentioned include lactams, piperazinong, epoxyethyl, oxiranyl, aziridinyl, 10tetrahydrofuryl,
dioxolanyl,pyrrolidinyl,piperidyl,pyrazolidiﬁyl,iﬁﬁ%’gfdﬁ(ﬁmf %w&%{)ﬁbtﬁﬁpﬁiﬁﬁw Bﬁ'ﬁi’&aﬁ%, thiazolidinyl,
tetrahydropyranyl, dioxanyl, morpholinyl, pipeidgt, pipacagthgrl, cactahsitiytstroopgmalhyisudiskiategl,
thiomorpholinyl, dihydrofuryl, 2-imidazoliny;tR.enp )i el s idngenydnesbydrethicmyendigiiaydropyranyl,
pyranyl, tetr_ahydropyrldyl,_d|hydropyr|d_yl, tertcgahé/%%))’/n%llglnyhﬁgg,glsng|{%drroothéq watlﬂyvbh%nd .
corresponding groups derived from fusion With a phef nue eus, and more Bar%lcu arly morptﬁollnyl,
dioxalanyl, benZothiazolidinyl, pyrrolidiny! &adretisbPyrEfiafiaiegLelow advantageously, a
heterocycloalkyl is an optionally hridged eydicadkilugrougiognyarisinapdo sy iosridecaybore atams and
comprising 1, 2 or 3 heteroatom%mggﬁ@tgph from oxygen, nitrogen and sulfur, for instance piperidyl,
piperazinyl, pyrrolidinyl, hexamethyleneimin_o, morpholinyl and 1,1-dioxydotetrahydrothienyl groups.

The said heterocycle may also bt GR5&I&0E and 5- to 10-membered, and may then represent a heteroaryl
group. Heteroaryls that may especially deraventielfdd include the following 25 representative groups:
benzimidazolyhgoenzothiazolyl, furyl, imidaa@ylsiagelys indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl,
oxadiazolyl, pyrazinyl, pyridazinyl, pyrazolyl, pypd imidinvl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,
4-thiadiazolyl, thiazolyl, thienyl and t¥ia§o%% - ﬁggéﬁgge%%@?%ﬁeteroaryl group is a cyclic aromatic
group comprising 2, 30 3, 4 or 5 ¥4fb&haR5PEETAIAE ComiprRiryFeR2 iBr 8t ABth & whigefay be
chosen from a nitrogen atom, andefiygebeadorroand a sulfur atom, independently of each other, so as to be
identical or different, when therg-prg faQ.efthem, or independently of each other, so as to be identical or
different, when there are three of them. Examples that may especially be mentioned include pyridyl,
pyrrolyl and fuyl groups.  When the W@ ey 1s%ubstituted, the substituent(s) may be on one or
more carbon atoms included in the saickigeeepodydielpd)adcyiatrere appropriate, on 5 the heteroatom(s) of
the said heterocycle. When the hgteragyelfceempEsesupe Al sWhsHIRE RiSs hensadeb®;kprne on
different atoms or, where appro igte e%Qntth same atom; a protecting group Pa: a group that makes it
possible, firstly, to protect a reac ivep{unctloh such as a hydroxyl or an amine during a synthesis, and,
secondly, 10 to regenerate the intact reabiRA! RikeaHNed BteBRRIBP RSy nthesis. Examples of protecting
groups and of pootection and deprotectogronpthodS aasikelrnin; "Protective Groups in Organic Synthesis”,
Greene et al., 2"d Edition (John W&WM&QQ&HH@ Q‘%Y%Jpor_mRS@;JeﬁVmcﬁlr%péﬁdgﬁ%UQféhQ«g can be
readily cleaved from a molecule bg 15breaking a heterolytic bond, with loss of an electron pair. This group
may thus be readily replaced witfl QHSWCHYoup during a substitution reaction, for example. Such leaving
groups are, for example, halogens or an activated hydroxyl group such as a methanesulfonate,

benzenesulfonate, p-tobienemdfvegtavdridatantgriaie Bl impas Rbamy Kt HAWRS Imrdd eferences
for preparing them are given in 20"Adyances in Organic. Chemistry”, J. March, 3rd Edition, Wiley
Interscience, p%g 310- :?fge poTm}A\r\%'cf;A]\n3’1 eﬁv goﬁf)ooul%d%%&g%ﬁg%r) ?hgmg%%uubljlgé?sucr)?otﬁ?e%vention, a
first group of compoundéoBabieigByYaR eeiRpdlyRIesHitiRRItAh ANR pPreReRtined Sraneheds)”
advantageously A represgelittalkyHgrabps)dher SdidepkesgninCheiog Nptachaby tagetiusly Xitrepnesents CH;
more substituents chosen from halogen atoms, groups —OR;iq, and groups
-NRgR’g, in which Ry, R’y and Ry, are as defined below,

30 the said heterocycle being fused with the aromatic ring,

> Rs represents:
e a linear or branched alkyl, optionally substituted with one or more
substituents chosen from halogen atoms, groups -ORy, groups -NRgR’y the



and/or R1, R2, R3 and R4, which may be identical or different, represent, independently of each other: 30
a hydrogen atom; a linear, branched or cyclic alkyl, optionally substituted with one or more of the
following: halogen atoms; -01=19; -NR9R'9; -CN; -C(0)0R9; -C(0)NR9R9,; 50 -S(0)pRio;
-S(0)2NR9R'9; a group -S(0)pR10; a group -OR10; a halogen atom; 10 a group -N(R11)C(0)R12, a
group -N(R14)-CH2y( 2 R188306Which R14 and R157form, together wpz thergoMsos0049ch they are
attached, a heterocycloalkyl, so as to form a piperazinone and in which R9 is as defined below; a
group -C(0)NRI6R17 with R16 and R17 forming, together with the pitrogen 15atom to which they are
attached, a heterocycloalkyl?r%paéctg’f8FPH%?d\“/%ﬁ?&%%@)lqu%I)grﬁupﬁf)éﬁE?/\pgioaaﬁ?/r%ﬁ'amw 9"oUR%roup -T-U,
in which: T represents: a sirjilenbloneltz00tadinghracsrbrantiiieB alkykeriengreup s, & grawppr-&€)-, a group
-S(0)p- in which p is as defingdisirlenudwa group -0-(CH2)p- in which n is as defined below, with U
representing a heterocycle comprising one or more 25 Eet rogtoms chosen f N, 0 and S(0)p, in which
p is as defined below, the sa?i&%ae aeli‘é{?:%?%%é’ﬂé’ ns%lf ra gaﬁa%gsgm]rgtglé? oF aNr(l";?ﬁ%inc"'? (‘Svgffgnﬁa‘fly mono- or
di- or polysubstituted with od89 o3¢ 3edefardssituents chosen from: groups -OR7, 30+ halogen

atoms, ¢ an alkoxy group —ORg, in which Rg is as defined below,
e an aryl optionally substituted with one or more substituents chosen from
groups (C1-C3)alkyl, halogen atoms and groups —O-(C1-C3)alkyl, or

¢ a group —(CH.)-R13, in which Rz andt are as defined below,

10
> Re represents a hydrogen atom or a linear, branched or cyclic alkyl,
and in which:
» Ry represents a hydrogen atom or a linear, branched or cyclic alkyl, optionally
substituted with one or more of the following substituents chosen from halogen
15 atoms, groups -ORgy and groups -NRgR’g with Rgand R’y as defined above;

» Rg represents a heteroaryl group, advantageously a pyridine;
> Ry and R’y represent, independently of each other, a hydrogen atom or a linear,
branched or cyclic alkyl;
» Ry represents a hydrogen atom or a linear, branched or cyclic alkyl optionally
20  substituted with one or more halogen atoms,
» Ry3 represents a heteroaryl or a heterocycloalkyl optionally substituted with one
or more substituents chosen from linear, branched or cyclic alkyls, it being
understood that when the said heterocycloalkyl comprises at least one nitrogen
atom, this atom may optionally bear the said substituent,
25 » trepresents 1or2,
» nrepresents 0, 1, 2 or 3, and
» prepresents 0, 1 or 2,
in the form of acid, base or addition salt with an acid or a base, and also in the form
of hydrate or solvate.
30
The compounds of formula (I) may comprise one or more asymmetric carbon
atoms. They may thus exist in the form of enantiomers or diastereoisomers. These
enantiomers and diastereoisomers, and also mixtures thereof, including racemic

mixtures, form part of the invention.



groups -C(0)R7, linear, branched or cyclic alkyls, optionally substituted with one or more substituents
chosen from halogen atoms, groups -Oft, groups -NR9R'9 and the group -CN; + saturated, unsaturated
or aromatic heterocycles, optionally substituted with one or more substituents chosen from halogen
atoms, groups -0R9, groups -NR9R'9 and alkyl groups, the said alkyl groups being optionally 5substituted

with one or more halg@eroatposs3bbeing understood tha when U is a heeOIoFReeiy/080849 comprising
at least one nitrogen atom, the said substituent is advantageously chosen from: + a group -C(0)R2; and
10+linear, branched or cyclic alkyls, option?lly substituted with one or mofre substituents chosen from
halogen atoms, groups -OthfegF(?[ﬁ?QqRﬂﬁé’lﬁ 80 O BN S Ay The' D3RP Gh &fii8AY B¥ing
advantageously borsaith\Sued sdititinitizsife fostopaltief 16 Nyepiesents: a group -C(0) a group -S(0)2-; or a
group -0-(C2-C3)alkylene-Tiesh s4ireRigpeaibRsharaiaum PNERbdBiclpactRpprsadis; ruareup -C(0)-; or
a group '0'(C2‘C3)as'éfﬁ{s'eQF'%WE*‘Za%reHf%%ea”rténgs%fﬁfff%‘? 'e%r%eb%?%ﬁ G%Prir‘?é’egsl& at"gﬁ‘ge%ﬁé’r branched
alkylene group; or a group - {-,\ -C3)alkylene-; wit representing a group -NR8RY; 30or alternatively
two adjacent group<SeRBSERPREMORIUIRY) HEP 5078 RATRENR IKMEEAR: form, with the two carbons that bear
them, a saturated, unsaturttieccompoanaaticf Hetenoayt)emaptasakisubstitetéshwith opdraesnare linear,
branched or solvates, i.e. in the form of associations or combinations with one or more water
molecules or with a solvent. Such hydrates and solvates also form part of the
invention.
10 In the context of the present invention, and unless otherwise mentioned in the
text, the following definitions apply:
» ahalogen atom: a fluorine, chlorine, bromine or iodine atom;
> an alkyl group: a linear or branched, saturated aliphatic group, which may
comprise 1, 2, 3, 4, 5 or 6 carbon atoms (abbreviated as -(C1-C6)alkyl). By way of
15 example, the following groups may be mentioned: (i) as group -C1lalkyl, the methyl
group, (ii) as group -C2alkyl, the ethyl group, (iii) as group -C3alkyl, the propyl or
isopropyl group, (iv) as group -C4alkyl, the butyl, isobutyl or tert-butyl group, (v) as
group -Cbalkyl, the pentyl or isopentyl group;
» an alkylene group: a linear or branched, saturated, divalent alkyl group as

20  defined previously, which may comprise 1, 2, 3, 4 or 5 carbon atoms (abbreviated as
-(C1-C5)alkylene-). Examples that may be mentioned include the methylene (or
-CH2-), ethylene (or —CH2-CH2-) or propylene (-CH2-CH2-CH2- or —C(CHS3),-)
radicals;

> a cycloalkyl group: a cyclic alkyl group that may comprise 3, 4, 5 or 6 carbon

25 atoms, also abbreviated as -(C3-C6)cycloalkyl and in which all the carbon atoms are
engaged in the ring. Examples that may be mentioned include cyclopropyl,
cyclobutyl, cyclopentyl and cyclohexyl groups;

> an_alkoxy group: a radical -O-alkyl in which the alkyl group is as defined

previously. Examples that may be mentioned include the groups -O-(C1-C5)alkyl or
30 —(C1-Cb5)alkoxy, and in particular, (i) as group —O-C1alkyl, the group -Omethyl, (ii) as
group —O-C2alkyl, the group -Oethyl, (iii) as group —O-C3alkyl, the group -Opropy! or
-Oisopropyl, (iv) as group —O-C4alkyl, the group -Obutyl, -Oisobutyl or -Otert-butyl,

(v) as group —O-C5alkyl, the group -Opentyl, -Oisopentyl or -Oneopentyl;
» an aryl group: a monocyclic or bicyclic aromatic group comprising between 5



cyclic alkyl groups, the said alkyl groups being optionally substituted with one or more substituents
chosen from halogen atoms, groups -OR10, and groups and/or R5 represents 5 a linear or branched alkyl,
optionally substituted with one or more substituents chosen from halogen atoms, groups -OR9, groups
-NR9F1'9, the group -CN, groups -C(0)NR9IR9,, groups -S(0)pRI0 and cycloalkyl groups optionally
substituted with a gngp 203 2388308 cycloalkyl group, ogtionally substitutedwiEHRa2@0eBoO®.R',, 10 an
alkoxy group -OR9, an aryl optionally substituted with one or more substituents chosen from groups
(C1-C3)alkyl, halogen atoms and roups -0-(C1-C3)alkyl, or a CF12)t-R13, advantageously R5
represents (i) a line&dr B%Qﬂé ARG ﬁﬂiﬁ?% ol 5\?&‘1 PR 82”’??8%%55%@&5% ts chosen
from halogen atomsofgauu;gsmmagh@tromsbwmqmoaad dldalkie greunpsg(@iipzaogdialkgpiirolip (Hi), an
aryl optionally substit#igs! with one or more substituents chosen from groups (C1-C3)alkyl, halogen atoms

and groups -0-(C1- CS)%Ikyaél ortél\é)cagroug ?Cl I:J\§2}t 3%3 ang/ %%c? resents )éﬁgdroog%g atom or a

linear, branched or cyclic 6 represents an %}g a om, ana/or

represents a hyélrog‘ét'i“ﬁf@tﬂgd?rﬁ Rhgﬁe@%ﬁ@%@ﬁ@éﬁe HA91C0 ﬁt adly substituted with one or more
substituents chosen from Matogeia atetscgrioupsay?beOfdiamddywupstidiR Ris@ncied 138 repsesents a
heteroaryl group, adééﬁ%ﬁ&?%é%arﬁéﬁéd%%b%”%%s Itis ﬁgn%%ﬁe% "BPEeSeedSRATME MY of each

other, a hydrogen atom or a linear, 3Qbranched or {{‘c ic alkyl; and/or ~ R10 represents a hﬁﬁrogen atom

or a linear, branche&%t’%ygﬁ(@rﬁﬁ@f P tiBAAA PRt té‘&WYHVSHé"W M AS MO, BRdior  R11
and R12 represent, ingldioeed entigiusieeatsiatantrer, aivg/drngen. ateppxethlineaximrahchadroinyyclic alkyl,
optionally subsltitute@tygmmrgr rrmgom{ystitgm&mseﬂggﬁwham%mmms @rRURSifHgO and groups

-NR9R'9, or R11 an F[ e her th the atoms, g ey are attached, a eterocycloalkyl SO
asto form a Iactam P' mdﬁﬁ% Ereas,vtén & lheteptlaegépily d he e%%%cgldcrﬁpatllkﬂ dptléﬂﬁﬁ? Substituted
T @

with one or more suﬁ‘é’ﬁ?t]@'tﬁlél cRBSEM fr ARSIAGAY): DRAFEN PEV@W%IRQ‘E&WbéW@W@ﬁHOd that when
the said heterocycladitiygrciomiprisesimideadstgne ritBogerlatgm, thygaatdnylmaybgtaizbypHeesr the said

substituent, advantngrW iﬁy?aﬂrqug%wﬁw)dyl,a@q{)%ropyridyl, tetrahydropyrimidinyl and

15  dihydrothiopyranyl, and corresponding groups derived from fusion with a phenyl

nucleus, and more particularly morpholinyl, dioxalanyl, benzothiazolidinyl, pyrrolidinyl
and benzopyrrolidinyl rings.
Advantageously, a heterocycloalkyl is an optionally bridged cyclic alkyl group
comprising 4, 5, 6 or 7 carbon atoms and comprising 1, 2 or 3 heteroatoms chosen
20 from oxygen, nitrogen and sulfur, for instance piperidyl, piperazinyl, pyrrolidinyl,
hexamethyleneimino, morpholinyl and 1,1-dioxydotetrahydrothienyl groups.
The said heterocycle may also be aromatic and 5- to 10-membered, and may
then represent a heteroaryl group.
Heteroaryls that may especially be mentioned include the following
25 representative groups: benzimidazolyl, benzothiazolyl, furyl, imidazolyl, indolyl,
indolizinyl, isoxazolyl, isoquinolinyl, isothiazolyl, oxadiazolyl, pyrazinyl, pyridazinyl,
pyrazolyl, pyridyl, pyrimidinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3, 4-thiadiazolyl,
thiazolyl, thienyl and triazolyl.
Advantageously, a heteroaryl group is a cyclic aromatic group comprising 2,
30 3, 4 or 5 carbon atoms and comprising 1, 2 or 3 heteroatoms, which may be chosen
from a nitrogen atom, an oxygen atom and a sulfur atom, independently of each
other, so as to be identical or different, when there are two of them, or independently
of each other, so as to be identical or different, when there are three of them.



t represents 1 or 2, and/or represents O, 1, 2 or 3, 15and/or p represents 0, 1 or 2 and/or in the form of
acid, base or addition salt with an acid or a base, and also in the form of hydrate or solvate. 20 Among
the compounds of formula (1) that are subjects of the invention, a second group of compounds is formed
by the compounds for which: A represents CH, )=. X represents CH, C(alkyl) or N, advantageously X
represents CH, 25>\ B&126888d6L34, which may be igentical or differepg TaFR28211050A®eNndently of
each other: a hydrogen atom, a linear, branched or cyclic alkyl, optionally substituted with one or more of
the following halogen atoms a rou -OR9 or -NR9R'9, in 30which Rg and R resent, independently
of each other, a hydF38&R' %ﬁom Oy ngﬁ?e'ﬂ?ﬁ}‘lc%eedn@%%% éﬂﬁweapdfk%b t§'|£16”8r Wtoup -oft, in

which R10 represengsadsydrogen atom or a linear, branched or cyclic alkyl optionally substituted with

one or more halogen atomgnhaRdHe NeRELSSRIS & duBERuteh e gRBAOBM sr?} HaBeNRAAI@0)1R12, in
which R11 and R12 repres ant 5t|pndse%gﬂgentla/ feacdhrgete?rcalhygr{gfg atom. or ra(tjllngar branched or
cyclic alkyl or R, and 1§afrorm o%;ether wit the atoms 1o Whith t they are at?achgg ghe?érocycloalkyl SO
as to form a lactam:"g QP&IB%W iRVIMHR'P hefeosueits:\1bea &ﬁ@é‘ﬁ&ﬁ@'eéﬂﬁ‘&ﬁ?% teiehed alkylene
group, a group -C(Qubsttgrotsp tHSOymyirsvhichepaie pitsentsatdnis asr 2where appropriate, oa gieup
-0-(CH2)p- in which &y represents 0, 1, 2 or 3, 15and U represents a heterocycle comprising one or more

heteroatoms chosen from N, 0 and S( Or) in which P represents 0,
> a protecting ‘group Pg: a group' that makes it possible, firstly, to protect a

reactive function such as a hydroxyl or an amine during a synthesis, and, secondly,

10  to regenerate the intact reactive function at the end of the synthesis. Examples of
protecting groups and of protection and deprotection methods are given in
“Protective Groups in Organic Synthesis”, Greene et al., 2" Edition (John Wiley &
Sons, Inc., New York);

> a leaving group: a group that can be readily cleaved from a molecule by

15  breaking a heterolytic bond, with loss of an electron pair. This group may thus be
readily replaced with another group during a substitution reaction, for example. Such
leaving groups are, for example, halogens or an activated hydroxyl group such as a
methanesulfonate, benzenesulfonate, p-toluenesulfonate, triflate, acetate, etc.
Examples of leaving groups and references for preparing them are given in

20  “Advances in Organic Chemistry”, J. March, 3™ Edition, Wiley Interscience, pp. 310-
316.

Among the compounds of formula (l) that are subjects of the invention, a first
group of compounds is formed by the compounds for which:
A represents CH or C(CHj3), advantageously A represents CH;
25 and/or
X represents CH or N, advantageously X represents CH;
and/or
R,, Ry, R; and R4, which may be identical or different, represent, independently
of each other:

30 ¢ a hydrogen atom;

¢ a linear, branched or cyclic alkyl, optionally substituted with one or more of
the following:

o halogen atoms;

o -ORqg;



1 or 2, the said heterocycle being of the formula: M 1\ " McM4 in which 20 " represents the position of
attachment of U to T; M1 represents a C or N atom; M2 and M3, which may be identical or different,
represent a C, N or 0 atom or S(0)p in whichp =0, 1 or 2; M4 represents a C, C(=0), N, 0 or S(0)p
atom in which p = 0, 1 or 2; 25each of the 11/11, which may be identical or different, represent a C, C(=0),

N, 0 or S(O)p atom iwePeR Pe863d60r 2; 1=0, 1, 2 o1 3; it being undepgPEERPSE LOSDOADHhe M1, -
M2, - M3, - M4 or M1 may be optionally - substituted if a valency is available and/or the adjacent MMMM
orm-1, -2, -3, -4 -. -1 30may be attached via a double bond, where appropriate; the said heterocycle U
being saturated, unsaturated Or é%fic, optionally mono- or di- or polysubstituted with one, two or
several substituents chosen fromCNyroups -0OR7, in which R, represents a hydrogen atom or a linear,
branched or cyclic alkyl, halogengitos,. groups -COR, in which R, represents a hydrogen
atom or a linear, Sbranched or CYEL?B ﬂhyh linear, branched or cyclic alkyls, advantageously a methyl, an
ethyl or a cyclopropyl, optionaﬁly S b%tltu%e%l with one or more halogen atoms, saturated, unsaturated or
aromatic hetero%ycles, especfally%(%'f’emcycle comprising an N, advantageously a morpholinyl, a 10
pyrrolidinyl or a piperidyl, optieonallyGulBtRged with one or more groups chosen from halogen atoms and
alkyl groups optionally subgtit F&?p"-‘é%?ﬂ% or more halogen atoms; or alternatively two adjacent groups
from among RI, R2, Fig and R4 are linkéd and form, with the two carbons that bear them, a saturated,
unsaturated or aromatic 15 %@%c%’i@a optionally substituted with one or more linear, branched or cyclic
alkyl groups, the said alkylkgroapgdeangroptionally substituted with at least one group chosen from groups
-NROF1'9, in whjch R, and,l%'gpggﬁemﬁﬁ)wEendently of each other, a hydrogen atom or an alkyl group,

the said heterocycle being fused with the aromatic ring, 20> R5 represents (i) a linear or branched alkyl,
optionally substituted with bAGGHP -N(R14)-CH2-C(O)NR;5Rg, in which Ry; and Rys form, together with
the atoms to which they are attached, a heterocycloalkyl, so as to form a
piperazinone and in which Reis as defined below;
¢ a group —C(O)NRsR¢7 with Ryg and R4; forming, together with the nitrogen
15 atom to which they are attached, a heterocycloalkyl, so as to form
advantageously a piperidy! or a pyrrolidinyl,
e a group -T-U, in which:
= T represents:
o asingle bond,
20 o a linear or branched alkylene group;
o agroup -C(O)-,
o agroup -S(O),- in which p is as defined below, or
o agroup -O-(CHy),- in which n is as defined below,
with U representing a heterocycle comprising one or more
25 heteroatoms chosen from N, O and S(O)p, in which p is as defined
below, the said heterocycle being saturated, unsaturated or aromatic,
optionally mono- or di- or polysubstituted with one, two or several
substituents chosen from:
s groups -ORy,
30 < halogen atoms,
s groups -C(O)R5,
< linear, branched or cyclic alkyls, optionally substituted
with one or more substituents chosen from halogen atoms,
groups -ORyy, groups -NRgR’g and the group -CN;



more substituents chosen from halogen atoms, cycloalkyl groups, groups -NR,R’,, in which Rg and R'g
represent, independently of each other, a hydrogen atom or an alkyl group and groups -OR9, in which Rg
represents a hydrogen atom or an alkyl group, (H) an aryl optionally substituted with one or 25more
substituents chosen from groups (C1-C3)alkyl, halogen atoms and groups -0-(C1-C3)alkyl, and R6

represents a hydroggmoagom @ggdoear, branched or cygbc alkyl, in the fopepiFRR20:1hABDO1 Rddition salt
with an acid or a base, and also in the form of hydrate or solvate. 30 Among the compounds of

formula (I) that are subjects of the invention, another group of compounds is formed by the compounds

corresponding to formula (I') below: CORRECFEB'EEE TN off 1SRIER N \R‘ﬂf%%@i:l-l

represents: a hydrogen atom, a linear, brapelitalyr cpblttaiky|, wptiordly asubseititedhsitient® or more of
the following substituents chosen from halggsseRtimsh J6guR 2 & Lfrolpin oRIChRipanNNR R Eepresent,
independently of each other, a hydrogen atom qr an alkyl group, advantageously.a methyl, -OR10, in
which RI, represents a hydrogen atom or a ﬂ%e%}ﬁb%onu Se hgr Sc%/%li%%ﬂk %“&‘T‘on%ﬁ? sotﬁ)ggﬁﬁlj&ed with one
or more halogeR atoms, a halogen atom, S¢eliipted WkhiAnRRICROre-BpRISERO B a single bond, an
alkylene group, advantageously a greing -(Gdd29tbat, thagroternC0)is a hetraepctgHyoup which n

represents 0, 1, 2 or 3, and U repiesenis @ spiated dnsatysaiedgharomalshelgmmes qptionally

mono- or disubstituted with a substituent, advantageously chosen from: halogen atoms, groups -COR, in
which R, represents a hydrogen 2t4ABPEPHIESMBPLHI d or cyclic alkyl, advantageously a methyl,
linear, branched or cyclic alkyls, advantageowstycametRyR-aangthyl or a cyclopropyl, the said alkyl being
optionally substiguted with one or more halogemsar, NRERKPRYICE Ss\REY ARG EOMRINBRtsIBEBE OMPriSINg a
nitrogen atom, advantageously a morpholiny|, a pyrralidinyl or.a piperidyl, the said hetergcycle being
optionally CORRECTED SHEET (RULE 9?’%30 r%(ﬂﬁs%‘ft%tté%%ﬁ chicke %?r?nr%apee"o‘?gﬂﬁqs%hsmen from
halogen atoms; R2, R3 and R4, which may/B®5d&ftieeyrifRsRt AddpRadeRt{Nepresent: a hydrogen
atom, 50 a linear, branched or cyalit thikydaptiovsaiiyesu ity tedvaithgaoasy wne afythiesfalidaving
substituents chosen from halogeﬁit@ggénsa@ﬂq groups -NR9R'9, in which Rg and R'g represent,

independently of each other, a h¥dro en atom or an alkyl, advantageously a methyl,
15 = T represents:

o agroup —C(0)-;

o agroup =S(0),-; or

o agroup —0O-(C2-C3)alkylene-;
with U representing a group -NRgR’.

20 or

= T represents:
o agroup —-C(O)-; or
o agroup —O-(C2-C3)alkylene-;
with U representing a group -ORq;
25 or
= T represents:
o alinear or branched alkylene group; or
o agroup —0O-(C2-C3)alkylene-;
with U representing a group —NRgRy;

30 or alternatively two adjacent groups chosen from R1, R2, R3 and R4 are linked
and form, with the two carbons that bear them, a saturated, unsaturated or
aromatic heterocycle, optionally substituted with one or more linear, branched or
cyclic alkyl groups, the said alkyl groups being optionally substituted with one or



a group -Oft, in which R10 represents a hydrogen atom or an alkyl 10optionally substituted with one or
more halogen atoms, a halogen, a group -T-U with T representing a bond and U a
morpholinyl, or R1 and Rg are linked and form, with the two carbon atoms that bear them, a heterocycle
chosen from a piperidine, a thiazole, a tetrahydrofuran and a 15 dioxane, the said heterocycle being

optionally substituteyygitpa1/ogesosranched or cyclic alikyl optionally subgigiegk20t OFEHH9, in which
Rg and R'g represent, independently of each other, a hydrogen atom or a methyl, the said heterocycle
being fused with the aromatic rin(‘; R5 represents (i) a linear or branched alkyl comprising from 1 to 5

carbon 20 atoms, advaltayed §Sf}’3ﬁt%tﬁ SERGHEI) Lo BRI ERR o RMiere*2andtiRhts chosen

from halogen atoms ad\Wétdgeously a fluorine atom or a group -OH, (H) an aryl optionally substituted
with one or more supsdistents chosen from groups (C1-C3)alkyl, advantageously a methyl group, halogen

atoms, advantageoustFg }CL%‘Pri%%tQ-tom and groups -0-(C1-C3)alkyl 25advantageously a group methoxy,

in the form of acid, base or a(?altlori salt with an acid or a base, and also in the form of hydrate or solvate.
Among the combounds of TGniaR2{1)%r Pranghedeakybneicrmdy abpdiEd s Btithensormbdifids for which:
A represents CH; and/or )=.s¥beiiese isosdr; fandfeiggdr latbras, fd and-BH, dera\qisalrepresent a

hydrogen atom and/or R1 igrggbﬁréw A : gé%%%mﬁt&g]; gg{)grg@lfzgEg&l’di%gdﬂ%g@@gé&%gl)

ISA/EP WO 2011/0863061 IFR2011 19’ RI'is chosen from: CR-\_ C
CORRECTED SHEET (RUIR 815 s#ypsstuted with a group -NRsR',

¢ a cycloalkyl group, optionally substituted with a group -NRgR’s,
10 ¢ an alkoxy group —ORq,
e an aryl optionally substituted with one or more substituents chosen from
groups (C1-C3)alkyl, halogen atoms and groups —O-(C1-C3)alkyl, or
* a group —(CHy)i-Rys,
advantageously Rs represents (i) a linear or branched alkyl, optionally substituted
15 with one or more substituents chosen from halogen atoms, groups -ORg, groups
-NRgR’sand cycloalkyl groups, (ii) a cycloalkyl group (iii), an aryl optionally
substituted with one or more substituents chosen from groups (C1-C3)alkyl,
halogen atoms and groups —O-(C1-C3)alkyl, or (iv) a group —(CH2)+-Rjs3,
and/or
20 Rs represents a hydrogen atom or a linear, branched or cyclic alkyl,
advantageously Rs represents a hydrogen atom,
and/or
R represents a hydrogen atom or a linear, branched or cyclic alkyl, optionally
substituted with one or more substituents chosen from halogen atoms, groups
25 -ORg and groups -NRgR’y;
and/or
Rs represents a heteroaryl group, advantageously a pyridine;
and/or
Ry and R’y represent, independently of each other, a hydrogen atom or a linear,
30  branched or cyclic alkyl;
and/or
R, represents a hydrogen atom or a linear, branched or cyclic alkyl optionally
substituted with one or more halogen atoms,
and/or



-0 N N<LMS 0j2 r"--//l. NN )-CF\3\ Th-ECH-NOP withp=0, 1,2 0r3 _Nn 210and/or
(C1-C3)alkyl,advantageously a methylgroup,halogenatoms, advantageously a fluorine atom; and/or U
represents a saturated, unsaturated or aromatic heterocycle, optionally mono- or disubstituted,
comprising at least one nitrogen atom and/or one 50xygen atom, and/or U represents a saturated

heterocycle comprisygQ ableaegesesnitrogen atom; and/ps U represents piogterR2e4HE eBuE from:
an azetidinyl, advantageously an azetidin-1-y1 or an azetidin-3-y1; 100 a pyrrolidinyl, advantageously a

rrolidin-1-y1 or a pyrrolidin-3-y1;
Py y Py Ry; and RYg represent, independently of each other, a hydrogen atom or a linear,

branched or cyclic alkyl, optionally substituted with one or more substituents chosen
from halogen atoms, groups -ORg and groups -NRgR’g. or Ry1 and Ry, form, together
with the atoms to which they are attached, a heterocycloalkyl, so as to form a lactam;
5 and/or
R,3 represents a heteroaryl or a heterocycloalkyl optionally substituted with one
or more substituents chosen from linear, branched or cyclic alkyls, it being
understood that when the said heterocycloalkyl comprises at least one nitrogen
atom, this atom may optionally bear the said substituent, advantageously Ry3 is a
10  tetrahydrofuryl,
and/or
t represents 1 or 2,
and/or
n represents 0, 1, 2 or 3,
15 and/or
p represents 0, 1 or 2
and/or
in the form of acid, base or addition salt with an acid or a base, and also in the form
of hydrate or solvate.

20
Among the compounds of formula (I) that are subjects of the invention, a
second group of compounds is formed by the compounds for which:
> Arepresents CH,
> Xrepresents CH, C(alkyl) or N, advantageously X represents CH,
25 > Ry, Ry, Rz and R4, which may be identical or different, represent,
independently of each other:
o a hydrogen atom,
o a linear, branched or cyclic alkyl, optionally substituted with one or
more of the following halogen atoms, a group -ORg or -NRgR’, in
30 which Ry and R’y represent, independently of each other, a hydrogen

atom or a linear, branched or cyclic alkyl,
o a group -S(O),Rso or a group -ORio, in which Ry, represents a
hydrogen atom or a linear, branched or cyclic alkyl optionally



an oxopyrrolidinyl, advantageously a 2-oxopyrrolidin-1-y1; a piperidyl, advantageously a piperid-1-yl, a
piperid-2-y1 or a piperid-4- yl, particularly advantageously a piperid-1-y1 or a piperid-4-y1; a
1,2,3,6-tetrahydropyridyl, advantageously a 1,2,3,6-tetrahydropyrid154-y1; a pyridyl,
advantageously a pyrid-2-y1; a piperazinyl, advantageously a piperazin-1-y1,; a
diazepanyl, advantayeypeh1dssogan-1-y1; a moygholinyl, advantagequel2e M@stein-4-y1 or a
morpholin-3-yl, 20especially a 4-(R)-1-morpholin-3-yl, particularly advantageously a morpholin-4-y1;
a 1,1-dioxo-1llambda6-thiomorpholin-4-yl. Among the compounds of formula (%]e)‘éhat are subjects of the
invention, 25mention may be mat&¥L Y@Qi?ﬁ'@? 81‘9%(5 fBﬂEﬁ/\ﬁﬁBW@Wt Ircﬁ}ﬁ%'f;so(?’tIA]né'rcompounds.
of the table below: 7-Amino-8-etl?y1-2-(4-hydroxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide; Z-Afnarwetkeszothiazol-6-ylamino)-8-ethy1-5-oxo-5,8-dihydropyrido[2,3-
30d]pyrimidine-6-carboxamide; . .
7-Amino-2-[4-(cyclopropanecarbon 'rrﬁg?hyl'gl ﬁﬁz)%%)eRrWIamin(\)l\jt]éc-hethT/T-S-aggp-gE- represent,
dihydropyrido[2;:3-d]pyrimidine-61® B@%?’;ﬂﬂ‘i'dé’f each other, a hydrogen atom or a linear, branched or
7-Amino-8-ethyl-2-[4-(4-methylpipgtazingt braarbany Bpheny)angibgrovak okb &oms to which they
_d'hydmpy”do[z’3'd]py”m'd'neﬁéﬁ@@%%%he?éf%@ cloalkyl, so as to form a lactam; _
ino-2-(4-cyclopentyloxyphenylamino)-8-ethy1-5-0x0-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylSiptARHP S HeYIino]-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxXaamthsents:
57-Amino-8-ethyl-5-0x0-244-(4-pyrroliding Liyipingid- 1-yOphenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-244-(4-pyrrolidirT-i‘-&'ﬂﬁ?ﬁ@ﬁBfir-'f/@rghaéwgl‘fgﬁw%%l]'%,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxangidep -C(O)-,
7-Amino-8-ethyl-5-0x0-244-(4-pyrrolidin- Iy WRiRereldy YA Rnemypaepnakado, 1 or 2,
10dihydropyrido[2,3-d]pyrimidine-6-carboxamide; 7-@% o
ino-8-cyclopenty1-2-(4-morpholin-4-ylph &y A 0'5- - %d%la?fpyﬁer%ﬁﬁ?ﬂaﬁ,é’-z or3,
d]pyrimidine-64darboxamide; 7-AmirdhS-&thyeBaskote-[@- (prirseieliele - 1ICouEsph plaaayliminees, 8-
dihy?ro(pyrido[Zi3-d]pyrimidine-6:s ¢1%ifb@é&iﬁi§i§hosen fromrl]\l,IO and S(O)p in which p represents 0,
152-[4-(4-Acetylpiperazin-1-yOphen inQJ-7-amino-8- -5-0xp-5,8- ,
dihydropyrido[2,3-d]pyrimidine-6-car gi(%r?ﬁéeg;a%rng?groc)%e%eﬁ]é)épt#e%rmUIa'
7-Amino-8-ethy1-2-(4-morpho|in-4-y|benzylamino)-5-g%¥925$§/rgiiihydropyrido[2,3-
d]pyrimidine-6-carboxamide;  7-Am * M7
ino-8-ethy1—5-oxo-2-(quinolin-3-ylamino)-5,8-dihydropyM@dYbs-d]pyrimidine-G- 20carboxylamide;
7-Amino-8-ethyl-5-0x0-2-[4- 3-P' erid-1-ylpropoxy)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimi5'i @-%L?carboxamide;
7-Amino-8-eth¥B5-oxo-2-(8,416pbetetristipe mpstio] bi2lkipyridytlobUyamino)-5,8-
dihydropyrido[Z,3-d]pyrimidinﬁ-r@pq:@§g%a§@_j@%| atom: _ _ .
25T-Amino-B-ethyl-5-0x0 2 P ey e DR 8 tioR oo o

or S(O)p in whichp =0, 1 or 2;

e M, represents a C, C(=0), N, O or S(O)p atom in whichp =0, 1 or 2;

25 each of the M;, which may be identical or different, represent a C, C(=0), N,
O or S(O)p atom in whichp =0, 1 or 2;
¢ i=0,1,2o0r3;

it being understood that each of the My, M., M3, M4 or M; may be optionally
substituted if a valency is available and/or the adjacent My, M, M3, M, or M,
30 may be attached via a double bond, where appropriate;
the said heterocycle U being saturated, unsaturated or aromatic, optionally
mono- or di- or polysubstituted with one, two or several substituents chosen from:



d]pyrimidine-6-carboxamide; 7-Am
ino-8-ethy1-5-0x0-2-(quinolin-6-ylamino)-5,8-dihydropyrido[2,3-d]pyrimidine-6- carboxamide; 7-Am
ino-8-ethy1-2-(3-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3- 30d]pyrimidine-6-carboxamide;
7-Amino-2-(2,3-dihydrobenzo[1,4]dioxin-6-ylamino)-8-ethy1-5-0x0-5,8-
dihydropyrido[2,3-dwairzedifvegssesooxamide; 16 PCT/FR2011/050019
7-Amino-8-ethy1-2-(3-fluoro-4-hydroxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide; 7-Am ino-8-ethy1-2-(3-methylsulf ,
anylphenylamino)-5-oxo-5,8-dihylPsB5ritdl2, 51 WIBSRiridl AR S LU XIS 73j0m o a linear,
ino-8-ethy1-2-(4-morpholin-4-ylphenglma preydioftbys,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide;
57-Amino-8-ethy1-2-(4-morpholinsykphasyiamino)-5-oxo-5,8-dihydropyrido[2,3-
dlpyrimidine-6-carboxamide; 7-Am, . _coR. in whic represents drogen atom or a Jinear
ino-8-ethyl—2-(4-morpho|in-4-ylpﬂen)9lsam|noPY-§?-oxo-g,gjd|ﬁ@cfropyri&o?%,é-g(ﬁf)yrlmldrfne- -carboxamide;
7-Amino-8-ethy-2-(2-fluoropherRHIER5¥%s-8!8dihy dropyrido[2,3-d]pyrimidine-6- 10carboxamide;
7-Amino-244-(4,4-difluoro[1,44 bijniper; thydich ed-on etlotix giXyen ydvaninae8uethyl tbethyl, an ethyl or
0X0'5_’8'd'hydrOpy“do[z’B'd]py“rH'@E]Sb@éﬁﬁf%%@ﬁﬂwesu_b_stitut_ed with one or more halogen atoms,
7-Amino-8-ethyl-2-[2-methoxy-4- 4-tr|fluoromethgglg,4]b|8p|per|d 1;1'-X2Phenylam|no - .
5-0x0-5,8-dihydropyrido[2,3-dlpyPAIMEIGE: 6 WG ige"  aromatic heterocytles, - especially  a
157-Amino-2-{4-[4-(3,3-difluoropyetefietiveie-yemipasioal -§ -8 - nestranggsassiylamingigolinyl, a
ethy1-5-oxo-5,gdihydropyrido[2,g;alimyimgniding-isaiBaxamieeally substituted with one or more _
7-Amino-8-ethy1-2-[4-(4-ethylpipgrazio-1Q:2- oo eimeh oRRe NP ARl e ebidropyridol2.3-
d]pyrimidine-6-carboxamide;
7-Amino-244-(1-cyclopropylpipefLaies. Wik RBR 1 FEG BHA8R) -8Ry 1-5-0x0-5, 8-
20dihydropyrido[2,3-d] pyrittdiae-Bycabakaceidesroups from among Ry, R,, Rz and R, are linked and

7_—Am|n0-27(2-d|methylW%ﬁ%%p&g%ﬁ-%@pﬁg&)ﬁéﬁ{hg Js?ﬁﬂ%@d? $isaturated or aromatic
dihydropyrido[2,3-d]pyrimidine-6-carboxamide; . , _ _
7-Amino-2-[5-chloro-4- (&R o SRR BRPA RIS S WL (ARSI RS AR ERBeRSTE BB B-dihydropyri
do[2,3-d]pyrimidine-6-calybgnmdethe said alkyl groups being optionally substituted with at least one
257-Amino-8-ethy1-2-[&raiptbruaedtdmmpsnpe ety Ipip etk ) Mkeny lapissdnd 8¥ependently

5 8-dihycopyridol2.3-dlpyrimicing: & EOIPOIRINAS, oy iy row
7-Amino-244-(4-cycloproppr| erazln-i’-yag_ di &orome&gxgp%ephyl_amino]-8-ethyl-5-
ox0-5,8-dihydropyrido[218-2f{S\IRIFPHSIB RoinB ducashiMéh the aromatic ring,
7-Amino-244-(20cycloprepRpiperazinslyya-heae iy pirelyddyl) ruplidaelipbubsoXoed with one or
305.8-dinydropyrido2,5-digyimudisyesria ARG e Bl GBI B4R AGINANIE. Qroups |
-(3,3,3-trifluoropropyl)piperid-4- I]p,henk/_lamlno}-S- 0x0-5,8-dih dr,ogglrldoléz,3-dc1Pyr|m|d|ne-6-carboxam|de;

7-Amino-2[2-chloro-4-(4-ethVif rﬁzm-f-w&t?é}%/lg}%iﬁﬂﬁﬁéﬁﬁp *BydBngy of ‘each other, a
dihydropyrido[2,3-d]pyrimitiilsecgenziooxanaa@lky! group and groups —ORs, in which Ry represents a
gjﬁfginO-SjStVEyFZ;j[]‘l-(4_-et_2ydiﬁd'i%@meﬁ6m10}/@_n%ﬂ(w@E&@é’ﬂﬁ@%ﬂﬁ?ﬂ@ﬂ%ﬁﬁﬂ?kﬁb@?ﬁ@@d&ith one or
ihydropyrido[2 3-d]pyrimidine-6-carboxamide;
7-Amino-s-ethéiz-(4-morg}%‘?ins-ﬁcf?ﬁﬁm“%ﬁs |§Ff’esr‘?§‘|£%mo BB g2 3alkyl, halogen atoms and
dihydropyrido[2,3-d]pyrimi€ifrs <arisdxamde! and
57-Amino-8-ethy1-5-0x®-2Rrddr€8c813  tiffdaigepr afpyh) pigeiazin-tratlpieerty laydinalky,8-
dihydropyrido|2, 3-dlayHavginesPaERr et dRudition salt with an acid or a base, and also in the form
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-y0-3-fluorophenylamino]-5-oxo-5,8-
dihydropyrido[2,3-dffyHiHRih8 8% % 6oxamide;
6-(4-Morpholin38-ylphenylamino)-9-oxo-1,3,4,9-tetrahydro-2H-1,4a,5,7-tetraaza-
10ph?nanthrene'lo'cafbo)&ﬁf&i@eihe_compounds of formula (I) that are subjects of the invention,
[mino 8ol 2L e M BRSIPE v e R B BRIOHS: 26h R fnang to ormia
7-Amino-8-ethyl-2-[4{|)-’ PsiesthyIpiperid-4-ylmethoxy)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
157-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)phenylamino]-8-ethy1-5-ox0-5, 8-
dihydropyrido[2,3-d]pyrimidine-6-careEife T ED SHEET (RULE 91) ISA/EP
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-y0-2-methylphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethyl[1,4]diazepan-1-yl)phenylamino]-5-oxo-5,8-
20dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



8-(4-Morpholin-4-ylphenylamino)-5-oxo-1,2,3,5-tetrahydro-3,7,9,9b-tetraazacyclopenta[alnaphthalene-4-c
arboxamide; 7-Amino-8-ethyl-5-oxo-2-{4-[2-(3-trifluoromethylpiperid-1-ypethyl]phenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
257-Amino-8-ethy1-2-[4-(3-morpholin-4-ylpropyl)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-dwoiredifyegssesboxamide; 7-Aminotd-ethyl-5-oxo-2-{AeT/FR2011/050019
-(2,2,2-trifluoroethyl)piperid-4-ylJphenylamino}-5,8- dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-(S)-1-morpholin-3-y|meth;ﬁghenylamino)-5-oxo-5,8-
30dihydropyrido[2,3-d]pyrimidine-6-carboxamide’ O NH,
7-Amino-8-isobuty1-2-[4-(2-morpholin-4§lethy Fami 5.8~

dihydropyrido[2,3-d]pyrimidine-6-carboxamide; g4 R
7-Amino-2-[4-(2-morpholin-4-ylethyl)phenylamino]-5-oxo-8-propy1-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide; (r
7-Amino-8-ethy1-2-f4-(Rin:droxyethyl)phenylamino]-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxag1i3§1 ; r%gr-‘g:;g&”ft@-S-ethy1-2-(4-hydroethylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyf2-(2-methyl-2,2 8 W4E98R PR BIsoquinolin-6-ylamino)-5-0xo-5, 8-
dihydropyrido[2,3-d]pyrimidine-6<aneaxaridesied or cyclic alkyl, optionally substituted with one or

7'Ami”°'2'{4'[2'(1’1'0'iOXO'113”198\%%#'&%8%%%@%6@{@%H?¥ QR&‘?&M%FH‘H%‘&#HIXES, groups

105-o0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide, _
7-Amino-8-ethyl-2-{442-(4-methy B Sko piprE iR B20b Sth RS RETRH AMARRS 8Bk o5 ggch other, a
dihydropyrido[2,3-d]pyrimidine-6+yarbgs@atidepr an alkyl group, advantageously a methyl,
7-Amino-8-ethyly5-0x0-2-{4-04(3, T QFRET @Ry RS E A YHRISIMAMRIAYY 3 fiear, branched
dihydropyrido[2,3-d]pyrimidine-6-carbgxa fe; onall _ ,
157-Amino-8-ethy|-5-oxo-2-{4-o-f’§,%V,%?'-‘Er#EY PERORBRENIH A MiioHIR PamRiB 18 ggen atoms,
dihydropyrido[2,3-d]pyrimidine-6-<hairgearaiers;
7-Amino-2-(4-dimethylaminorgethyrhgnyfamin@nripxo-8-(2,2,2-trifluoroethyl)-5,8-
dihydropyrido[2,3-d]pyrimidine-6.—rcarboxa ide;
7-Amino-2[3-ch|oro-4-(4-pyrro|idin[i'?{/?rs)?ﬁesrid-1-yOphenyIamino]-8-ethy|-5-oxo-5,8-
20dihydropyridB[2,3-d]pyrimidine-6-cari§citagiadend.
7-Amino-2[3-chloro-4-(4-pyrrolidin-1-yipiperigtdny Qrie nxdaanng b ethy baxqéhHd) .-,
dihydropyrido[Z,3-d]pyrimidine-6-carbo>éaéwq .C(O)-
7-Amino-8-ethy1-5-oxo-2-(4-pyrid-2-y?me yphen\é)lémino)-S_,8-dihydropyrido£2,3-
d]pyrimidine-6-carboxamide; o a group -O-(CHy), in which n represerits 0, 1, 2 or 3,
257-Amino-2-{4-[2-(3,3-difluoropgnd i egpeth v | phieraptaiminciBrativy br Suoxwly 8eterocycle,
dihydropyrido[33-d]pyrimidine-6LARRARMIGR- or disubstituted with a substituent, advantageously
7-Amino-8-ethy1-5-oxo-2-(4-pyrquidin-%—xm_henylamino)-S,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide; chosen from:
7-Amino-8-ethy1-5-ox0-2-(4-pyrrolidin-3-yIRpHessnieme)-5,8-dihydropyrido[ 2, 3-
30d]pyrimidine-6-carboxamide; o groups -COR; in which R; represents a hydrogen atom or
/-Amino-8-ethy1-5-oxo-2-[4-(2-piperid-1-ylefyphenvianginelyaid LIy URRKIARLS a methy,
d]pyrimidine-6-carboxamide; _ _
7-Amino-244-(22morpholin-4-ylethyl)phényIBfAIn8]255%E-8- @ P AkilSrOrniges ey a methyl
dihydropyrido[2,3-d]pyrimidine-6-carboxanaidethyl or a cyclopropyl, the said alkyl being optionally
7-Amino-2-{4-[2-(4,4-difluoropiperid-1-ypethylpheayiam i G-etynarens . 8-
dihydropyrido[z,3-d]pyrimidine-6-carboxarrr1]i & vl dvant twrated .
7-Amino-8-ethyl-2-[4-(1-methy|pyrro|idiﬁ-3-ﬁ %R%Cy?ﬁmi%o‘j?ﬁ-%‘%(%"-‘é%- salurated, comprising a
dihydropyrido[2, 3-d]pyrimidine-6-carboxanﬁ‘iH@99” atom, advantageously a morpholinyl, a pyrrolidinyl
57-Amino-2-{432-(3,3-difluoropiperid-1-ypeth\d]phesidamime}-8arthyileterosgele, 8oeing  optionally
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-(3-methoxy-propy1)-2-[4-@rdtpRdlu SRyl ey Qi ERdxo0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(1-methylpiperid-3-yl)phenylamino]-5-oxo-5,8-
10dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(4-dimethylaminomethylphenylamino)-8-isopropy1-5-0xo-5,8-



7-Amino-8-ethyl-5-0x0-2-(1,2,3,4-tetrahydroisoquinolin-7-ylamino)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(1,2,3,4-tetrahydroisoquinolin-7-ylamino)-5,8-
20dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-owm264, /68636 ahydroisoquinolin-6gylamino)-5,8-  PCT/FR2011/050019
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
(71ir'?\ynd]Irr(])(r))y?figggl,32.(:][]4p3(/1-ir:]r]igmgl.%lizrrlgoiggﬂi\gp tﬁ%r(]]y\ll\%twlgr? c?r cr)nxcgesgfrsoups chosen from halogen
257-Amino-8-ethy1-2-[4-(2-morpholin-4-yléthmgy)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyripidiaent ¢arbmiamifs;be identical or different, independently represent:
7-Amino-2-(3- d|methylamlnomethylgygr%ﬁmlp% -8-ethy1-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine- B-ca

7-Amino-8- ethyl55 -0X0-244-(4-pyridfARFL Wﬁ@?ﬂjg}l SuoimahyipRiiaplly, gubstituted with one or
30dihydropyrido[2,3-d]pyrimidine-6roastadxieatislieying substituents chosen from halogen atoms and
7-Amino-8-ethy1-5-0x0-2-[4- (p'pefé%ﬂp\é'oi@ﬁmeﬂw%\mmpﬁ Srdi ri‘yderPbgégﬁ{zn:f’dependentl of
d]pyrimidine-6-carboxamide; 7-Amino- 8%am|nopr0£ny1[) -2-(4-morpho Iphe amlno§5 0X0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-c&*Ed L5 i vdrogert atom or an alky advantageotsly a melh
7-Amino-8-ethy1-2-[4-(2-morpholird-g-9lethPRphénytiohifad -Brigeebi8a hydrogen atom or an alkyl
dihydropyrido[2B-d]pyrimidine-6-cashsnarnidBstituted with one or more halogen atoms,

7-Amino-2-(4- dlmethylamlnomethylgbe Iamlno) -8-ethy1-5-ox0-5,8-

dihydropyrido[2,3 d]pyrlmldlne- -ca mlde

57-Amino-8-ethyl-2-[4-(1- ethylp?pe?lar%?o-ﬁh{e‘ﬁ%h’fﬁ%??fﬁ%@% sy by AespReADYI, or
d]pyrimidine-6-carboxaRyidad 7RA ki dirB et layit- Toow o vdi{ AHei ped cedryd p hetoyla thina)eay 8iditmy dropyrido[ 2, 3-

d]pyrimidine-6- carboxanau@?od}cﬁﬁuﬂesgﬁmprg SikdraihyIPipeiazEisL-Y QeRaMRRIART-Sigthay!-5-0x0-5,8-
10dihydropyrido[2,3-d]pyrimidine-6-carboxamid

7-Amino-8-ethyR2-[3-me KB eSHHE? SrQCW&rBﬁWBh%WVa?HP?&]L%GSM%%“”ear branched
dihydropyrido[2,3-d]pyramiiitie-@kyheptixaaiicibstituted with -NRgR'’s, in which R and R’y represent,
7-Amino-8-ethyl-5-oxo ao{é’péao(ém;ifbﬂeecm@mflmwgd@gﬂeryﬁﬁim}mmamﬁmino}-5,8-
dihydropyrido[2,3-d]pyrimi 6 -carb xam

157-Amino-2-{4-[2- %ﬁésza de et ﬁ[r%or %@ttne fr% at' am?no} 8-ethy1-5-oxo-
5,8-dihydropyrido][2, 3%]@%%@!‘?@@50@@0%"0@ branched akyl comprising from 1 to 5 carbon

7-Amino-2-(4- dl@thylamllamnethyttﬂaemglmnstyo)aﬁ ethyl] -bptiznaly8 suitwfitlrieaysdo[ 23 or more
d]pyrimidine-6-carboxamifgstiyents chosen from halogen atoms advantageously a fluorine atom or a

;Oﬁ;:gy;rgpg;gg[ge;hg;ggmgqn@%_ggrs ek e OB ORY 2 %S cupsttens

7-Amino-8-ethyl-2-[4-(4-stioppipteariarduy® - THidefiie raduaningd Bishik @-3r@thyl group, halogen
dihydropyrido[2,3-d]pyrinaiding- 6%&3@@@&]@@ TAMPTE{4afdm and groups —O-(C1-C3)alkyl
-(2-cyanoethylpiperid-4 #)h eI)zc;}lrjn no} 80et %1 -5-0x0-5,8-

dihydropyrido[Z,3-d]pyrim car oxamide %9 ﬁr‘nlno 8-ethyl-2-{4-[1

-(3- fluoropropyl)plpé’ﬂléﬁ%f9l]ﬁr%ﬁ9lﬁnk?ﬁ'ﬁ‘7}% Hdlensalimiarapgrddnaasy Andidlire 18 18896y lic acid
amide 7-Amino-8-etbiythyirte(dratiydpiperazin-1-y0-3-methylphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

7-Amino-244-(4-cyclopropylpi erazm 0-2- eth Iphen Iamlno -8-ethyl-5-0x0-5,8-
30dihydropyrido[2,3-d]pyri ey ge %H%?(%?ﬂ?d ormula ( J’ above/ mention may be made of
()-7-Amino-2-tr?éhs-[mf{wwmm@ﬂammbc?clopropyl)phenylam|no]-8-ethy1-5-oxo-5,8-

dihydropyrido[2,3- d]pyricnivkirr*@@gaﬁb@fammr

7-Amino-244-(4- cyclopg)pxlprﬁersaeznlg |¥ and Iuoro 2-methoxyphenylamino]-8-ethyl5-oxo0-5,8-dihydropyrid
0[2,3-d]pyrimidine-6-carbox d

7-Amino-244-(4-cyclopropfipiBe Bz ind RaAia mi sfgeriarei sxyshessn At ol 8lethyI5-oxo-5,8-dihydropyrid
0[2,3-d]pyrimidine-6-carboRamleer than a hydrogen atom; and/or
7-Amino-244-(4-cyclopropylpiperazin-1-y0-2-ethoxyphenylamino]-8-ethyl-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-careREife TED SHEET (RULE 91) ISA/EP
57-Amino-8-ethy1-5-0x0-2-(4-propylphenylamino)-5,8-dihydropyrido[2,3-d]pyrimidine- 6-carboxamide
7-Amino-8-ethyl1-5-0x0-2-(4-propoxyphenylamino)-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide
7-Amino-8-ethyl1-2-(6-methoxypyrid-3-ylamino)-5-oxo-5,8-dihydropyrido[2,3-



10d]pyrimidine-6-carboxamide
7-Amino-8-ethy1-2-(4-fluorophenylamino)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6- carboxamide
7-Amino-8-ethyl-2-(4-methoxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide
157-Amino-2-(benzol[1,3]dioxol1-5-ylamino)-8-ethy1-5-ox0-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carbayen2ole1 108630% - 8-ethyl-5-0x0-2-(4tpiperid-1-ylphenPa@TiFR2019/dd00ropyrido[2,3-
d]pyrimidine-6-carboxamide 8-Ethy1-2-{2-methoxy-4-0 -(3,3,3-trifluoropropyl)piperid-4-yljphenylamino}-7-
20methylamino-5-o0xo0-5,8-dih drog rido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-isobuty1-2-{3-nf&t &W-%rbfr-? '3,3-trifluoropropy!)piperid-4-
yl]Jphenylamino}-5-oxo-5,8>dihydropyrido[2,3-d]pyrimidine-6-carboxamide

7-Amino-8-cyclopropylm yTz\{g-g&ethoxyA-O -(3,3,3-trif|uoropropyl)piperidz\—Ni}F
yllphenylamino}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide ;
257-Amino-8-(2-methoxyethyl)-2-{2-methoxy-4-0 -(3,3,3-trifluoropropyl}piperid-4-
yI]phenyIamino}-S-ox<¥5\8_—9Ii rido[2 -@h]ﬁyrimidi =6-carbo 7-Amino-2-{2-methoxy-4-0
-(3,3,3-trifluoropropy!)piperidid-yllphenylari }-5-0%@,., —N
(tetrahydrofuran-2-ylmethyl)-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-5-0x0-244-Q -(3,3,3-triflyoropropyl)a "n-i-)ll]phe ino}-5,8-
30dihydropyrido[2,3- rimifide-6-6arbo @N —N
7-Amino-2-{5-fluoro-2-methoxy-4-[1-(3;3,3-trifluoropropyt)piperid-4-ylJphenylamino}-
8-isobutyl1-5-0x0-5,8-dih pyrlg'do[Z,B yrimidine-6- md@—
7-Amino-8-ethyl-5-oxe-i-[4-(}23,6-tetrahy ;id#@ mino]-5,8-

dihydropyrido[253-d]pyrimidine-6-carbo ide |
7-Amino-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-oxo-8-pheny1-5,8-
dihydropyrido[2,3-d][m@§-6 arboxamide
7-Amino-8-(2-hydroxyethyl)-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-o0xo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
57-Amino-2-{2-methoxy-4-0-(3,3,3-trifluoropropyl)pi rid-A;ygg\wglamino}-S-oxo-s-
thiazol-2-ylmethyl-5,8-dijiy yridop2,3-d}pyrimidine-6-carboxamjide
7-Amin0-2-{2-methoWﬂum@)plperidA-yl]phenyl;n\in_o}\é-oxo-&
thiazol-5-ylmethyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(2-hydroxy-2-methylpropyl)-2=(2-me -4-piperid-4-ylphenylamino)-5-

100x0-5,8-dihydropyridof2;:3-d]pyrimidine-6- oxai
8-(2-Acetylaminoeth -am -{2-methoxy-4-0-(8,3,3-tri opro I"i_piperid-4-
yl]Jphenylamino}-5-oxo-5,8-¢lihydrepyndo|2,3-d]pyrimidine-6-car mide

7-Amino-8-(2-aminoethyl)-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxanﬁé_N

0
157-Amino-2-(4-morphojin-2:ylp IN0)-5-0XQ-8-pyrrofidin-3-y yl—-5\§-_ /—/<
dihydropyrido[2,3-d]pyritmidin¥-64carboxamide N N N—

7-Amino-8-ethyl-2-[4-(4-e yIpiperazin-1ry0-2-hydroxygﬁénylamino]- -0Xx0-5,8-

dihydropyrido[2,3-d]pyrimiding-6-carboxamide
7-Amino-2-(4-morphmgrﬁvylamino)-5-oxo-8-piperid-4-ylmethy1-5,8-

20dihydropyrid]2,3-d]pyrimidine-6-carboxamide
7-Amino-2-(2-methoxy-4-morpholin-4-ylphenylamino)-5-oxo-8-pyrrolidin-3-ylmethy1-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamideg

7-Amino-8-ethy1-2-(2-mgithoxy-4-piperi ﬂ-ylpheny12 ino)-4-methy1-5-ox0-5,8- CF
dihydropyrido[z,3-d]pyrim@% oxamide § > N % /7 N °
257-Amino-2-{2-methoxy-4-0-(3,3,3-trifluoropropyl) pipefid-4-yllphenylamino}-5 -8-
thiophen-2-ylmethyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide’
7-Amino-8-isobutyl1-2[2-methoxy-4-(4-morpholin-4-ylpiperid-1-yOphenylamino]-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-(4-morpholin-4-ylphenylamino)-5-oxo-8-pyrrolidin-2-ylmethy1-5,8-
30dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-{2-methoxy-4-0-(3GRRMRRGIoBrep\EE 11 (R YLd- i@ indd FIpyrid-4-
yl]phenylamino}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-244-(4-ethylpiperazin-1-y0-2-methoxyphenylamino]-8-(2-hydroxy-2-
methylpropyl)-5-oxo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide



7-Amino-8-(2-hydroxy-2-methylpropy1)-2-{2-methoxy-4-0 -(3,3,3-
trifluoropropyl)piperid-4-yllphenylamino}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6- carboxamide
7-Amino-8-(2-hydroxy-2-methylpropy1)-244-(4-ethylpiperid-1-y0-2-
5methoxyphenylamino]-5-oxo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[4-(1-cyclgprepyngesahe-y0-2-methoxyphemglamino]-8-(2-hydrgTyFR2011/050019
methylpropyl)-5-o0xo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(2-hydroxy-2-methylpropy1)-2-{2-methoxy-4-0 -(2-methoxyethyl)piperid-4- o
yl]phenylamino}-5-o0xo-5,8-dihydropyrido[2,3-d]pyrintdine-6-carboxamide
107-Amino-2[2-meth%methylpiperiH-4-yOphe yla ino]-5-_060-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrinidjiie-6-carbokxamide N— z N>
7-Amino-8-(3-fluorophenyl)-2:[2-methoxy-4-piperid-4-y pﬂenylamino]-5- 0-3,8- \
dihydropyrido[2,3-d]pyrimidine:6-carboxamidé ’ ’ ’
7-Amino-8-(4-fluorophenyl)-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-oxo-5,8-
15dihydropyrido[2,3-d]pyrimidine/6-carboxamide

7-Amino-2-[2-methoxy-4-piperid[\l -ylphenylamino]-5-oxo-8-m-tolyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-oxo-8-p-tolyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

207-Amino-8-(3-met phenyl)-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-o0xo-5,8-
dihydropyrido[2,3-d]pyrimndine-6-carboxamide

7-Amino-2-[2-methoxy-4-(2-p rﬂ(;i?-_]r-\ylethyl)pher})da@ino €b-0X0;8-pheny1-5,8-
dihydropyrido[2,3-d]pyrimidige-6- boxamcu;a{1 —N N —N N
7-Amino-8-(4-f|uorophenyl)-?[g-mefhexﬁl-4-( -methypiﬁerid- -yOphenylamino]8=

250x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[2-methomﬁh%ﬂﬂ<fipm phegylamino]-5-oxo-8-m-tolyl-5,8-
dihydropyrido[253-d]pyrimﬂvie-6-c rboxamidé\ 7-Amifo-2-{2-methoxy-4-0
-(3,3,3-trifluoropropyl)piperid-4-yllphenylamino}-5-oxo-8-
pheny1-5,8-dihydropyrido[2,8-d]pyrimidine-6-carboxamide F
307-Amino-2-[4-(4-ethylpipeyazi O-T&@Vd}\eﬂ/}gmﬁ@ﬁ-@&-&&
dihydropyrido[2,3-d]pyrimidine-6-carboxamide in the form of base or of acid-addition salt, and also in the
form of hydrate or solvate. In accordance with the invention, the compounds of general formula (1)
may be prepared according to tk&@cﬁeﬁ%thaﬁ\l llows. \/\%@rding to a first embodiment, the process
St

according to the invention includ step of nycledphilic substitution of a compound of formula (1X)
ONH2 (s) NNNH2III 0 R5t =1 or 2 5(IX) by means of a primary amine of formula (A): R4

O D

—0
Rells
/ N\
J(CHZJFDN\—/O withp =0, 1, 2 or 3 &0 , O‘)
-
10 \\ and/or

> Rb5 represents (i) a linear or branched alkyl advantageously an ethyl, (i) an

aryl optionally substituted with one or more substituents chosen from groups



R1 (A) in which RI, R2, R3, R4 and R5 are as defined in the general formula (1). This process 10leads to
the formation of a compound of formula (1), in particular of formula (I"). In accordance with Scheme 1
below, ethyl 4-chloro-2-methylthiopyridine-5- carboxylate (Il with A = CH) (prepared according to Todd et
al., J. Amer. Chem. Soc. (1943), 65, 350-354; Pesson, M., Eur. J. Med. Chem. (1974), 9(6), 585-590;

Shadbolt, R., J. Chawo2041(9#8630613, 1172-1178) or ethyl 4-chloro-6-mptyIFR20H 1/050019
methylthiopyridine-5-carboxylate (Il with A = C-Me) (prepared according to the method described in WO
2005/105 801) is reacted with an amine of formula R5- N H2 (in which R5 is as defined previously in

relation to formula (1) accofdiig 5 e inFENEEAFTRUEY ordani@ E8Nenith ad #PEe8r di¥8ie, and in the
presence of an organic bagevdoiaeseirsile firiethglaieitiendtaroom temperature, according to the 20method

described by D. Boschelli et adpigséntiled s&hemd (188lrdtbadebarddsts et @it edptlonally
4-amino-2-methylthiopyridine-5-carboxylate derivative of formulat(llp. Stfheme W0 2011/086306 0 N
ﬂ%él stone or one

OEt R2-NH2 N,A"-- A~ CH3SR & iy coprising &t fea nittogen”atom’ an
'5 oxygen atom, and/or

» U represents a saturated heterocycle comprising at least one nitrogen atom;
and/or
> U represents a heterocycle chosen from:
o an azetidinyl, advantageously an azetidin-1-yl or an azetidin-3-yl;
10 o a pyrrolidinyl, advantageously a pyrrolidin-1-yl or a pyrrolidin-3-yl;
o an oxopyrrolidinyl, advantageously a 2-oxopyrrolidin-1-yl;
o a piperidyl, advantageously a piperid-1-yl, a piperid-2-yl or a piperid-4-
yl, particularly advantageously a piperid-1-yl or a piperid-4-yl;
o a 1,2,3,6-tetrahydropyridyl, advantageously a 1,2,3,6-tetrahydropyrid-
15 4-yl;
o a pyridyl, advantageously a pyrid-2-yl;
o a piperazinyl, advantageously a piperazin-1-yl;
o adiazepanyl, advantageously a diazepan-1-yl;
o a morpholinyl, advantageously a morpholin-4-yl or a morpholin-3-yl,
20 especially a 4-(R)-1-morpholin-3-yl, particularly advantageously a
morpholin-4-yl;
o a 1,1-dioxo-1lambda6-thiomorpholin-4-yl.

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

25 mention may be made especially of the following compounds in the order of the
compounds of the table below:
7-Amino-8-ethyl-2-(4-hydroxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-2-(benzothiazol-6-ylamino)-8-ethyl-5-o0x0-5,8-dihydropyrido[2,3-

30  d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(cyclopropanecarbonylmethylamino)phenylamino]-8-ethyl-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-methylpiperazine-1-carbonyl)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



OCONH2 ON (VI) A CHS3SN NHIR2 Base CH3S (V) (IX) The ester group of the
4-aminopyrimidine derivative of formula (lll) is then hydrolysed with sodium or potassium or lithium
hydroxide, at a temperature of 5 between 20 and 100C, to give the corresponding carboxylic acid of
formula (IV). The carboxylic acid group is then activated via methods known to those skilled in the art,

such as its conversigyorgg1acgseddeide using thionyl chgride, or advantaReprR20$v05e190nN into the
acid fluoride of formula (V) by reacting it with an excess of cyanuric fluoride (C3N3F3) in an inert solvent

such as dichloromethane, _ _
7-Amino-2-(4-cyclopentyloxyphenylamino)-8-ethyl-5-oxo-5,8-dihydropyrido[2,3-

d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

5  7-Amino-8-ethyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-

10  dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-cyclopentyl-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-2-[4-(piperidine-1-sulfonyl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-is carboxamide;

15  2-[4-(4-Acetylpiperazin-1-yl)phenylamino]-7-amino-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylbenzylamino)-5-o0xo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(quinolin-3-ylamino)-5,8-dihydropyrido[2,3-d]pyrimidine-6-

20  carboxylamide;
7-Amino-8-ethyl-5-ox0-2-[4-(3-piperid-1-ylpropoxy)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-ox0-2-(3,4,5,6-tetrahydro-2H-[1,2']bipyridyl-5’-ylamino)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

25  7-Amino-8-ethyl-5-0x0-2-[4-(2-oxopyrrolidin-1-yl)phenylamino]-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(quinolin-6-ylamino)-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide;
7-Amino-8-ethyl-2-(3-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-

30  d]pyrimidine-6-carboxamide;
7-Amino-2-(2,3-dihydrobenzo[1,4]dioxin-6-ylamino)-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(3-fluoro-4-hydroxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;



10 in the presence of an organic base such as pyridine or, advantageously, triethylamine. For further
details regarding this reaction, reference may be made to Synthesis 1973, 487. The acid fluoride of
formula (V) thus obtained is condensed with cyanoacetamide of formula (VI), in the presence of a strong
base such as sodium 15 hydride (NaH) in a polar solvent, advantageously DVF, at ordinary temperature.

If 2 equivalents of Ny 2120585308 P-keto cyanoacetapgde of formula (\HQ TYER20a ploso0ed, which is
cyclized to a pyrido[2,3-d]pyrimidine derivative of formula (VIII) by heating in a polar solvent such as DVF,
DVS() or n-butanol, at a temperature above 100C. On the other_hand, if the acid fluoride of formula (V) is
placed in contact wifh 2089z '8@&'@%&&1[88”8??6‘%8“&?%‘%H‘%%‘B}%é?f Yo RYRAferits of sodium
hydride, in a first stdlpsriating-thaatesaivdrsnt is then added after the in situ formation of the p-keto

cyanoacetamide, themihacempoLnc ohdasmawaalypissyehizes-disreth/d@ityarpyyidrl2,3-d]lpyrimidine
derivative of formuI%ﬁz\lélr%d'll'rpe@srgemg)lépnlfgé}yl group of the compounds of formula (VII1) is then oxidized
([Ox] symbol in Scheme 1) to the 5 corresponding sulfoxide (n = 1) and sulfone (n = 2) derivatives by

reaction with oxidizing Bl EseEnt? 44 MRPERIAIArIBRSTYHE HEID Ryerb 8 HERRXIO[238dium perborate
and potassium hydropernsdifiete-cartr@ssgghenylsulfony1-3- phenyloxaziridine, as described, for

example by . Bossiclel gl e GRIM 138 4 AREA5T 8 apSdnRdpemational PCT

patent application published 10 under the number WO 96/34867. The sulfone and sulf oxide mixture of
formula (1X) reacts WA VAN AP ARMENGS -aromatic nucleophilic substitution in a polar solvent such as
DVF, DVS() or NVP7-dtinethptwatie-tiidsephemtamiantt o80CS-thytrentiislelgrdgdumidsdafeférmula (1),
which is a subgroupcafdhee@apounds of formula (1) with A representing -CH= and R6 representing a

hydrogen atom, whigh, are sybjects 15 of t esent invention. Itis understood that, in the process
described in Schemg]fklr,ntlﬂ%%llr!é@p’z @u&@'ﬂ%@B B' %IrdQSF r%'i O)?(%ﬁ]p%ggg%acw'?ﬁi?eeﬁ%%orary protecting
groups.  AccordifgS-SrxbtHEPeigRiditdRy REIRPdE3PRXBIing to the invention includes the step of

reacting a compound-Aihgere eshfo2r{RifactXd X4} o4 Xuc0dh EtRyNH AL REpipeNdy |- R@egeialiémntdd?0(XV) : R6
other than H and a ¢ompaug; ﬁ&ki%—@?%%hgé-ca%x%wgim RI, R2, R3, R4, R5 and R6 are

defined as in the general formula (1), via a nucléophilic substitution reaction or a coupling reaction of
BOchwald/Harkig (RS RA AL WEFC L SERRUTONR o R Fhieviro R LRSS R R hation of a
compound of formulethy);Srexysaptidlhydsdpurdaifad divyrinidife)6-Salernam®@e ONH2 | CINcompound (A)
RS (XV) 7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-fluoro-6-methoxyphenylamino]-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-ethyl-5-oxo-5,8-

20  dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(2-dimethylaminomethylchroman-6-ylamino)-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[5-chloro-4-(4-cyclopropylpiperazin-1-yl)-2-methoxyphenylamino]-8-ethyl-
5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

25  7-Amino-8-ethyl-2-[2-methoxy-4-(4-morpholin-4-ylpiperid-1-yl)phenylamino]-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxyamide;
7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-difluoromethoxyphenylamino]-8-ethyl-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-methoxyphenylamino]-8-ethyl-5-oxo-

30  5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl) piperid-4-ylJphenylamino}-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[2-chloro-4-(4-ethylpiperazin-1-yl)phenylamino]-8-ethyl-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



In accordance with Scheme 2, uracil-5-carboxylic acid (X) is reacted with 10 phosphorus oxychloride in
the presence of N,N-diethylaniline according to the method of V.H. Smith and B.E. Christensen (J. Am.
Chem. Soc. 1955, 20, 829) to give 2,4-dichloro-5-pyrimidinecarboxylic acid (XI). It is advantageously
possible to use directly commercial 2,4-dichloro-5-pyrimidinecarboxylic acid chloride, which is subjected
to a controlled hydropyei201 h®gbswene atom in positionZyof the 15 intermpgdpieR20) ©So5te¢dvely
substituted with an amine of formula R5-N H2 (in which R5 is as defined previously in relation to formula
(I) according to the invention) in an organic solvent such as THF or dioxane, and in_the presence of an
organic base, for examMPiE% é‘fﬂmlé%fi)ﬁi ¢l g o Artife 4B Ry AN SR IRB B2k RISFS Fimidine -5-
carboxylic acid derivihidsopfdaiudd[Pprinidine-6adsbsydivideid group is then activated 20via methods
known to those skillechiiiB e athy$Uqh-ARiEH OPRAEISIGRIPHR AtHhicHIorisie Bxng thionyl chloride, or
advantageously by converting it info acid fluoride of formula. (XIIl) by reacting it with an excess of cyanuric
fluoride in an inert sg%\)édﬁ?%%?t[g’g Eﬂ@[&%r‘ﬁlgi gﬁio,%am'éepresence of an organic base, such as
triethylamine. The aéiGMtertebi-Rorrufal iR csdherrany epsteitsdy RS RPaIREtamide of
formula (VI), in the pilegénpgidb@rBefoessidha Grabgaaseéesuch as sodium hydride (NaH) in a polar
solvent, advantageosly RV ey RSINAILISBREIAINS - i AhR HERRAGERKE Sdiyalgnts of sodium

hydride and then addition of a third equivalent after in situ formation of the p-keto cyanoacetamide, the
compound of formufd PEfPYS AR Bl SR ERHRRPtemperature into the pyrido[2,3- 10
d]pyrimidine derivatirétd¥léspheliadXprpryiaeisialcdxaeté Brketitetea X0 2hial 4aact-thir@eds-with a primary or
secondary aming by,psaaaiiereucteaphdiasidestitution or by BOchwald/Hartwig coupling catalysed with a
metal such as palladiym, ata t re,of between, 75 gnd 150C. optionally in a microwave machine,
i give the compou,‘%%%‘P%%ﬁﬁ%*%ﬁﬁ‘;%éﬁc e 2 e it ane
subjects of the presei fRORAHINR AN ERI NG Efia9ert8 @y drogen atom and A represents -CH=. The
chloro intermediate PAM)narayethgl @iy atedbhefoipehidndyonethexgxbeyglcramjiboogoehip-to give (XV) in the
presence of a base éM?&@p}ﬁ@ﬂﬂ!@dMiﬁq&r@ Reiassiumdert-butoxide and of an alkylating agent,

0

advantageousI}/ an alkyl iodide, in a polar solvent such as DVF, to g]ive finally the_.compounds of formula
20 (r), which is'a suBgrols 6r fhE A RS eRIRRST AR IR A RQIRiBjRER B¥dreBoresent invention with
R6 H and as definedibystiopysisel A3rejpeiseidiindg-@rpoxansieinderstood that, in the process described in

Scheme 2, the groupaRInd& etRg- 434 (RBtRyIREE FaaN- CYMPlisa N efyaRIBEIXere . protecting groups.

In Schemes 1 and Zdiﬁhgrgtaﬂzcij%gz%(_)ngp%%n Is.and the reagents, when their 25 preparation method is not
described, are commetcia )¥av |I’abci or deseribed 1n the |?érature, or else may be prepared according to

methods that are de&évbaer§rihshie &-thatiE [idtrsRe M ase GanBaiRClsR:5:8- According to another
of its aspects, a0subgitrgtoeddhreoizerdipyrimicilenalearboxapidends of formulae (VII), (VIII), (IX) and (XV) with

R6 not being a hydrggg_lmgp ,@Q’_{{;\B%iﬂaggﬁw_g%g bfgytgﬁgwo@,t}]g@@pgggésmemes 1 and 2.

These compounds are useful as synthetic intermediates for the compounds of formula (1). The

ul
examples that follovy RS NE LS PSR RATLS compounds in accordance with the invention.
These examples are’ honilimiadyehdce?vid-tRdpelivoriinstrateinbédprabeiyiimhrenyieminthe Bumbers of the

compounds presentgifyaroxabiRea sieniththesargbemifethe table hereinbelow, which illustrates the
chemical structyires and physical properties of a nymber of compounds according to the invention. The
eloming S R RS B S T PR e
HPLChigh-performaHeeiRpyirelrSraisi K/ e/R3aGIAG: chromatography/mass spectrometry doublet
10DMFdimethylfornvasmide BMBDdimethyguiaddetdppfdnbhgpibpogphjpiadeyaomoe £a3Ntriethylamine

hour(s) 15HC|hydro&mw#&%%%[z&d]pyrimidine—6—carboxamide;
7-Amino-8-ethyl-2-(4-(S)-1-morpholin-3-ylmethylphenylamino)-5-oxo0-5,8-
30 dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-isobutyl-2-[4-(2-morpholin-4-ylethyl)phenylamino]-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-{4-[2-(3-fluoroazetidin-1-yl)ethyl]phenylamino}-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



MHzMegaHertz multiplet or unresolved complex minminute(s) MeOHmethanol 20 MgSO4magnesium
sulfate NaClsodium chloride NaHCO3sodium hydrogen carbonate NaOHsodium hydroxide
Na2S04sodium sulfate 25NH4Clammonium chloride NH4AOHammonium hydroxide
NMPN-methylpyrrolidinone ppmparts per million singlet 30ttriplet THFtetrahydrofuran Example 1.:
7-Amino-8-ethyl-21 (WOy2b 9¥08830¢0amino]-5-0xo-5,8-diydropyrido[ 2, 3-p{pyrREbN ¢ /6500090 xamide
351.1: Ethyl 4-ethylamino-2-methylthio-5-pyrimidinecarboxylate To a solution of 15.0 g (64.0 mmol) of

ethyl 4-chloro-2-methylthio-5- pyrimidinecarboxylate and 195 mL (1.39 mol) of triethylamine in 226 mL of
THF are added 14.6 i"8P%g é&iﬂ%‘m"%tﬁ'%lsmh%h%mﬁmw."}rﬁ WW?('tﬂlpé);g%ﬁfred at room temperature

for 2 hours. After dilditisidrapyieeé?, 3tdtpyamuidinegtmmeaigidsitracted with 5 ethyl acetate and the organic
phase is dried over Mg@fRd-sldwe, PeqausthirirssiEed Ry aiyiamaspararhy, eaisjirapgatioghging with a

cyclohexane/EtOACc ixHJr%i§18e/_16532.1w363.Zl . (%‘_expected product are obtained in the form of a colourless oil.
Yield = 89%. 1.2: 4- my.fgmlno-z-me%yltho’ S-P rimidinecarboxylic acid 10A mixture containing 6.33 g

(26.0 mmol) of éthyI74a€‘ﬂﬁ91§'r?|tirf‘1\6'-22(ﬂ‘l@XHSﬂ%&eﬁyfﬁm|E]%‘éc%‘lb‘é)§7%*ﬂé?@ﬁmo@§to mmol) of 1N NaOH
and 60 mL of ethandlpgrireftined-tarcbsamideThe ethanol is evaporated off under reduced pressure and the

residue is diluted in 1Q0, M- @gwﬂtg_r(zqgémH_qua%g_gg%wolg_g}m%%@_ %Fﬁiﬁd;%&é‘-%%lhe white

precipitate formed is drained bé[gc,uctlon. The solid is rinsed with water 15and dried under vacuum. 5.1 g

of expected productPEEIRAIAYE R BIFNSPLHRRETHR. Melting point = 188C. Yield = 92%. 1.3:
4-Ethylamino-2-methyithioe 2iiriitineicaehiaylsaididmoridieMat & sshytioheoplatairehg-styy (14.0 mmol)
of 4-ethylaminge2-metydthdmydbpyritvidinagsrheviiceasitarshidd; mL (15.0 mmol) of triethylamine in
50 mL of CH2CI2 are added, 2. mmaol) af cyanuric fluoride. The mixture isstirred for 3 hours
oo solution s ol G L G G O B o e
phases by settling, tHBYSreRIEFhASEPI RS8R RRPEYAE: of ice-cold water and dried over MgSO4. The

solvent is then evapovate caffe2bubdenradudt B essivercdropy pimxpetidp podircinaies @btained in the
form of a greenish %md;BB?rMiﬁE,IS‘i-%ﬁ?%‘gm\-@carboxamide;

15  7-Amino-8-ethyl-5-ox0-2-{4-[1-(3,3,3-trifluoropropyl)piperid-4-ylJphenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(4-dimethylaminomethylphenylamino)-5-ox0-8-(2,2,2-trifluoroethyl)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[3-chloro-4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-8-ethyl-5-0x0-5,8-

20  dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[3-chloro-4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(4-pyrid-2-ylmethylphenylamino)-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;

25  7-Amino-2-{4-[2-(3,3-difluoropyrrolidin-1-yl)ethylJphenylamino}-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-2-(4-pyrrolidin-3-ylphenylamino)-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(4-pyrrolidin-3-ylphenylamino)-5,8-dihydropyrido[2,3-

30  d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(2-piperid-1-ylethyl)phenylamino]-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(2-morpholin-4-ylethyl)phenylamino]-5-oxo-8-(2,2,2-trifluoroethyl)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide



1.4: 7-Amino-8-ethyl-2-(methylthio)-5-ox0-5,8-dihydropyrido[2,3-d]pyrimidinecarboxamide 30To a solution
of 1.18 g (14.0 mmol) of cyanoacetamide in 20 mL of anhydrous DMF, cooled to 0-5C, are added 1.12 g
(28 mmol) of 60% NaH. After the addition, the mixture is stirred for 10 minutes at room temperature and
then cooled again in an ice-water bath, and the solution of the acid fluoride (14.0 mmol) prepared in step
1.3 in 30 mL of anhygiweeAlBe3aaided. The reaction pgxture is stirred #CFFrRIeMmosadte for 30
minutes, and 0.56 g (14.0 mmol) of 60% NaH is added. The mixture is stirred for 1 hour at room
temperature, and 100 mL of water are then added. The Preci itate is separated out by filtration, rinsed
with water, drained By SUeRiGn SHa frisAGPERPIRCEH- LY aR™Y! E@%?%@%Qb%@bﬁ%%’&@ét are obtained in
the 5form of a yellowiRyslidp)riddiP:3-Afsysimidine-6-carboxamide;
1.5:7-Amino-8-ethyl2ames ey ishiianiil ) Srexgipya iy o pyrisioldndnsllpysiaklme-6-carboxamide To a
solution of 0.60 g (ZthS mmolég%t?e com gun_%_ob inedigw step 1.4 in 20 mL of 10

e

N-methylpyrrolldlnon'e Are A Slgg 485 mmon o Ir]rnne‘iél-chloroperbenzmc acid. The mixture is stirred

at room temperature OPPR-Rdfre-sha eHRranREEatad e YIRFFREYEMTRY SoH@e3RI®DS taken up in
aqueous NaHCO3 sihytiampatid[thea]fileredrefs-taresalidds; drained by suction and then dried in an oven.
0.4 g of the expecteg grpduat is QbiURe, I e IAB-RlofRAIR-XSAAM S ichyEiGiHGT £83%6:518
1.6:7-Am|no-8-ethy1-,2g%4é2ﬁ/drox phenyl amlm])g- -0X0-5,8-dihydropyrido-
[2,3-d]pyrimidine-6-&4F e TP LURIHER B 6%@‘6"@%9 mmol) of the product obtained in step 1.5 in
4 mL of anhydrous BMSDo$-atiyed-3-160¢t{1irerisdol) Bfemdaniinopherotd:Bhe reaction 20 mixture is
heated at 110G pvedngitopbEne b-eyanaidirdstefsyRastel he solid residue is purified by
chromatography on silica gel, elyting with a dichloromethane/methanol gradient (100/0 to 90/10). 0.090 g
o1 e et o 2 9600, NI+ hie 341
251H NMR (DMSO-$4i8yHery Niri2)3 ey ioidadabexamigess (s, 1H); 8.89 (s, 1H) 7.95 (broad s, 1H);
7.48 (d, 2H); 7.72 (d7-Bknct2@-dim2ti)jdn2 @ fte Bl phExaanpihe ) 28-isopropyl-5-oxo-5,8-
7-Amino-8-ethy1-2%gﬁfwg%@mﬁbﬁ%@y@@gﬁw@mino]-
5-0x0-5,8-dihydropyridol[2, -d[% rimidine-6-carboxamide 302.1 , _
(4-Methylpiperazin-1-¢ TR %ﬁgﬁff@)ﬁigﬂ’?é‘?%'ﬂé3}é(|?HS&W%"W’.%%%VQERWB?%H?&c acid (11.97
mmol), 10.42 mL of diigtpidpgiettatemanids9.84 mmol) and 1.46 mL of 1-methylpiperazine (13.16 mmol)
in 40 mL of DMF is goQiggbte-&iRf-5oska2-iaekpiheitdnde @sciRifomropaafino)-5,8-
O-benzotriazolyltetracme%éllisrp rgniym fetrafluorobarate (TBTU, CAS No. = 125700-67-6) are then added
portionwise and the mix plp is Stitred at temperature overnight. The reaction mixture is diluted with
dichloromethane an&é@ﬂﬂ?a@&*‘db@‘éé%‘@ﬂa%\?édﬁﬁ'ﬁ?@ﬁ‘.ﬂrﬁlﬁ@ﬁ@Bﬂﬁkgtm’f‘?ﬁés%hases by settling, the
aqueous phaseds exthgadtedydtiediatigronvthaearbivaaiganic phases are 5 combined, dried over
Na2504, filtered an@%ﬂﬁ%@f&@i#Qﬂﬁé-ﬂi@%{meﬁ\%&j&k%ﬁi%ﬁm %Qﬂ%mgﬁg,%soluble material is drained
Il

by suction and then rinsed with dichloromethane and a small'amount of methanol. 1.67 g of the expected

product are obtained NIRRYEPRI IBYIE"SIRR SSREPUWATUASS used as obtained without further purification.
Yield = 56% 10 2.2: {Aninvirfopherd A4 nmesthy|piprsiciiniaxyhhesttrmionkStexd-$3-g (6.70 mmol) of the
product prepared in§tgBrepdridatiallyslissmivrdsiRpE0Rukigé;methanol are added, under an inert
atmosphere, 71.mg of 10% palladium- gn-charcoal. reaction mixture is stirred at room temperature
under 3 bar of T hy%ﬁgn '8%?0%@1%{@3%8“ .%1??{851 %}zﬁ%gﬂpﬁﬁ%@@ 'trﬁ%da oéré%?te. After evaporating to
dryness, 1.5 g of théliByfyepridqbtotidiey ArudbiadnsatPaamid®orm of an orange oil, which is used as
obtained in the folloRifgistep (Xuimethativengiatdh2pBe2yhrDiiah)ierettyByoiuaidjgdecarboxylic acid

dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-

30 dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(piperid-4-yloxy)phenylamino]-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-(3-aminopropyl)-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



20- Method A: To 10.0 g (64.06 mmol) of uracil-5-carboxylic acid (Aldrich Chemical Company) partially
dissolved in 20 mL of DMF are added, under cold conditions, 59.7 mL (0.64 mol) of phosphorus
oxychloride and 10.3 mL (64.7 mmol) of N,N-diethylaniline, and the mixture is then heated at 90C for 2
hours 40 minutes. After cooling to room 25 temperature and evaporating off half the excess POCI3, the
medium is poured onlQ ige1anoBEBys extracted with ethep7The ether phaseCaypR201A108dodged over
sodium sulfate, filtered and concentrated under vacuum. 8.1 g (41.97 mmol) of 2,4-
dichloro-5-pyrimidinecarboxylic acid are obtained in a yield of 65%. 30- Method B: To a solution of 9 g
(42.8 mmol) of 2,4-dicHEP8-E S rilfir e A RN AT R ABL AR 8er Brganics Limited) in 60 mL
of ether are added Xihmalroryfideiees-dindrtinelineaciterbenpinigde; is stirred vigorously at 35C for 1 hour. After
addition of ether and-seRasatipndirh e, RRAs R BRBHDEING) I aaicRhassds dried over Na2504, filtered

and concentrated ur&cf]e[%acH?o g_.gr%%l igg_lg_ug%s?(gil.%mt solidifies rapidly in air, and which is used
immediately in the fol win%ys er[)b,’aré [)talneo_l. e d = 93%%. 2.4: _ _
2-Chloro-4-(ethylamim)iRifiRiiNER A it RieRIGE Y )ghery g7 fheiysr5.8-dihydropyrido[2.3-
2,4-dichloro-5-pyrimighpéaatibeeytiaraeidmite ;dissolved in 84 mL of THF in the presence of 81.3 mL (0.923

mol) of triethylamine:_g.415ks 2fRAEEHS (9% RmiRg (fhab 1 ’ 4 ?Oaﬂ%% gsnd the mixture is
stirred at room tempera;?_lljre for r?Elour 45,Zmi§8tes. lﬁ\ﬂgr e\gaporz'g{r\?[gg off ?r(?e solvefrjﬁs, the residue is taken
up in water and aqueBHYYRNEE1c88GH8A S added slowly to pH 2. The 10 precipitate is isolated by
filtration, washed withAvater2aidc-bitrso- dvithedhyletbereperitahienatixame cndcethyeoensdeBvacuum. 7.2 g of a

solid very predaminamijyrepyrasne dp s iatias(eidaanine) pyrimidinecarboxylic acid are obtained and
are used as obtained jn the followigg.step. 152 5: 2-Chlorp-4-(ethylamino)pyrimidinecarpoxylic acid
fluone To = soluion BRI B O R o o 1o
mmol) of triethylamiﬁ@ﬁﬂ'@@?ﬁﬁ[%ﬁﬂgmmﬁ’@tﬁm%é@aﬂed 5.89 mL (69.79 mmol) of cyanuric fluoride.
The mixture is stirred-fomidokgeits/ehrdxihe-so[at{anrituditutethyithebiol yi)ethfy (H&E12nasind -5 mL of
ice-cold aqueous Ngmgo%w;@g[gg_@w%ggip@gsc%,igomﬁagd twice with 190 mL of ice-cold aqueous

NaHCO3 and dried over MgSO4. The solvent is then evaporated off under reduced pressure. 7.0 g of
expected prodit arE Bl iﬁ?tﬁ%ﬁ#'&eﬂ“VJéHOa‘?PM'Bf%'ﬁ%ﬁ%@E?BW'aﬂhatﬁét}y%%@%’a as obtained in
the following step. Quiditinetiopyyidsit®, 3-d]pyrimidine-6-carboxamide
252.6:7-Amino-2-chiopenBre thiy-Sicopam BohiRys Rk igioiis 3yl IMicing s ealapsamifde Bo a solution,
cooled to 2-5C on an iceI b@Frh]é- f6é9xg$%4.78 mmol) of cyanoacetamide in 140 mL of anhydrous DMF
are added portionwis]g)g._@ 4?9a. 5 mmp?) of 60% sodium hydride. The mixture is stirred for 15 minutes
at 2-5C 30 and this%ﬁ%éh%giéthmaﬂ%aa@a%ﬁwwf’m@%bﬁa&?oﬁ%h%ﬂfgp(ﬁhfﬁz%?rﬁrﬁjl) of the acid
fluoride prepargal in ditgpradyridol®S-didyraohaineyéadsokvtfdeprecooled to 2- 5C on an ice bath. The mixture
is stirred overnight aﬁ-A%H%—@B?%@Wf@-, ﬂ@lﬂﬂﬁ?&ﬂgEﬂ)zg-ﬁﬁgpﬁé@@nﬂﬁoﬁl&zﬁozﬁ@m°|) of 60% sodium

hydride are added portionwise. The medium Is stirred for 4 hours at room temperature, ice is then added
slowly to destroy th& @Y O8Y Kk oe I IR & LARB AN um is poured into an ice-water mixture. The
resulting mixture is dofdifiedoit-AtiRrryanpatvilsigeliotHDhsoyaioinofFdretpyetipiate®ormed is isolated by

filtration, rinsed withgwaéespaneotbendgliiechiirneeboatmued by rinsing with pentane. 14.0 g of expected

product are 5fipally ghtained in the f ale orange sqlid. Yield = 73.4%.
2.7;7-Amino-s.%%‘hw?%fﬂl?zzm%%%%@ﬂﬁﬁ@i?@é°&%%%ﬁ B RA B o055
0x0-5,8-dihydropyriG8] Ry IRR I ATofiRIE TG RSk ARy AC it @raidt 0.3 g (1.12 mmol) of the product
prepared in step 2.67axdid98- oy 1D [{2(2-4thyipipErafithe yrodnehpksraytoingtema3 8 6 mL of NMP is
placed in a 10 mL ”Hﬂ%%&b{?%-amﬁiﬁﬁéﬂ%déﬂg%&md in a microwave oven (GEM machine,

Discover model) and the mixture Is heated under%ressure at 120C for 60 minutes at aT%ower of 75W, and

then cooled to room’tEAP&raHTFE" D5 AR OBy RWREFAMd Hem B MR 6 PLan Pl i8S REHC O3 are
added and the3frecigitedeofurisieid, Ssclipwintdinestsadhipsaonidand then dried in an oven. The crude solid is
E’“égi,%d b>é glhrg)mgtggfamﬁfi@ﬁl@t@wm%miﬁiBﬂ@la@iﬁﬁ&!ﬂdﬂ%&@;ﬂ?‘mﬁﬁy@m@@eﬂmﬁm%agradient

1 to 90/10). 0.055 g of tk ted product is abtained in the form of an orange powder. m.p. =
281C.%. M+H*= 45%%?8’4”%{%;? gﬁ’yr"fﬁ'rr@n%fﬁa(%ﬁh‘g’ﬁgga, 400 MHz): 6 11.8 (broad s, 1H); 10.3 (s,
1H); 10.2 (d, 1H); 9.650(R0-2i): (& e/ ¢lorsary ©PRIpZ T B Yo SAMPr o A0 ¢ 2kpPenga@inelg; &g, 2H); 3.5
(m, 4H); 3.30 (s, 3H5:&36, Mtk rRi¢i2 3rtpirkainipdes3arboxamide
7-Amino-8-cyclopentyl1-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide



253.1: 2-Chloro-4-(cyclopentylamino)pyrimidinecarboxylic acid A suspension of 10 g (51.82 mmol) of
2,4-dichloro-5-pyrimidinecarboxylic acid in 100 mL of THF is cooled on an ice bath to 2-5C, and a solution
of 5.12 mL (51.82 mmol) of cyclopentylamine and 21.67 mL (155.45 mmol) of triethylamine in 40 mL of
THF is added dropwise. The mixture is stirred at room temperature for 30 2 hours. The THF is evaporated
off and the residue igythep til@ssBosth water. The resultagg mixture is acidrigcHFRE02905003 9N HCI
solution to pH 2 and then extracted twice with dichloromethane. The organic phases are combined, dried
over Na2S04, filtered and concentrated unﬁler vacuum. The solid recovered is triturated in ether, drained
by suction and dried iNBR%a1 S Y8 PERHRRIFERLY brotile 478 UBRA VARE Y6 TR B a
beige-coloured solich-enardhBislingddrysdsibtad el iimidiedditoavhyastde Yield = 42% 3.2:
2-Chloro-4-(cyclopenixiaiRynoppyAisysipessyiRyydisacia)friefideypndiyarsne Peresignsd,o-24(21.68 mmol)
of the product prepaged in s}ﬁ% %@ 140 m | of dichloromethane are added 3.02 mL (21.68 mmol) of

. Byrlml | e%car oxami

. . | I e . . . .
triethylamine and then’2.75"m mmol) of cyanuric fluoride. The mixture is stirred at room

temperature for% hdofSERBIREESTNEI i RIGRIPIFIHIABH P SRR YiAith Ak VTiMiBIRjanic phase is
washed three timeseaadthica@anmad. of ice-cold aqueous NaHCO3, 10dried over MgS0O4, filtered and
concentrated under ¥ . of the ex qum _Phtai ' m of an orange solid.
Yield = 98%. 3.3:7Xﬁ%ﬁ%@%ﬁ%@%%%@wﬁ,8?’5%’?%'&%?30 Fgf‘?)%[-]%)?lﬁpyri-
midine-6-carboxamit® 14" SiAtR 2 ed to 2-5C on an ice bath, of 1.88 g (22.41 mmol) of
cyanoacetamide in ZeAm@BtihArus ONKYpyadadtde porforxeised Vi ygrapdrgR[mtnol) of 60% sodium
hydride. The miytureyjis,sticastiecd@orimiirs at 2-5C, and this suspension is then added rapidly to a
solution of 5.2 g (21-34 mmal) of the acid fluoride pre dinstep, 3.2 in 2 anhydrous DMF
raoalod 1 256 0 TN B G, et o oD AR Ve o
an ice bath, and 0.982§¢22™9emmol) of 60% sodium hydride is added portionwise. The reaction mixture
is stirred for 3 hours7aAroayseinperatuetiang therypoiredsioto & Bititydeopfiice[2180 mL of water and 150
mL of aqueous 1N 'ﬁfﬁ}/rimi‘cﬁr%@@%‘é’r%%ﬁg@te formed is isolated by filtration, rinsed with water and then
dried in an 25 qven, after which it is rinsed with pentane. 5.4 g of a mixture containing the expected
cyclized produt? and MR RSA-RAFEL PHoaRI Y ﬂ%f@i%}ﬁ’(ﬁ%%oiﬁ’ﬁﬁ@%q?ﬂpéﬁ'i’%%zo:f‘énge powder. The
mixture is purified byleyiovdie§reashgxemidecolumn of silica, eluting with a dichloromethane/methanol
gradient (99/1 to 96/ANRR B-0fHIS SxBECtePipsaduc)shinadnnbiaredHytbs feie of a pale yellow solid.

Yield = 9%. 30 3.4:7; rrrllmjo:lr@épél_(czlaggeg%lldg-(4-morpho|in-4-y|pheny|amino)-5-oxo-5,8-
dihydropyridolz,:%-oiJl rimlalne-G-car%oxamlde A mixture of 184 mg (0.60 mmol) of the product prepared

in step 3.3 and 0.268 §y-2d3mpsEIPer M4 S3mABBIREPRRYb AR YR EX 8B I 6 mL of NMP is
placed in a 10200 L mithplaire fhibeo-Bl8edisgateplytitof|S-plaganidmée daicsgavade oven (GEM machine,
Discover model) ang thg; nixtids) h?—?ﬁ%ﬂéﬂ [@{ﬁ&gg@ﬁ&{}&@ﬁﬂﬂ&ﬁo@gﬁ power of 100 W and

then cooled to room temperature, 20 m L of water and then 5 mL of saturated aqueous NaHCO3 are
added and the precﬂ?&é%’m%@T@'@(Oﬁaﬂﬁgﬁ'ﬁﬁ@ﬁ'gﬁ%séﬂayﬁWécaqﬁ'%ﬁaéw. ¥ crude solid is purified
by chromatography éAmicoRmyaledretidactivitiipwigit@didHibiadSthifinereneapiningyiddient (98/2 to 95/5).
2650 M 4B, et 1 10.4 (, 114 0.6

. M+H+= . . - 2): = very broad s ; 10.4 (d, 1H); 9.
(s, 101H); 8.9 éSS 1A %;e%x(&%fﬁ%@é“{e %}i)ﬁéd{z# I %ﬁ‘%@ﬁ’?ﬁ‘i‘ﬁ?%@?’(m, 4H): 2.2-2.5
(m, 2H) 1.3-1.9 (m, glmy@ym@}zﬁ-oxo-&s-dlhydropyrldo[2,3-d]pyr|m|d|ne-6-car oxamide
7-Amino-8-ethyl-2-(Z-Ameitie2y AnEpexg-AL 1A @R aylstp)dpyopaz 8 ditydne pylkoo]d) 3-dkaysimidine-6-carb
oxamide hydrochlorigg 1aawbifRIogAaeRReshioxms By ARSEZeaR Hh i fcB3 S drummL of

2-fluoro-4-bromonitrobenzene %Aldrlch% are ‘almost ful_%dlssolve in 300 mL of anhydrous methanol. 19.9
mL (106.22 mmol) of 3308 BB 8 Saditit et AL RO RYEaSHAN 2y REaBY GRS and the
mixture is stirréf oveimigiopatdolard-cdpmpaidingre-Cathexamidanol is evaporated off under reduced 20
pressure, the mediurpipiRkensdfosiibaerialg b watttRssldbe BRLREYS IIRSGIAmAeN acidified by

adding aqueous 1N HCI. After separatjon of the ses by settling, the organic phase is washed with
saturated aqueous é%Pué)f[leesrdo é%ﬁ%@ﬁ%ﬂ%ﬁf%ﬂ%g8@#&@6%%%%%?3{8%@5%% vacuum. 17.4 g of the

expected product ar&BtanEat e err bf a2y id A aBYRIOR B4y BRNgDYlapyno]-5,8-
4.2:tert-Butyl4-(3-meithyakyp4rioid{D 3 pyri )n G eddhyat bos@itigyridine- 1-




carboxylate Argon is bubbled for 10 minutes into a mixture of 4.64 g (20.0 mmol) of the product prepared
in step 4.1, 6.25 g (20.2 mmol) of 3,6-dihydro-2H-pyridine-1-N-Boc-4- 30 boronic acid pinacol ester
(Frontier Scientific) and 8.29 g (60.0 mmol) of potassium carbonate in 125 mL of anhydrous DMF. 0.98 g
(1.2 mmol) of PdC12dppf-CH2C12 is added and the mixture is heated under argon at 90C for 3 hours.
The resulting mixturgy® ddwtedsegbethyl acetate and waghed twice with \PEEFRZD P1Y08001I9 saturated
aqueous NaCl. The organic phase is dried over Na2504, filtered and concentrated under vacuum. The
crude solid obtalned ur|f|ed chromato r hy on a column of silica, elutin With a cyclohexane/ethyl
acetate gradient (75/ 8076/66%/%'16? @WW%’BW POEBERREYY T are triturated in
cyclohexane and theindtaipwsiddis), Mbdrmwm&‘mhﬂxamld%n 5.89 g of the expected product are Sfinally
recovered in the form&ﬁw@@mﬁd(y\éiﬁw B &&%m&w IeHigBHEYk-ylphenylamino)-5-oxo-5,8-

4-(4-amino-3-metho hen arboxylate 4.27 g (12.77 mmol) of the product prepared in
step 4.2in 130 mL (ﬁy ﬁ}(/ fP%eéatlg Wf';&r'lr(]) g)C\‘/itrt%re v/'§ 1/1) are placed in a hydrogenation autoclave,

and 10 0.54 g of 10%/$8 O%Idﬁt’?ﬁth@hé‘fcbhﬁéédd@%PrBWdBV'Wﬁf@t‘ﬁdﬂﬂﬁBWWﬁ%@mre is stirred
under a hydrogen pteiasoire-ghi2ihalr 58 -wioydrdepnide|a 84 (o yhtedifdtatandkamiggh thin glass fibre paper and
evaporalion Under rockiied pIESSiFo .47 9&@%.ﬁwsstsey%s%wet@pﬁpﬂgwaﬁ%H'Estlsxtpém of a pink

solid, which is used as obtained in the Tollowin Stil? 4.4: tert-Butyl

414-(7-amino-6-carbHiF8y T BN %%Q&ygfgpanﬂ? obFRAGuCe-6-carboxamide
d]pyrimidin-2-ylaminbM3inacitgxygtredi2hpiptuithioeyl)-ed Poorifiare-Apimstdré vpieaBan(1o68-mmol) of the

product preparggl incSI&B 3 @t%ﬁbéyﬂ%@(@(%ymﬁrwﬂe@-ﬁaﬂa@f%% prepared in step 4.3 in 3 m L of NMP
19 e %r%%grggfo%ﬁgﬁ)@noe‘g m L of water

is placed in a rounds ?g gnn%dofé KIT)HZ;he sy is hﬁﬁt_
and then 5 mL of safurated queous 1CO3 ar 2nd'th pfecipitate IS drained by suction

and then dried in anY8RENYIAENSCRIE* SO %WGW&W&WH&@P&&W%ﬂ?mn of silica, eluting
with a dichloromethanemnetBdaahgnadieyil-£1@Q01ch8IB1-2)y e gaafithe Rapested product is obtained in

the form of a 25be'g(ﬁhﬂy\gtgbvﬁédow&’]ﬁ/rlmtewe%Q:%rgo/ﬂamlde

4.5:7-Amino-8-ethyl- A#ﬁmmetho ﬁ) erld 4-y hengpﬁmlno% -

dihydropyrido[23-d]{ViIaiR&? 8&‘? ) ﬁﬁt?é‘ﬂ%? 5REA 8‘5’1”6" 8“§§ HmB¥sP e product prepared
in step 4.4 is suspenidwdrirpA@ieid.oflayBmdiokibreatat@arieémethanol mixture (v/v = 8/2), and 3.55 mL

(14.20 mmol) of a 4Nmtu&%ﬂt¢nyqa0@eétr@m@6%mdw@n@d%ﬁyddd%nT he-Bbslsieeds stirred at room
temperature overnlgch nd eth% bsggded The d is drguned by suction, rinsed with pentane and dried

d di
in an oven. 0.48 g the rog 1 Et'is obtaned in the form of a beige-coloured solid, which is used

as obtained in the f(ﬂtt‘}WiH@ %t@d“%ﬁ"(dﬂ‘t%?@&h‘ﬁfﬂd@ > o@ PRPRIYAYITERY - RBH*= 408.  1H NMR
(DMSO-d6; 4080MHtijtyBichBidofRacmyfittid®shcareoxdnaid s, <1H): 10.2 (s, 1H); 9.0 (s, 1H); 8.9 (broad

1H); 8.1 (broad s,;1 1H); 1.9
o 4I)-|) 'S (. 3H), E@r‘ﬂz’% gﬁrﬂﬁé(ﬁgt?; %@“'ﬁ"{}f@@?@ﬁﬁ%ﬁmﬁaﬁp% i

yliphenylamino}-5-0%8°8! @W?%P%%@ﬁd@ﬁrﬁn AririnaaE Kemethylcarboxamide hydrochloride
105.1:7-Amino-8-etyhRig2-relfivoRy 2 meH(@;3: 3-pilfRrsr &t ) Hen-4-pitthyl-5-0x0-5,8-

phenylamino}-5- oxm@%@w@qgw@%&@m@gr@s&hgﬁﬁd@ methylcarboxamide 0.47 g (0.92 mmol) of
the hydrochlorige prepared 4. 5 |s n7.8ml of ad chigrom than [glacial acetic acid
mixture (v/iv = gj?:et) ?% so&?rh%@t j‘(l)Il i)ggr'g’gﬁ)qnuﬁ@ghfdj Rﬁ'f hl{f% d Ther égo |u%n
triacetoxyborohydrideiogens é(lﬂ'b%ﬂybéﬁré é@WH@%@&ﬂﬁMW%ﬁJ@%’QQW@W&r 2.5 hours and then
poured into 50 mL of-aqien 8sshatiCOR-rhetalig-1s (Sotatphoby-dHitpibord-and pagyriiedd)p-chromatography

on a column of S'I'C%XSIQWW&'&@%QF@Q]B%W%@%B%@@'ent (100/0 to 90/10). After triturating
in ether, 0.25 g of the thFected roduct is finally obtained in the form of a bllerﬂ%e -coloured solid. Yield =

50.9%. 20 5.2:7-Am{fd 8tﬁ>§f‘ E’é‘-’ﬂ?&ﬂnﬁ%f B RN BTl 20,5 doy ok ) (SIS
phenylamino}-8CoxodBBldibyyigialdyrid oarimBiok Griaieiwaradsl-methylcarboxamide hydrochloride

7-Amino-8-ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)-1,2,3,6-tetrahydropyrid-4-
ylJphenylamino}-5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino]-8-(2-hydroxy-2-
methylpropyl)-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide



0.19 g (0.36 mmol) of the product prepared in step 4.6 is dissolved in 4 mL of a 25
dichloromethane/methanol mixture (v/v = 4/1), and 1.09 mL (1.09 mmol) of 1.0 M hydrogen chloride in
ether are added. The suspension is stirred for 5 minutes and then diluted with ether, and the precipitate is
drained by suction, rinsed with ether and with pentane, and dried under vacuum. 0.22 g of the expected
product is obtained yWwahedeirogs3ws ochre-coloured poggder. Yield (dihydrchipr2e) ¥/6660%9 30m.p. =
199C. M+H*=534. 1H NMR (DMSO-d6; 400 MHz): 611.8 (broad s, 1H); 11.2 (very broad s, <1H); 10.3
(broad s, 1H); 9.0 (s, 1H); 8.8 (s, 1H);8.1 (broad s, 1H); 7.9 (d, 1H); 7.2 (very broad s, <1H); 7.0 (s, 1H);
6.9 (d, 1H): 4.3 (q, iF()‘,”B“.‘@‘?é(,ga"Hﬂr b4 ,%B‘?@PAY'&%‘,{%‘HE 8331 SH): 2.9 (m, 1H): 2.0 (m, 4H): 1.3
(t, 3H). Example 6: tHnordneaipipeddctofirbepipapeniel-4-950-2, frdithoxgmiidnid Sndinpjraidine-6-
ethyl-5-ox0-5,8-dihygk@pyaae, 3-d]pyrimidine-6-carboxamide hydrochloride 6.1:
7-Amino-214-(1-cyclopropylpiperid-4-y1)-2-methox laminpl-8-ethyl-
5-oxo-5,8-dihydropyﬁgg)ﬂigg,igggw?rrm |Jr|£ér-T%3qtch§{F rSQﬁﬂ%ﬁgy ﬁeeﬂp{)epl rggﬁo—ﬁg%'pre ared in step 4.5 is
converted into the bﬁ‘@@ﬂ%%ﬁﬁ?ﬂ?@ﬁﬂﬁ&?%@%@fﬂ%&@yﬂﬂP@m%m%ﬁEﬂé&mﬁ%nd drying in an
oven. 0.44 g (1.0 mmahnbthiHpregkipie susiperndiad irelbahbxeplestyjanows sn@thgaroky57 mL (10.0

mmol) of glacial acefigiagigdog/f mg@gaai@q@?gg{gg ﬁﬂd{ﬂ%ﬁ‘(@%%o%@dg mL (4.5 mmol) of

;
(1-ethoxycyclopropaoxy)trimethylsilane and 0 mmol) of sodium cyanoborohydride are added.
The mixture is heatdd YOI"P Ao ¥80E> TPt etraRGHIBHIfRH Shd SHGREINORSHE 4 2.25 mmol)
of (1- ethoxycycloproprsveytdmisthyisikme e adideridpta3-dlvtiondinixbrarkoxrsaitied for 20 hours at 80C
and is then allqyed toagaRb 2 tORRIHERRSHRES ARPLMAPPIBERA lanRdl B BRsS-Jie@yesklue obtained is
purified by chromat%q]ra&ggyﬁgo %Ql#mrri\ n%%iel)i%@ aer!)%t)i(g%i éth a dichloromethane/methanol gradient (96/4
to 90/10). After triturat|¥1g In"an ether. @/opropanolexture viv = 3/1) and then in ethyl acetate/isopropanol,
0.126 g of the expedtépiodudtiecrrrRIRNYbelAEPIRe BRI A XRRREYININ OV eI &=5%06. 20 6.2
7-Amino-214-(1-cyctimprdrppipigepid-dyirizdmeticanppkaenidamino]-8-ethyl5-oxo-5,8-dihydropyrido12,3-olp
yr'm'd'ne-6-Carboxammrmlgl.r@s‘fhdewagﬁem)aegg.%p&ﬂé M&&A&@.g{meﬁ?emﬁnei)sow—%,§r0duct prepared
dded 0.79 mL (O .0

in step 7.1 in 2,6 mL of methanol is added .79 mmol) o hydrochloric ether. The 25

mixture is stirrdd for5HIRAYES AL A 3Ry POHANS &GP R¥YAEN diluted with ether. The precipitate is drained
by suction, rinsed witieihe2dAdngfithxyyehpigasidahdhéad amidel yasedm-®1¥83 8 of the expected product

is obtained in the fogmyelsbRIoR;cRy s chislkddigdrochloride) = 92%. m.p. = 226-228C. M+H*=

478. NMR (DMSO-d6, 400 :611.8 (broad s, 1H): 10.6. ad s,.-0.5H)-10.4 30 (broad s, -1.5H); 9.0

B8 (o iy AR R R SR S DB D e, 3. 24 (o

2H); 3.9 (S, 3H); 3.6 HoPyridrE.3- ARrimidine $:9ap0oxamid): 1.30 (t, 3H); 1.20 (m, 2H); 0.80 (m 2H)

WO 2011/0863064 7R&MiHeFR2(1rh X hBenyl)-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-oxo-5,8-

Example7:7-Amino-&%g%%&%wg%wﬂﬂ%gjgj&gm@%mBg)-S-oxo-S,8-
ne-6-carbo

dihydropyrido[2,3-c|](Dx§{}nnl | - xamide A mixture of 0.25 %%,93 mmoll\%of the praoduct prepared in

step 2.6 and 0.33 g (2 87 RGN SH S SHBNR A e RN R AR PSR RE Biae€d in a 10 mL 5

microwave tube. Theikyskitgurddie dsdipadeidiirethearioxewiiée oven (GEM machine, Discover model) and

the mixture is heated. prRgiey-P(aIBrepAL AR IR AOtRaIIUaS Al M diad-A-Npme af1anmevyer of 100 W, and

is then cooled fQ room t @_%%rr%%ture.. %%H_ 8&3 water and then 5 ml. of saturated aqueous NaHCO3 are
ramne

added and the preci(o%))f ate formeans /'Slichion and then dried in an oven. The crude solid is 10
f

triturated in methandtAgtaRiédDy Enensf; (firenpine ity RRGIRM Hehtame irttame finder vacuum.
0.16 g of the expecteidyaroplriciol Brajfyriobitiineccudibieniaa of a beige-coloured powder. Yield = 41.8%.
m.p. = 195C. M+H+= o VISO-6Q,4 MH&" .8 (hre; . 3 H); 10.0 (broad
s, 1H): 8.9 (s, 1H); é){é é’y%%é%ﬁw@t 5;%};]2)3?3(%?334{%%“ ;gi?%ggé rﬁigagp%eéggmﬁ 52%01(? 152H); 3.7
(m, 4H); 3.1 (m, 4H); E2'(t,’ o hd
214-(4-AcetylpdferaZifmingphEnidmthineipatazimiholBertephGambes yaaiinpHPopridtof £ addddrimidine-6-carbo
xamide 8.1:_114-(4-Nﬁpgﬂjwnd\jpgg§@5mﬂwmag\@egam solution of 5.0 g (35.44 mmol) of
l-ﬂuoro-4-n|trobenzerﬁeafg(r:im4f)?g‘,ﬂge(lsc’@.C)S?%Cri'rc}_éllﬁjljité(%jq \I/\I?Iﬁ?]cg

tvlpiperazine in 50 mL of acetonitrile is heated
at 60C for 15 hours. The resu ting mixture is anﬁglrggﬁ@ﬁ\)ﬁt o@hoglhgéreqaetg iofﬁiveaf%eparation of

the phases by settling and extraction of the agﬁeou?%rhase with ethgl acetate{ the orﬂanic phases are
combined, dried over Na2 SBAPRRLEY At e SFeMs At SATRRYEHS according to the invention also

35 form part of the invention as an embodiment.



25vacuum. 7.7 g of the expected product are obtained in the form of a yellow solid, which is used as
obtained in the following step. Yield = 88.8%. 8.2: 114-(4-AminophenApiperazin-1-yllethanone 3.0 g
(12.04 mmol) of the product prepared in step 8.1 in 40 mL of ethyl acetate are 30 placed in a
hydrogenation autoclave, and 0.15 g of 10% palladium-on-charcoal are added, under an inert
atmosphere. The migtoreos 086808t a hydrogen pressgre of 5 bar at roopGE/FREAIESAHHEr filtering
through Celite and evaporating under reduced pressure, 1.6 g of the expected product are obtained in the
form of a beige-coloured solid, which is used as obtained in the following step. Yield = 61%.
8.3:214-(4-Acetylpiperazin L SFHEAYETHLINE- AR S- KR yRERX G ©F general formula (1) may
dihydropyrido[2,3-d]ps/rireipdiied-B-cerditxtnthid @racesxthes fol@vs0 g (1.12 mmol) of the product prepared in

step 2.6 and 0.49 bg 5 (hZ-2Ac6a|Jrrvama; QBtlaeﬂl%p@gﬂJoﬂrmBaﬁeﬁméﬂ R Zd3ddRd- t@kf] INMRsrplaeed indal)lo
m L microwave tube, sealed tube is pla in.a microwave oven machine, Discover mode
and the mixure is hESE ST el L T R SRS EEIIIBIRT, and then cooled o
room temperature. 20 mL of water and then 5 m L of saturafed a us NaHCO3 are added, and the
precipitate formed is drained 10 by suction and thendri en. The crude solid is triturated in
methanol, drained by suction, rinsed with ether a e, af¥l dried under vacuum. 0.30 g of the
expected product is finally obtained in the foxm of & bei red powder. Yield = 60%. m.p. = 179C.
M+H*= 548, 1H NMR (DMSO-d6, 400 \61N.7 (v]ié/ bréddes, <1H): 10.4 (d, 1H), 9.9 (s, 1H):
158.9 (s, 1H); 8.0 (very broad s, <1H); 7.6 ( )/ 7.1 (d, ; 6.9 (d, 2H); 4.4 (g, 2H); 3.6 (m, 4H) 3.1 (m,
4H); 2.0 (s, 3H); 1.3 (t, 3H) Example 9: 7-Amip9- 14- cyclopropanecarbonylmethylamino)phenylamino]-8-
ethy1-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine‘-6-<9£ oxaHR'de 209.1:
Methyl-(4-nitrop%enyl)cyclopropanecarboxamide Toa solutign of 2.0 g (13.14 mmol) of
N-methyl-4-nitroanilR¥eT{2a8%ieh3 BRBAY5IHRE P BridMAG]) of pyridine in 15 mL of tetrahydrofuran are
added slowly 1.43 mL (15.77 mmol) of cyclopropanoyl galoride. The mixture is ref luxed for 2 hours and
evaporated to dryness. The residue is taken up%1 | acetate/water mixture and 25 the organic
phase is then dried over Na2S04, filtered and ¢ r vacuum. The expected product is

jhed in the following step. 9.2:

obtained in the form of a yellow oil, which is useg

Methyl-(4-aminophenyl)cyclopropanecarboxamide 3 suspension of 3.56 g (54.49 mmol) of zinc
powder in 15 mL of concentrated aqueous 33% NH4OH solution are added 1.2 g (5.45 mmol) of the
product prepared in step 9.1 dissolved in 15 mL of tetraf@ydrofuran. The mixture is stirred for 1 hour at

room temperature, the, 7ing ¢ tRErESeRALAIEH oL Q¥f jrA %%ﬁ‘é’g}@ﬁe@f’f IS FHAGEAMUD ether. The

3 3 6
organic phases are combined, dried over Na2SO4, i@terec?an concentraﬁéﬁi under vacuum. The oily

residue is purifléd biPafFSAEEIGrEAHI R A TMBRN S PISIHCaUIR (ki RATtS W OEIBRRLakk)ethy! acetate
gradient (70/30 to 60/40). B qrodaidererpeitietoproridt bewebtdiyed-ihithe-fometiofithigettaned- Quantitative

¥iid-_5 ) [2-(3: | carboxylate (Il with A = CHI) (pr_epareﬁ acclordir_lg to gOdt% e}sal., J. Amer. _ﬁhem. Soq.d 2,3-dlpyri
-Amino-2-[4-(cyclopropanecar ethylaminQ)phenylaminol-8- -0%0-5,8-dihy rido[2,3-d]pyri
midine-6-carboxami é? m%%wggé}: .%Otpggfi%Z ﬁ'mo%l%f hé)’ 8%’00‘5% X’p're(ggr?ég %%&egégg’ééid 0.43¢
(2.24 mmol) of the proaRAprBpatedierstGe®. 016 4,51/ 67 NIMPSis tietited HEY0-SaRihg-Bours. After
addition of wates, naretagipitpieidoiers cdbexypaxdure initaftAor 48 Meure@bepedn detolRigtwethand the
precipitate formed i ' SUct j ing.in dichl =30) the expected
Droduct s obtamed [u oreay b, g B ke (B8, 400
MHz): 6 11.8 (very BIbIASN A+l £6 SofA (RO (S/atioTHR BB AGSIENL %9 8 (d, 2H);
7.4 (d, 1H) 7.2 (d, 1Hyeatdr(gin24A)p@dnis s@kHntlsdcimas THI drAlox3ie); @ i(nthephigsere €l &H) Example

10: organic base, for example triethylamine, at room temperature, according to the

7-Amino-8-ethyl-214-(4-ethylpi in-1-y0-2-fl -6-meth f) inQl-5-0xQ-5 8-di ido[2,3-
(nyrimicine-6 bSO o LB 1 ol ko bR 8 & soluton of

2.45 g (14.0 mmol) 8¢ a1t darminorirerbyiicryidiagStepbpdate derivative of formula (11l).

Scheme 1



successively added 2.9 g (21.0 mmol) of K2CO3 powder and 3.5 mL (56.0 mmol) of methyl iodide. The
reaction mixture is heated at 50C for 2 hours and then filtered 25 and evaporated to dryness. The residue
is taken up in ethyl acetate and washed with water and with saturated aqueous NaCl solution. The
organic phase is dried over Na2S04, filtered and concentrated under vacuum. 2.52 g of the expected
product are recoverggorpte 0868062 yellow solid, whigdpis used as obtapett/FRP€11008001® Step. Yield =
95%. 30 10.2: tert-Butyl 4-(3-fluoro-5-methoxy-4-nitrophenyl)piperazine-1-carboxylate To a solution
of 2.48 g (13.1 mmol) of the product prepared in step 10.1 in 26 mL of acetonitrile are added 2.43 g (13.1
mmol) of tert-butyl piperazinecarboxylate and 3.36 mL 19.65 mmol) of drrsopbopylethytamrne The
reaction mixture is heated ar 2oMburs. i with ethyl dwasﬁed\with water and
then with saturated a aCl solution. Thelgr solid is purified By ¢ romatog@h_’n a column of
silica, eluting with a & ohé\kanglethyl acetdlte® grallient(85/15 to 58/50). M 3.0%Rg fraction predominantly

containing the regioisomer tert- butyl 4-(5- S fluord!8-methoxy-2-nitrophei¥l)piperazine-1-carboxylicate is
isolated. An impure secondary fgaction isspuiified again on a column of silica, eluting with a

dichloromethane/ethyl acetate adient @@/4 to 94/6). 0.985 g zexpected product is fihally'dbtained in
the form of a yellow soIrdNY =21%. v NS AN o)
1010.3:tert-Butyl4- (%@m -fiNarO-5- -ragthoxyphenyl)p er |ne-1-—C‘a‘rb‘6x Iaté\o .74 mmol) of
the product prepared in step 9.2 in 55 mL of arfefhyl Acetatdethanol mixture fv/v 1/@ is pr}:iced ina
hydrogenation autoclave, &hd 0. 14 g of 10% palladrum dﬁ'lcharcoal is added undeman inert atmosphere.
The 15 mixture is stirred atatydre 4-hours. After filtering
through thin glass fibre paper and evaporating under reduced pressure 0.88 g of the expected product is
obtained in the form of a violet solid, whiclpis uggd as obtained in the following step. Yreldo- W
2010.4:tert-Butyl414-(7-angino-6- carbj\ oyl-8- thyI -5-0X0-2.8 cdzkrydro- R4
pyrido[2,3-d]pyrimidin-2=ytamiro)-3- iuor etﬁbxypheﬁyﬁpfperazm@- boxyla A ixtyre df 0.36 g
(1.35 mmol) of the product prep ISt ignd 0.88 g (2.70 mmolpof,t ¥ GHin step
10.3 in 3 mL of NMP is placed ik a round- h;vattomed flask. The susperﬁ?rdﬁds heatéd at 104g for 5.5 hours.
50 mL of 25 water and then 5 mi- efesaturated aqueous NaHCO3 are added and the precipitate formed is
drained by suction and dried in an oven. e crude solid is purified by chromatography orf"a column of
silica, eluting with a dichloromethane/methanol gradient (100/0 to 96/4). 0.149 g of the expected product
is obtained in the form of a biokstgrotichupiefdthe 208idEpyrimiding. Serivative of formula (Ill) is then
7- Argigod8het[:ihyl -2- (3;@‘;%9%6@ mmhd%cﬁlnp&@%éaﬂékludrﬁ/ |Fﬁh3ﬁl¥lﬁr‘|ﬁn'ﬁ§@}’o'§ad > (ie at a temperature of |
0XO- ihydropyrida rim s8-carboxamide hydrochloride e product
prepared in ste§10%4e%s sus]pﬂg/nded@lgzém met acr% Carfoahél mmol) o a%& sOlution of
hydrogen chloride |nTH‘i‘(ﬁ@dﬁ@‘yélF@%@é‘dJWﬁ@ﬁﬂﬂﬂl@l@%ﬁﬁ@@@?%mwﬁpmer%‘%%tﬁ‘@ﬁt, and ether
is added. The solid tdraungd by stctioonvensied witlo pecitanehdridedrieghin anowencilclideg obithe expected
?J%dyté% fh?oﬁfgged ggg/aatggahaﬁaésmmqwm@a@ HaGhaSOBIHBET ysdQlinyingier. Yield

= 0
7-Amino-8-ethyl-21 AT AR R RIHACT NS Kbk o6 ArtHaS SAERTISHAN BF 81N S B dropyrido[2,3
-0]pyrimidine-6-¢arbox&miderésange(002 3amnacdp ot tHm g/ dsach i asd@yidpared irdieptdd@aisysuspended in
3 mL of 1,2-dichlorogifigfgmard €A Rianler(elzisnaRbapigdiing Rignivie thylaanae nfaPdthadl {d.2 mmol) of
acetaldehyde and t t9e5|s 99(9 4§ gtmol) of sodium triacetoxyborohydride are added portionwise. The
mixture is stirred for hours ang poured into 0.25 N sodium hydroxide solution, and dichloromethane is
added. After separation of e rﬁ‘f&*se@»‘@?@etﬂfndot'ﬁé'%tq(r\é)odﬁ%h%I@@xttécf&ﬂ‘%ﬂﬁe&dﬂ@?omethane
and the organic phases eiectonidzing dodiieal (WeriNh2 S efite e th rangdesacantraiedadnaer vacuum. A
light-brown solidis 1 rasra@apghry %lQPéHI@&PBé&?gH%@%T?@MFOQt%%HW'Ethf oatiftdeipEng with a

dichloromethane/methanol 95/5 to 90/10 the expected product is obtained in the
form of a glassy yell%W“sﬂﬁH SY%IH ﬁ%a%ﬁj@ 3. B keto cy noacetaml e of formula (VIl) may be

7-Amino-8-ethyl-214kkinedy phinbr isziciizpd @-fRiidels-Breihyoryginedigkivative of formula (VIII) by
amino]-5-oxo-5,8-diRyghing Wig pbiad RIpyrinsikings raraomamiseydsashigrid@mperature above
100°C. On the other hand, if the acid fluoride of formula (V) is placed in contact with

20  cyanoacetamide of formula (VI) in the presence of 2 equivalents of sodium hydride,



To a solution of 0.08 g (0.18 mmol) of the product prepared in step 10.6 in 5 mL of methanol is added
0.53 mL (0.53 mmol) of 1.0 M hydrochloric ether. The mixture is stirred for 30 minutes at room
temperature and then diluted with ether. The 25 precipitate is drained by suction, rinsed with ether and
with pentane, and dried under vacuum. 0.133 g of the expected product is obtained in the form of a
beige-coloured solidygagdididssioshloride) = 77%. m.33>260C. M+H*= p&T/FR201H0sbR 4DMSO-d6,
400 MHz): 611.8 (broad s, 1H); 11.0 (broad s, 1H), 9.1 (broad s, 1H); 8.9 (broad s, 1H); 8.0 (broad s, 1H),
6.8-7.4 (very broad s, < 1H); 6.45 (d, 1H); 306.4 (s, 1H); 3.5-4.4 (s + m, 9H); 3.0-3.3 (m, 6H); 1.3 (t, 3H);
1.0-1.3 (m, 3H) 11.m{&%ﬂ&}m%@8&%8rﬁﬂ&ﬁ%ﬁab%mﬁﬂﬂ%%ﬁsmh?d wﬂmaﬁwsf@ﬂ (%r]%&ylic acid A
solution of 2.21 g (18-kBonsraobaskmidkic Hiendts-poripmdivedsdimdiCVadsdcprégedrederrilste ghe. 3 (method
B) in 20 mL of anhygdyausd bifisreralee terkRle0st BtrbullceVndtir sdutimueidl foud- Bthad mmol) of

triethylamine and 2 % 110ﬂ§ drsnn}oQ) of rt(\pllﬂgys, _(?ﬁ-]%ma%?xcl) Igggyé)gx rbarr;r]@gpljhr; % gnmLeo{ agkg%rous THF is

. rmu S A .
then added dropwise. The reaction mixture | irre room t eréture minutes. Ethyl acetate is

added and the SrgaRRE BAREE \waEmEerPnth-adLEBE SN an Wi VERES PheGiqRi¥dhases are
combined, dried _ovmxmzihgnngadfmtmﬁheaedmrr_ndﬁom’mteenﬂiatadidmdﬁirvgmumano&% gadithe expected
F:Br()(cziuclzlare %b]fla'”egé%gﬂﬁéfr%gfd?‘Q’ﬁgé’lé%ﬁpl'%y&'%%lr? 8%1@%@ olr 1_|1_r~3r§st§-rﬁ‘r%\‘|§z¥§ulfonyfl-2—9l (14.85

-(2-chloro-5-fluorocarbonylpyrimidin-4-ylamino)propyl] carbamate "0 @ suspension .91 g (14.
o of the product FBURRATNEdS 955 RE7e AT AN oA bR LR B 85 oo
of triethylamine and (f1%98)1 68 #i6$2BD8 anehdl) tbe dytentaiofiRloridé. Pritenmrricatiostitelisladoom

temperature for houerame thenseluiands siksedwith 1Rt @k dichigsamethane idkhaigr@anic phase is
washed three times with 10Q mL of ice-cold agueous NaHCQ drie Yﬁ” MgSO4 filte \%jn@nd

concentrated under Vacuum, 456 .ot %%'%%(Vgc%odmg%opuu& é)l%%@%t%fﬁse% an a?lepl(j'saérdS C irectly in the
following step. Yields2ch&¥h DMF3 MR8 % I3F7-dinditRmestaiyaribhateeeh i brRBolS-SHIpWitfo[ 2, 3-
d]pyrimidin-8-Apropyik:aobmmateBZBTmmmKlm)i,omhicbdﬂeﬁdm@@(ﬁ oh.tlam dompathg0bfif@ihga14.39 mmol)
of cyanoacetamide (o @LaRMEIICHS BM e ALRRRO GBS hidd Gufich bfamplial C0%

, an

sodium hydride. The mixture is stirred for 15 minutes at 2-5C is suspension is then added rapidly
to the solution bt 4.55 G5 P MMBIIB? &S HIeRRIBPRAEHr dp NIRATATRIR S PED5H BoSHIE TP dnhydrous
DMF, precooled to 2he8Qra&@sohaftic&hdth oT e matiaeipristrang evensighteatneem pspigséingture and
then cooled to 2-5Cgangsa further 0.22 g of 60% sodium hydride is added. The medium is stirred
overnight at room temperagyce, el iee, s fhen adda siguiy(o, destrox e peass fydiide, and the
reaction mixture is poured into an%e-wa?er mixture. The resul Ing mixture IS cidified by adding agueous
1 N HCI solution. THeC|HHES BitatieroffreqiRdidcemRre B mbeansma fersadaith Wit \and then dried. The
expected product is obtained in the form of an orange Golid, WHich is used as obtained in the following
step. Yield = 64%. 511.4: tert-Butyl (3-17-amino-6-car -2-(4-morpholin-4-ylphenylamino)-5-
0Xx0-5H-pyrido[2,3-0]pyrimidin-8-Apropyl}carkam 0.60 g (1.51 mmol) of the product
prepared in step 11.3 and 0.53 g (3.02 mmol) bf 4- orphglin-4-ylphenylamine in 6.5 mL of NMP is placed
in a 10 mL microwave tube. The sealed t isNacedNn theNrirowave oven (GEM machine, 10
Discovery model) and the mixture is heated under preggure at 120C for 60 minutes at a power of 75W,
and then cooled to room temperature. 15 mL of water and then 5 mL of saturated aqueous NaHCO3 are
added and the precipitate formed is drained by sudid\)aridbtranaiiedtin an oven. The crude solid is
triturated in methanol, drained by suction and driedY hhR@vefhaht@\dcuum. 0.159 g of the expected
15product is obtaineghin@lichiim oY iRlbraid8%ula (A):11.5:
7-Amino-8-(3-aminopropy1)-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-
dihydropyrido[2,3-0]pyrimidine-6-carboxamide hydroch ‘l‘ide 0.16 g (0.30 mmol) of the product prepared
in step 11.4 is suspended in 4 mL of R3




20 anhydrous dioxane, and 0.74 mL (2.95 mmol) of a 4N solution of hydrogen chloride in dioxane is
added. The mixture is stirred at room temperature for 5 hours, and ether is added. The solid is drained by
suction, rinsed with pentane and dried in an oven. 0.14 g of the expected product is obtained in the form
of a white powder. Yield (dihydrochloride) = quantitative. m.p. = 250C. M+H*= 439. 251H NMR
(DMSO-d6, 400 MHwOR2d1 P0sea06 s, 1H); 10.2-10.4 (3gry broad s, <1HpcORRE0 1405803 ¢s, 1H); 8.4
(broad s, 1H); 8.2 (d, 2H); 7.7 (d, 2H); 7.4 (broad s, 1H); 7.1-7.5 (very broad s, <1H); 4.4 (m, 2H); 3.9 (m,
4H); 3.3 (m, 4H); 2.9 (m, .2H); 2.1 (m, 2H) 30Example 12: _ ,
7-Amino-8-ethyl-214r-](ym% Xy%th@i’)dﬁfer%lgﬁﬂr%ﬂ-%r%gsﬁgfg- as in the general formula (1), via a
dihydropyrido[2,3-d]pysieniaitie-Besiitytixarraeeign mixeurewingl rgacli@o ah Bisihwditdapiwd ugperepared in
step 2.6 and 2.17 g ayRame!) &f Zx4samineriesy|)eilkapaldes3 Odas oloNIMP fishgass oatal 00C for 3
hours in a sealed tugg. The hglf f%?%%'iiz?ﬂ rrilri1xturt«|=;c[iJ 398}1{(?% liJrlgg (ﬁ a|r>1<(§ re of 125 mL of water and 25 mL of
saturated aqueous Na’PP@&". he prec p;ita B¥ormed is draine b[?suc ic}h, rinsed with water and then
dried in an over’under vacuum. After triturating in ether, 2.5 g of the expected product are obtained in the
form of a light-brown solid. Yield = 89.2%. 5An anal\8itadiveoRire sample is obtained by triturating 0.2 g of
the preceding solid in a minimum amount of methanol, draining by suction, rinsingwith ether and drying
with a vacuum pump. 0.15 g df the B[ expected jorodugt,is thus recovéred in the*form of a
beige-coloured powder)m.j. = 989CK4-+H*¥ 369, 101 H-NMRD d 94004&%&;6 11.8 (broad s,
1H); 10.4 (d, 1H); 10:d (brkoacbs, 1H); 9.0&8% ~8,0 (broad s, s g 2H); Fa (d, 2H); 4.6 (t, 1H);
4.4 (m, 2H); 3.6 (m, 2H),R.7 (m, 2H); 1.3 (t, 3ki). Example 13: ’
7-Amino-8-ethyl-5-0x0-214-(2-piperid-1-ylethyOphenylamino]-5,8-
15dihydropyrido[2,3-d]pyrimidine-6-cai®éxamide hygroc,moride 13.1: Ethyl

214-(7-amino-6-carba - ynyl-5£13?<o-5,8-dihyd opyridol2,3- R4 i
olpyrimidin-2-ylamino)phen lImethandSktona m&p@nsi&ﬂﬁ 1.Q 1 mmd}fgj‘}@é@i&uct of
Example 12 in 50 mICof t8trahyBrofufa’ cog Q) anripenwater H R0
(10.86 mmol) of triethylamime, followed by drogw\i,§e|‘:addition of 0.84 ml' (f 86 mrﬂol) of m'ethanesulfonyl
chloride. The reaction mixture is heated at 50C for 2 hours. It is poured inta.waterand ethyl acetate is
added. The organic phase is washed with aqugggyzro.S N HCI and withwgatysatedagiueous NaCl and then
dried over Na2S04, filtered and concentrated under vacuum. 0.94 g of the expected 25product is
obtained in the form of a brown solid, in a sufficient purity to perform the following step.

flylamino]-5,8-

oride 30F:7 d'(2.46 mmol) of the product prepared
in step 13.1 and 1.17 mL (11.83 mmol) of pipeie are placed in ak@ungdthottomed flask. The mixture is
heated at 60C for 2 hours and then concentrated. Jhe residue is purified by chromatography on a column
of silica, eluting with a dichloromethane/methang),gradient (100/0 to 90/10). 0.12 g (0.28 mmol) of the
expected product is obtained in base form, which is salified by treating with 0.55 mL (0.55 mmol) of 1 M

et st n TSI e S S M N W2 o

1. 44 (q, 520 2B 0SErsris Doghrsey s Devprsiees o B bibln% oS At ey, 1.5 G

3H) Example 14: method of V.H. Smith and B.E. Christensen (J. Am. Chem. Soc. 1955, 20, 829) to

7-Amino-2-[4-(4-cycinRr ey pipriaziiplifidrsbEuwerg ioeibaxynheanydasairelRsiu pevspe, fodinydropyrid

0[2,3-d]pyrimidine-6;carhoxamide 1 0NNdIRIOHLS 48 by Al LAY (Hor Qs LiNirpbgnzene
subjected to a controlled hydrolysis. The chlorine atom in position 4 of the

15 intermediate (XI) is selectively substituted with an amine of formula Rs-NH, (in which
Rs is as defined previously in relation to formula (l) according to the invention) in an
organic solvent such as THF or dioxane, and in the presence of an organic base, for
example triethylamine, at room temperature, to give a 4-amino-2-chloropyrimidine-5-
carboxylic acid derivative of formula (XII). The carboxylic acid group is then activated

20 via methods known to those skilled in the art, such as its conversion into acid



To a solution of 3.14 g (20.0 mmol) 5-fluoro-2-nitrophenol in 36 mL of DMF are added 6.1 g (40.0 mmol)
of sodium chlorodifluoroacetate and 3.31 g (24.0 mmol) of powdered sodium carbonate. The reaction
mixture is heated at 100C for 4 hours 15 30 minutes and is then allowed to cool to room temperature.
Aqueous 4N HCI solution is added and the mixture is stirred at room temperature for 2 hours. The
resulting mixture is guoted wiibgsB0enL of water and 1085nL of ether. ThepgUERRO 560 s Xtracted
with ether and the organic phases are then combined, washed with aqueous 1N NaOH solution and then
with saturated aqueous NaCl, dried over 20 Na2S04, filtered and concentrated under vacuum. 3.68 g of
the expected produSFEBHENAAIAISE PO SF aRNIRRESHS ROV EILEE LSRG AWPITe following
step. Yield = 89%. IfarpuleCfdlopyopgdtiag(8-difluerosreessxof-dyaitnopieny@piparaiing 29VEot2.07 g (10.0
(rjnmol) of |th$1 F;rOdU@&F%@@ﬁ%gﬂgﬁ@mélgeﬁmr@ﬁ»méf?&%%ﬂQ%&fi@ﬁé@?@@&%?ﬂié‘(ﬂyl%r@mm?') t;f )

iispropylethylamine and then 2. 10.5m of fin round N-cyclopropylpiperazine (supplier). The
reaction mixture is heatedtli;r]telc?_(f@ fglé T'H%u? ngl}nrﬁ]rlljh e?,%ﬁc%cjﬂu aP’\lla%{Sﬁ%ce'r?trngﬁ ?Jnr?ggr \V/Ve@uum. The
residue is takenup FYFR#EIFTEMY] edtdtc Mhd WHS IRERSENER Shitiraxeesadlie e N138838%0 solution
and with saturated agueoadisnN &(driel utiait) Theaorgnicahase widciieahoves\NaRFD4; futdirenyand

concentrated under uaguu,  AfRrE ARG BISY SRARIEHS of B RRHchiR R IR A SkkiRM and dried in.
an oven under vacuum, 2.33 g of the expected product are Bl?(talned in the form of aélellow Sé)hd, which is
A iptofaien of s B

used as obtained in K& FofY @t@%‘?rﬁeﬁ B eto cyanoacetamide, the compoun
4-(4-Cyclopropylpipetdeimday XRhdisleonyertat shgshie iyl ardingy2 8P e (Ftutarinte)hef eiedotdduct prepared
in step 14.2 in &) migfrandibydacairie/sthanrlimixivie (vby cridd)ikeréangd g hydiogseaation
autoclave, and 5 0.196 %,% O;/orpalladium-or%acharcoal is added.. under an.inert.a e. The

, i h
e mary or seco EI‘% %mlne gly aromatic nucﬁe?ﬁgll#%rs%bémﬁg&o?[)

mixture is stirred un I(_=r;rcah rogen pressure o ar at room temperat our mihutes. After
filtering through thin%@@%@ﬁ‘ﬁﬁepaﬁ‘ﬁ'@/a‘&%ﬁﬁﬁ UHHerd eBGER dSyFEs A eP3Iatiug ofthetexpected
product are obtaineteigiratiosnofdfevmzeiy@scatoutedsobgiivaighinsausegonsg abtaioaén theifellowing step.

Quantitative 10yieldy,14 4 fsa T AnitaqrsI eRieryiriRglias i o e i Hatnaeeshermahemy!-
am|no]-8-ethy|-5-oxo-5,8-d|hgdro%/rldo%éé%gp%rlmldlne-a-carboxamlde A mixture of 0.44 % é1.65 mmol)

of the product prepdf8l PER'E ghi VOO Ao Hhs FREERR R UPERPRY 88" 14.3 in 3 mL
of NMP is placed in angofinepieseoin eHfradle o ksolnigomeididie axd ) ana0oCafoylatgcherieseBMenL of water

and then 5 mL of saguraedxaeuseusmMNalgletd Brerdced anetpr sursinitale fasrags issiaingd by suction
and then dried in an oyen. Theo%rud.e sql' i

0. Thegrude sald is pulied- Bycchrompalngiaplian acalymp olglice. eluting
with a dichloromethahe/methanol 2 ?ragient 001016 9 /iB). i 9%) the expecat%daprgd%ct is finally
obtained in the formei%ﬁWs%ﬁa.aY@IHeﬂtfﬁ%.as DMF, to give finally the compounds of tormula
14.5:7-Amino-204-(4F0y elbjoropyipgpepain- b yihe- 2ethpaondset iaxyphdénythat are subjects of the

amino]-8-ethyl-5-0xa:3 Brlivehagy AR S:lPyimidingrfss Hsanis A iaudrarglose & id 9 (021
mmol) of the producté)éeﬁgared in steg 14.4 is suspended in.3 mL of anheg rous_dioxane and 0.63 mL

(0.63 mmol) of a 1M'SRIHEA Ay I SN WRBHE ML RENIHRE: FRITRIRILR Badfitsth With ether and
the solid is then draiieRs byagaetionseinsedrwitheenteererandigdiabiararreven. 0.11 g of the expected

Votie 515, NMR (DS AL B LB (st T 11 B o & AL 4010 (very
+H*= : - Z) road s L1 S, . -10.6 (very
rond o, car). B2 CoHF el Rt deschet et dld SRR & Mo IR 0P,
4.3 (m, 2H); 3.9 (m, B951uses QRPISAHTY BeRiepHFIRECORINIHY: Bethads hahate dasarined Hia5ein.8 (m, 2H)
Examplel5:()-7-Amisrak2i 4rétkaosr2adinoethsKislaci notgchapropyhphenyl-

5ami”0]-8-eth¥'-5-0><0-5’Sﬂﬁwﬂrﬁmi%%’tr%-rdéwt@@EHQ&@?&%@@@B&%&W&%W@%@&141'e
()-trans-2-(4-Nitrophenyl)cyclopropanecarboxylic acid 20.3 @12_ .0 mmol) of
(-trans-2-phenyl-cy CRITBILRLRBUFG Ll VANHER PEPL e S e e 265095 i Boncentrated
70% nitric acid39olutitn .sTlde qpiixpareds being defined in the synthetic Schemes 1 and 2. These

compounds are useful as synthetic intermediates for the compounds of formula (1).

The examples that follow describe the preparation of certain compounds in
accordance with the invention. These examples are not limiting, and serve merely to
illustrate the present invention. The numbers of the compounds presented as



10 stirred for 2 hours at room temperature, and the formation of a fine white powder in the reaction
medium is observed. The mixture is cooled to 10C, and the solid is drained by suction, rinsed four times
with 40 mL of water and then dried in an oven. The solid is partially dissolved in 700 mL of xylene at 160C
and is allowed to cool to room temperature. The solid is drained by suction, rinsed with xylene and then
with 15 pentane, anyydyigghi{y@gegeen under vacuum. 13¢ g of an off-whipcokgzonizsowm g 90/10
mixture of the expected product and of the ortho-nitro regioisomer are obtained. The mixture is used as
obtained in the following step. Yield = 48%. 15.2: tert-Butyl (Jrans-2-(4-nitrophenyl)cyclopropyllcarbamate
2070 suspension BB 40 1 (RAPAFINE WRAEHE PPEERERin Wb 1651 SPLA ORIt butano
are added 9.2 mL (68 CwnsroRrof Brgsicobowediesy efrspwisnebedditioprufoundd ratcésdnmrisofef
diphenylphosphoryliggidged.he reaction mixture is heated at 95C for 4 hours 30 minutes and then allowed
to cool to room temperaturg, 'I}Q o\;vegult'bnbg r\nbt(itéjnrseﬁ Od(ialutqcli chigh r%QIOerrzlillr_eoufsgt 1yl acetate and the organic
phase is 25 washed with 150 m Of Saturate aqueous NaHEo3 andhen with saturated aqueous NacCl.
After evaporatio%, the sqlid residue is taken up in 50 mL of ethyl acetate and 100 mL of cyclohexane, and
is heated until dissoft/tRStPis complete. *ﬁ@%Bﬁ]‘ﬁtgﬁqg cooled to room temperature, and the precipitate is
drained by suction didlinsed with cyclobexereraadariinuistensameatddrenink solid is almost totally
dissolved 30 in 150 ngavig CH2CI2 andjithsiditeretolspHghihaticsbsieyith CH2CI2, followed by a
dichloromethane/ethyl acetate mixture ‘gl{@é The filtrate is evaporated to give 7.12 g of the expected
product in the form of a light-brown SO|IC_?. |etld =42.5%. 1.39 g (5.0 mmol) of the product prepared in
step 15.2 are disolfin 25 mL of hoténenaesnadid&fter cooling to room temperature, 25 mL of
absolute ethanol andNS7 g (0.25 mmidtetityp kKtifodioe (1) oxide are successively added. The reaction
mixture is placed urgtﬁ;f a hydrogen prwﬁy%gsgﬁimg,%&gours, and is filtered 5 through thin glass
fibre paper. The filtrate is concentrated under vacuum and purified by chromatography on a column of
silica, eluting with a tylohexane/ethyl BEMMAN K dient (from 70/30 to 55/45). 1.05 g of the expected
product are obtained). Yield = 85%.  hour(s)

1015.4:tert-Butys()-(Hans-2-14-(7-amingyareaklagsyid -8-ethyl-5-0xo-5,8-
dihydropyrido[2,3-0]@wzimidin-2-ylamin§%ggh§?n%r Icyclopropyl}carbamate A mixture of 0.87 g (3.5 mmol) of
the product prepared in step 2.6 and 0.4/°g (1.75 mmol) of the product prepared in step 15.3 in 3 mL of
NVP is placed in a rund-bottomed flasRUlfpgt SHKRTBFPIEERELEBRI% 100C for 18 hours. 50 mL of water 15
and then 5 mL of satunated aqueous NaihG©(spre added and the precipitate formed is drained by suction
and then dried in angysg. The crude sglighis,purified by chromatography on a column of silica, eluting
with a dichloromethane/methanol gradient (98/2 to 92.5/7.5). 0.46 g of the expected product is finally
obtained in the’torm GF#f orange solid "PRAIGFLUBSH Ak 15.5:
()-7-Amino-2-[4-(traf&@-aminocyclopraegiywhengtEaino]-8-ethyl-5-0x05,8-dihydropyrido[2,3-0]pyrimidine-
6-carboxamide hydrQghtorige To a suspgdginRyakéy46 Glsb@fanmol) of the product prepared in step 15.4
in 20 mL of a dichlo%‘gﬂhane/metham% mi%tér%rglxli%g are added 4.8 mL (19.2 mmol) of 4N 25 hydrogen
chloride in dioxane. The mixture is stirrecfl%r Hours at room temperature and then diluted with ether,
and the solid is draifteS% suction, rins@¥THS Ei#€r and dried in an oven under vacuum. 0.48 g of a dark
violet solid is oiftainéit,&nd is used as alptaomaanntbedellowing step. Yield (dihydrochloride) =
guantitative. 3015.6M)_1470ﬁmino-2-[4-(trgm§1-gﬁ§3jmﬁyay&mnocyclopropyl)phenylamino]-8-
ethyl-5-ox0-5,8-dihydropyrido[2,3-0]pyrimidine-6-carhoxamide To a suspension of 0.19 g (0.43 mmol) of
the product preparel'Ifi step 15.5 in S.ﬂiWEtB\"%é% P& are added 0.22 mL (1.29 mmol) of
diisopropylethylamim@rand 0.64 mL (8.58raRreslnafor0% formalin. After stirring for 3 minutes, 0.13 g (2.14
mmol) of sodium cyanoborohydride is aggled and the mixture is stirred for 3 hours at room temperature.
The reaction n:)igturef\ is concentrated apnd Itt%en taken up in 6 mL of water and 3 mL of aqueous 35%
NaOH. The solid is drained by suction and dried in an oven under vacuum. It is purified by
chromatography on Bolumn of silica, BfRHJSWARA a dichloromethane/methanol mixture (98/2 to 85/15)
containing traces of concentrated aqueous NH40OH. 0.054 g of the expected product is obtained. Yield =

31%. 15-7:O-?-Amir@z@&gﬁrrétgam.s-wm%m REXAEMR AR BRERYIAMIAB]-5-0k8-5,8-dihydro-

ethyl-5-ox0-5,8-dihydropyri ,3-d_1ﬁ9/r_imidine- -carboxamide hydrochloride
pyrido[2,3-d]pyrimidine-6-carboxamide

35 1.1: Ethyl 4-ethylamino-2-methylthio-5-pyrimidinecarboxylate



To a solution of 0.05 g (0.13 mmol) of the product prepared in step 15.6 in 2.5 mL of methanol is added
0.20 mL (0.4 mmol) of 2.0 M hydrochloric ether. The mixture is stirred for 5 minutes at room temperature
and then evaporated to dryness. The residue is purified by preparative HPLC. The fraction corresponding
to the expected 15 pure product is evaporated to dryness under then taken up in methanol. Ether is
added and the solidvgglzgneddessaction and dried in ag7oven under vacrgTr/ER29Y gogdbeoexpected
product is obtained. Yield (dihydrochloride) = 49%. m.p. = 208-210C (decomposition). M+H*= 408. NMR
(DMSO-d6, 400 MHZ(‘)b 611. 8§broad s, 1H); 10. 7ﬁ(}groad s, 1H); 10.1-10.4 Zopévery broad s, <1H); 10.2 (s,
1H); 9.0 (s, 1H): 8.1 (brdad U195, 79 (d5PH\ 6. P4-t, TR DTa SH). 48N ROZAN YO GH): 2.9 (d,
3H); 2.85 (d, 3H); 2. Av(midina¥ab@xgratelady 192-ml4 (39 moth-ef trlethylamlne in 226 mL of THF are
Egalmflleml :8- Eth¥|73dﬁ%dhl 'ﬁltl IBONsY- éfléqlﬁgﬁlﬁﬂiiﬁtkﬂmﬁfﬁgﬁr?@ﬁgw %he dm|xtu1r6e is stgred at _rgom trochiorid
yliphenylamino}-7-methylamino=5-oxq rQpyri rimidine:-6- carbox ydrochloride
o1 2 Methoxy o2 U e B e I SR (oo.01
mmol) of the prédu&tBYbﬁ‘éﬂ‘éEP|ﬁ’§’téﬁ?@@f’lﬁ"iEbaﬁﬂ_'%ijﬁél”ﬂ&%M@%néh% Emé‘d 'ﬁ)pz‘@@do?i’an ice-water
bath, and 60 mL of aridinatdytipn30@ofsé igetliexaing (WitdrighjyalehtivaenczEtdad stoxtliyeoyen 5).hour. The
reaction mbdure s sfsred 6t JARISBIRGIENIFE SHERUGNI1RSPUFIRHBEA dipingd Dysyction, rinsed
with ether and then dried in an oven. 7.6 g of the expected product are recovered in the form of a
beige-coloured solid. Yield = 94%. 16.2:
4-(3-Methoxy-4-nitrophenylL¥-@/B/3mifudropfopyn) o2 B6itscatpdripgeidine A solution of 6.6 g (24.38
mmol) of the hydrochleﬁid@@rejaaraﬁmg sfen 18. Laol Hnal- of dishloiansihane 15 Gealaghissn ice-water
bath. 14 mL (243.8 mmol ngc5ar a%l agetic tic a l% 53 %m@(g}% 1’1,5} Warggp oFSG% 3- Lrlflyorggroplonaldehyde

and 12.9 g (60.95 mmol) of sodium triaceto xy rohydride are successive added por ionwise. The
mixture is stirred at F@)‘(B{’hefbf%ér%ﬁljfe-rﬂﬂﬁ SﬂPﬁMMsaﬂ\‘Pﬂﬁ’éﬁ%IB%Wﬂﬁfﬂ?ﬂéﬁf@rBFﬁ%‘iH@n@"Wﬁf‘er and
aqueous 1N NaOH ssldtierns diheeadonie00srhhaiseaisrest acted wqtlediehiNraCietbiaten anel dHeedrganic
phases are combineghirigd AL B MRS RIMedLeirst 808 FnarRARRLLRACT MG W e Of a yellow

fllowing . BuaAESEUE bHTHEY RIS 5. SnFb 1655 Ech 5o 1 ABIUBT0R01 B B A Aphenyian
following step. Qua y 2 I I henylamine
15 1.65 g (5.0 mmobhisé getidoidelticy prispar¢88ite stégldl6 Z2%re placed in 120 mL of an ethanol/acetic acid
mixture (v/v = 1/1) in a hydrogenation autoclave, and 0.150 g of platinum (IV) oxide is added, under an
inert atmosphere. The mlx%{ge‘f tlr,g%i ungler. }Muogg n.pr I%glcjarl Cbglcrlgl f,room temperature for 4
hours. After filtering throug thln re paper an a orating ﬁness under reduced pressure,
the oily 20 residue @taﬂeﬁ%ﬁ"i’ﬁ cPFPBP%ifU?ﬁw §r91| WasHe \F\Tﬁ'ﬂl’Pﬁqﬂbo‘l@ XEN RO A S6I0WEHPhe organic
phase is dried zver plaiafiddvchittengticanclCandeatratad (Bde mraciwh iriethypofitheireXgoectedproduct are
obtained in the formeqf g b b WyGhUSserhABPBIARAAIE s Ao sick: Cuiedisld =

guantitative. 2516.4;2- hioro-8- ethyl-7-methylamino-5-0x0-5,8-di

olpyrimidine-6- carbc?xH?Hféeaﬂdshh?p%%g SR & Q'bt?@} Wm%lwa%é é%u?&%?ép@}'eaflﬁ%%dz 6 in 40 mL
of anhydrous NMP iwaielétienisenaiaioveltdndpithsembyosatigy thexarganiobhes 6 Bwveetidmitydride is

added in a single por§em. Eh%ém'drwl}@ai@rSéHae@n@dtB\/éw}imnﬁh@%oﬂ?&mﬁ&h@w@\@bgwaﬁfceased and
then for 10 ml%tes at room temperature. Té’lﬁ sol tlt)gn [ %ﬁi on.an ice | Wa er ﬁth and as solution of
0.56 mL (8.97 mmol'j of m ﬁnﬁ (ﬁ)ge In of an‘?’\ Io(‘irous Isad e ropW|se f'%e mixture is
allowed to warm sloRERS cBIR t@ﬁ?p@@@ti?r@“%[ﬁ&a@’%tlrred for 24 hours. Ice is added, and the reaction
mixture is then poured into water. The resulting mixture is acidified to pH 1 by adding aqueous 1N HCI
solution. The resulting mixtuge is Agf{RB 4f VIS f‘;gmg) LIPS Al R Rl ReRiRsitsRdded. This
mixture is stirred vigorously for 1 hour. After separation of the phases by settling, the organic phase is
dried over Na2S04 5t U4 concentrated under vacuum. The yellow solid obtained is 5 triturated in

ether, drained By suttigrsatiivadivithSae fthAemarel) dfierhirpageiavsdein @8rmviactianhydrqug B&.90/10

mixture (LC/MS) of tweiexpe@sdmradusididiofihe etaringmatesial iaabiateeehin db@tiermref a yellow
solid, which is used na%%(topet%ns gr' 41 g&”o"‘r’nh'lgs a?rr)o temperatyre and then cooled again in an
1016.5:8-Ethyl-2-(2-methoxy if‘% 25; trnHuoropropycf%lpeng AR heny‘-

amino)-7-methylamife ‘BQ&ECP-@*B ﬂ?ﬁﬁﬂ?oﬁﬁ)ﬁ@ﬁ[?f Do pyyitenie-6-4armaiRigeard dstiepdnsion of 0.5 g
(2.77 mmol) of the prodoahpreparegdrostepilb.4 indnadl DianéydiousnDiie dsesadel® il rodng (3.55
mmol) of the product prepared in step 16.3, and the reaction mixture is heated at 100C for 4 hours. It is

evaporated to dryness



15 and the residue is purified by chromatography on a column of silica, eluting with a
dichloromethane/methanol gradient (100/0 to 95/5). After triturating in methanol, 0.08 g of the expected
product is obtained in the form of a white solid.
16.6:8-Ethyl-2-(2-methoxy-411-(3,3,3-trifluoropropyl)piperid-4-yliphenyl- 20
amino)-7-methylamw@>20x95883ti6ydropyrido[2,3-o]pyg@midine-6-carboxagTdeR2odrposooide To a
solution of 0.08 g (0.15 mmol) of the product prepared in step 16.5 in 6 mL of a
dichloromethane/methanol mixturegév/v_: 1/1) %?B%dded 0.44 mL (0.44 mmol) of a 1M solution of

hydrochloric ether. THBERHRHIPe'Y SOr/BE YIS HSUP 2P r8o Lol €075 NAHR e th%h added. The
solid is drained by suétiore, Wnsistgvith femanet andn iedneraibreyenduhfe miactimaie0 09 Hhef the

exréected prOC(iuct iss gag@w B?Wigw%f@é%@ﬁ@y&uwy ﬁ@lhﬂio?éielﬁ%@&i hwf)w%éa,riat?)n-efa% l\)/l+8H;=(
548. NMR (DMSQ-d6: 4 Hz). 1.75 (broa 1H):11.1 (broad s, 1H): 1 broa 1H); 8.9 (s,
11 5.8 5, 11;0.08 e o 1) 9 A o Sy e O 1y 5
(m, 2H), 3.35 (M, 2HY ™™ Y3 yelipw sali: X8 m74%); 2.75 (s, 3H), 2.0 (m, 4H); 1.2 (t, 3H). Example 17:
7-Amino-8-(2-hydroxy-2-methylpropy0-2-{2-methoxy-411-(3,3,3-
trifluoropropyhpiperid-4-yliphenylaminc}-b: a0 0.8:aiBYHronyHdRiz ;gMjggdW dineH65408 24T ide
hydrochloride 517.1:2-Chloro-4-(2-h droxy-z-methygllpré%{yla%lnino)p{/ﬁrimidine-5-carb8§39/ﬁc g%dnA
suspension of 19.9 §REHIEREH BPEA Hchioro-5-pyrimidinecarboxylic acid in 155 mL of THF is cooled
on an ice bath to 2-3€ azettcscilfien ofB15 01 (98)20thernon) reiuncrhinioea-imeteyl 2-prépamobtnd 36.3 mL

(260.19 mmol)10f 1ONIFiethyrinariprears ladicbiHFosspddsrntrenvsisaefhBIbEtIR I Stirsed. at room
temperature overnigm. I%gp lIJ rac%tasgﬁrgg% water Ter)cran a&gﬁ‘?- ,?\ofgl_eé 55 ﬁFsaté%Q (ﬂl: etrr]lee%l%sr, sobg settling, the
aqueous phase is acidified with aqueous tllK??—T&: solution fo pH 2. The precipitate is |so?aefe %y filtration
to give 12.6 g of thedEWjssetddd FOUEIERSIF R STERHANOIRIPARYSRIONREGIf: SohiEPNiSEEEHEBIGined in the
following step. Yieldotf5Fnadiicli€ . &r@rethloy art@ aydr ey Ariene th alip rveyil 200 ) pyréneiineren- carboxylic

acid fluoride To a sllion; GOBEMEG it 48 %A AR aabhridhe deid Prgpared in step 17.1 and 20 7.89
mL (56.60 mmol) of triethylamine in 250 mL of dichloromethane are added 6.51 mL (77.18 mmol) of

cyanuric fluoridd. The mixture is stirred at room temperature overnight and the solution is diluted with 590
mL of CH2CI2 and 190 mL! & ice-Céltaerdeind-RAHOORxTterirmitophase-fs Svdkieseonide with 250

mL of ice-cold aquepus HaifkdBapdapedaer MgSO4. The solvent is then evaporated off 25 under

reduced pressure._l{ZdSa (%Fge gﬁ(B%?t_leqdl(PE(%duct refg tained in the form. of a/qlllé)\m qil that. solidifies

. . nat,
slowly, and which is Used 28 Obtained i thé Tollowing step. Vield = ped in"ste mL o

17.3:7-Amino-2-chiGre 8RRy -B-FRA8R 1BrifSy 8- 6L GxomTe tiipiy thgriggehenol. The reaction
pyrido[2,3-d]pyaitmidmietirec iy bexsdide Tid &€ solatidghtcoalatdo evatvaedndcdretds, dhg.4did52.36 mmol)

of cyanoacetamide ;@S?&@Ligf agmmgéougilghﬂ;:{]ﬁ%?gﬁgq%)og}pnyﬁg 46@,9 Q&HTJZ Mmol)of 60%

sodium hydride. The mixture is stirred for C, and this suspensjon is then added rapidly

to a solution of 12.38 4" ASH RIRGIF T Re HRRHL Y Hrih a8 S83% 2. Pin 98 APeT & hydrous
DMF, precooled to 28ducT ik obixinae is Htirfothbeéaiight-ahite avlicenfisétatlde”and.is th@aboled to 2- 5C
on an ice bath, and .09 g §22.36 mmol) of 60% sodium hydride are added portionwise. The reaction

mixture is stirred for, t t ur, en 5 poured info a mixture of jce,.100 mL of
water and 1503rg1L orl’:)1 a&%&@v&%ﬁ%ﬁ%% Ilgevﬁrr)]{(éilrg?tgfes ‘f%ggglgs]}%jl'ér'?é%’%@ﬁtﬁfi’oﬁ#%insed with
water and then driedti®ashselEh. /Aet@itkating (th Abidarloart)diy@ldtisidh oven, 8.84 g of the

expected product are finally obtained in the form of a yellow solid. Yield = 57%.
1017'4:7'Amin0'8'(%Mﬁ?é%i%—Wﬁﬁ%@@%&%ﬂ-%&%%%bﬂ;iﬁegt?Earbonyl)phenylamino]-
5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide

30 2.1 (4-Methylpiperazin-1-yl)(4-nitrophenyl)methanone
A mixture of 2.0 g of 4-nitrobenzoic acid (11.97 mmol), 10.42 mL of
diisopropylethylamine (59.84 mmol) and 1.46 mL of 1-methylpiperazine
(13.16 mmol) in 40 mL of DMF is cooled to 2-5°C on an ice bath. 11.53 g
(35.9 mmol) of O-benzotriazolyltetramethylisouronium tetrafluoroborate (TBTU,



trifluoropropyl)piperid-4-Aphenylamino)-5-oxo-5,8-dihydropyrido[2,3-0]pyrimidine-6- carboxamide To a
suspension of 0.82 g (2.62 mmol) of the product prepared in step 17.3 in 6.4 mL of anhydrous NMP are
added 1.59 g (5.25 mmol) of the product prepared in 15 step 16.3, and the reaction mixture is heated at
110C for 1.5 hours. It is evaporated to dryness and the residue is purified by chromatography on a
column of silica, eluiyng poth1 @ge3deromethane/methangd gradient (100/0pg PFRR0PNEHOODIraces of
concentrated aqueous NH40H. 0.70 g of the expected product is obtained in the form of a white solid.
Yield = 46%. 20 17.5:7-Amino-8-(2-hydroxy-2-methylpropy1)-2- 2-methoxy-411-§3,3,3-,
trifluoropropyl)piperid- 2 NShan{# %%%‘8%@20%{8-&%%Bﬁ%@ﬁl&%ﬁ%—%ﬁﬂmﬁra\ﬁa-%-'scaPHSQa%ide
hydrochloride A soli¢ivpesftorZ (ogefhid. nihfolieetihe prisdietipdijpiae dvithstahlopmeathdenabhdf 25
methanol is cooled gaaatise RarkbuRNNASP doliof3. AR Eephrafich N srlickdf by daarg ahloride in

dioxane is added. Theu[anoiégur%iassgtilrge% ){E)QC Q dm\;\%teg.l af room tempe téJr%raQrchis tngsnegoured into ether.
The solid is drained%%/ suctid%, rinsed wi g entane and dried i an oven under vacuum. O%ri g of the
expected produdt is TTNIDEShaifec e oftgramhite S SRACSERIEQIMAfoLRATIHEe) 2D P85, m.p.> 30

260C. M+H*= 578 1idshMRcDifia) dbsoIUDRO ndHdErib Hiz Jir8iSe (s b H)ictidn (ahdl ther6 @4d, With); 6.85 (d,
1H); 4.8 (very broad;g ity 38)a3hiMadblndet okl 334 oHs 280285 §ait): 2.05 (m,
2H); 1.95 (m, 2H);1.1 (ver?/ broad s, 6H). Example 18; _ L , ,
7-Amino-214-(4-eth§ifiFera0RE 1™ 2R R RYIHE RIrSG)-8iysh is used as obtained without
hydroxy-2-methylprdpyseusis8igdiigdrepsitido[2,3-d]pyrimidi ne-6-carboxamide hydrochloride 18.1:
1-Ethy1-4-(3-methoxy-4-nitrophenyl)piperazine 5A mixture of 3.42 g (20 mmol) of
4-fluoro-2-methoxy-1-nitropenzene..2.67 ml. (21 1) of 1-efhylpiperazine and 5.14 mL (30 mmol) of
292“ %1? Q&/mﬁhenﬁ}ﬁ@m%}é@?@de%zr/ {5 )/ PI&%&%

.. . . [0)
diisopropylethylamine in 25 m L of acetonitrile is lours at 85¢ and then for 1 hour at 95C,
and is then stirred olerhightowiRiie® MBI Gt FeRIAYYE! rIERRRIPetRiIRe | TRREIZbe@RteiYedsRvaporated
off and the residue isdthendfakemarpliarbGddbdyletikee nant2atmesphd@, Wabtey.of hecagakaiismphase is
extracted with ether,, Thgarganieahases.arecambised-duest oyshNaRsPsufiterRe a8g soppentrated

under vacuum. The oil obtained is triturated in an ether/c%clohexane m|>|<¢ur,e 1/1% and the precipitate is

] (

isolated by filtration, MASSEWRH PERYEHERE YRR A JIFLUEH Y. Mg S e g p Rl £ HRiati%re finally
obtained. Yield = 779dryBeb8. 2. A HiEhRyaphssted iprodyd) Faedthiorydhdns/farmirmé an0Bange®R7 mmol) of
the product preparedririste psb8.dsiBp2irdd-ietTaibwhg ceiptelethanal eikdre (v/v = 1/1) are placed in a
hydrogenation autoclave, and 0.32 g of 10% palladium-on-charcoal is added, under an inert atmosphere.
The 20 mixture is stirred under a hydrogen pressure of 2.5 bar at room temperature for 2 hours. After
filtering through thin glass fiSré& g el RePRVABU AR MAET Al@uced pressure, 3.51 g of the expected
product are obzained Metheifarm of a violet solid, which is used as obtained in the following step. Yield =

98%. 2518'3:7'Ami%’%%%’%Q)ﬂ@iWi%ﬂﬁ;&ﬂ%%ﬂ?ﬂﬁ/@%@ﬂy?«mmﬂ]@ﬁ@ﬁical Company)
hydroxy-2-methy|propyl)-5-0x0-5,8-dghydro %r|d012,3-ol yrimidine-6-carboxamide To a suspension of 1.0

0 (3.2 mmol of thePBTN A BRaTl POstal 5t QME ST Eestesh HOERS R B A R 1 g (6.42

mmol) of the produdOgi€prted iphetepors D xaeitorite rnactidd mix@te ivrheamdvay-dedtldottizehours. It is
allowed to cool to rogHy B8 eMREIAIHER REHIdS Ahen-dikgtethyiil a0 WeausINAKE: 633 IFQ|wirsbnT he mixture
is stirred overr&'ght e}grc% tha BF&‘QR&I%% i% Iriasor!atg rp ff{'[tgaéixocn asrﬁgjerfnt éi?nd fiﬁu%n. ovenlr.e]j'ht?1 tgesidue is
purified by chromat(_)gré)p On & Column o _&%Ilca, eluting With a dichiorome anan%%Hano(f gradient
(100/0 to 95/5) cont&ﬁiﬁ@%ﬁ@é‘s tesIeceMiFataineagliBd BNRHRIEESARE: SOMPAIAtLIEEDPYS methanol
and drying in an ovesndAdGgjfatetfitt@xrp et dopreduatds oldainadudielsl =28%97 mmol) of 2,4-

18.4:7-Amino-214-(4;81RYPHG A4 Bk dabd e raRey R iRalRstPores%. ,
hydroxy-2-methylpropy1)-5-0x0-5,8-dihydropyrido[2,3-0]pyrimidine-6-carboxamide hydrochloride A
solution of 0.46 g (0.9 mmol) of the product prepared in step 18.3 in 13 mL of

30 - Method B:

To a solution of 9 g (42.8 mmol) of 2,4-dichloro-5-pyrimidinecarboxylic acid chloride
(Manchester Organics Limited) in 60 mL of ether are added 10 mL of water and the
reaction mixture is stirred vigorously at 35°C for 1 hour. After addition of ether and
separation of the phases by settling, the organic phase is dried over Na,SQ,, filtered



methanol is cooled on an ice bath, and 0.67 mL (2.69 mmol) of a 4N solution of hydrogen chloride in
dioxane is added. The mixture is stirred for 30 minutes at room 10 temperature and is then poured into
ether. The solid is drained by suction, rinsed with pentane and dried in an oven under vacuum. 0.47 g of
the expected product is finally obtained in the form of a yellow solid. Yield (dihydrochloride) = 90%. m.p. =
222C (decompositiopoMatiagsBbelH NMR (DMSO-dgp400 MHz): 611.pdmeRbe1 /050099 (broad s,
1H); 9.1 (broad s, 15 1H); 8.9 (broad s, 1H); 8.4 (broad s, 1H); 7.45 (d, 1H); 6.75 (d, 1H); 6.6 (dd, 1H); 4.8
(very broad s, 1H); 3.70-4.20 ﬂs +m, 9H2; 3.0-3.3B(m, 6H); 1.3 g 3H3; 1.05 %}/,e,r broad s, 6Hg. Example
19: 7-Amino-214-(4 8 GBIRNER L85! ¥RINGRy pHERPIahTRIBITES LB GYIRS TARSHy N Y
py0-5-0x0-5,8-di hydns pyidios 2s@adipyediatédi indbe-foimbiogataizi@reyahisitieidrideld 9 93%ert-Butyl
414-(7-amino-6-carbamoy1-8-(2-hydroxy-2-methylpropy1)-5-

oxo-5,8-dihydropyrido[2,B-Q]nggn%ir%:g;gg%%%)lbj r}%%g%ﬁé(%%rfcg%lﬁg%e;gdine-l- carboxylate 25A mixture

of 2.0 g (6.42 mmol) of the;roduct prepared In st 6 and .62 mmol) of the product prepared
in step 4.3 in 18 mL%t MBS hiaEee)irPh fouifiatbererRYddBRCA RexKifs Fsissieng idinAted &t 110C for 2

hours. 30 mL of wate4 auhdothenFSimiheopsaknadad agureausNz23CWE afaratdeanakd v ptecipitate
formed is drained by, gUeHRYENAIRARAAE N HNEN afhSiEddR S Rl riﬁﬁﬂFHﬁ@@ﬂré&’kéE‘ fgygthanol and

then dried in an oven. 2.38 g of the expectedlgroduct are obtained in the form of a pink solid, which is
used as obtained intﬂﬂ‘é"%ﬂB{Rﬁﬁa@tQB“%&|&‘_Léﬁ%"”ef evaporating off the solvents, the residue is

19.2:7-Amino-8-(2-Hgteoxyr2imesats propyaoueo(@-rdthidtysalpipreritl adged slowly to pH 2. The
pheny|?min0)‘5@3%%&&&&%%&@@[@y3gﬁkﬂhﬁmﬂﬂh§o%ﬂﬂr®%€ﬂg%}@M@VWBWE@@@&H&H}%@O“ of
2.28 g (3.92 mmol) of the product prepared in step-19.1 in 70 mL of dichloromethane is cooled on an
oo bath et DR T B e e e
slowly. The mixture $§/StfvEtERYIIBIRPIBHIPEFARFE IS A5 2R e BRR TS AIRYEY. Afie WSHd RS drained by
suction, rinsed with pietatestEiathe thleding atemven. 2.2 g of the expected product are obtained in the form
of a beige-coloured solid, which is used as obtained in the following step. Yield (dihydrochloride) =
quantitative. 10 19.3:7-Amino-8-(2-hydroxy-2-methylpropy1)-214-(4-ethylpiperid-1 -yl)-2-
hethoyphenyAminol-5-ofs 2 ARGT OB AT TSR R ABASEAHRTAS 0.6 (1.08 mimo) of the
hydrochloride prepafed: ispktiéegn tongaising € iea (Rd7/mmu o ofefcld Rraishtst vettearizs and DIFEMAL (3.25
mmol) of diisopropy|gtdanmies. 6 IRemldakhindid logmel)pfagasaariier and thrrdpogRwise, 0.46 g

(2.16 mmol) of sodi iacetoxybarohydride are added. The mixture is stirred for 2 hours and is poured
o0 025 N sadiem T A b e 5, S s B e o o
settling, the aqueou'$ 4S8 WELRAR 1Y Ritk'diCh GBh R ale Angaise!dRAMRUBHIRRS @re [BEmbined,
dried over NaZpO4 ofiffarie b coneensthtedaindier 20 miaotitmcfldb&agenia NghCkrosvial sidbd is

recovered, and is pufifiegg¥ShraBalagEaP Y REh & CUMR A LalFRePIIN8WIHIRsure. 7.0 g of
dichloromethane/methanol gradient (95/5 to 90/10). 0.26 %{of the eﬁ@ected Ej),roduct is obtained in the form
EFFE o)

of a yellow solid. Yi&tPEHRPRr AR RARATRE. B-(RAVH SR 2o &HY BRSNS I erid-1 -y1)-2-
methoxyphenylamineM5edyas-sh&aite/drtheyatfh @ stipyRnsditaig-gieihoxamide hydrochloride To a
solution of 0.25 g (0.50 mmol) of the product prepared in step 19.3 in 10 mL of a
dichloromethane/methanol mixture, (4/1) are adde 2 mmol).of 1.0 M 3 rochloric ether. The
mixture is stirreag for 10 mir%irjg_fes a? f%%’h%{ﬁg’gfg{g}éh?ﬁ%%g ?h%%)‘()fﬁﬁ?i%m?ﬁ e’t#éiﬂ? i rﬁrgcgnr%_g?pitate is
drained by suction, AR&SYaRIFFether and with pentane, and dried under vacuum. 0.28 g of the expected
product is obtained ifothe $ohmionf acyebowsahd. §ield @ihirashtoricle 5296907018 ARDCof

(decomposition). M-EE155aithidd! NME(ISP 56, 4AUM Bk 6 d-24BEag0RiHilsd B 4dbgoad s, 1H);
9.1 (s, 1H): 8.95 (s, 1H); 8.45 (broad s, 1H); 7.6 (d, 1 11i17.0h§sdi(:aLH 4.8 (broad s, 2H); 3.85

8.4 H), 6.85 (d, 1H):
(s, 3H); 3.6 (m, 2H);Q’f’%‘?ﬁ1, ,%;.B%O/Krﬁ? Wy BY§E%Gn Q.SZSE'Fﬁ?d4é15;1E.§Z'&l,”§?I7§ .3 Wery broad s,

6H). S 30 and this suspension is then added rapidly to the solution of 14.5 g (71.22 mmol) of
the acid fluoride prepared in step 2.5 in 155 mL of anhydrous DMF, precooled to 2-
5°C on an ice bath. The mixture is stirred overnight at room temperature and then
cooled to 2-5°C, and 2.99 g (74.78 mmol) of 60% sodium hydride are added
portionwise. The medium is stirred for 4 hours at room temperature, ice is then



Example 20:
7-Amino-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-oxo-8-phenyl5,8-dihydropyrido[2,3-d]pyrimidine-6-ca
rboxamide hydrochloride 20.1: Ethyl 2-methylsulfany1-4-phenylamino-5-pyrimidinecarboxylate 10 To a
solution of 5.0 g (21.49 mmol) of ethyl 4-chloro-2-methylsulfany1-5- pyrimidinecarboxylate and 4.9 mL
(53.72 mmol) of anilwe ir043/0868068 HF are added 7.4%mL (53.72 mmolpgtrrR20arose019e mixture is
stirred at room temperature overnight. After evaporating off the THF, agueous 1N HCI solution is added
and the mixture is extracted with ethyl acetate. The organi ase is washed 15 with saturated aqueous
NaHCO, Solution aEPUREIFRIK ASHSBH. B 5955 CREHARe RS ISEHIER DL SRSt SArEPritering, the
filtrate is concentrated igs giete 3199 yeofTirerexpingedbpuiiscidiitied Ryradding dspiepieBldUNdtCsolid, which
is used as obtained dp|ihenfotieuviigcpigite Yoatdd i§48/@ta?é3129ya‘tltratlon rlnsed with water and then
2-Methylsulfany1-4- ghedd%lamln\(/)é z%f |mé mecrarsl?rexyév aceld A m ntalrenrit %&(13 75 mmol) of
the product prepared in ste p 201 2'mL Sy yo? ﬂ\??\?a H a?td) 3B 0 gtﬁanol IS stirred at
room temperatute o%?‘pﬁg’ﬁ‘iarf'ﬁ% '@ﬂﬁ&ﬁ%@é%&ﬁ&ﬁfé@éﬁ%ﬁdetel‘edJ@e‘W‘pressure and the residue is
diluted in 100 mL of water. 65 mL of aqueous 1N HCI solution are 25 added and the precipitate formed is

drained by suction. The solig.is rigsgelwith. YRR ?4194 %@Wégﬁgq@bg@g&mﬁgﬁﬁgpgcted product

are obtained in the form of a beg)e -coloured solid, Yield

2-Methylsulfany1-4-BHERyTEHAITERY, 69/?{61%%6%’6’83&@ 2\ Wﬁ%‘é%de 30 To a solution containing 2.88 g
(11.02 mmol) of the Arodtreprepfarad (in1Step ). Diathe 2rodutt (rsparathiolpiebtBdétrariamiiey 55 mL of
CH2CI2 are adged 1248y mh&t@ﬁamabcpbmmim ﬂtébrw,@tnTétﬂtthwi% pliiced intaaormitemperature
overnight and washed twice w, E%e5°rF.“L of | ic Id a .NaHCO3 solution. Eﬁ\ﬂgaq{c hase is

washed with 75 mL Of ice-cold water an%eane m?e'rs ga§ 4'”1%&” ‘solvent is y evaé)orate ‘off under
MtYtPRe yield is

reduced pressure. 3XFEPUPMOEKDEBELHP FBIHEE dF dRBeSiNEHanAIESI SRt 20 Ve lohP
quantitative. 20.4:7-&raipow2rroeTBe UdiecybibeorltedBtp hamy [t ety drod/mdajPy@itdr and then

d]pyrimidine-6- Cafb@ﬁﬁ[ﬂb‘#%aT&ét‘e%OAHHQ&QfN]aﬁcgag%ege?dHH@99&%&@5@6&%&%@?@8&'ié Hfamiqof
anhydrous DMF, cooled tg 0-5C, is added 0.96 g\{% 3.93 mmol) of 60% NaH. After the addition, the

mixture is stirred for ¥ GHIANBIHT ARSI MZE: o LERRHER S Pag s By EREIRR bath, and a
solution of 3.0 g thecacil dhiorideo{B1iGD ahitiad) witb padichiordiebim)s 2®Banol Dradient aHW@rous DMF is
added. The reactiommwtlredessgiHﬁd@é%&&@d%@@éﬁ%@t%@ﬂtiﬂ% fohe seastivangaipsivads cooled on
an ice-water bath, and 0. ?89‘%‘"% 9'@ mmoé%i T60[% is added. The reaction mixture is stirred for 5
hours at room tempergture and thien poured into ice-cold aqueous 0.5 N HCI solution. The precipitate
formed is isolated by iNYRd@MPRet. \A’rﬂﬂ Mﬁ?érSdrbﬁtéd%ﬂ $65UGtEh3aed tHen 8d<d. infAhBlen. 3.44 g of
a yellow solid mnnlyspomtpesedgr@faﬁte exwezedjpzodumm aoPHeyElZed fenmuareqobigires.(hhe solid
obtained above is tazh%néj gg 5% e;,e solution is refluxed overnight. After cooling to
room temperature, the'precipitate'is isol ed y f| and dried in an oven. 1.69 g of the expected
product are obtained in the 20form of a yellow SO|Id Y|eId 45%.
20.5:7-Amino-2-metMMtV%M%spﬂepyh&BzdeM&MMamm -6xoaBl8xamide and
7-amino-2-methanegiy %gﬁw}%@ﬁ\ergmgjmgmgp 3 d]pyrlmldlne -6-carboxamide 25To a
suspension of 1,69 g ( 16 mmol), fth?e pd obtained i in l 0 mL of chloroform are
added 3.18 g (12.91 mmoﬁ of meta ngn pof{elt éf”‘t'hé”?‘n XUTe |'§s irred at room temperature for
24 hours, and 0.44 gf)\(%JEtB?ﬁﬂﬂ@IPbﬂ9n@té’iét%r@ﬂe&'b@ﬁ%&&&i@f%%édéﬁl'dmﬁ@mmﬁeﬁ@%t'ifrtred for 24
hours and the insoluldle matgriahis mejacse@arrated Rt beyutiltban'mcmadiIHaéddsmac@ﬁmtad 30 under

vacuum and then tr| gragg%mowg gﬂﬁ% |51n§r2 \é%nmE Bg’e eHgW@H%geﬁnposed of a
oxr

mixture of the expected sulfone an out 80 NMR are o talne
2011/08630669PCﬂ%ﬂ‘éOCilybEOt‘ﬁl@jded dropwise. The mlxture |s stirred "at room temperature for

20.6tert-Butyl43061 - hanrsndh6-Cafb @evsickierdomB-pietng B Bddehisdien diluted with water. The

pyrido[2,3-d]pyrimidigsdny] f@”%%)ré esbamdan eyl RiReodine N -ARIPHMIRIE 48 (3. Lhdnmal) of the
mixture of sulfone and sul G@Vdfgﬁovt\)/ttﬂlglc Iérrlo%tg 20. 5 nd 0.51 g (1.67 mmol %f thce ero uct Prepared in

step 16.3 are heated ataftf ane. e organic-pnases are co
Na,SO., filtered and concentrated under vacuum. The solid recovered is triturated in

Ine led ove

ether, drained by suction and dried in an oven. 5.28 g of the expected product are



5 6 hours in 5 mL of NMP. Water is added and the solid is isolated by filtration and then dried in an oven.
The 0.42 g of solid residue is purified by chromatography on a column of silica, eluting with a
dichloromethane/methanol gradient (100/0 to 97/3). 0.16 g of expected product is obtained in the form of
a light-brown solid. Yield = 46%. 1020.7:
7-Amino-2-(2-methoxo4e1eossdagphenylamino)-5-oxas8-phenyl-5,8-  PCT/FR2011/050019
dihydropyrido[2,3-0]pyrimidine-6-carboxamide hydrochloride A solution of 0.15 g (0.26 mmol) of the
product prepared in step 20.6 in 4 mL of CH2CI2 is cooled on an ice bath, and 0.99 mL i[?i.94 mmol) of a
4N solution of hydroBuAMEAdRdBSHAB e RE'48EG8I8 ARSIk YR8 &iktRPr6r SBRINGG L Yeroom 15
temperature and théellpeinesidntdietther4Z e solid is drained by suction, rinsed with pentane and dried in
an oven under vacuum. 0.136 g of a pale pink solid is obtained, and is purified on a reverse phase to

give, finally, 0.1 g of the expgcted product in the form.of llow solid. Yield (dihydrochloride) = 68%.
m.p. = 228C (decom ositi)gzg'. %/Igff—%@fg ‘%‘@fﬁmﬁ?"(@@ e g%lb(%y y zc)’gdé}a ﬁj’ (broad s, 1H); 10.25
(broad s, 1H); 859-9@(% susRengipn 8f &h (AHG8 a3pd, of fhe produsl mppareditRieph! M I4QBhbad s, 1H);
7.15 (m, 1H); 6.8 (sofl disHorbfiades addH}d8edl (B2 M) 323566s nBht)) D t(lethidbdjiR Oarad, tBE); 2.75 (M,

LH); 1.75-1.95 (m, 4Hs 2RExade 2406 -Amigpsdit (ueveloPrany ningiid-4sy Nidstheihggyphenylamino]-
8-(2-hydroxy-2-meth IIlgro Y1§5-oxo-5,8-d|h dropgndoﬁz,S-d]%/nmldlne-G- carboxamide hydrochloride
21.1: 7-Amino-2-[61t-¥ RSIETBI5 SPy T iBRTRACY T SAHISA Sk yBRER M =G) 1813t dgnioromethane.
hydroxy-2-methylprdpgrE&ag e dihyalrogs) Hivieg 2iBas] it 0dind- 6f degisokhaqico RoNadEtion of 0.46 g
(%33dm0rr1102|) 01L1ﬂ(51264fg«ér@@k)|@rif¢§g@§nmée$bi@r&ll%_&%ﬂgéﬁ%%ﬁHeM@mbmzg.uigrr@e&har&%@&f?eatllccessivglg
added 0.42 mL (2.48 m of diisopropylethylamine, 0.47 mL. n of acetic acid, finely groun

A molecular sieves BF%?J[J??E(%r?noakegcggdﬁn%c?v@mamﬁc? 5t ?nslaﬁgﬁ(s@nr?@ 2‘3.72 mmol) of
(1-ethoxycyclopropoxy)trimethylsilane and 0.16 g (2.48 mmol) of sodium cyanoborohydride. The mixture
is heated at 80C overnight3.and is evapoiratetctiotryiesiopEne Feicns, Slatajaegb ysignis edidyy-
chromatography on gg0LRAAlsllisayeluting with a dichloromethane/methanol gradient (96/4 to 90/10).
0.16 g of the 5expected product is finally obtained in the form of a white solid. Yield = 37%. 21.2:
7-Amino-214-(i§cycﬂ-@pﬁ>p%ﬂbﬁ%oé}’idgﬁgslfg-ﬁzn?éﬁgx9ﬂh@ﬁyﬁern%T189(2-1r1§/§irgxﬁﬁktﬂqmbp‘gfl)-&oxo-&8
-dihydropyrido[2,3-o}ggiraidinesdecarbdRamidehyahchtordOMBTara sddpeneisicov®e 3178 ¢0.26 mmol)
of the product prepackinmsted) 31 o9 SaohfaCidaraiaddad $iPsamd: (5.Amowech 96530 M

hydrochloric ether. The mixture is stirred for 5 minutes at room tempetature en diluted with ether.
e meeamitate i e D A R G e e T P00 6
of the expected proditt i BiariEaatetHE fipmDE 4'yeliok SbRANIBTEIQ \HiRarselsdiRIé)>=C77%. m.p. =
206C (decompsitiore Mixtdte i568rredNdE (DI S ook, tdDPdvAitzZe: £hd Ihen(bsoed & 215 1. dn(broad s,
<1H); 10.6 (m, 1H): Bl (o L Bh(s (A3 i b dirarasts, b Al did-RdSodR RBS L, 14 4.8
(broad s, 2H); 3.8 (s, 3H); 3.6?{1)m, 2H); 3.2-3.4 (m, 3H); 3.05 (m, Hl); 2.8 (”é’ 2Hr2; 2.150(m,t 2H); 1.95 (m,
2H): 1.15 (m, 2H): 18 tngI’BI ug s gI_rr)edOfg é{\%_aééoom temperature and then poured into a
Example22:7-Amindvgd@ehgtiriosy-Bonethyiprapie0-2n-thethdxpi4adquépus 1IN HCL The yellow
methoxyethyhpiperidoieberiiasinol iae- 5 Sl aicoRNSHID IR - wlioyiidingrGiratha @mide
ydrochloride 1 7-Amino-2-(411-(2-chlorpet iperjd-4-y1]-2-methoxyphenylamino}-8-
fimledestes g Tl GG g e S e el e L
0.60 g (1.08 mmol) 6YHehPEreHIBRddnBrauret A S RIpDIGt 2iR itk CraRA BB UR IAbAGethane are
successively added @dgemiogdiets Theeljxafreiis quidijey eth ylaoritago daphim lofSeddommmrobf afilica,

methoxyacetaldehyde {hgatclyteceigo A Tinm D aAImBAYLichF 188 Cheraisals) e 0yl sodium

triacetoxyborohydride. The mixture is stirred at room temperature for 2 hours and then diluted with 15 mL
of a water/aqueous TGO B FHGUP 121 POFHRSLLURR TR FRAE YRPAYSRIIP 1 §'FHRLTES and then
diluted with et®fl acetate. The organic phase is dried over MgSO4, filtered and concentrated under
vacuum. 0(5141 g of a yellowssplid W@Iﬂrgﬂq&é@?ﬁ%@?ﬂ@?ﬁ%ﬁﬂﬂ/@ﬁgﬁﬂ%n{lammo)-5—oxo-5,8-
correspondingto7-aming-2-{4-0-(2-chloroet iperid-4-y1l-2-methoxyphenyl-

amino}-8-(2-hydrox3%é¥rq1rg g%é@%ﬁ@%@:@i%%ﬁb%%ﬁgkd0[2,3-d]pyrimidine-6- carboxamide, and not
to the 7_amino-g-(z.ﬁjﬂ%ﬁ.@frﬁé‘f«w@,(Q@ﬂ)nzn{é)_@f/ewfbggp@ct prepared in step 3.3 and 0.266 g
[1-(2-methoxyethyl) piperiahdey) jptheigdamiiophdrg xoebpBetileydropysido[ ) F mL of NMP is placed



5d]pyrimidine-6-carboxamide initially expected, is obtained. Yield = 69%. 22.2:
7-Amino-8-(2-hydroxy-2-methylpropy1)-2-(2-methoxy-411-(2-methoxyethApiperid-4-yliphenylamino}-5-ox
0-5,8-dihydropyrido[2,3-o]pyrimidine-6- carboxamide 10To a suspension of 0.29 g (0.54 mmol) of the
product prepared in step 22.1 in 9 mL of anhydrous methanol is added 0.37 g (2.68 mmol) of K2CO3, and
the mixture is refluxggd@ol 1Y086306s evaporated to drymess and the resigh@ETiF Ri®EN 19500 Yerter and
CH2CI2. The organic phase is dried over MgSO4, filtered and concentrated under vacuum. The crude
product is purified b chromatﬁgcm éon a c Iumn fS|I|ca 15 eIutlng with a dichloromethane/methanol

gradient (90/10). AfBrarflPAi R%I ezsfaeoq {H%eé§8@8€€d$ R RENEIRY Bt in the form

of a yellow solid. Yighachingohiscover pREI) and the mixture is heated under pressure at 90°C for 1
7-Amino-8-(2- hydronmﬁngmmbbwarm{a%we%@om@mmmure 20 mL of water and

ethApiperid-4-yllphenylamin } -0X0 dro r § -0|pyrimidine-B-carboxami eToasuspensmn
of 0.22 g (0.41 mmﬁtﬁxof heE fodu uE:u[ra%% edollﬁsstggg At e] &d?_do?n féeci[}r%éethgrn ) mixture (4/1)

are added 1.63 L (’f’[%?i’nr‘%l)séﬂ?t@@ I\"ilrﬁydWﬁﬂdI&l@@th@’reﬁFh@r}%)&m‘éelsS@!lﬁe@ ferEiRdntes at room
temperature and is 2brthenodituibyg writla atbiemrT e pifeajpiiatagds witainedidoserotianensabanith ether and
with pentane, and d %‘& HhqeB s 3 @Btl%‘ﬁﬁé‘ g%@@d%‘?&’d{% % obiainedrnHdffRra 9f a pale
yellow solid. Yield ( hydroc loride gggd 2%. m.p. = 170 decomposmog M+H*= 540 NMR (DMSO-d6,
400 MHz): 611.5 (bfSaeF£01345°48 ?Br?ﬁ'&!ﬂ"s 2% TPe 7630 V5T 9.68%s, 1H): 8.9 (s, 1H); 8.4 (broad
s, 1H); 7.6 (d, 1H); 7H)NMI:1IGDI\/6® ¢d, 409) MHZ)5 Jboroad 2 52AMBya185 (M):+16,464d);1816 9f,(2H); 3.2-3.4

(M +s, 5H); 3.10(m, 3})B85 (). ¥) dzp_m (vm 05:8.m 20, 1.9 @erupronths. fhs Fample 23:
7-Amino-212- metho>% Tgozrygcﬁé% Cﬁ\q% Iamlno] -5-
pyTi

0Xx0-8-phenyl-5,8- dlﬁ pyrimid ne- -carboxamlde hydrochloride 23.1:

7-Amino-2-12-methoxy-4-(1-meth Iplperld -4- henylaminop5-0xo-8- 5

phenyl-5,8- dlhydrop@‘-@@é%—ép ainRe: %‘%ﬁ)’g&ﬁrﬁ]ﬁ@@xi -reiPs e i e PRI the sulfone
and sulfoxide obtaing8-dihstdnoidoia3-alpgrgnidihé-6rcadipvamide hydrochloride
2-methoxy-4-(Jgnethylpiperig Ay,lgp;@e@w,@mg@ (p{@gggggeﬁgcording to the method described in patent
WO-09/024 824) are 51 ate?égt 10C f hzOHrS in 5 mL of. N P. The r‘g‘\ﬁ |s eva]%orat«?qlto dryness
under vacuum and 1 ud"g |ed bufrcon at8g nzgrrl]ea 5 S St Wlth a
d|ch|oromethane/m@hﬁmi\fﬁcgﬂao@@ﬁtr(ioeﬁcﬁtw%@)% d"@ﬁt%ﬁﬁMg 19aﬁbégLof1&§rﬁ,?emr@@éd05@Jé@)%s NH4OH.
0.096 g of the expegigaiprosiussdmmbininrdite thenformarel arbeigesaolesedsalid. tfietdiwsd%. 1523.2:

7-Amino-2-12- meth@fﬁ{ ‘éé%’?ﬂ%yéplBSquﬁngggﬂ?é‘%‘W‘?ﬁ’%a’%’ el C?gorate off under reduced

phenyl-5,8-dihydropyri rimidine-6 oxami égroch oride A solution of 0.065 g (0.13 mmol)
of the product %‘Pepaﬁ@dﬁW%’tg}? e 5 iakesr BHeY iRefR VAR B IR 29HEPESIIATE (0.39 mmol)
of a 1M solution of hydhegeacciledidy indeihgraguadded NT REimMtaresepstatied é6rti® phametedwrt room 20

temperature and th%tﬂﬂb}@ﬂé”&%ﬁ#@bhﬁ@@ solghépdy stgm%iéd%dé%@%é’@h Begiapg.And dried in
an oven under vacugm & ?el%gf trgje ex %?l\ﬁfff ound is o% a ne Yleld d| drochlcilde) = 80%.
m.p. = 256C (decomp6§ Y §6°d6“4 I\??I—?z he PP B flf 10.25
(broad s, 1H); 9.0 (bizheg 'BPShésfol'H}?:f"ﬁ vefiew selig. 7 slgm 89HYe7.25 (broad s, 1H); 7.15 (m, 1H); 6.8 (s,
1H); 256.7 (bread s, 1H); 6.3 (m, 1H); 3.8 (s, 3H); 3.45 (m, 2H); 3.0 (m, 2H); 2 8 (d 3H); 2.7 (m, 1H);
1.85-2.05 (m, 4H). Exampl 12- ( I 1-5-
0Xx0-8-phenyl-5,8- dlhydropgn%io[z 3-d yr(ﬁmdfﬂ%@%{g&(iﬁ%ﬁg‘gﬁ%ﬂ ())igh o%r,%l e 30 Zw%mgq
2-Methoxy-1-nitro- 4%’%’6’@{%% 4.32 g (31.31 mmol) of potassium trifluorovinylborate and 3.12 mL
(22.37 mmol) of triethrglamisnaubbeddoteld toiaumsitireaoh&il@® @i(228¢ (A0 Mobthef pregduatystepared in

step 4.1in 56 mL ofaaeea%@r}ols@ad@ﬁ Ao, ANSHTIAMED mfb;bksad.ﬁbawghmwﬁemw%ﬂ 36 9 (0.45
mmol) of PdC12dppf-CH2C12 is, add da rﬂ he mixture ? heat g?(?der on acb %QOC for.3 hours. After
t

cooling to room tem BAFAYGR HRVELLASI MRV i EShE t?g Arymesd' DR AR Up in a
dichloromethane/waRRPATKRIIe. 1RﬁéTﬁLsébaﬁﬁM@rﬁLtﬁ Bi\éFplQe@ﬁeg By2settiely otrRACldppf-CH:CI, is

added and the mixture is heated under argon at 90°C for 3 hours. The resulting

mixture is diluted with ethyl acetate and washed twice with water and once with
saturated aqueous NaCl. The organic phase is dried over Na,SQO,, filtered and



5 organic phase is washed twice with water and once with saturated aqueous NaCl. The organic phase is
dried over Na2S04, filtered and concentrated under vacuum. The residue obtained is purified by
chromatography on a column of silica, eluting with a cyclohexane/ethyl acetate gradient (95/5 to 70/30).
3.1 g of the expected product are obtained in the form of a brown oil, which is used as obtained in the
10following step. Yiglo=267 V088886 1-12-(3-Methoxy-4qitrophenyl)ethyl pgTokgioe13/08a{d7.17 mmol)
of the product prepared in step 24.1 and 7.13 mL (85.84 mL) of pyrrolidine in 60 mL of anhydrous
methanol are placed in a sealed tube. The mixture 15 is heated under pressure at 100C for 4 hours. After
cooling to room temBEIR0Fa!Se %”395&%%%% {BURHEOIOR AN B QB{S%HQ@ RESHHRY Y
chromatography on @ncoleetumof ofilkbicae letingowitth  digtlihormesiedng/acettiarardiendieft2300/0 to 90/10).
2 iAZ ghof thi gpectwgmpldmizt g;lr& @E;@mjﬁamtmaoam @étarylfilwosaiwtr;ﬁia@&%%loal@x%ﬂgi ” )
ethoxy- pyrroli et enylamine alla arcoal a mmo
of ammonium formate%ﬁe ag cﬁj so% |r(l)zrj1|nof mmoq1 ?’? ﬁ'e exg?j(ég rrgg)ar% In step 24.2
in 120 mL of methaiBRMARRIVEIRIHIA, thpépAerhavitite ?é"l‘éfﬂ?@ff’%‘?é hours. After 25 filtration, the filtrate
is concentrated to dryness to give 2.6 g of the expected product in the form of a light-brown solid, which is

used as obtained in the followipg &{ap /4Y-§|9m/n9%)/ﬁ'letho yohef f)ﬂrper/d/ne 1-carboxylate

7-Amino-2-[2-methoxy-4-(2-p rroI|d|n 1 Iet g amino]-5-0xo-8-
phenyl-5,8- dlhydropy%ao?z §Zy dipyPag; étge FB%%&I RIGRHEY §' (8% i‘"rﬁn'Blng A Bh&0rEBY'sulfone and

sulfoxide obtained irctigeZth8rehh 2z (1. E1IMimal ofatesl dniknbygregriaidinastopl4.32ark heated at

110C for 6 hours in & 5nlg ft NIWH?. Mngdnmtyﬁ%iﬁ@uap@a&%&o drdeess uﬁ&eravmsyymranqm@e residue is
purified by chromaton%ref\phy on.a é:oo n of t)lfl ica eIutlng with a 2 Chﬂhlo ometh%ne/mqthan grradlent

ti
(100/0 to 90/10) contalnlfﬁeg'?rasc'gs of concen ate%ea Leous NH '8.079 I[(%eg)%l(pecte product is

obtained in the form/iBRHBNHEESHIRIBGIN SRS, NaEIParesHId syagoration U”der reduced pressure,
7-Amino-2-[2-methoxg7g (@ pyer eokiditted-pietaytplamytdmathia]#ie dxe®f a pink solid, which is used

phenyl-5,8- d|hydropé{yg&:(li%gﬁ(mm{gwgwﬂfs%rbﬁéqam@@,/hydrochlorlde A solution of 0.07 g (0.14 mmol)

of the product prepared in step 24.4in 3 of methanol is cooled on an ice bath, and 0.42 mL (0.42
mmol) of a 1M solution of hydrogen chloride in ether is added. The mixture is stirred for 10 minutes at
room 10 temperature and étheeisBuhdalddédmhe Golitbandrathethihyp oxotiob diideabyiida/8éntane and

dried in an oven undg,gwmgmm %Q?,@gmm@ogmwp,ggmp@unga%@majged Yield (dihydrochloride) =

93%. M+H*= 500 4 0C): 9.0.(5 ' 3H): 7.4 (m,
152H); 7.25 (d, 1H)A6’§'§Bré §%549 §" %ﬁ cgp Mfﬂf’l pép‘i“é? (grﬁargH&'; Sg% Z%éﬁd 13'06‘%:19 4H). Table
1 below illustrates tHé %rh@WQEP%WG&%&%G%FE%|Ba?F?:R6§eﬁléé"6f°é'N niseR 3ot of formula
(1) according tQthe imtemiiso{ldokt Hitdalokgieip iVie resatb E bt apoeSent, I @spectboetyl, niethydraind ethyl

groups, - the "LCIUNIME' golyraitipdicelesosticResrisia lhedigh-narinumanss dahbeomatography

analytical method used (A ﬁ&a% C or D) and detailed elow the retention time (abbreviated as tr) of the

compound, express&@' DY ReCtigh Ak T0REY gHek fEIe?l[flf%tf'ﬂjymgs%r%(ﬂfe(ﬁ%%gt&“rf?ﬁ/lBYhod A
Column: Kromasil C8orsateapaphmen 3 5cpiimBoiiesilica; MRONIONITBAJCtO0IsSie/eehanel B ACN/TFA

(1000/0.5) flow rate grdsierinlssoio B3033/adiesE d PIRELRRELIEE BYdAR{E2mEMdE R/HAGdAD shi)
25  beige-coloured powder. Yield = 59.5%.

4.5: 7-Amino-8-ethyl-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-0xo0-5, 8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride

0.51 g (0.95 mmol) of the product prepared in step 4.4 is suspended in 10 mL of a

30  dichloromethane/methanol mixture (v/v = 8/2), and 3.55 mL (14.20 mmol) of a 4N

solution of hydrogen chloride in dioxane are added. The mixture is stirred at room

temperature overnight, and ether is added. The solid is drained by suction, rinsed

with pentane and dried in an oven. 0.48 g the expected product is obtained in the



Detection: 220 nM lonization ESI+ Method B: Column: Gemini, 50 x 3 mm, 3 pm Solvent A: H20 + 0.1%
HCO2H solvent B: ACN + 0.1% HCO2H flow rate = 1 mL/min Gradient: 95/5 (0 min) to 0/200 (5.5 min) to
0/100 (7.5 min) Detection: 220 nM 5lonization ESI+ Method C: Column: Kromasil C18, 50 x 2.1 mm, 3.5
pm Solvent A: CH3CO2NH4 5 mM; solvent B: ACN; flow rate = 0.5 mL/min 10Gradient: 100/0(0 min)

to 0/100 (13 min) to WD {1fsBBdEetection: 220 nM Iggization ESI+ MeporiER20-P7e50019 Acquity
BEH C18, 50 x 2.1 mm; 1.7 pm Solvent A: H20 + 0.05% TFA; solvent B: ACN + 0.035% TFA; flow rate =

1 mUmin Gradient: TO: 98% A; T1.6 to T2.1 min: 100% B; T2.5 to T3 min: 98% A Detection: 220 nM
lonization ESI+ 20 fﬂrfﬁé’?"%ﬁ‘ﬁe €I Slich HAISRLE HegP RS RRSSUR YR 'Rl MERASIER: 1R, while "HCI"
indicates that the cddipyslipehigritehy@®tonde forhd GrMikE™€#&fpounds” column, "RAC" indicates that

the compound is in thenfor (18 (PGSR MPEWTS 1 2B R 81§ 3119 that shecdptRoatesnoi @yaitaple. Table 1
No. Compounds LE/UVIMR (s, 1H): 8.9 (broad s, 1H); 8.1 (broad s, TH); 7.8 (d, 1H); 7.2 (d, 1H); 4.3
5 (g, 2H); 3.4 (m, 2H), 3.0 (m, 2H); 2.8 (m, TH); 1.9 (m, 4H); 1.3 (t, 3H).

Example 5: 7-Amino-8-ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-
yl]phenylamino}-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-N-methylcarbox-
amide hydrochloride
10 5.1: 7-Amino-8-ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-yl]-
phenylamino}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-N-methylcarboxamide
0.47 g (0.92 mmol) of the hydrochloride prepared in step 4.5 is suspended in 7.8 mL
of a dichloromethane/glacial acetic acid mixture (v/v = 5/1) and sodium 3,3,3-
trifluoropropionaldehyde (Alfa Aesar) and then sodium triacetoxyborohydride are
15 added portionwise. The reaction mixture is stirred for 2.5 hours and then poured into
50 mL of aqueous NaHCOs;. A solid is isolated by filtration, and is purified by
chromatography on a column of silica, eluting with a dichloromethane/methanol
gradient (100/0 to 90/10). After triturating in ether, 0.25 g of the expected product is
finally obtained in the form of a beige-coloured solid. Yield = 50.9%.
20
5.2: 7-Amino-8-ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-yl]-
phenylamino}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-N-methylcarboxamide
hydrochloride
0.19 g (0.36 mmol) of the product prepared in step 4.6 is dissolved in 4 mL of a
25  dichloromethane/methanol mixture (v/v = 4/1), and 1.09 mL (1.09 mmol) of 1.0 M
hydrogen chloride in ether are added. The suspension is stirred for 5 minutes and
then diluted with ether, and the precipitate is drained by suction, rinsed with ether
and with pentane, and dried under vacuum. 0.22 g of the expected product is
obtained in the form of an ochre-coloured powder. Yield (dihydrochloride) = 96.5%.
30 m.p.=199°C. M+H" = 534.
'"H NMR (DMSO-d6; 400 MHz): § 11.8 (broad s, 1H); 11.2 (very broad s, <1H); 10.3
(broad s, 1H); 9.0 (s, 1H); 8.8 (s, 1H); 8.1 (broad s, 1H); 7.9 (d, 1H); 7.2 (very broad
s, <1H); 7.0 (s, 1H); 6.9 (d, 1H); 4.3 (g, 2H); 3.9 (s, 3H); 3.6 (m, 2H), 3.4 (m, 2H);
3.0-3.2 (m, 2H); 2.9 (m, 1H); 2.0 (m, 4H); 1.3 (t, 3H).
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Example 6: 7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-
ethyl-5-o0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
6.1: 7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-ethyl-
5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
The hydrochloride prepared in step 4.5 is converted into the base form by treatment
with aqueous 1N NaOH followed by filtration and drying in an oven. 0.44 g
(1.0 mmol) of this product is suspended in 10 mL of anhydrous methanol. 0.57 mL
(10.0 mmol) of glacial acetic acid, 3 A molecular sieves predried under vacuum,
0.9 mL (4.5 mmol) of (1-ethoxycyclopropoxy)trimethylsilane and 0.188 g (3.0 mmol)
of sodium cyanoborohydride are added. The mixture is heated for 1 hour at 80°C,
and 2 mL of tetrahydrofuran and a further 0.45 mL (2.25 mmol) of (1-
ethoxycyclopropoxy)trimethylsilane are added. The reaction mixture is heated for
20 hours at 80°C and is then allowed to cool to room temperature and evaporated to
dryness. The residue obtained is purified by chromatography on a column of silica,
eluting with a dichloromethane/methanol gradient (96/4 to 90/10). After triturating in
an ether/isopropanol mixture (v/iv = 3/1) and then in ethyl acetate/isopropanol,
0.126 g of the expected product is finally obtained in the form of a white solid. Yield =
26%.

6.2: 7-Amino-2-[4-(1-cyclopropyipiperid-4-yl)-2-methoxyphenylamino]-8-ethyl-
5-0x0-5,8-dihydropyrido[2, 3-d]pyrimidine-6-carboxamide hydrochloride
To a suspension of 0.126 g (0.26 mmol) of the product prepared in step 7.1 in
2.6 mL of methanol is added 0.79 mL (0.79 mmol) of 1.0 M hydrochloric ether. The
mixture is stirred for 5 minutes at room temperature and then diluted with ether. The
precipitate is drained by suction, rinsed with ether and with pentane, and dried under
vacuum. 0.133 g of the expected product is obtained in the form of a beige-coloured
solid. Yield (dihydrochloride) = 92%. m.p. = 226-228°C. M+H* = 478.
'"H NMR (DMSO-ds, 400 MHz): & 11.8 (broad s, 1H); 10.6 (broad s, ~0.5H); 10.4
(broad s, ~1.5H); 9.0 (s, 1H); 8.8 (s, 1H); 8.1 (broad s, 1H); 7.9 (d, 1H); 7.2 (very
broad s, <1H); 7.0 (s, 1H); 6.9 (d, 1H); 4.3 (g, 2H); 3.9 (S, 3H); 3.6 (m, 2H); 2.8-3.4
(m, 4H); 2.0-2.2 (m, 2H); 1.30 (t, 3H); 1.20 (m, 2H); 0.80 (m; 2H)
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Example 7: 7-Amino-8-ethyl-2-(3-morpholin-4-ylphenylamino)-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

A mixture of 0.25 g (0.93 mmol) of the product prepared in step 2.6 and 0.33 g
(1.87 mmol) of 3-morpholin-4-ylphenylamine in 4 mL of NMP is placed in a 10 mL
microwave tube. The sealed tube is placed in the microwave oven (CEM machine,
Discover model) and the mixture is heated under pressure at 90°C for 30 minutes at
120°C, for 1 hour at a power of 100 W, and is then cooled to room temperature.
20 mL of water and then 5 mL of saturated aqueous NaHCO; are added and the
precipitate formed is drained by suction and then dried in an oven. The crude solid is
triturated in methanol, drained by suction, rinsed with ether and with pentane, and
dried under vacuum. 0.16 g of the expected product is finally obtained in the form of
a beige-coloured powder. Yield = 41.8%. m.p. = 195°C. M+H" = 410.

"H NMR (DMSO-ds, 400 MHz): & 11.8 (broad s, 1H); 10.3 (d, 1H); 10.0 (broad s, 1H);
8.9 (s, 1H); 8.0 (very broad s, < 1H); 7.3 (m, 2H); 7.1-7.3 (m, 3H); 6.6 (d, 1H), 4.4 (q,
2H); 3.7 (m, 4H); 3.1 (m, 4H); 1.2 (1, 3H)

Example 8: 2-[4-(4-Acetylpiperazin-1-yl)phenylamino]-7-amino-8-ethyl-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
8.1: 1-[4-(4-Nitrophenyl)piperazin-1-yllethanone

A solution of 5.0 g (35.44 mmol) of 1-fluoro-4-nitrobenzene and 4.99 g (38.98 mmol)
of N-acetylpiperazine in 50 mL of acetonitrile is heated at 60°C for 15 hours. The
resulting mixture is diluted with water and with ethyl acetate. After separation of the
phases by settling and extraction of the aqueous phase with ethyl acetate, the
organic phases are combined, dried over Na,SQ,, filtered and concentrated under
vacuum. 7.7 g of the expected product are obtained in the form of a yellow solid,
which is used as obtained in the following step. Yield = 88.8%.

8.2: 1-[4-(4-Aminophenyl)piperazin-1-yllethanone
3.0 g (12.04 mmol) of the product prepared in step 8.1 in 40 mL of ethyl acetate are
placed in a hydrogenation autoclave, and 0.15 g of 10% palladium-on-charcoal are
added, under an inert atmosphere. The mixture is stirred at a hydrogen pressure of
5bar at room temperature. After filtering through Celite and evaporating under
reduced pressure, 1.6 g of the expected product are obtained in the form of a beige-
coloured solid, which is used as obtained in the following step. Yield = 61%.
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8.3: 2-[4-(4-Acetylpiperazin-1-yl)phenylamino]-7-amino-8-ethyl-5-oxo-5, 8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
A mixture of 0.30 g (1.12 mmol) of the product prepared in step 2.6 and 0.49 g
5  (2.24 mmol) of the product prepared in step 8.2 in 5 mL of NMP is placed in a 10 mL
microwave tube. The sealed tube is placed in a microwave oven (CEM machine,
Discover model) and the mixture is heated under pressure at 90°C for 30 minutes at
a power of 100 W, and then cooled to room temperature. 20 mL of water and then
5 mL of saturated agueous NaHCO; are added, and the precipitate formed is drained
10 by suction and then dried in an oven. The crude solid is triturated in methanol,
drained by suction, rinsed with ether and with pentane, and dried under vacuum.
0.30 g of the expected product is finally obtained in the form of a beige-coloured
powder. Yield = 60%. m.p. = 179°C. M+H" = 548.
'H NMR (DMSO-ds, 400 MHz): § 11.7 (very broad s, <1H); 10.4 (d, 1H), 9.9 (s, 1H);
15 8.9 (s, 1H); 8.0 (very broad s, <1H); 7.6 (d, 2H); 7.1 (d, 1H); 6.9 (d, 2H); 4.4 (q, 2H);
3.6 (m, 4H); 3.1 (m, 4H); 2.0 (s, 3H); 1.3 (t, 3H)

Example 9: 7-Amino-2-[4-(cyclopropanecarbonylmethylamino)phenylamino]-8-
ethyl-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
20 9.1: Methyl-(4-nitrophenyl)cyclopropanecarboxamide
To a solution of 2.0 g (13.14 mmol) of N-methyl-4-nitroaniline (Aldrich) and 1.59 mL
(19.72 mmol) of pyridine in 15 mL of tetrahydrofuran are added slowly 1.43 mL
(15.77 mmol) of cyclopropanoyl chloride. The mixture is refluxed for 2 hours and
evaporated to dryness. The residue is taken up in an ethyl acetate/water mixture and
25 the organic phase is then dried over Na,SO,, filtered and concentrated under
vacuum. The expected product is obtained in the form of a yellow oil, which is used
as obtained in the following step.

9.2: Methyl-(4-aminophenyl)cyclopropanecarboxamide
30 To a suspension of 3.56 g (54.49 mmol) of zinc powder in 15 mL of concentrated
aqueous 33% NH4OH solution are added 1.2 g (5.45 mmol) of the product prepared
in step 9.1 dissolved in 15 mL of tetrahydrofuran. The mixture is stirred for 1 hour at
room temperature, the zinc is then separated out by filtration and the mixture is
extracted with ether. The organic phases are combined, dried over Na,SQ,, filtered
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and concentrated under vacuum. The oily residue is purified by chromatography on a
column of silica, eluting with a cyclohexane/ethyl acetate gradient (70/30 to 60/40).
3 g of the expected product are obtained in the form of a yellow oil. Quantitative
yield.

9.3:  7-Amino-2-[4-(cyclopropanecarbonylmethylamino)phenylamino]-8-ethyl-

5-ox0-5,8-dihydropyrido[2, 3-d]pyrimidine-6-carboxamide

A mixture of 0.30 g (1.12 mmol) of the product prepared in step 2.6 and 0.43 g

(2.24 mmol) of the product prepared in step 9.2 in 4.5 mL of NMP is heated at 90°C
10 for 3 hours. After addition of water, no precipitate forms. The mixture is left for

48 hours at room temperature, and the precipitate formed is drained by suction. After

triturating in dichloromethane, 0.17 g of the expected product is obtained in solid

form. m.p. = 248°C. M+H" = 422. Yield = 36%

'H NMR (DMSO-ds, 400 MHz): § 11.8 (very broad s, <1H); 10.2-10.4 (m, 2H), 9.0 (s,
15  1H); 8.0 (very broad s, <1H); 7.8 (d, 2H); 7.4 (d, 1H); 7.2 (d, 1H); 4.3 (g, 2H); 3.1 (s,

3H); 1.4 (m, 1H); 1.2 (t, 3H); 0.8 (m, 2H); 0.6 (m, 2H)

Example 10: 7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-fluoro-6-methoxy-
phenylamino]-5-oxo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
20  hydrochloride
10.1: 1.5-Difluoro-3-methoxy-2-nitrobenzene
To a solution of 2.45 g (14.0 mmol) of 1,3,5-trifluoro-2-nitrobenzene in acetone are
successively added 2.9 g (21.0 mmol) of K.CO; powder and 3.5 mL (56.0 mmol) of
methyl iodide. The reaction mixture is heated at 50°C for 2 hours and then filtered
25 and evaporated to dryness. The residue is taken up in ethyl acetate and washed with
water and with saturated aqueous NaCl solution. The organic phase is dried over
Na.SQO,, filtered and concentrated under vacuum. 2.52 g of the expected product are
recovered in the form of a yellow solid, which is used as obtained in the following
step. Yield = 95%.
30
10.2: tert-Butyl 4-(3-fluoro-5-methoxy-4-nitrophenyl)piperazine- 1-carboxylate
To a solution of 2.48 g (13.1 mmol) of the product prepared in step 10.1 in 26 mL of
acetonitrile are added 2.43 g (13.1 mmol) of tert-butyl piperazinecarboxylate and
3.36 mL (19.65 mmol) of diisopropylethylamine. The reaction mixture is heated at
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90°C for 20 hours. It is diluted with ethyl acetate and washed with water and then
with saturated aqueous NaCl solution. The crude solid is purified by chromatography
on a column of silica, eluting with a cyclohexane/ethyl acetate gradient (85/15 to
50/50). A 3.25 g fraction predominantly containing the regioisomer tert-butyl 4-(5-

5  fluoro-3-methoxy-2-nitrophenyl)piperazine-1-carboxylicate is isolated. An impure
secondary fraction is purified again on a column of silica, eluting with a
dichloromethane/ethyl acetate gradient (96/4 to 94/6). 0.985 g of expected product is
finally obtained in the form of a yellow solid. Yield = 21%.

10 10.3: tert-Buty! 4-(4-amino-3-fluoro-5-methoxyphenyl)piperazine-1-
carboxylate
0.975 g (2.74 mmol) of the product prepared in step 9.2 in 55 mL of an ethyl
acetate/ethanol mixture (v/v = 1/1) is placed in a hydrogenation autoclave, and
0.14 g of 10% palladium-on-charcoal is added, under an inert atmosphere. The

15  mixture is stirred at a hydrogen pressure of 3 bar at room temperature for 4 hours.
After filtering through thin glass fibre paper and evaporating under reduced pressure,
0.88 g of the expected product is obtained in the form of a violet solid, which is used
as obtained in the following step. Yield = 99%.

20 10.4: tert-Butyl 4-[4-(7-amino-6-carbamoyl-8-ethyl-5-0xo0-5,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-3-fluoro-5-methoxyphenylipiperazine-1-carboxylate
A mixture of 0.36 g (1.35 mmol) of the product prepared in step 2.6 and 0.88 g
(2.70 mmol) of the product prepared in step 10.3 in 3 mL of NMP is placed in a
round-bottomed flask. The suspension is heated at 100°C for 5.5 hours. 50 mL of

25 water and then 5 mL of saturated aqueous NaHCO; are added and the precipitate
formed is drained by suction and dried in an oven. The crude solid is purified by
chromatography on a column of silica, eluting with a dichloromethane/methanol
gradient (100/0 to 96/4). 0.149 g of the expected product is obtained in the form of a
violet solid. Yield = 20%.

30

10.5: 7-Amino-8-ethyl-2-(2-fluoro-6-methoxy-4-piperazin-1-ylphenylamino)-5-

o0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
0.14 g (0.23 mmol) of the product prepared in step 10.4 is suspended in 4 mL of
methanol, and 1.15 mL (4.61 mmol) of a 4N solution of hydrogen chloride in dioxane
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are added. The mixture is stirred at room temperature overnight, and ether is added.
The solid is drained by suction, rinsed with pentane and dried in an oven. 0.10 g of
the expected product is obtained in the form of a grey powder, which is used as
obtained in the following step. Yield (dihydrochloride) = 95%.

10.6: 7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-fluoro-6-methoxyphenyl-
amino]-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
0.1 g (0.23 mmol) of the hydrochloride prepared in step 10.5 is suspended in 3 mL of
1,2-dichloroethane, and 0.13 mL (0.72 mmol) of diisopropylethylamine, 0.04 mL
10  (1.2mmol) of acetaldehyde and then 0.10 g (0.48 mmol) of sodium
triacetoxyborohydride are added portionwise. The mixture is stirred for 2 hours, and
poured into 0.25 N sodium hydroxide solution, and dichloromethane is added. After
separation of the phases by settling, the aqueous phase is extracted with
dichloromethane and the organic phases are combined, dried over Na,SO,, filtered
15 and concentrated under vacuum. A light-brown solid is recovered, which is purified
by chromatography on a column of silica, eluting with a dichloromethane/methanol
gradient (95/5 to 90/10). 0.085 g of the expected product is obtained in the form of a
glassy yellow solid. Yield = 73%.

20 10.7: 7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-fluoro-6-methoxyphenyl-
amino]-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
To a solution of 0.08 g (0.18 mmol) of the product prepared in step 10.6 in 5 mL of
methanol is added 0.53 mL (0.53 mmol) of 1.0 M hydrochloric ether. The mixture is
stirred for 30 minutes at room temperature and then diluted with ether. The
25  precipitate is drained by suction, rinsed with ether and with pentane, and dried under
vacuum. 0.133 g of the expected product is obtained in the form of a beige-coloured
solid. Yield (dihydrochloride) = 77%. m.p. > 260°C. M+H" = 485.
"H NMR (DMSO-ds, 400 MHz): § 11.8 (broad s, 1H); 11.0 (broad s, 1H), 9.1 (broad s,
1H); 8.9 (broad s, 1H); 8.0 (broad s, 1H), 6.8-7.4 (very broad s, < 1H); 6.45 (d, 1H);
30 6.4 (s, 1H); 3.5-4.4 (s + m, 9H); 3.0-3.3 (m, 6H); 1.3 (1, 3H); 1.0-1.3 (m, 3H)

Example 11: 7-Amino-8-(3-aminopropyl)-2-(4-morpholin-4-ylphenylamino)-5-
ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
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11.1: 4-(3-tert-Butoxycarbonylaminopropylamino)-2-chloropyrimidine-5-
carboxylic acid
A solution of 2.21 g (11.45 mmol) of 2,4-dichloro-5-pyrimidinecarboxylic acid
prepared in step 2.3 (method B) in 20 mL of anhydrous THF is cooled to 2-5°C on an
ice bath. A solution of 4.79 mL (34.35 mmol) of triethylamine and 2 g (11.48 mmol) of
tert-butyl (3-aminopropyl)carbamate in 15 mL of anhydrous THF is then added
dropwise. The reaction mixture is stirred at room temperature for 30 minutes. Ethyl
acetate is added and the organic phase is washed with aqueous 1N HCI and with
water. The organic phases are combined, dried over sodium sulfate, filtered and
concentrated under vacuum. 3.35 g of the expected product are obtained in the form
of a yellow solid. Yield = 88.6%.

11.2:  tert-Butyl  [3-(2-chloro-5-fluorocarbonylpyrimidin-4-ylamino)propyl]-
carbamate
To a suspension of 4.91 g (14.85 mmol) of the product prepared in step 11.1 in
75 mL of dichloromethane are added 2.07 g (14.85 mmol) of triethylamine and then
1.88 mL (22.28 mmol) of cyanuric fluoride. The mixture is stirred at room
temperature for 2 hours and the solution is diluted with 100 mL of dichloromethane.
The organic phase is washed three times with 100 mL of ice-cold aqueous NaHCO;,
dried over MgSQ,, filtered and concentrated under vacuum. 4.56 g of the expected
product are obtained, and are used directly in the following step. Yield = 98%.

11.3:  tert-Butyl  [3-(7-amino-6-carbamoyl-2-chloro-5-oxo-5H-pyrido[2,3-
dJpyrimidin-8-yl)propyljcarbamate
To a solution, cooled to 2-5°C on an ice bath, of 1.21 g (14.39 mmol) of
cyanoacetamide in 20 mL of anhydrous DMF are added portionwise 1.73 ¢
(43.17 mmol) of 60% sodium hydride. The mixture is stirred for 15 minutes at 2-5°C,
and this suspension is then added rapidly to the solution of 4.56 g (13.70 mmol) of
the acid fluoride prepared in step 11.2 in 30 mL of anhydrous DMF, precooled to 2-
5°C on an ice bath. The mixture is stirred overnight at room temperature and then
cooled to 2-5°C, and a further 0.22 g of 60% sodium hydride is added. The medium
is stirred overnight at room temperature, and ice is then added slowly to destroy the
excess hydride, and the reaction mixture is poured into an ice-water mixture. The
resulting mixture is acidified by adding aqueous 1 N HCI solution. The precipitate
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formed is isolated by filtration, rinsed with water and then dried. The expected
product is obtained in the form of an orange solid, which is used as obtained in the
following step. Yield = 64%.

5 11.4: tert-Butyl {3-[7-amino-6-carbamoyl-2-(4-morpholin-4-ylphenylamino)-5-
ox0-5H-pyrido[2,3-d]pyrimidin-8-yllpropyljcarbamate
A mixture of 0.60 g (1.51 mmol) of the product prepared in step 11.3 and 0.53 g
(3.02 mmol) of 4-morpholin-4-ylphenylamine in 6.5 mL of NMP is placed in a 10 mL
microwave tube. The sealed tube is placed in the microwave oven (CEM machine,
10  Discovery model) and the mixture is heated under pressure at 120°C for 60 minutes
at a power of 75 W, and then cooled to room temperature. 15 mL of water and then
5 mL of saturated agueous NaHCO; are added and the precipitate formed is drained
by suction and then dried in an oven. The crude solid is triturated in methanol,
drained by suction and dried in an oven under vacuum. 0.159 g of the expected
15  product is obtained in solid form. Yield = 20%.

11.5: 7-Amino-8-(3-aminopropyl)-2-(4-morpholin-4-ylphenylamino)-5-oxo-5, 8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
0.16 g (0.30 mmol) of the product prepared in step 11.4 is suspended in 4 mL of

20  anhydrous dioxane, and 0.74 mL (2.95 mmol) of a 4N solution of hydrogen chloride
in dioxane is added. The mixture is stirred at room temperature for 5 hours, and
ether is added. The solid is drained by suction, rinsed with pentane and dried in an
oven. 0.14 g of the expected product is obtained in the form of a white powder. Yield
(dihydrochloride) = quantitative. m.p. = 250°C. M+H"* = 439.

25 'H NMR (DMSO-ds, 400 MHz): § 11.9 (broad s, 1H); 10.2-10.4 (very broad s, <1H);
10.2 (s, 1H); 9.0 (s, 1H); 8.4 (broad s, 1H); 8.2 (d, 2H); 7.7 (d, 2H); 7.4 (broad s, 1H);
7.1-7.5 (very broad s, <1H); 4.4 (m, 2H); 3.9 (m, 4H); 3.3 (m, 4H); 2.9 (m, 2H); 2.1
(m, 2H)

30 Example 12: 7-Amino-8-ethyl-2-[4-(2-hydroxyethyl)phenylamino]-5-o0xo0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
A mixture of 2.1 g (7.89 mmol) of the product prepared in step 2.6 and 2.17 g
(15.79 mmol) of 2-(4-aminophenyl)ethanol in 10 mL of NMP is heated at 100°C for
3 hours in a sealed tube. The hot reaction mixture is poured into a mixture of 125 mL
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of water and 25 mL of saturated aqueous NaHCOs. The precipitate formed is drained
by suction, rinsed with water and then dried in an oven under vacuum. After
triturating in ether, 2.5 g of the expected product are obtained in the form of a light-
brown solid. Yield = 89.2%.
5 An analytically pure sample is obtained by triturating 0.2 g of the preceding solid in a

minimum amount of methanol, draining by suction, rinsing with ether and drying with
a vacuum pump. 0.15 g of the pure expected product is thus recovered in the form of
a beige-coloured powder.
m.p. = 289°C. M+H* = 369.

10 'H NMR (DMSO-d6; 400 MHz): & 11.8 (broad s, 1H); 10.4 (d, 1H); 10.1 (broad s,
1H); 9.0 (s, 1H); 8.0 (broad s, 1H); 7.7 (d, 2H); 7.2 (d, 2H); 4.6 (t, 1H); 4.4 (m, 2H);
3.6 (m, 2H), 2.7 (m, 2H); 1.3 (t, 3H).

Example 13: 7-Amino-8-ethyl-5-0x0-2-[4-(2-piperid-1-ylethyl)phenylamino]-5,8-

15 dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
13.1: Ethyl 2-[4-(7-amino-6-carbamoyl-8-ethyl-5-0xo-5,8-dihydropyrido[2,3-

dJpyrimidin-2-ylamino)phenylJmethanesulfonate

To a suspension of 1.0 g (2.71 mmol) of the product of Example 12 in 50 mL of

tetrahydrofuran cooled to 2-5°C on an ice-water bath are added 1.51 mL
20 (10.86 mmol) of triethylamine, followed by dropwise addition of 0.84 mL

(10.86 mmol) of methanesulfonyl chloride. The reaction mixture is heated at 50°C for

2 hours. It is poured into water and ethyl acetate is added. The organic phase is

washed with aqueous 0.5 N HCI and with saturated aqueous NaCl and then dried

over Na,SO,, filtered and concentrated under vacuum. 0.94 g of the expected
25  product is obtained in the form of a brown solid, in a sufficient purity to perform the

following step.

13.2: 7-Amino-8-ethyl-5-oxo-2-[4-(2-piperid-1-ylethyl) phenylamino]-5, 8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride

30 1.1 g (2.46 mmol) of the product prepared in step 13.1 and 1.17 mL (11.83 mmol) of

piperidine are placed in a round-bottomed flask. The mixture is heated at 60°C for

2 hours and then concentrated. The residue is purified by chromatography on a

column of silica, eluting with a dichloromethane/methanol gradient (100/0 to 90/10).

0.12 g (0.28 mmol) of the expected product is obtained in base form, which is salified
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by treating with 0.55 mL (0.55 mmol) of 1 M hydrochloric ether in methanol. m.p. =

216°C. M+H" = 436.

'"H NMR (DMSO-ds, 400 MHz): § 11.8 (broad s, 1H); 10.4 (broad s, ~1H); 10.2 (s,

1H); 9.0 (s, 1H); 8.1 (broad s, 1H); 7.7 (d, 2H); 7.1-7.3 (very broad s, < 1H); 4.4 (q,
5  2H); 8.5 (m, 2H); 3.2 (m, 2H); 3.1 (m, 2H); 2.9 (m, 2H); 1.7-1.9 (m, 5H); 1.4 (m, 1H),

1.3 (t, 3H)

Example 14: 7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-difluoromethoxy-
phenylamino]-8-ethyl-5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
10  hydrochloride
14.1: 2-Difluoromethoxy-4-fluoro-1-nitrobenzene
To a solution of 3.14 g (20.0 mmol) 5-fluoro-2-nitrophenol in 36 mL of DMF are
added 6.1 g (40.0 mmol) of sodium chlorodifluoroacetate and 3.31 g (24.0 mmol) of
powdered sodium carbonate. The reaction mixture is heated at 100°C for 4 hours
15 30 minutes and is then allowed to cool to room temperature. Aqueous 4N HCI
solution is added and the mixture is stirred at room temperature for 2 hours. The
resulting mixture is diluted with 100 mL of water and 100 mL of ether. The aqueous
phase is extracted with ether and the organic phases are then combined, washed
with aqueous 1N NaOH solution and then with saturated aqueous NaCl, dried over
20  Na,SO,, filtered and concentrated under vacuum. 3.68 g of the expected product are
obtained in the form of a yellow oil, which is used as obtained in the following step.
Yield = 89%.

14.2: 1-Cyclopropyl-4-(3-difluoromethoxy-4-nitrophenyl)piperazine

25 To 2.07 g (10.0 mmol) of the product prepared in step 14.1 in 30 mL of acetonitrile
are added 5.99 mL (35.0 mmol) of diispropylethylamine and then 2.09 g (10.5 mmol)
of finely ground N-cyclopropylpiperazine (supplier). The reaction mixture is heated at
100°C for 1 hour 30 minutes, cooled and concentrated under vacuum. The residue is
taken up in 75 mL of ethyl acetate and washed with saturated aqueous NaHCO;

30 solution and with saturated aqueous NaCl solution. The organic phase is dried over
Na,SO;,, filtered and concentrated under vacuum. After triturating in cyclohexane, the
solid is drained by suction and dried in an oven under vacuum. 2.33 g of the
expected product are obtained in the form of a yellow solid, which is used as
obtained in the following step. Yield = 74.5%.
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14.3 4-(4-Cyclopropylpiperazin-1-yl)-2-difluoromethoxyphenylamine

2.32 g (7.4 mmol) of the product prepared in step 14.2 in 50 mL of an ethyl

acetate/ethanol mixture (v/v = 1/1) are placed in a hydrogenation autoclave, and
5 0.196 g of 10% palladium-on-charcoal is added, under an inert atmosphere. The

mixture is stirred under a hydrogen pressure of 2.5 bar at room temperature for

1 hour 45 minutes. After filtering through thin glass fibre paper and evaporating

under reduced pressure, 2.09 g of the expected product are obtained in the form of a

beige-coloured solid, which is used as obtained in the following step. Quantitative
10  vyield.

14.4: 7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-difluoromethoxyphenyl-
amino]-8-ethyl-5-oxo-5,8-dihydropyridof[2,3-d]pyrimidine-6-carboxamide
A mixture of 0.44 g (1.65 mmol) of the product prepared in step 2.6 and 0.93 g
15 (3.3 mmol) of the product prepared in step 14.3 in 3 mL of NMP is placed in a round-
bottomed flask. The solution is heated at 100°C for 18 hours. 50 mL of water and
then 5 mL of saturated aqueous NaHCO; are added and the precipitate formed is
drained by suction and then dried in an oven. The crude solid is purified by
chromatography on a column of silica, eluting with a dichloromethane/methanol
20  gradient (100/0 to 90/10). 0.117 g of the expected product is finally obtained in the
form of a yellow solid. Yield = 12%.

14.5: 7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-difluoromethoxyphenyl-
amino]-8-ethyl-5-oxo-5,8-dihydropyridof[2,3-d]pyrimidine-6-carboxamide
25  hydrochloride
0.11 g (0.21 mmol) of the product prepared in step 14.4 is suspended in 3 mL of
anhydrous dioxane and 0.63 mL (0.63 mmol) of a 1M solution of hydrogen chloride
in ether is added. The mixture is diluted with ether and the solid is then drained by
suction, rinsed with pentane and dried in an oven. 0.11 g of the expected product is
30 obtained in the form of a yellow powder. Yield (dihydrochloride) = 87%. m.p. = 204-
206°C. M+H" = 515.
'"H NMR (DMSO-ds, 400 MHz): & 11.8 (broad s, 1H); 11.0 (broad s, 1H); 10.1-10.6
(very broad s, <1H); 9.2 (s, 1H); 8.9 (s, 1H); 8.0 (broad s, 1H); 7.6 (d, 2H); 7.1 (1,
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1H); 7.0 (d, 1H); 6.9 (s, 1H); 4.3 (m, 2H); 3.9 (m, 2H); 3.6 (m, 2H); 3.4 (m, 2H); 3.2
(m, 2H); 3.0 (m, 1H); 1.1-1.3 (m, 5H); 0.8 (m, 2H)

Example 15: (%)-7-Amino-2-[4-(trans-2-dimethylaminocyclopropyl)phenyl-

5  amino]-8-ethyl-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
hydrochloride
15.1: (+)-trans-2-(4-Nitrophenyl)cyclopropanecarboxylic acid
20.3 g (125.0 mmol) of (+)-trans-2-phenyl-cyclopropanecarboxylic acid (Aldrich) are
added portionwise to 150 mL of concentrated 70% nitric acid solution. The mixture is
10  stirred for 2 hours at room temperature, and the formation of a fine white powder in
the reaction medium is observed. The mixture is cooled to 10°C, and the solid is
drained by suction, rinsed four times with 40 mL of water and then dried in an oven.
The solid is partially dissolved in 700 mL of xylene at 160°C and is allowed to cool to
room temperature. The solid is drained by suction, rinsed with xylene and then with
15 pentane, and dried in an oven under vacuum. 12.6 g of an off-white solid containing
a 90/10 mixture of the expected product and of the ortho-nitro regioisomer are
obtained. The mixture is used as obtained in the following step. Yield = 48%.

15.2: tert-Butyl (+)-[trans-2-(4-nitrophenyl)cyclopropyl]carbamate

20 To a suspension of 12.4 g (60.0 mmol) of the mixture prepared in step 15.1 in
150 mL of tert-butanol are added 9.2 mL (66.0 mmol) of EtsN, followed by dropwise
addition of 14.2 mL (66 mmol) of diphenylphosphoryl azide. The reaction mixture is
heated at 95°C for 4 hours 30 minutes and then allowed to cool to room temperature.
The resulting mixture is diluted with 300 mL of ethyl acetate and the organic phase is

25 washed with 150 mL of saturated aqueous NaHCO; and then with saturated
aqueous NaCl. After evaporation, the solid residue is taken up in 50 mL of ethyl
acetate and 100 mL of cyclohexane, and is heated until dissolution is complete. The
solution is cooled to room temperature, and the precipitate is drained by suction and
rinsed with cyclohexane and with pentane. The pink solid is almost totally dissolved

30 in 150 mL of CH.Cl, and then filtered through silica, eluting with CH,Cl,, followed by
a dichloromethane/ethyl acetate mixture (1/4). The filtrate is evaporated to give
7.12 g of the expected product in the form of a light-brown solid. Yield = 42.5%.

15.3: tert-Butyl (#)-[trans-2-(4-aminophenyl)cyclopropyljcarbamate
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1.39 g (5.0 mmol) of the product prepared in step 15.2 are dissolved in 25 mL of hot
ethyl acetate. After cooling to room temperature, 25 mL of absolute ethanol and
0.057 g (0.25 mmol) of platinum (IV) oxide are successively added. The reaction
mixture is placed under a hydrogen pressure of 2.75 bar for 2 hours, and is filtered
through thin glass fibre paper. The filtrate is concentrated under vacuum and purified
by chromatography on a column of silica, eluting with a cyclohexane/ethyl acetate
gradient (from 70/30 to 55/45). 1.05 g of the expected product are obtained. Yield =
85%.

15.4: tert-Butyl  (#)-{trans-2-[4-(7-amino-6-carbamoyl-8-ethyl-5-0x0-5, 8-
dihydropyrido[2,3-d]Jpyrimidin-2-ylamino)phenylJcyclopropyl}carbamate
A mixture of 0.87 g (3.5 mmol) of the product prepared in step 2.6 and 0.47 g
(1.75 mmol) of the product prepared in step 15.3 in 3 mL of NMP is placed in a
round-bottomed flask. The solution is heated at 100°C for 18 hours. 50 mL of water
and then 5 mL of saturated aqueous NaHCO; are added and the precipitate formed
is drained by suction and then dried in an oven. The crude solid is purified by
chromatography on a column of silica, eluting with a dichloromethane/methanol
gradient (98/2 to 92.5/7.5). 0.46 g of the expected product is finally obtained in the
form of an orange solid. Yield = 55%.

15.5: (+)-7-Amino-2-[4-(trans-2-aminocyclopropyl)phenylamino]-8-ethyl-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
To a suspension of 0.46 g (0.96 mmol) of the product prepared in step 15.4 in 20 mL
of a dichloromethane/methanol mixture (1/1) are added 4.8 mL (19.2 mmol) of 4N
hydrogen chloride in dioxane. The mixture is stirred for 5 hours at room temperature
and then diluted with ether, and the solid is drained by suction, rinsed with ether and
dried in an oven under vacuum. 0.48 g of a dark violet solid is obtained, and is used
as obtained in the following step. Yield (dihydrochloride) = quantitative.

15.6: (%)-7-Amino-2-[4-(trans-2-dimethylaminocyclopropyl)phenylamino]-8-
ethyl-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
To a suspension of 0.19 g (0.43 mmol) of the product prepared in step 15.5 in
5.4 mL of acetonitrile are added 0.22 mL (1.29 mmol) of diisopropylethylamine and
0.64 mL (8.58 mmol) of 70% formalin. After stirring for 3 minutes, 0.13 g (2.14 mmol)

38 00 le'-fINI-12 L
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of sodium cyanoborohydride is added and the mixture is stirred for 3 hours at room
temperature. The reaction mixture is concentrated and then taken up in 6 mL of
water and 3 mL of aqueous 35% NaOH. The solid is drained by suction and dried in
an oven under vacuum. lt is purified by chromatography on a column of silica, eluting

5 with a dichloromethane/methanol mixture (98/2 to 85/15) containing traces of
concentrated aqueous NH,OH. 0.054 g of the expected product is obtained. Yield =
31%.

15.7: ()-7-Amino-2-[4-(trans-2-dimethylaminocyclopropyl)phenylamino]-8-
10  ethyl-5-oxo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
To a solution of 0.05 g (0.13 mmol) of the product prepared in step 15.6 in 2.5 mL of
methanol is added 0.20 mL (0.4 mmol) of 2.0 M hydrochloric ether. The mixture is
stirred for 5 minutes at room temperature and then evaporated to dryness. The
residue is purified by preparative HPLC. The fraction corresponding to the expected
15  pure product is evaporated to dryness under then taken up in methanol. Ether is
added and the solid is drained by suction and dried in an oven under vacuum.
0.031 g of the expected product is obtained. Yield (dihydrochloride) = 49%. m.p. =
208-210°C (decomposition). M+H"* = 408.
'"H NMR (DMSO-ds, 400 MHz): & 11.8 (broad s, 1H); 10.7 (broad s, 1H); 10.1-10.4
20  (very broad s, <1H); 10.2 (s, 1H); 9.0 (s, 1H); 8.1 (broad s, 1H), 7.7 (d, 1H); 6.45 (d,
1H); 7.2 (d, 1H); 4.4 (m, 2H); 3.1 (m, 1H); 2.9 (d, 3H); 2.85 (d, 3H); 2.7 (m, 1H); 1.7
(m, 1H); 1,2-1.4 (m + t, 4H)

Example 16: 8-Ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-

25  yllphenylamino}-7-methylamino-5-o0xo-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide hydrochloride
16.1: 4-(3-Methoxy-4-nitrophenyl)-1,2,3,6-tetrahydropyridine hydrochloride
A solution of 10.0 g (29.91 mmol) of the product prepared in step 4.2 in 120 mL of
dichloromethane is cooled to 2-5°C on an ice-water bath, and 60 mL of a 4N solution
30 of HCI in dioxane (Aldrich) are then added slowly over 1 hour. The reaction mixture
is stirred at room temperature overnight. The solid formed is drained by suction,
rinsed with ether and then dried in an oven. 7.6 g of the expected product are
recovered in the form of a beige-coloured solid. Yield = 94%.
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16.2: 4-(3-Methoxy-4-nitrophenyl)-1-(3,3,3-trifluoropropyl)-1,2,3,6-tetrahydro-
pyridine
A solution of 6.6 g (24.38 mmol) of the hydrochloride prepared in step 16.1 in
110 mL of dichloromethane is cooled in an ice-water bath. 14 mL (243.8 mmol) of
5  glacial acetic acid, 8.19 g (73.14 mmol) of 3,3,3-trifluoropropionaldehyde and 12.9 g
(60.95 mmol) of sodium triacetoxyborohydride are successively added portionwise.
The mixture is stirred at room temperature for 3 hours and then diluted with
dichloromethane, water and aqueous 1N NaOH solution. The aqueous phase is
extracted with dichloromethane and the organic phases are combined, dried over
10  Na,SO,, filtered and concentrated under vacuum. 8.4 g of a yellow oil very
predominantly containing the expected product are recovered, and are used as
obtained in the following step. Quantitative crude yield.

16.3: 2-Methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-ylJphenylamine

15 1.65 g (5.0 mmol) of the product prepared in step 16.2 are placed in 120 mL of an
ethanol/acetic acid mixture (v/v = 1/1) in a hydrogenation autoclave, and 0.150 g of
platinum (IV) oxide is added, under an inert atmosphere. The mixture is stirred under
a hydrogen pressure of 4 bar at room temperature for 4 hours. After filtering through
thin glass fibre paper and evaporating to dryness under reduced pressure, the oily

20  residue is taken up in chloroform and washed with aqueous 1N NaOH solution. The
organic phase is dried over Na,SQO,, filtered and concentrated under vacuum. 1.5 g
of the expected product are obtained in the form of a brown oil, which is used as
obtained in the following step. Crude yield = quantitative.

25 16.4: 2-Chloro-8-ethyl-7-methylamino-5-oxo-5,8-dihydropyrido[2, 3-
dJpyrimidine-6-carboxamide
A suspension of 2 g (7.47 mmol) of the product prepared in step 2.6 in 40 mL of
anhydrous NMP is cooled on an ice-water bath, and 0.45 g (11.21 mmol) of 60%
sodium hydride is added in a single portion. The mixture is stirred with cooling until

30 the evolution of gas has ceased, and then for 10 minutes at room temperature. The
solution is cooled on an ice-water bath and a solution of 0.56 mL (8.97 mmol) of
methyl iodide in 5 mL of anhydrous NMP is added dropwise. The mixture is allowed
to warm slowly to room temperature, and is stirred for 24 hours. Ice is added, and
the reaction mixture is then poured into water. The resulting mixture is acidified to pH
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1 by adding aqueous 1N HCI solution. The resulting mixture is left for 48 hours at
room temperature, and ethyl acetate is added. This mixture is stirred vigorously for
1 hour. After separation of the phases by settling, the organic phase is dried over
Na,SO,, filtered and concentrated under vacuum. The yellow solid obtained is
5  triturated in ether, drained by suction, rinsed with pentane and dried in an oven
under vacuum. 0.7 g of a 90/10 mixture (LC/MS) of the expected product and of the
starting material is obtained in the form of a yellow solid, which is used as obtained

in the following step.

10 16.5: 8-Ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-ylJohenyl-
amino}-7-methylamino-5-oxo-5,8-dihydropyrido[2,3-dJpyrimidine-6-carboxamide
To a suspension of 0.5 g (1.77 mmol) of the product prepared in step 16.4 in 5 mL of
anhydrous DMF are added 1.07 g (3.55 mmol) of the product prepared in step 16.3,
and the reaction mixture is heated at 100°C for 4 hours. It is evaporated to dryness

15 and the residue is purified by chromatography on a column of silica, eluting with a
dichloromethane/methanol gradient (100/0 to 95/5). After ftriturating in methanol,
0.08 g of the expected product is obtained in the form of a white solid.

16.6: 8-Ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-ylJohenyl-

20  aminoj-7-methylamino-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide

hydrochloride

To a solution of 0.08 g (0.15 mmol) of the product prepared in step 16.5in 6 mL of a

dichloromethane/methanol mixture (v/v = 1/1) is added 0.44 mL (0.44 mmol) of a 1M

solution of hydrochloric ether. The mixture is stirred for 1 hour at room temperature,
25 and ether is then added. The solid is drained by suction, rinsed with pentane and

dried in an oven under vacuum. 0.09 g of the expected product is finally obtained in

the form of a yellow solid. Yield (dihydrochloride) = 99%. M+H" = 548.

'H NMR (DMSO-d6; 400 MHz): & 11.75 (broad s, 1H); 11.1 (broad s, 1H); 10.9

(broad s, 1H); 8.9 (s, 1H); 8.8 (s, 1H); 8.05 (broad s, 1H); 7.9 (d, 1H); 7.0 (s, 1H);
30 6.85(d, 1H); 4.3 (g, 2H); 3.85 (s, 3H); 3.65 (m, 2H), 3.35 (m, 2H); 2.9-3.2 (m, 4H); 2.8

(m, 1H); 2.75 (s, 3H), 2.0 (m, 4H); 1.2 (t, 3H).
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Example 17: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(3,3,3-
trifluoropropyl)piperid-4-ylJphenylamino}-5-oxo0-5,8-dihydropyrido[2,3-d]pyri-
midine-6-carboxamide hydrochloride

5 17.1: 2-Chloro-4-(2-hydroxy-2-methylpropylamino)pyrimidine-5-carboxylic
acid

A suspension of 19.9 g (86.73 mmol) of 2,4-dichloro-5-pyrimidinecarboxylic acid in
155 mL of THF is cooled on an ice bath to 2-5°C, and a solution of 8.5 g
(95.40 mmol) of 1-amino-2-methyl-2-propanol and 36.3 mL (260.19 mmol) of

10  triethylamine in 60 mL of THF is added dropwise. The mixture is stirred at room
temperature overnight. Ethyl acetate and water are added. After separation of the
phases by settling, the aqueous phase is acidified with aqueous 1N HCI solution to
pH 2. The precipitate is isolated by filtration to give 12.6 g of the expected product in
the form of a pale yellow solid, which is used as obtained in the following step. Yield

15 =59%.

17.2: 2-Chloro-4-(2-hydroxy-2-methylpropylamino)pyrimidine-5-carboxylic

acid fluoride
To a solution containing 12.64 g (51.45 mmol) of the acid prepared in step 17.1 and
20 7.89 mL (56.60 mmol) of triethylamine in 250 mL of dichloromethane are added
6.51 mL (77.18 mmol) of cyanuric fluoride. The mixture is stirred at room
temperature overnight and the solution is diluted with 590 mL of CH,Cl, and 190 mL
of ice-cold aqueous NaHCO;. The organic phase is washed twice with 250 mL of ice-
cold aqueous NaHCO; and dried over MgSO,. The solvent is then evaporated off
25  under reduced pressure. 12.3 g of the expected product are obtained in the form of a
yellow oil that solidifies slowly, and which is used as obtained in the following step.

Yield = 96%.

17.3: 7-Amino-2-chloro-8-(2-hydroxy-2-methylpropyl)-5-oxo-5,8-dihydro-

30  pyrido[2,3-d]pyrimidine-6-carboxamide
To a solution, cooled to 2-5°C on an ice bath, of 4.4 g (52.36 mmol) of
cyanoacetamide in 70 mL of anhydrous DMF are added portionwise 4.19 ¢
(104.72 mmol) of 60% sodium hydride. The mixture is stirred for 15 minutes at 2-
5°C, and this suspension is then added rapidly to a solution of 12.35 g (49.87 mmol)
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of the acid fluoride prepared in step 17.2 in 70 mL of anhydrous DMF, precooled to
2-5°C. The mixture is stirred overnight at room temperature and is then cooled to 2-
5°C on an ice bath, and 2.09 g (52.36 mmol) of 60% sodium hydride are added
portionwise. The reaction mixture is stirred for 3 hours at room temperature and then

5  poured into a mixture of ice, 100 mL of water and 150 mL of aqueous 1N HCI. The
yellow precipitate formed is isolated by filtration, rinsed with water and then dried in
an oven. After triturating in methanol and drying in an oven, 8.84 g of the expected
product are finally obtained in the form of a yellow solid. Yield = 57%.

10 17.4: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(3,3,3-
trifluoropropyl)piperid-4-ylljohenylamino}-5-oxo-5,8-dihydropyrido[2, 3-d]pyrimidine-6-
carboxamide
To a suspension of 0.82 g (2.62 mmol) of the product prepared in step 17.3 in
6.4 mL of anhydrous NMP are added 1.59 g (5.25 mmol) of the product prepared in

15 step 16.3, and the reaction mixture is heated at 110°C for 1.5 hours. It is evaporated
to dryness and the residue is purified by chromatography on a column of silica,
eluting with a dichloromethane/methanol gradient (100/0 to 95/5) containing traces of
concentrated aqueous NH,OH. 0.70 g of the expected product is obtained in the
form of a white solid. Yield = 46%.

20

17.5: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(3,3,3-
trifluoropropyl)piperid-4-yljohenylaminoj}-5-oxo-5,8-dihydropyrido[2, 3-d]pyrimidine-6-
carboxamide hydrochloride
A solution of 0.70 g (1.22 mmol) of the product prepared in step 17.4 in 17 mL of

25 methanol is cooled on an ice bath, and 0.91 mL (3.65 mmol) of a 4N solution of
hydrogen chloride in dioxane is added. The mixture is stirred for 30 minutes at room
temperature and is then poured into ether. The solid is drained by suction, rinsed
with pentane and dried in an oven under vacuum. 0.64 g of the expected product is
finally obtained in the form of a white solid. Yield (dihydrochloride) = 91%. m.p.>

30 260°C. M+H" =578
'H NMR (DMSO-d6 + D,O; 400 MHz): 8.9 (s, 1H); 7.6 (d, 1H); 6.95 (s, 1H); 6.85 (d,
1H); 4.8 (very broad s, 1H); 3.8 (s, 3H); 3.6 (m, 2H), 3.4 (m, 2H); 3.1 (m, 1H); 2.8-
2.95 (m, 3H); 2.05 (m, 2H); 1.95 (m, 2H);1.1 (very broad s, 6H).
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Example 18: 7-Amino-2-[4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino]-8-(2-
hydroxy-2-methylpropyl)-5-oxo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carbox-
amide hydrochloride
18.1: 1-Ethyl-4-(3-methoxy-4-nitrophenyl)piperazine
5 A mixture of 3.42 g (20 mmol) of 4-fluoro-2-methoxy-1-nitrobenzene, 2.67 mL

(21 mmol) of 1-ethylpiperazine and 5.14 mL (30 mmol) of diisopropylethylamine in
25 mL of acetonitrile is heated for 2.5 hours at 85°C and then for 1 hour at 95°C, and
is then stirred overnight while allowing to return to room temperature. The acetonitrile
is evaporated off and the residue is then taken up in 50 mL of ether and 25 mL of

10 water. The aqueous phase is extracted with ether. The organic phases are
combined, dried over Na,SO,, filtered and concentrated under vacuum. The oil
obtained is triturated in an ether/cyclohexane mixture (1/1) and the precipitate is
isolated by filtration, rinsed with pentane and dried in an oven. 4.1 g of the expected
product are finally obtained. Yield = 77%.

15

18.2: 4-(4-Ethylpiperazin-1-yl)-2-methoxyphenylamine

4.05 g (15.27 mmol) of the product prepared in step 18.1 in 25 mL of an ethyl
acetate/ethanol mixture (v/v = 1/1) are placed in a hydrogenation autoclave, and
0.32 g of 10% palladium-on-charcoal is added, under an inert atmosphere. The

20  mixture is stirred under a hydrogen pressure of 2.5 bar at room temperature for
2 hours. After filtering through thin glass fibre paper and evaporating under reduced
pressure, 3.51 g of the expected product are obtained in the form of a violet solid,
which is used as obtained in the following step. Yield = 98%.

25 18.3: 7-Amino-2-[4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino]-8-(2-
hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
To a suspension of 1.0 g (3.21 mmol) of the product prepared in step 17.3 in 5 mL of
anhydrous NMP are added 1.51 g (6.42 mmol) of the product prepared in step 18.2,
and the reaction mixture is heated at 100°C for 2 hours. It is allowed to cool to room

30 temperature and is then diluted with aqueous NaHCO; solution. The mixture is
stirred overnight and the precipitate is isolated by filtration and then dried in an oven.
The residue is purified by chromatography on a column of silica, eluting with a
dichloromethane/methanol gradient (100/0 to 95/5) containing traces of concentrated
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aqueous NH,OH. After a final trituration in methanol and drying in an oven, 0.46 g of
the expected product is obtained. Yield = 28%.

18.4: 7-Amino-2-[4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino]-8-(2-
5 hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyrido[2, 3-d]pyrimidine-6-carboxamide
hydrochloride
A solution of 0.46 g (0.9 mmol) of the product prepared in step 18.3 in 13 mL of
methanol is cooled on an ice bath, and 0.67 mL (2.69 mmol) of a 4N solution of
hydrogen chloride in dioxane is added. The mixture is stirred for 30 minutes at room
10  temperature and is then poured into ether. The solid is drained by suction, rinsed
with pentane and dried in an oven under vacuum. 0.47 g of the expected product is
finally obtained in the form of a yellow solid. Yield (dihydrochloride) = 90%. m.p. =
222°C (decomposition). M+H" = 511.
'"H NMR (DMSO-ds, 400 MHz): 8 11.5 (broad s, 1H); 10.9 (broad s, 1H); 9.1 (broad s,
15 1H); 8.9 (broad s, 1H); 8.4 (broad s, 1H); 7.45 (d, 1H); 6.75 (d, 1H); 6.6 (dd, 1H); 4.8
(very broad s, 1H); 3.70-4.20 (s + m, 9H); 3.0-3.3 (m, 6H); 1.3 (t, 3H); 1.05 (very
broad s, 6H).

Example 19: 7-Amino-2-[4-(4-ethylpiperid-1-yl)-2-methoxyphenylamino]-8-(2-
20  hydroxy-2-methylpropyl)-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide hydrochloride
19.1: tert-Butyl 4-[4-(7-amino-6-carbamoyl-8-(2-hydroxy-2-methylpropyl)-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidin-2-ylamino)-3-methoxyphenyljpiperidine-1-
carboxylate
25 A mixture of 2.0 g (6.42 mmol) of the product prepared in step 17.3 and 2.95 g
(9.62 mmol) of the product prepared in step 4.3 in 18 mL of NMP is placed in a
round-bottomed flask. The suspension is heated at 110°C for 2 hours. 30 mL of
water and then 5 mL of saturated aqueous NaHCO; are added and the precipitate
formed is drained by suction and then dried in an oven. The crude solid is triturated
30 in methanol and then dried in an oven. 2.38 g of the expected product are obtained
in the form of a pink solid, which is used as obtained in the following step. Yield =
64%.
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19.2: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-(2-methoxy-4-piperid-4-yI-
phenylamino)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
A suspension of 2.28 g (3.92 mmol) of the product prepared in step 19.1 in 70 mL of
dichloromethane is cooled on an ice-water bath, and 9.8 mL (39.20 mmol) of a 4N
5 solution of hydrogen chloride in dioxane are added slowly. The mixture is stirred at
room temperature for 1 hour, and ether is added. The solid is drained by suction,
rinsed with pentane and dried in an oven. 2.2 g of the expected product are obtained
in the form of a beige-coloured solid, which is used as obtained in the following step.
Yield (dihydrochloride) = quantitative.
10
19.3: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-[4-(4-ethyipiperid-1-yl)-2-
methoxyphenylamino]-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
0.6 g (1.08 mmol) of the hydrochloride prepared in step 19.2 is suspended in 14 mL
of 1,2-dichloroethane, and 0.56 mL (3.25 mmol) of diisopropylethylamine, 0.30 mL
15  (5.41 mmol) of acetaldehyde and then, portionwise, 0.46 g (2.16 mmol) of sodium
triacetoxyborohydride are added. The mixture is stirred for 2 hours and is poured into
0.25 N sodium hydroxide solution, and dichloromethane is added. After separation of
the phases by settling, the aqueous phase is extracted with dichloromethane and the
organic phases are combined, dried over Na,SQ,, filtered and concentrated under
20 vacuum. 0.58 g of a light-brown solid is recovered, and is purified by
chromatography on a column of silica, eluting with a dichloromethane/methanol
gradient (95/5 to 90/10). 0.26 g of the expected product is obtained in the form of a
yellow solid. Yield = 47%.

25 19.4: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-[4-(4-ethyipiperid-1-yl)-2-
methoxyphenylamino]-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
hydrochloride
To a solution of 0.25 g (0.50 mmol) of the product prepared in step 19.3 in 10 mL of
a dichloromethane/methanol mixture (4/1) are added 2 mL (2 mmol) of 1.0 M

30  hydrochloric ether. The mixture is stirred for 10 minutes at room temperature and is
then diluted with ether. The precipitate is drained by suction, rinsed with ether and
with pentane, and dried under vacuum. 0.28 g of the expected product is obtained in
the form of a yellow solid. Yield (dihydrochloride) = 96%. m.p. = 200°C
(decomposition). M+H" = 510.
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'"H NMR (DMSO-ds, 400 MHz): & 11.5 (broad s, 1H); 10.4 (broad s, 1H); 9.1 (s, 1H);
8.95 (s, 1H); 8.45 (broad s, 1H); 7.6 (d, 1H); 7.0 (s, 1H); 6.85 (d, 1H); 4.8 (broad s,
2H); 3.85 (s, 3H); 3.6 (m, 2H); 3.1 (m, 2H); 3.05 (m, 2H); 2.85 (m, 1H); 2.1-2.2 (m,
4H); 1.3 (t, 3H); 1.1 (very broad s, 6H).

Example 20: 7-Amino-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-o0xo-8-phenyl-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride

20.1: Ethyl 2-methylsulfanyl-4-phenylamino-5-pyrimidinecarboxylate

To a solution of 50 g (21.49 mmol) of ethyl 4-chloro-2-methylsulfanyl-5-
pyrimidinecarboxylate and 4.9 mL (53.72 mmol) of aniline in 75 mL of THF are
added 7.49 mL (53.72 mmol) of triethylamine. The mixture is stirred at room
temperature overnight. After evaporating off the THF, aqueous 1N HCI solution is
added and the mixture is extracted with ethyl acetate. The organic phase is washed
with saturated aqueous NaHCOj; solution and then with NaCl solution. The organic
phase is dried over MgSQ,. After filtering, the filtrate is concentrated to give 3.99 g of
the expected product in the form of a beige-coloured solid, which is used as obtained
in the following step. Yield = 64%.

20.2: 2-Methylsulfanyl-4-phenylamino-5-pyrimidinecarboxylic acid

A mixture containing 3.98 g (13.75 mmol) of the product prepared in step 20.1,
34.4mL (34.4 mmol) of 1IN NaOH and 35 mL of ethanol is stirred at room
temperature overnight. The ethanol is evaporated off under reduced pressure and
the residue is diluted in 100 mL of water. 65 mL of aqueous 1N HCI solution are
added and the precipitate formed is drained by suction. The solid is rinsed with water
and dried under vacuum. 2.88 g of the expected product are obtained in the form of
a beige-coloured solid. Yield = 92%.

20.3: 2-Methylsulfanyl-4-phenylamino-5-pyrimidinecarboxylic acid fluoride
To a solution containing 2.88 g (11.02 mmol) of the product prepared in step 20.2
and 2.1 mL (15.0 mmol) of triethylamine in 55 mL of CH,Cl, are added 1.40 mL
(16.53 mmol) of cyanuric fluoride. The mixture is stirred at room temperature
overnight and washed twice with 50 mL of ice-cold aqueous NaHCO; solution. The
organic phase is washed with 75 mL of ice-cold water and dried over MgSQ,. The
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solvent is then evaporated off under reduced pressure. 3.0 g of the expected product
are obtained in the form of a yellow solid. The yield is quantitative.

20.4: 7-Amino-2-methylsulfanyl-5-oxo-8-phenyl-5,8-dihydropyrido[2, 3-
dJpyrimidine-6-carboxamide
To a solution of 1.0 g (11.96 mmol) of cyanoacetamide in 17 mL of anhydrous DMF,
cooled to 0-5°C, is added 0.96 g (23.93 mmol) of 60% NaH. After the addition, the
mixture is stirred for 10 minutes at room temperature and then cooled again on an
ice-water bath, and a solution of 3.0 g the acid fluoride (11.39 mmol) prepared in
step 20.3 in 17 mL of anhydrous DMF is added. The reaction mixture is stirred at
room temperature overnight. The reaction mixture is cooled on an ice-water bath,
and 0.48 g (11.96 mmol) of 60% NaH is added. The reaction mixture is stirred for
5 hours at room temperature and then poured into ice-cold aqueous 0.5 N HCI
solution. The precipitate formed is isolated by filtration, rinsed with water, drained by
suction and then dried in an oven. 3.44 g of a yellow solid mainly composed of the
expected product in non-cyclized form are obtained.
The solid obtained above is taken up in 50 mL of n-butanol and the solution is
refluxed overnight. After cooling to room temperature, the precipitate is isolated by
filtration and dried in an oven. 1.69 g of the expected product are obtained in the
form of a yellow solid. Yield = 45%.

20.5: 7-Amino-2-methanesulfonyl-5-oxo-8-phenyl-5,8-dihydropyridof2, 3-
dJpyrimidine-6-carboxamide and  7-amino-2-methanesulfinyl-5-oxo-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
To a suspension of 1.69 g (5.16 mmol) of the compound obtained in step 20.4 in
100 mL of chloroform are added 3.18 g (12.91 mmol) of meta-chloroperbenzoic acid.
The mixture is stirred at room temperature for 24 hours, and 0.44 g (2.58 mmol) of
meta-chloroperbenzoic acid is added. This mixture is stirred for 24 hours and the
insoluble material is then separated out by filtration. The filtrate is concentrated
under vacuum and then triturated in methanol and dried in an oven. 1.12 g of a pale
yellow solid composed of a mixture of the expected sulfone and sulfoxide (about
80/20 by 'H NMR) are obtained.
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20.6 tert-Butyl 4-[4-(7-amino-6-carbamoyl-5-oxo-8-phenyl-5,8-dihydro-
pyrido[2,3-d]pyrimidin-2-ylamino)-3-methoxyphenyl]piperidine-1-carboxylate
0.4 g (1.11 mmol) of the mixture of sulfone and sulfoxide obtained in step 20.5 and
0.51 g (1.67 mmol) of the product prepared in step 16.3 are heated at 110°C for
6 hours in 5 mL of NMP. Water is added and the solid is isolated by filtration and
then dried in an oven. The 0.42 g of solid residue is purified by chromatography on a
column of silica, eluting with a dichloromethane/methanol gradient (100/0 to 97/3).
0.16 g of expected product is obtained in the form of a light-brown solid. Yield = 46%.

20.7: 7-Amino-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-oxo-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
A solution of 0.15 g (0.26 mmol) of the product prepared in step 20.6 in 4 mL of
CH.CI, is cooled on an ice bath, and 0.99 mL (3.94 mmol) of a 4N solution of
hydrogen chloride in dioxane is added. The mixture is stirred for 30 minutes at room
temperature and then poured into ether. The solid is drained by suction, rinsed with
pentane and dried in an oven under vacuum. 0.136 g of a pale pink solid is obtained,
and is purified on a reverse phase to give, finally, 0.1 g of the expected product in
the form of a yellow solid. Yield (dihydrochloride) = 68%. m.p. = 228°C
(decomposition). M+H" = 487.
'"H NMR (DMSO-dg, 400 MHz): 5 11.3 (broad s, 1H); 10.25 (broad s, 1H); 8.9-9.0 (s
+ m, 2H); 8.8 (m, 1H); 8.3 (s, 1H); 7.7 (m, 3H); 7.5 (m, 2H); 7.25 (broad s, 1H); 7.15
(m, 1H); 6.8 (s, 1H); 6.7 (broad s, 1H); 6.3 (m, 1H); 3.95 (s, 3H); 3.4 (m, 2H); 3.0 (m,
2H); 2.75 (m, 1H); 1.75-1.95 (m, 4H).

Example 21: 7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-
8-(2-hydroxy-2-methylpropyl)-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide hydrochloride

21.1:  7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-(2-
hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
To a solution of 0.46 g (0.83 mmol) of the hydrochloride prepared in step 20.7 in
14 mL of anhydrous methanol are successively added 0.42 mL (2.48 mmol) of
diisopropylethylamine, 0.47 mL (8.26 mmol) of acetic acid, finely ground 3 A
molecular sieves predried in a vacuum oven at 60°C overnight, 0.75 mL (3.72 mmol)
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of (1-ethoxycyclopropoxy)trimethylsilane and 0.16 g (2.48 mmol) of sodium
cyanoborohydride. The mixture is heated at 80°C overnight, and is evaporated to
dryness. The residue obtained is purified by chromatography on a column of silica,
eluting with a dichloromethane/methanol gradient (96/4 to 90/10). 0.16 g of the
expected product is finally obtained in the form of a white solid. Yield = 37%.

21.2: 7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-(2-hydroxy-
2-methylpropyl)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
hydrochloride

To a suspension of 0.137 g (0.26 mmol) of the product prepared in step 21.1
in 5 mL of CH,CI, are added 1.05 mL (1.05 mmol) of 1.0 M hydrochloric ether. The
mixture is stirred for 5 minutes at room temperature and then diluted with ether. The
precipitate is drained by suction, rinsed with ether and with pentane, and dried under
vacuum. 0.12 g of the expected product is obtained in the form of a yellow solid.
Yield (dihydrochloride) = 77%. m.p. = 206 °C (decomposition). M+H" = 568
'"H NMR (DMSO-dgs, 400 MHz): 5 11.5 (broad s, 1H); 10.7 (broad s, <1H); 10.6 (m,
1H); 9.1 (s, 1H); 8.9 (s, 1H); 8.4 (broad s, 1H); 7.6 (d, 1H); 7.0 (s, 1H); 6.85 (d, 1H);
4.8 (broad s, 2H); 3.8 (s, 3H); 3.6 (m, 2H); 3.2-3.4 (m, 3H); 3.05 (m, 1H); 2.8 (m, 2H);
2.15 (m, 2H); 1.95 (m, 2H); 1.15 (m, 2H); 1.0 (very broad s, 6H); 0.8 (m, 2H).

Example 22: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(2-

methoxyethyl)piperid-4-yl]phenylamino}-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide hydrochloride

22.1:  7-Amino-2-{4-[1-(2-chloroethyl)piperid-4-yl]-2-methoxyphenylamino}-8-
(2-hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
To a suspension of 0.60 g (1.08 mmol) of the hydrochloride prepared in step 20.7 in
15 mL of anhydrous dichloroethane are successively added 0.56 mL (3.25 mmol) of
diisopropylethylamine, 0.4 mL (5.41 mmol) of methoxyacetaldehyde (batch received
from the company TCI Fine Chemicals) and 0.46 g of sodium triacetoxyborohydride.
The mixture is stirred at room temperature for 2 hours and then diluted with 15 mL of
a water/aqueous 1N NaOH mixture (2/1). The resulting mixture is stirred for
10 minutes and then diluted with ethyl acetate. The organic phase is dried over
MgSO,, filtered and concentrated under vacuum. 0.41 g of a yellow solid
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corresponding to  7-amino-2-{4-[1-(2-chloroethyl)piperid-4-yl]-2-methoxyphenyl-
amino}-8-(2-hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide, and not to the 7-amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-
[1-(2-methoxyethyl)piperid-4-ylJphenylamino}-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide initially expected, is obtained. Yield = 69%.

22.2: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(2-methoxy-
ethyl)piperid-4-ylljohenylaminoj}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide
To a suspension of 0.29 g (0.54 mmol) of the product prepared in step 22.1 in 9 mL
of anhydrous methanol is added 0.37 g (2.68 mmol) of K,COs, and the mixture is
refluxed for 1 hour. It is evaporated to dryness and the residue is taken up in water
and CH,Cl,. The organic phase is dried over MgSQ,, filtered and concentrated under
vacuum. The crude product is purified by chromatography on a column of silica,
eluting with a dichloromethane/methanol gradient (90/10). After triturating in
methanol, 0.22 g of the expected product is finally obtained in the form of a yellow
solid. Yield = 78%.

22.3:  7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(2-methoxy-
ethyl)piperid-4-ylJphenylaminoj}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carbox-
amide
To a suspension of 0.22 g (0.41 mmol) of the product prepared in step 22.2 in 8 mL
of a CH,Cly/methanol mixture (4/1) are added 1.63 mL (1.63 mmol) of 1.0 M
hydrochloric ether. The mixture is stirred for 5 minutes at room temperature and is
then diluted with ether. The precipitate is drained by suction, rinsed with ether and
with pentane, and dried under vacuum. 0.23 of the expected product is obtained in
the form of a pale yellow solid. Yield (dihydrochloride) = 92%. m.p. = 170°C
(decomposition). M+H" = 540
'"H NMR (DMSO-dg, 400 MHz): 8 11.5 (broad s, 1H); 10.35 (broad s, 1H); 10.6 (m,
1H); 9.05 (s, 1H); 8.9 (s, 1H); 8.4 (broad s, 1H); 7.6 (d, 1H); 7.0 (s, 1H); 6.8 (d, 1H);
4.75 (broad s, 2H); 3.7-3.85 (m + s, 5H); 3.6 (m, 2H); 3.2-3.4 (m + s, 5H); 3.1 (m,
2H); 2.85 (m, 1H); 2.15 (m, 2H); 2.0 (m, 2H); 1.0 (very broad s, 6H).
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Example 23: 7-Amino-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-
oxo0-8-phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride

23.1:  7-Amino-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-oxo-8-
phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
0.2 g (0.55 mmol) of the mixture of the sulfone and sulfoxide obtained in step 20.5
and 0.24 g (1.11 mmol) of 2-methoxy-4-(1-methylpiperid-4-yl)phenylamine (prepared
according to the method described in patent WO-09/024 824) are heated at 110°C
for 6 hours in 5 mL of NMP. The mixture is evaporated to dryness under vacuum and
the residue is purified by chromatography on a column of silica, eluting with a
dichloromethane/methanol gradient (100/0 to 95/5) containing traces of concentrated
aqueous NH,OH. 0.096 g of the expected product is obtained in the form of a beige-
coloured solid. Yield = 35%.

23.2:  7-Amino-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-oxo-8-
phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
A solution of 0.065 g (0.13 mmol) of the product prepared in step 23.1 in 3 mL of
CH.CI, is cooled on an ice bath, and 0.39 mL (0.39 mmol) of a 1M solution of
hydrogen chloride in ether is added. The mixture is stirred for 10 minutes at room
temperature and then poured into ether. The solid is drained by suction, rinsed with
pentane and dried in an oven under vacuum. 0.059 g of the expected compound is
obtained. Yield (dihydrochloride) = 80%. m.p. = 256 °C (decomposition). M+H* = 500
"H NMR (DMSO-ds, 400 MHz): & 11.3 (broad s, 1H); 10.25 (broad s, 1H); 9.0 (s, 1H);
8.35 (s, 1H); 7.7 (m, 3H); 7.5 (m, 2H); 7.25 (broad s, 1H); 7.15 (m, 1H); 6.8 (s, 1H);
6.7 (broad s, 1H); 6.3 (m, 1H); 3.8 (s, 3H); 3.45 (m, 2H); 3.0 (m, 2H); 2.8 (d, 3H); 2.7
(m, 1H); 1.85-2.05 (m, 4H).

Example 24: 7-Amino-2-[2-methoxy-4-(2-pyrrolidin-1-ylethyl)phenylamino]-5-
ox0-8-phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride

24.1: 2-Methoxy-1-nitro-4-vinylbenzene
4.32 g (31.31 mmol) of potassium trifluorovinylborate and 3.12 mL (22.37 mmol) of
triethylamine are added to a mixture of 5.19 g (22.37 mmol) of the product prepared
in step 4.1 in 56 mL of n-propanol, under argon, and argon is bubbled through for
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10 minutes. 0.36 g (0.45 mmol) of PdCl.dppf-CH.Cl, is added and the mixture is
heated under argon at 100°C for 3 hours. After cooling to room temperature, the
reaction mixture is concentrated to dryness and then taken up in a
dichloromethane/water mixture. After separation of the phases by settling, the
organic phase is washed twice with water and once with saturated aqueous NaCl.
The organic phase is dried over Na,SO,, filtered and concentrated under vacuum.
The residue obtained is purified by chromatography on a column of silica, eluting
with a cyclohexane/ethyl acetate gradient (95/5 to 70/30). 3.1 g of the expected
product are obtained in the form of a brown oil, which is used as obtained in the
following step. Yield = 77%.

24.2: 1-[2-(3-Methoxy-4-nitrophenyl)ethyl]pyrrolidine

3.07 g (17.17 mmol) of the product prepared in step 24.1 and 7.13 mL (85.84 mL) of
pyrrolidine in 60 mL of anhydrous methanol are placed in a sealed tube. The mixture
is heated under pressure at 100°C for 4 hours. After cooling to room temperature, it
is evaporated to dryness. The residue obtained is purified by chromatography on a
column of silica, eluting with a dichloromethane/methanol gradient (100/0 to 90/10).
3.22 g of the expected product are obtained in the form of a yellow solid. Yield =
75%.

24.3: 2-Methoxy-4-(2-pyrrolidin-1-ylethyl)phenylamine
0.41 g of palladium-on-charcoal and 4.1 g (64.32 mmol) of ammonium formate are
added to a solution of 3.2 g (12.86 mmol) of the product prepared in step 24.2 in
120 mL of methanol, under argon, and the mixture is refluxed for 2 hours. After
filtration, the filtrate is concentrated to dryness to give 2.6 g of the expected product
in the form of a light-brown solid, which is used as obtained in the following step.
Yield = 92%.

24.4:  7-Amino-2-[2-methoxy-4-(2-pyrrolidin-1-ylethyl)phenylamino]-5-oxo-8-
phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
0.2 g (0.55 mmol) of the mixture of sulfone and sulfoxide obtained in step 20.5 and
0.24 g (1.11 mmol) of the aniline prepared in step 24.3 are heated at 110°C for
6 hours in 5 mL of NMP. The mixture is evaporated to dryness under vacuum and
the residue is purified by chromatography on a column of silica, eluting with a
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dichloromethane/methanol gradient (100/0 to 90/10) containing traces of
concentrated aqueous NH,OH. 0.07 g of the expected product is obtained in the
form of a glassy yellow solid. Yield = 25%.

24.5:  7-Amino-2-[2-methoxy-4-(2-pyrrolidin-1-ylethyl)phenylamino]-5-oxo-8-
phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide hydrochloride
A solution of 0.07 g (0.14 mmol) of the product prepared in step 24.4 in 3 mL of
methanol is cooled on an ice bath, and 0.42 mL (0.42 mmol) of a 1M solution of
hydrogen chloride in ether is added. The mixture is stirred for 10 minutes at room
temperature and ether is then added. The solid is drained by suction, rinsed with
pentane and dried in an oven under vacuum. 0.075 g of the expected compound is
obtained. Yield (dihydrochloride) = 93%.
M+H" =500
'"H NMR (DMSO-ds + D;0, 400 MHz, T = 130°C): 9.0 (s, 1H); 7.7 (m, 3H); 7.4 (m,
2H); 7.25 (d, 1H); 6.85 (s, 1H); 6.4 (d, 1H); 3.8 (s, 3H); 3.1-3.5 (m, 6H); 2.9 (m, 2H);
2.0 (m, 4H).

Table 1 below illustrates the chemical structures and physical properties of a number
of compounds of formula (1) according to the invention. In this table:

» Me and Et represent, respectively, methyl and ethyl groups,

» the “LC/UV/MS” column indicates, successively, the high-performance liquid
chromatography analytical method used (A, B, C or D) and detailed below, the
retention time (abbreviated as tr) of the compound, expressed in minutes, and the
MH* peak identified by mass spectrometry.

Method A:
Column: Kromasil C18, 50 x 2.1 mm, 3.5 ym
Solvent A: H,O/ACN/TFA (1000/30/0.5); solvent B: ACN/TFA (1000/0.5); flow rate =
0.5 mL/min
Gradient: 100/0 (0O min) to 0/100 (12 min) to 0/100 (15 min)
Detection: 220 nM
lonization: ESI+

Method B:
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Column: Gemini, 50 x 3 mm, 3 ym
Solvent A: H,O + 0.1% HCO,H; solvent B: ACN + 0.1% HCO_H; flow rate = 1 mL/min
Gradient: 95/5 (0 min) to 0/100 (5.5 min) to 0/100 (7.5 min)
Detection: 220 nM
5  lonization: ESI+

Method C:
Column: Kromasil C18, 50 x 2.1 mm, 3.5 ym
Solvent A: CH;CO,NH, 5 mM; solvent B: ACN; flow rate = 0.5 mL/min
10 Gradient: 100/0 (0 min) to 0/100 (13 min) to 0/100 (16 min)
Detection: 220 nM
lonization: ESI+

Method D:
15  Column: Acquity BEH C18, 50 x 2.1 mm; 1.7 um
Solvent A: H,O + 0.05% TFA; solvent B: ACN + 0.035% TFA; flow rate = 1 mL/min
Gradient: TO: 98% A; T1.6 to T2.1 min: 100% B; T2.5 to T3 min: 98% A
Detection: 220 nM
lonization: ESI+
20
» in the “Form” column, “-” indicates that the compound is in free base form, while
“HCI” indicates that the compound is in hydrochloride form,
» in the “Compounds” column, “RAC” indicates that the compound is in the form of
a racemic mixture,

25 » “o” means that the data are not available.
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The compounds according to the invention underwent pharmacological trials
to determine their inhibitory effect on CaMKIl, on the & isoform.

The tests consisted in measuring the in vitro activity of the compounds of the
invention on CaMKII5.

The compounds according to the invention were tested in vitro for their
capacity to inhibit the kinase function of calcium/calmodulin-dependent protein
kinase Il delta (CaMKII). CaMKII3 is an intracellular serine/threonine kinase. It has
an enzymatic domain that is capable of using ATP to autophosphorylate. Its kinase
function allows it to use ATP to phosphorylate its substrates on the serines and/or
threonines. Several enzymatic and cellular tests are used to evaluate the activity of
the products with respect to the kinase function of CaMKII3.

The kinase activity of CaMKII® is evaluated by means of a radioactive test on
the recombinant CaMKIId enzyme. The amount of ATP-y33P incorporated into the
specific substrate Autocamtide-2 during its phosphorylation by CaMKII® is
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measured. The effect of the products is quantified by the concentration of product
that inhibits the total activity of CaMKIId by 50% (50% inhibitory concentration =
ICs0). For the determination of the ICs, values, the product is diluted in 100% of
DMSO to obtain a 10 mM stock solution. The concentration range tested during the
5 radioactive test ranges from 3 to 10 000 nM with a final concentration in the test of
1% DMSO. This concentration range may, for the most powerful compounds, be
extended to 0.1 nM. On the day of the operation, 5 ul of the compounds are
deposited in each well of a 96-well plate at 10 times the concentration of that to be
tested. Each concentration is tested in duplicate on the same plate. The negative
10  controls (0% activity) and positive controls (100% activity) receive 5 pyL of 10%
DMSO solution. A reaction premix containing the 1X kinase buffer and an ATP-
MgCl, mixture is prepared. Extemporaneously, a mixture containing the substrate
Autocamtide-2 (100 uM) with calmodulin and calcium, and the solution of enzyme
CaMKII®, is added to the premix. 45 uL of this mixture are immediately deposited per
15  well. The final concentrations in the 50 pL final volume are as follows: compound 1X,
0.37 nM of CaMKIId (Invitrogen reference PV3373), 10 uM of ATP (1 uCi per well),
100 UM of Autocamtide-2, 8 pyg/mL of calmodulin, 15 mM MgCl,, 400 uM CaCl,,
10 mM B-glycerophosphate, and 1% of DMSO. Two negative controls are prepared
on each plate, a first without enzyme CaMKII5, and a second without substrate
20  Autocamtide-2; these two elements are replaced with water. The plate is then
incubated for two hours at 37°C with gentle shaking. The reaction is stopped by
adding 20 pL per well of H3PO, solution. The 50 pL of each well are transferred onto
a Whatman P81 filter. After rinsing twice with H;PO,4 (150 pl/well per wash), followed
by two rinses with 150 pL of H,O, 50 pL of scintillant are added per well. The amount

25  of phosphorylated substrate is detected by means of a liquid scintillation counter.
The inhibitory activity toward CaMKIId is given by the concentration that
inhibits 50% of the activity of CaMKIId. The ICs, values are generally between 10 uM
and 10° pM. In the table below, the ICs, values measured for several compounds (I)

of the invention are presented as examples.

30
Compound No. ICs (NM)
compound 32 2
compound 61 8
compound 29 17
compound 35 22
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compound 75 37
compound 113 39
compound 114 57

compound76 118

compound 52 139

compound 4 260

compound 78 268

compound 96 396

compound 60 663

It is thus seen that the compounds according to the invention have inhibitory
activity on CaMKII5.

The compounds according to the invention may thus be used for the

5  preparation of medicaments that inhibit CaMKIl and in particular medicaments that
inhibit CaMKII®.

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

10  compound of formula (1).

These medicaments find their use in therapy, especially in the treatment
and/or prevention of pathologies in which CaMKIl is involved, and in particular in
which CaMKIId is involved.

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

15 use of a compound of formula (I) for the preparation of a medicament for preventing
and/or treating cardiovascular pathologies including myocardial infarction, ventricular
hypertrophy, myocardial fibrosis, cardiac insufficiency, cardiac arrhythmia and
restenosis, and also pathologies associated with the development of fibrosis,
including hepatic, pancreatic, renal, pulmonary, cutaneous, intestinal and ocular

20  fibrosis. A compound of formula (I) may also be used in the treatment and/or
prevention of other renal pathologies, such as acute renal insufficiency, and also in
the treatment of atherosclerosis, rheumatoid arthritis, Parkinson’s disease and
strokes.

According to another of its aspects, the present invention relates to

25  pharmaceutical compositions comprising, as active principle, a compound according
to the invention. These pharmaceutical compositions contain an effective dose of at
least one compound according to the invention, or a pharmaceutically acceptable
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salt, a hydrate or a solvate of the said compound, and also at least one
pharmaceutically acceptable excipient.

The said excipients are chosen, according to the pharmaceutical form and
the desired mode of administration, from the usual excipients known to those skilled

5 inthe art.

In the pharmaceutical compositions of the present invention for oral,
sublingual, subcutaneous, intramuscular, intravenous, topical, local, intratracheal,
intranasal, transdermal or rectal administration, the active principle of formula (I)
above, or the possible salt, solvate or hydrate thereof, may be administered in unit

10  administration form, as a mixture with standard pharmaceutical excipients, to man
and animals for the prophylaxis or treatment of the above disorders or diseases.

The appropriate unit administration forms include oral forms such as tablets,
soft or hard gel capsules, powders, granules and oral solutions or suspensions,
sublingual, buccal, intratracheal, intraocular, intranasal or inhalation administration

15 forms, topical, transdermal, subcutaneous, intramuscular or intravenous
administration forms, rectal administration forms and implants. For topical
application, the compounds according to the invention may be used in creams, gels,
ointments or lotions.

By way of example, a unit administration form of a compound according to

20  the invention in tablet form may comprise the following components:

Compound according to the invention 50.0 mg
Mannitol 223.75 mg
Sodium croscarmellose 6.0 mg
Corn starch 15.0 mg
25 Hydroxypropylmethylcellulose 2.25mg
Magnesium stearate 3.0 mg

There may be particular cases in which higher or lower dosages are
appropriate; such dosages are not outside the scope of the invention. According to
30 the usual practice, the dosage that is appropriate for each patient is determined by
the doctor according to the mode of administration, and the weight and response of

the said patient.
According to another of its aspects, the present invention also relates to a
method for treating and/or preventing the pathologies indicated above, which
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comprises the administration to a patient of an effective dose of a compound
according to the invention, or a pharmaceutically acceptable salt or hydrate or
solvate thereof.
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CLAIMS
1. Compound corresponding to the general formula (1)
0] NH,
R4 _A
A3 N~ O
\ N)|\N/ N
R2”X N | NHR,
R1 R5
(1)
in which:

> A represents CH or C(alkyl);

» Xrepresents CH, C(alkyl) or N;

> Ry, Ry, R; and R4, which may be identical or different, represent,
independently of each other:
¢ a hydrogen atom;
¢ a linear, branched or cyclic alkyl, optionally substituted with one or more of
the following:

o halogen atoms;

o -ORqg;

o -NRgR’.

o -CN;

o -C(O)ORa.

o -C(O)NRgRe:-
o -S(O),Ro.

o -5(0)2NRgR’;
in which Ry, R’e, R1p and p are as defined below
e a group -S(O),R10in which p and R, are as defined below;
e a group -ORy,in which Ryg is as defined below;
¢ a halogen atom;
e a group -N(R1)C(O)Ry2, in which
(i) Ry and Ry, represent, independently of each other, a
hydrogen atom or a linear, branched or cyclic alkyl, optionally
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substituted with one or more substituents chosen from halogen atoms,

groups -ORg and groups -NRgR’s or

(iv)

Rs1 and Ry form, together with the atoms to which they are

attached, a heterocycloalkyl, so as to form a lactam;
¢ a group -N(Ri4)-CH2-C(O)NR;5Rg, in which Ry4 and Ry5 form, together with
the atoms to which they are attached, a heterocycloalkyl, so as to form a

piperazinone and in which Rgis as defined below;

e a group —C(O)NR;¢R;7 with Ry and Ry; form, together with the nitrogen

atom to which they are attached, a heterocycloalkyl,

e a group -T-U, in which:

= T represents:

(@]

(@]

O

O

(@]

a single bond,

a linear or branched alkylene group;

a group -C(0)-,

a group -S(O),- in which p is as defined below, or
a group -O-(CHy),- in which n is as defined below,
with U

representing a heterocycle comprising one or more

heteroatoms chosen from N, O and S(O)p, in which p is as defined

below, the said heterocycle being saturated, unsaturated or aromatic,

optionally mono- or di- or polysubstituted with one, two or several

substituents chosen from:

% groups -OR7, in which R-is as defined below,

% halogen atoms,

s groups -C(O)R; in which Ry is as defined below,

% linear, branched or cyclic alkyls, optionally substituted
with one or more substituents chosen from halogen atoms,
groups -ORy,, groups -NRgR’g and the group -CN, in which
Ry, R’s and Ry are as defined below; and

< saturated, unsaturated or aromatic heterocycles,
optionally substituted with one or more substituents
chosen from halogen atoms, groups -ORg, groups -NRgR’g
and groups alkyl, the said alkyl groups being optionally
substituted with one or more halogen atoms; or

= T represents:

CORRECTED SHEET (RULE 91) ISA/EP



0 The compounds according to the invention underwent pharmacological trials 5to
determine their inhibitory effect on CaMKIl, on the 6 isoform. The tests consisted in measuring the in
vitro activity of the compounds of the invention on CaMKI16. The compounds according to the
invention were tested in vitro for their capacity to inhibit the kinase function of
calcium/calmodulin-gap@oderogesoein 10 kinase 11 deltigd CaMKI16). CaPEtiFRan 1rosaoaitular
serine/threonine kinase. It has an enzymatic domain that is capable of using ATP to autophosphorylate.
Its kinase function allows it to use ATP to Iphosph rylate its substrates on the serines and/or threonines.
Several enzymatic and cellular tests’ar8 %948 1§ &aiuate the activity of the products with respect to the
kinase function of CaMKI16. 15The kinasogptivitPf;@aMKII6 is evaluated by means of a radioactive test
on the recombinant CaMKII6 enzyme. Bhgoapraontof@dsidiyidsd?;incorporated into the specific substrate
Autocamtide-2 during its phospho%lagorrga br)ésC%Ii\/lKll6 iso mes rﬁdinTpvﬁJ%fT\‘%t of hE,products is
guantified by the concentration o¥vpro uct that inhibics The tota activity of CaMKIl6 by 56% (ﬁ)% inhibitory
concentration =1C50). For the dERREMB#HBY: & the 1IC50 values, the product is diluted in 100% of DMSO
to obtain a 10 mM stock solutionT Téeesenentration range tested during the 5 radioactive test ranges
from 3 to 10 000 nM with a final congerg?rgggir@(@%tg,st of 1% DMSO. This concentration range may, for
the most powerful compounds, be extended to 0.1 nM, On the day of the operation, 5 pl of the
compounds are deposited in each well 3PRYS Wl pIEANY imes the concentration of that to be tested.
Each concentration is tested in dujpli¢hterogsehtingangeoprateRTlirewiigabvés 86 defimedlse(0ws eictivity) and
positive controlg) (100% activity) teegiadnl of 10% DMSO solution. A reaction premix containing the 1X
kinase buffer and an ATPMgC12 miétugqiiségrre r%en%hEa(ta?kmle%ar}gousoly, a mixture containing the
substrate Autocamtide-2 (100 pM) with calmodufin and ca cYum, nd the solution of enzyme CaMKII6, is
added to the premix. 45 pL of this mixt#&'are ihrifetiatedlyepssited per 15 well. The final concentrations
in the 50 pL final volume are as foltovis:repregzotingl 2Xgroud7-NR.6% GaMKitb (Raviinogen sefeaence
PV3373), 10 pM of ATP (1 pCi p@éfYMSH)méQQ; pM of Autocamtide-2, 8 pg/mL of calmodulin, 15 mM
MgC12, 400 pM.CaCl2, 10 mM -ql cerophosphate, and 1% of DMSO. Two negative controls are
propared on edch plate? s PSP HNRA M AR AFE ANHTECTES CaB el B b B B e 5
Autocamtide-2; these tadelementithateerdpiacedbanshthehtbeat treplate $stthialadncubaiteatedr avo hours at

37C with gentle shakingrohfigi¢@redionyisesiaRAdIDY @sdine L Aitloperovelbref Insi? Qdasehdios:. The 50 pL
of each well are transferred onta a Whatman P81 filter, After rinsing twice with. H3PO4 (150 pl/well per
f h well fceld na h{]eﬁ_lé%]lkf' fter rinsi na’ﬁ: ' ( cp/ Il

0 )

wash), followed by two Hhses %tﬁr%??’p A éogb%%sf s%'irr]ﬂiﬁgﬂ ard 588%‘ Ub%dr‘(/\'\'/te I°%he amount 250f

phosphorylated substrdf®i® §ebstieRnisy thesais 69 IRlRestiAtamsioareRMteP R0 aHedihiitory activity
toward CaMKIM)is giveiNByRhéncaticie Ry;ekio arid & j ahalitsibiifédddioe activity of CaMKI16. The IC50

values are generally behyesp %Qt&%?él‘&'&'e@ﬁéf@%d'ﬂiﬁh%%@rﬁﬁ%g?he IC50 values measured for

several compounds (I) of the invention are presented as examples.

> Rsrepresents:
e a linear or branched alkyl, optionally substituted with one or more
25 substituents chosen from halogen atoms, groups -ORy, groups -NRgR’y the
group -CN, groups —C(O)NRgRg, groups -S(O),R1, and cycloalkyl groups
optionally substituted with a group -NRgR’g, in which Rg, R’g, Rig and p are
as defined below,
¢ a cycloalkyl group, optionally substituted with a group -NRgR’y, in which Rg
30 and R’g are as defined below,
¢ an alkoxy group —ORg, in which Rg is as defined below,
e an aryl optionally substituted with one or more substituents chosen from
groups (C1-C3)alkyl, halogen atoms and groups —O-(C1-C3)alkyl, or
¢ a group —(CHy)-Ry3, in which Ry3and t are as defined below,
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> Re represents a hydrogen atom or a linear, branched or cyclic alkyl,
and in which:
» Ry represents a hydrogen atom or a linear, branched or cyclic alkyl, optionally
5  substituted with one or more of the following substituents chosen from halogen

atoms, groups -ORg and groups -NRgR’g with Rg and R’y as defined above;

» Rg represents a heteroaryl group;

» Ry and R’y represent, independently of each other, a hydrogen atom or a linear,

branched or cyclic alkyl;
10 > Ry represents a hydrogen atom or a linear, branched or cyclic alkyl optionally

substituted with one or more halogen atoms,

> Ry3 represents a heteroaryl or a heterocycloalkyl optionally substituted with one

or more substituents chosen from linear, branched or cyclic alkyls, it being

understood that when the said heterocycloalkyl comprises at least one nitrogen
15 atom, this atom may optionally bear the said substituent,

» trepresents 1 or 2,

» nrepresents 0, 1, 2 or 3, and

» prepresents 0, 1 or 2,

in the form of acid, base or addition salt with an acid or a base, and also in the form
20  of hydrate or solvate.

2. Compound according to Claim 1, characterized in that:
A represents CH or C(CHa);
and/or
25 X represents CH or N.

3. Compound according to Claim 1 or 2, characterized in that:
> Arepresents CH,
» X represents CH, C(alkyl) or N,
30 > Ry, Ry, Rz and R4, which may be identical or different, represent,
independently of each other:
o a hydrogen atom,
o a linear, branched or cyclic alkyl, optionally substituted with one or
more of the following halogen atoms, a group -ORg or -NRgR’, in
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It is thus seen that the compounds according to the invention have inhibitory activity on CaMKI16.

The compounds according to the invention may thus be used for the 5 preparation of medicaments that
inhibit CaMKII and in particular medicaments that inhibit CaMKI16. Thus, according to another of its
aspects, a subject of the invention is medicaments that comprise a compound of formula (1), or an
addition salt thereofyyghpe phegesasutically acceptablg ggid, or alternativeTaRrR2bai20800 130Ivate of the
10compound of formula (1). These medicaments find their use in therapy, especially in the treatment
and/or prevention of pathologies in which CaMKIl is involved, and in particular in which CaMKII6 is
involved. According to another of A SHeRME R FrEEaM: IRCRRRNSIT LIS S BRI aRE R Y8 B of a
compound of formula (1) for the preopacatdnesi oraeciedvretyciorfisdventing and/or treating cardiovascular
pathologies including myocardialangesgHors@gimricutan hyeeptraphy, nyagadrlia fibigsiscatydiac
insufficiency, cardiac arrhythmia ﬁar{l? r%steq%%s,ogng ﬁxllnsé)alpagholo%%s gssoc(::\acte(j:rvgllth tpe %ﬁvelopment of

X .. . . ogen ranc r C d OpLIQ, .
fibrosis, including hepatic, pancre c,grenaﬂ, pulmonary, cutaneous, intestinal and bedfar20 fibrosis. A

compound of formula (1) may als8“Belitided WikiRereafiREhb2lPerB B eAtOR tIRGtRRIPhdl Pathologies,
such as acute renal insufficiency2and also in the treatment of atherosclerosis, rheumatoid arthritis,
Parkinson's disease and strolgesa@g%rgj%m’ another of its aspects, the present invention relates to 25
pharmaceutical compositions comprising, as active principle, a compaund according to the invention.
These pharmaceutical compo2itiBnLERain an BfEdRe ddbe BPSE IeRet oA cofipolii%EERbrding to the
invention, or a pharmaceutically &#iceepeablilysdleaahtgitieate bydiogelvatenodthadinzat b@nmpeded, and also at
least one pharmgaceutically accepialtea®ycipigitand R, F6ehSRIGLEHG RIBNBAR GBS AMickCERIding to the
pharmaceutical form and the desé?g% t{gage% og ﬁ‘gg}g&i% c?atliler" froans1 ttoh% rlrlnsgzrlgcggr%ipients known to those
skilled 5in the art. In the pharmaceutical compos¥tlons brthe present invention for oral, sublingual,
subcutaneous, intramuscular AntPeffeHBus; Yopiddlcbcal, intratracheal, intranasal, transdermal or rectal
administration, the active principle of fofmagee¢bnaove, or the possible salt, solvate or hydrate thereof,
may be administered in unit 10administ{adti§ﬁmg|‘8rtggn&s a mixture with standard pharmaceutical excipients,
to man and animals for the prophylaxis or treatment of the above disorders or diseases. The
appropriate unf®administration forms intRItREBYAS REAM e BKALEBIRYS; soft or hard gel capsules,
powders, granules and oral solutions os sLgpepstins,, sublingual, buccal, intratracheal, intraocular,

intranasal or inhalation administration 15 godlrgg.p gggﬁalintmagsrmbs%gc&t@%?gys, intramuscular or
atio

intravenous administration forms, rectal administr forms and implants. For topical application, the
compounds according to the invention MAPIERIEEEHbrdRHRICH 81 EeRsFsEAE s ToF 1BtidNS. By way
of example, a unit administration forrmdf & coepEsand agcordengryol@ Othen pnig@wgtiamen tablebferm may
comprise the fgfjowing components,GRGHRERGSH A (0 s LEBiPAShRHRGMRRBHRIZ23.75 mg

Sodium croscarmellose6.0 mg Corn starch15.0. mg 25H cl%raox /propylmethylcellulose2.25 mg Magnesium
stearate3.0 mg There may be pérﬁ[:ﬁﬁ ec%%fglg?ﬁe{ﬁﬁ?g ﬁ%ﬁ%ﬁgpfo&/g%sages are appropriate; such

dosages are not outside the scope of the inventiona@::/ﬂdgdf:n%ito 30 the usual practice, the dosage that is
appropriate for each patient is determined by the ddétQr actording to the mode of administration, and the
weight and response of the said patient. According M{M\other of its aspects, the present invention
also relates to a method for treating and/or preventing the pathologies indicated above, which comprises
the administration to a pat|@|"?{hdﬂhan effective dose of a compound according to the invention, or a
pharmaceutically acceptable galitegetydhiateositisobfateatmereatiof U to T;

25 e M1 represents a C or N atom;
e M2 and M3, which may be identical or different, represent a C, N or O atom
or S(O)p in whichp =0, 1 or 2;
® M4 represents a C, C(=0), N, O or S(O)p atom in whichp =0, 1 or 2;
each of the Mi, which may be identical or different, represent a C, C(=0), N,
30 O or S(O)p atom in whichp =0, 1 or 2;
¢ i=0,1,20r3;
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5(1) in which: A represents CH or C(alkyl); X represents CH, C(alkyl) or N 10). R1, R2, R3 and 134,
which may be identical or different, represent, independently of each other: a hydrogen atom; a linear,
branched or cyclic alkyl, optionally substituted with one or more of the following: 15a halogen atoms;

-0R9; -NR9R'9, -Ch0-2d9106863060 -C(0)NRIOR9,, -§@EpRIO0, -S(0)2NRERFHR0YNIOBIAEY RO, R10
and p are as defined below a group -S(0)R10 in which p and R10 are as defined below; 25 a group -Oft
in which R10 is as defined below; a halogen atom: a group -N(Ril)C(0)R12, in which R11 and R12
represent, independently Sl REAg WRE! ﬂ)}?ﬁo%aéilf al (%lﬁ 1 'Yfﬁ [}%p ﬁr%%d%y et éfk%“y optionally
CORRECTED SHEET (RulgstalpeSimRenglydtiavdMgthndras Hjera@ae%mbtmw@nt\é%h’iﬂs@ﬂ\drom halogen

atoms, groups -OR9 and greuyase-MBARPviara do(im)el%moamaelgﬁgewg@gether with the atoms to which

they are attached, a hegerocycloal as to.form a lacta -N(R14)-CH2-C(0)NR15R9, in
which R14 and 515 forh to%ét% %<e¥ 8e qJQoelng sa uratt H1 unsa %’d aro (Ec opt{m)lmlR

mono- or di- or ponsubstltuted with one, two or several substituents chosen from:
o groups -ORy, in which R; represents a hydrogen atom or a linear,
branched or cyclic alkyl,
o halogen atoms,
o groups -COR; in which R; represents a hydrogen atom or a linear,
10 branched or cyclic alkyl,
o linear, branched or cyclic alkyls, optionally substituted with one or
more halogen atoms,
o saturated, unsaturated or aromatic heterocycles, especially a
heterocycle comprising an N, optionally substituted with one or more
15 groups chosen from halogen atoms and groups alkyl optionally
substituted with one or more halogen atoms;
or alternatively two adjacent groups from among Ry, Rs, R; and R, are linked and
form, with the two carbons that bear them, a saturated, unsaturated or aromatic
heterocycle, optionally substituted with one or more linear, branched or cyclic
20 alkyl groups, the said alkyl groups being optionally substituted with at least one
group chosen from groups -NRgR’q, in which Rg and R’y represent, independently
of each other, a hydrogen atom or an alkyl group,
the said heterocycle being fused with the aromatic ring.

25 4. Compound according to any one of Claims 1 to 3, characterized in that it

corresponds to formula (I') below:

R2 O  NH,
R1 R3
NT | o)
/“\ Z
N N N NH
Re H I 2
R5

30  inwhich:
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the atoms to which they are attached, a heterocycloalkyl, so as to form a piperazinone and in which R9 is
as defined below; a group -C(0)NR16R17 with R16 and R17 form, together with the nitrogen atom to
which they are attached, a heterocycloalkyl, 10 a group -T-U, in which: T represents: a single bond, a
linear or branched alkylene group; a group -C(0)-, 150 a group -S(0)p- in which p is as defined below, or

a group -0-(CH2),- izve@h2o 17086806efined below, with {) gepresenting a RGTFR208 £O%UIING one or
more heteroatoms chosen from N, 0 and S(0)p, in which p is as defined below, the said heterocycle being
saturated, unsaturated or aromatic, 20optionally mono- or di- or polysubstituted with one, two or several
substituents chosen frof: YPERIEBIR7, in which R7 is as defined below, halogen atoms, groups
-C(0)R7 in which R7 is as defmed halmge2Btaniinear, branched or cyclic alkyls, optionally substituted with

one or more substituents Chosenafﬁ%hhaé%ﬁﬂe%tqméy&@%@l g&ma%;%tﬂtgdawfﬁngn@%rgmur) -CN,
in which R'9 and R10 areas defined be ow; saturated, unsaturat omatic heter%%cles 30

optionally substituted with one oMGr8 §ﬁ%&apﬁréﬁ%38ﬁ8§8%” oﬁg\loboé?l %%89%1 ﬂ?&ﬂ?pg d groups
-NR9R'9 and grdups alkyl, the sal¥FafKyl igrsbipk Beang Bptféwm@ubéﬁmwwnw%ﬁ@fbpmr@ halogen

atoms; or T represents: CORRE&ydikob:&btbh br(&H A YIUSA/EP a group C(O) ; agroup -S(0)2-; or a
group -0-(C2-C3)alkylene-; wit presentin a NR9R 9|n ch Rg and g are as
5defined below; or T represents: aaréwh@?cﬁ °0F " group %y?uﬁ% °ﬂl Cira £ SARIES with U
representing a group -0R9, in wHERYR§ @@EQH’@HF\@U E}é?éwﬁéid MhTOF@ﬁ?bg@mé‘aloge” atoms,

e a halogen atom,
10 e agroup —T-U, in which
T represents:
oa single bond,
oan alkylene group,
oa group -C(O)-,
15 o a group -O-(CHy), in which n represents 0, 1, 2 or 3,
o and U represents a saturated, unsaturated or aromatic
heterocycle, optionally mono- or disubstituted with a
substituent,
>R, R; and R4, which may be identical or different, independently represent:
20

@)

a hydrogen atom,

a linear, branched or cyclic alkyl, optionally substituted with one or

o

more of the following substituents chosen from halogen atoms and
groups -NRgR’g, in which Ry and R’y represent, independently of
each other, a hydrogen atom or an alkyl,
25 o a group -ORyy, in which Ry, represents a hydrogen atom or an alkyl
optionally substituted with one or more halogen atoms,
o a halogen,
o agroup —T-U with T representing a bond and U a morpholinyl, or
>R, and R; are linked and form, with the two carbon atoms that bear them, a
30 heterocycle chosen from a piperidine, a thiazole, a tetrahydrofuran and a
dioxane, the said heterocycle being optionally substituted with a linear, branched
or cyclic alkyl optionally substituted with -NRgR’y, in which Ry and R’y represent,
independently of each other, a hydrogen atom or a methyl,
the said heterocycle being fused with the aromatic ring,
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a linear or branched alkylene group; or a group -0-(C2-C3)alkylene-; with U representing a group
-NR8R9 in which Rg and Rg are as defined below; 15o0r alternatively two adjacent groups chosen from
R1, R2, R3 and 134 are linked and form, with the two carbons that bear them, a saturated, unsaturated or
aromatic heterocycle, optionally substituted with one or more linear, branched or cyclic alkyl groups, the

said alkyl groups beywg @ptaregseabstituted with one qn more substituenEOIPR20 050G Qgen atoms,
groups -0OR10, and groups 20-NR9R'9, in which Rg, R'g and R10 are as defined below, the said

heterocycle being fused with the aromatic r_in%,ﬁRS reﬁresents: a linear or branched alk)I/I, optionally

substituted with one of nitrdePEeEENE L Ento o QL RaIBELR AtoMEogPaEHY 6789, '9/8ups -NRIR'9,
the group -CN, groups -CObNRSROS, gptionaly SIORIREQ atitl oyewaly/egtdsts eptchasigndudmstituted with

a group -NRIR'9, in whittBgsrRafon16 angtuprecrs dgfiiedrpadpusnally substiuclaakongeup,
optionally substituted with a %rg&ps t-i{\lR?R'gh in whg'ch Rr? 30angcﬁ'C 289 q]effned below

a
. mor ue, e rom_groups - ogen —atoms and
alkoxy group -OR9, in which glisasde medp%eqow, a aryl optiona ?y Slibstituted with oné or more

substituents chdsen fron?GHRFILE-E3)aA, halogen atoms and groups -0-(C1-C3)alkyl, or a group
-(CH2)t-R13, in whichtRd ®amndftaale bssdedineditecal GDRREET &2 it EhdRIdb i 919 ISA/EP R6
represents a hydrog(grp])gg% gr &lagar, branched or cyclic alkyl, and in which:  F17 represents a
hydrogen atom or a linear, branched or cyclic alkyl, optionally 5substituted with one or more of the
following substituents chosen from halogen atoms, groups -OR9 and groups -NR9R'9with R9 and R'9 as
defined above; 138 represmnesizdiastording/iqmroypneRd GlathR Dtech dheerttisiintdie titiéntly of each other,
a hydrogen atgm or a lipeg( r&srRehacosr: ayelis alkyl; 10> R10 represents a hydrogen atom or a linear,
branched or cyclic alkygoggonaggesnl#sloaljruég (\)/\r/ith one or more halogen atoms, R-13 represents a
heteroaryl or a heterocycloa[ﬁg[ optionally substituted with one or more substituents chosen from linear,
branched or cyclic alkys, iBbisiRleribarstouer 98k #i98h &/ Yaid heterocycloalkyl comprises at least one
nitrogen 15atom, this atonRgnayregpiianallydzevrtnersai drstybitituigmtartdrepresents 1 or 2, n represents 0,
1,20r3,and prepresentyQel chis o Biihgdarbarifede R M BibASH) Of a base,

and also in thelform 200f hﬁdrate ordsolgla_te. %I.Com ound aci:ordin% to Claim 1i chara&terized in that; A
represents CH gl’ C(CH3); WOIQr Isubstituted, com rsing at least one nltrogen atom ana/or one

oxygen atom, and/or
> U represents a saturated heterocycle comprising at least one nitrogen atom;
and/or
> U represents a heterocycle chosen from:
20 o an azetidinyl;
o a pyrrolidinyl;
o an oxopyrrolidinyl;
o a piperidyl;
o a1,2,3,6-tetrahydropyridyl;
25 o apyridyl;
o apiperazinyl;
o adiazepanyl,
o a morpholinyl;
o a1,1-dioxo-1lambda6-thiomorpholin-4-yl.
30
6. Compound according to any one of the preceding claims, characterized in
that Ry is chosen from:
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25X represents CH or N. 3 Compound according to Claim 1 or 2, characterized in that: A represents CH,
X represents CH, C(alkyl) or N, 30> R1, R2, R3 and 134, which may be identical or different, represent,
independently of each other: a hydrogen atom, a linear, branched or cyclic alkyl, optionally substituted
with one or more of the following halogen atoms, a group -OR9 or -NR9R'9, in CORRECTED SHEET
(RULE 91) ISA/EP wygl2dig /088386 represent, indepengently of each otp@T#R201ag8s004@™M Or a linear,
branched or cyclic alkyl, a group -S(0)R10 or a group -Oft, in which R10 represents a hydrogen atom or a
linear, branched or cyclic alkyl optionally 5substituted with one or more halogen atoms, and p represents
0,1 or 2, ahalogen , R-Group -N(R11)C(0)R12, in which R11 and R12 esen ~independently of
each other, a hydrogen atgm or @ear branched or 10cyclic alkyl or ft1 and R1 ogether with the
atoms to which they are attached, a heterocycloalkyl so as to form a lactam; a group -T-U, inwhich T
represents: a single bond 15 a lifrear or brancped alkylene group, a group -C(0)-, a group -S(0)p, in
which p represents 0, 1 m/p:i&ﬁp -0- - in_whith i repre ;1,2 o0r3, and U
represents a heterocycle co ing one ore 20he oms en from N, 0 and S(0)p in which p
represents 0, 1 or 2, the said heterocycle being of the formula: M2' *¢1v101 1 \A Mcm4 in which "

represents the position ¢f at W%to I:] 4<:/\Nj _N: )
F
(O O
CF O—
s O
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25 M1 represents a C or N atom; M2 and M3, which may be identical or different, representa C, N or O
atom or S(0)p in which p =0, 1 or 2; M4 represents a C, C(=0), N, 0 or S(0)p atom in whichp =0, 1
or 2; each of the Mi, which may be identical or different, represent a C, C(=0), N, 300 or S(0)p atom in
whichp=0, 1 or 2; 1=0, 1, 2 or 3; CORRECTED SHEET (RULE 91) ISA/EP it being understood that
each of the M1, M2 \{$ 2b @sBBeBay be optionally supggituted if a valenpg SER20%lgsp0d®r the
adjacent M1, M2, M3, M4 or Mi may be attached via a double bond, where appropriate; the said
heterocycle U being saturated, unsaturated or aromatic, optionally 5mono- or di- or_plysubstituted with
one, two or several substituents chosen from: groﬁ?;_olig, in which R, represents a hydrogen atom or a

linear, branched or cycli¢ alkyl, halogen atpms, groups -COR, in which R, represents a
hydrogen atom or a linear, 1Pbranched or cyclic alkyh lingar, brancked or cyglic alkylsy optionally
substituted with one or more\halogen atoms, saturate ,Hnsaturated or aromatic heterocycles, especially
a heterocycle comprising an N; optionally substituted with ohe or more 15groups ¢hosen from halogen
atoms and groups alkyMoptionally substituted with one or more halogen atoms; or alternatively two
adjacent groups from among\R1,/R2,\R3 and R4 are linked and form, with the two carbons that bear
them, a saturated, unsaturated ok arofhatic heterocycle, optionally substituted with one or more linear,
branched or cyclic 20 alkyl groups, the 'said alkyl groups being optionally substituted with at least one
group chosen from groups -NR9R'9, in which Rg and R'g represent, independently of each other, a
hydrogen atom or an alkyh group, the said heterocycle being fused with the aromatic ring. 254.Compound
according to any oned@aims 1 to 3, characterized in that it corresponds to formula (I') below: 30in
which: CORRECTED SH&ET (RULE 91) ISA/EP ). 1:11 represents: a hydrogen atom, a linear,
branched or cyclic alkyl,ggsii; ally substituted with or magre of threfollowing substituents chosen from
halogen atoms, gro 9R'9, i whi R'gr ent; kde ntly of each other, a

ogen atoms, groups 9, \_/nh—lig and\]\_g/ﬁpﬁ{s I»Q_p}b'nde\_)élzos other,

hydrogen atom or an alkyl gr}su’p,

——(::>—<j _ﬁ\—ﬂrﬁﬁo

2

5 ~
(0 A P (O(OX
O Do A
O D

| R
—cH N o \_\<\L_> _? AH)
- withp =0, 1,2 0or 3, o o—

-

o A
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-Oft, in which R10 represents a hydrogen atom or a linear, branched or cyclic alkyl optionally substituted
with one or more halogen atoms, a halogen atom, 10 a group -T-U, in which T represents: !Da single
bond, can alkylene group, !'Da group -C(0)-, 150 a group -0-(CH2), in which n represents 0, 1, 2 or 3, 0
and U represents a saturated, unsaturated or aromatic heterocycle, optionally mono- or disubstituted with

a substituent, 132, R®appi Rggedoeh may be identical pradifferent, indepeoiEFiR203A7056019200 a
hydrogen atom, a linear, branched or cyclic alkyl, optionally substituted with one or more of the following

substituents chosen_from hal%(gﬁn atoms and groups -NRSf)R'Q, in which R% and R%g represent,
independently of ealh oth&P WPRYBTRERAISHDARN YRy P! 280 RIEIR-OR MR ARACKTE eresents a
hydrogen atom or athalléybop¥oratsenidstituted with one or more halogen atoms, a halogen, a group

-T-U with T representing a bond and U a morpholinyl, or R, and Rg are linked and form, with the two
carbon atoms that bgar thgfrg a 30 heter(af:ryc&% chosen frrprtrplea 89:;43%%!9'”%@? rﬁ[QlaC%%Irebtae te&am/drofuran

) .. h d ! . iZ .
and a dioxane, the said he ero%(glucrfe gg?r?{; ogtlon%TK/ Subsitute gqlnear, branched of cyclic alkyl

[
optionally substitutet&tith e RIREARIS aiRaiAAEPH REIRBYRE LRSI BB ALilSBIRIFIRNISLEEAR other, a
hydrogen atom or a methyl, the said heterocycle being fused with the aromatic ring, CORRECTED

SHEET (RULE 91) SA/ER; B SGRIESLIIGIAN Bo/I9GA6HRBNANECRBE& Y Galind, COmpERingigm 1 to 5

carbon atoms, optionally substituted with one or more substituents chosen from halogen atoms or a group
-OH, (H) an aryl optiBANF SOBEMRY with one or more substituents chosen from groups (C1-C3)alkyl,
halogen atoms and Bdyoines3-6t{-2-G3)edkgtyihehd dmine lof-axed? Bakieydioaritai@Bsalt with an acid or a
base, and alsoji thgjfgrmighbydtaisorasRivate. 5.Compound according to any one of Claims 1 to 4,
characterized in that, 10> A_@g}resems CH;.andiar )= rese [ﬂ_is other than a

-(benzothiaz H3 amjnoy-8- )t%rEQ-oxo- § |_I.r%ndr/i cr>
hydrogen atom; and/or RS fepresents a Ilngar, brdnched or cycﬁ’c gclwfj andfor—°u represents a
saturated, unsaturafdavemnitiomateRex8rdegcle, optionally 15mono- or disubstituted, comprising at least
one nitrogen atom andfoinore Oxygepatenmsrtth oy Médtrgtare seiibengatunaleddigtiel acpeticBeomprising at
least one nitrogen atgm;3pHAS2,3-dJpyrimidine-6-carboxamide;

15  7-Amino-8-ethyl-2-[4-(4-methylpiperazine-1-carbonyl)phenylamino]-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(4-cyclopentyloxyphenylamino)-8-ethyl-5-0x0-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)phenylamino]-5-oxo-5,8-

20  dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

25  7-Amino-8-ethyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-cyclopentyl-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(piperidine-1-sulfonyl)phenylamino]-5,8-

30 dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
2-[4-(4-Acetylpiperazin-1-yl)phenylamino]-7-amino-8-ethyl-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylbenzylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
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U represents a heterocycle chosen from: 20a an azetidinyl; a pyrrolidinyl; an oxopyrrolidinyl; a piperidyl,
a 1,2,3,6-tetrahydropyridyl; 250 a pyridyl; a piperazinyl; a diazepanyl; a morpholinyl; a
1,1-dioxo-1lambda6-thiomorpholin-4-yl. 30 6.Compound according to any one of the preceding claims,
characterized in that R1 is chosen from: CORRECTED SHEET (RULE 91) ISA/EP (\N -CCF, -\N CF,i\

-S02 cCF, / N-f(Nip {iMp2011/086306RRECTED SHEET{RJJLE 91) ISA/ERPCT/FR2011/050019

7-Amino-8-ethyl-5-0x0-2-(quinolin-3-ylamino)-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxylamide;
7-Amino-8-ethyl-5-ox0-2-[4-(3-piperid-1-ylpropoxy)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

5  7-Amino-8-ethyl-5-0x0-2-(3,4,5,6-tetrahydro-2H-[1,2'|bipyridyl-5’-ylamino)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-[4-(2-oxopyrrolidin-1-yl)phenylamino]-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(quinolin-6-ylamino)-5,8-dihydropyrido[2,3-d]pyrimidine-6-

10  carboxamide;
7-Amino-8-ethyl-2-(3-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-2-(2,3-dihydrobenzo[1,4]dioxin-6-ylamino)-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

15  7-Amino-8-ethyl-2-(3-fluoro-4-hydroxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(3-methylsulfanylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-

20  d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide;

25  7-Amino-8-ethyl-2-(2-fluorophenylamino)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide;
7-Amino-2-[4-(4,4-difluoro[1,4’]bipiperidyl-1’-yl)-2-methoxyphenylamino]-8-ethyl-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-[2-methoxy-4-(4-trifluoromethyl[ 1,4’ |bipiperidyl-1’-yl)phenylamino]-

30  5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-{4-[4-(3,3-difluoropyrrolidin-1-yl)piperid-1-yl]-2-methoxyphenylamino}-8-
ethyl-5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-fluoro-6-methoxyphenylamino]-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
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Th-N /CF, S Nr-\N<-\-NC\SO -j2 Nn-N NO\Wi N\- CFN (P/N 4CH-NOP Withp=0,1,20r3, 10
_Nn CORRECTED SHEET (RULE 91) ISA/EP

WO 2011/086306 116 PCT/FR2011/050019

7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(2-dimethylaminomethylchroman-6-ylamino)-8-ethyl-5-ox0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

5  7-Amino-2-[5-chloro-4-(4-cyclopropylpiperazin-1-yl)-2-methoxyphenylamino]-8-ethyl-
5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[2-methoxy-4-(4-morpholin-4-ylpiperid-1-yl)phenylamino]-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxyamide;
7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-difluoromethoxyphenylamino]-8-ethyl-5-

10  oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-2-methoxyphenylamino]-8-ethyl-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl) piperid-4-ylJphenylamino}-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

15  7-Amino-2-[2-chloro-4-(4-ethylpiperazin-1-yl)phenylamino]-8-ethyl-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-3-trifluoromethylphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylmethylphenylamino)-5-oxo0-5,8-

20  dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-ox0-2-{4-[4-(3,3,3-trifluoropropyl)piperazin-1-yljphenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-3-fluorophenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

25  6-(4-Morpholin-4-ylphenylamino)-9-oxo-1,3,4,9-tetrahydro-2H-1,4a,5,7-tetraaza-
phenanthrene-10-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(1-methylpiperid-4-ylmethoxy)phenylamino]-5-oxo-5,8-

30 dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)phenylamino]-8-ethyl-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-methylphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

CORRECTED SHEET (RULE 91) ISA/EP



7. Compound according to any one of the preceding claims, characterized in that A and X represent CH.
8. Compound according to any one of the preceding claims, characterized in 5that U represents a
saturated heterocycle comprising at least one nitrogen atom. 9. Compound according to any one of the
preceding claims, characterized in that it is chosen from:
7-Amino-8-ethy1-2-idrb\adrexgiesoglamino)-5-oxo-5,8-gitpydropyrido[2,3- ROt pR20M d0sdd-parboxamide;
7-Amino-2-(benzothiazol-6-ylamino)-8-ethy1-5-0x0-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide;
7-Amino-2-[4-(cyclopro anecarbon Imethylamino hen Iamlno -8- eth 1-5-0x0-5,8-

dihydropyrido[2,3- d]%’“I%III?fﬂ& BYE Iédf%a%d@ Aidtbzepan-1-ylpheny aminol-5-0x0-5 8-

157-Amino-8-ethyl- 2ipyqupytbigSidmairingine-6 dsbexdypbenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pysimisigi- ﬁ%‘l@ﬁ%@ﬁﬁiﬁﬂo -5-0x0-1,2,3,5-tetrahydro-3,7,9,9b-tetraaza-

7-Amino-2-(4- cyclopen tylox mino 1 5-Qx0-5,8- dlhydropyrldo[Z 3-

d]pyrimidine-6- carbo%aﬁyﬁ)eeya??q rﬁﬂ?&%e‘%f? ?T gﬁﬁ I iperazin-1-yOphenylamino]-5-o0xo-5,8-
20d|hydropyrldo<*[2 3%@}5}’%&%@ @épo%%iﬁlﬂ%trlfluoromet ylplperld 1 yK ethyl]phenylamino}-5,8-
7-Amino-8-ethyl-5-odiayadxpy(dd i, Bodiphyrirhigfie pie caHdbxyeopdee nylamino]-5, 8-

dihydropyrido[2,3- d]PWrIII?IQ'@%tﬁyPQI[Q%EIHHr%onn 4- ylpr%)yl phenylamlno] -5-0x0-5,8-

7-Amino-8-ethyl-5-0x0-244- %4 rroI|d|n g}@%}l perid heny amino]-5,8-
dihydropyrido[2,3- d]‘EIWﬁFﬁBY X 6-carbora
257-Amino-8-ethyl-5- é\mn@z&te@hybwmcaﬂcmw@@&mww@am@nmammdﬂustenylamino}-5,8-
dihydropyrido[zli(ﬁ d]&MV@FﬂQW@o@Z@Wmﬂ&G carboxamide;
7-Amino-8-cyclopenty]-2- 4 olin rep 2,3-
i s R

d]pyrimidine-6- carboxamide mlno -0OX0-2- enylamino]-5,8-
30dihydropyrido[2, 3dﬂ]ﬂfﬂﬁ¥fdﬁ9@ e @amwﬁﬂ&ecarboxam'de

2-[4-(4- Acetylp|perazmrfhn,d)&ﬁmbytalmI[@]Q?nmmmwmbyﬂylﬁow&&ﬂo]—&oxoﬁ,8-

dihydropyrido[2,3- dlIHII e 6-carboxamide;
7-Amino-8- eth moﬂg oI|n 4 I enéjamlno -5-0X0-5,8- dlhédro %_nldo
d]pyrimidine-6- arb &8 Ed% Iﬂdlﬁ@e@m RIEF7Y 0%05,8-

ino-8-ethy1-5-oxo-2digyirasinid®{idraipuirsdiBetibrgdriopanities2, 3-d]pyrimidine-6- carboxylamide;
7-Amino-8-ethyl-5-0xgxRintd- é%miw@&wimpew)nimnm@mﬁapb%a -propyl-5,8-

dihydropyrido[2,3-d]pyrimidin:
57-Amino-8-ethyl- s]gﬁ%d&o%nﬁogzg&iﬁ%mg' lneZEth_rLbS %I r|dy1 -5'-ylamino)-5,8-

dihydropyrido[2,3- d]bm&, @Igybgl{ﬂdg%mg@cyethyl pheny amino]-5-oxo-5,8- dlhydropyrldo[z 3-
7-Amino-8-ethgh5-oxipyZirdif-exapyosaldie:1-yl) phenylamino]-5,8-dihydropyrido[2,3-

d]pyrimidine-6-carbexamides Ly (4-h droeth I henylamino)-5-0xo-5,8-dihydropyrido[2,3-
ino-8-ethy1-5-oxo- 2 |noI|n 6 Iamlno ihydropyrido[2,3-d]pyrimidine-6- 10carboxamide; 7-Am

ino-8-ethy1-2-(3-mof PHYMHS H’?/ figh IFIS) 5-0x0-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide;

7-Amino-2-(2,3-dihydrghieazbpthalididximesbyldndid d)istiettygic B aguindiigs-ylamino)-5-oxo-5,8-

dihydropyrido[2,3-dl@pyiriginadpe cadpsyxaiuiee;s-carboxamide;

157-Amino-8-efly 1-2-43:fluoy 0r 4 MOy QRN AOVIEN E‘I%Io?n8r’é RSB ABNEAL o) 8- ethyl-
5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-{4-[2-(4-methyl-3-oxopiperazin-1-yl)ethyl]phenylamino}-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-ox0-2-{4-[1-(3,3,3-trifluoropropyl) piperid-4-ylJphenylamino}-5,8-

30 dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

7-Amino-8-ethyl-5-ox0-2-{4-[1-(3,3,3-trifluoropropyl) piperid-4-ylJphenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(4-dimethylaminomethylphenylamino)-5-oxo-8-(2,2,2-trifluoroethyl)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

CORRECTED SHEET (RULE 91) ISA/EP



d]pyrimidine-6-carboxamide; 7-Am ino-8-ethy1-2-(3-methylsulf
anylphenylamino)-5-oxo-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide; 7-Am
ino-8-ethy1-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3- 20d]pyrimidine-6-carboxamide;
7-Am ino-8-ethy1-2-(4-morpholin-4-ylphenylamino)-5-o0xo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carbay@n2gie1/685306 118 PCT/FR2011/050019
ino-8-ethy1-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide;
257-Amino-8-ethyl1-2- fluor nylamino)-5-0x0-5,8-dihydr 0[2, 3 d]pyrimidine-6- carboxamide;

- Amino 244 (4.4 cHTSTOR D P HEAR BT At o o 0x0-5 5
0x0-5,8-dihydropyridé[Zd3eijfigelmdiietridineckaaidaamide;

7-Amino-8-ethyl-2-[Z-mathwaysciibisiiiuarepretiai1-Aeirerigypnbnydivhnenylaminebxo-5,8-

305-0x0-5,8-dihydro idine-6- rb xamld
7-Amino-2-{4-[4-(3, ﬁyﬁq%é%’% i}n]i’é{[ﬁ yl%rfeerl - -y - éanﬁethoxyphen lamino}-8-
ethy1-5-ox0-5 85d|h37a$6wwa<?[fﬁ>é§1]>§9r?rﬁf’dn¥édﬁ2 APAR{Y!amino)-5,8-dihydropyrido[2,3-
7-Amino-8-ethy1-2-dpidiaitivippesaxiraiiyd: 2-fluoro-6-methoxyphenylamino]-5-oxo5,8-dihydropyrido[ 2, 3-
d]pyrimidine-6-carbexamjige; Bt opjifodln(R EAQMItmo)-8-ethyl-5-0x0-5,8-
7-Amino-244-(1-cycloprop g;‘(e?nd]3 0-2- n?é ) w??rﬁ%] ? ethr;/?S oeio)-l ?XO
dihydropyrido[2,3- d]ﬂ? é}Pé) ”5'%'88 el
7-Amino-2-(2- d|metﬁ;ﬁ@mm@méﬁyﬂm%%Pﬁ%ﬂhﬂﬂrﬁd&lwy&%%ﬁcﬁﬂleydrOpyfldO[Z,3-
dihydropyrido[33-dlgylimidine-6-sataexande;
MRty A LS e R
5-0X0-5,8-dihydropyri o rmi r
7-Amino-8-ethy1-2- fﬁ%é‘@m@tgﬂbﬁi@fﬁﬁélm 4-ylpiperid-1-yl)phenylamino]-5-ox05,8-dihydropyrido[2,3-d
Jpyrimidine-6-carboxXyamiitkes-ethyl-5-oxo-2-[4-(2-piperid-1-ylethyl)phenylamino]-5,8-dihydropyrido[2,3-
zOAminé) 824Cfi4h(4(fj cyc mg;gsm@gr@%g%;a%}ég d|ftI)uoromethoxyphenyIam|no] -8-ethyl-5-

0XO0- ihy rop rl pyrimidine-6-carboxamid
Amino-244- oy clo TS T2 A N UR B B CI R S SEoB o fopyricorz, -
pyrimidine-6-carboxdifidiepyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-{2- mﬁlﬂmyﬂ{zﬂtﬁ&%autsiﬂy@mwwam;a%drf}wdﬁnmmﬁvm@}x&s,8-

0X0-5,8- dlhydropyrld 2 3- i e-6- c rb
157-Amino-2[2- chloro 4- @to Pﬁ tg%don ”m-' - moo ""r??uﬂ% -8-ethyl-5-0x0-5,8-

dihydropyrido[2,3- d]bm&,%@:[gybgl{f}c& Ipyrrohdm -3-yl)phenylamino]-5-oxo- 5,8-
7-Amino-8-ethgh2-[4ilgdethylioigeradipylinyidide teHtadreaaitylphenylamino]-5-oxo-5,8-

dihydropyrido[2,3-dlpyimigings6-carBymmi perld 1-yl)ethyllphenylamino}-8-ethyl-5-0x0-5,8-
7-Amino-8-ethyl1-2-(4- morg{?olln -4-y Imet&@) enylamino -%-oxo)é

20dihydropyrido[2, 3% ¥ARNIRE:B - LRMIBY i da’arboxamide:
7-Amino-8-ethy1-5-Gxy"IMSHB(B Bhexyifitamdp?dpyBpieraciin-A-yélib erhdaviamaleb Boxo-5,8-
glgydropygndor? 32(3;]&1}9{4 ﬁy’r\i@o@@ﬂ]&%ﬂﬂgiﬂﬁf? carboxam|o||e 5

mino-8-et et p| e uorophenylaming Q
dihydropyrido] %3 d]%)krlmld?gle- -{:%ﬁ‘gl %etfglplperlcpg Pghen Emlmo]o%( oxo§8
256-(4-Morpholin-4-5 AgAIR Gy ioBIding £-oABREHYERs-2H-1,4a,5, 7-tetraaza-
phenanthrene-10-car2oxaoadd@:dimethylaminomethylphenylamino)-8-isopropyl-5-o0xo-5,8-

7-Amino-8-ethyl-2- [%'Q%%BWH% @EIE)ByﬁnYQ I?rer@%gpg&gymlggylammo] -5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-car

7-Amino-8-ethyl-2-[ @i“ﬁﬂ%t%ﬁp%@?fayf%W&ﬁ@ﬁgﬂyﬁﬂﬁm?nﬁsg%%@?m 8
30dihydropyrid#]2, 3ddjyramidtinkz- 8-diarioxginsidecarboxamide;
7-Amin0-2-[4-(4-cycbmml®iﬁﬂyazi6x& Y P ReRYIEE SR yRiRHo P58y dopyrido[2,3-
dihydropyrido[2,3- d rlrrlnl ne- gcca%%()?xaméde
7-Amino-8-ethyl-2- [ yIplpera2| hels y% 2-methylphenylamino]-5-o0xo-5,8-
dihydropyrido[2,3-d]py¥iiigitelBrtamexatlide. £© E’@I@W@N‘EEW'ME@BL) ISA/EP
7-Amino-8-ethyl-2-[4igeethytidop] diaxsparidihy/bplaesodanideg]-5-0xo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
8-(4-Morpholin-4-ylphenylamino)-5-o%8 BB E05 k¥ &hifelrd- 1B B ety clopenta[ajnaphthalene-4-c
arboxamide; 57-Amino-8-ethyl-5-oxo0-2-{4-[2-(3-trifluoromethylpiperid-1-ypethyl]phenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl1-2-[4-(3-morpholin-4-ylpropyl)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide; 7-Amino-8-ethyl-5-oxo0-2-{4-0



10dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-(4-(S)-1-morpholin-3-ylmethylphenylamino)-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-isobutyl1-2-[4-(2-morpholin-4-ylethyl)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-dwairzedifvegssesooxamide; 119 PCT/FR2011/050019
157-Amino-8-ethyl-2-{442-(3-fluoroazetidin-1-ypethyl]phenylamino}-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide; 7-Am , o _
ino-2-[4-(2-morpholifi 23RS IIBHERY 8rinof 85 & & panglin-7-ylamino)-5,8-
dihydropyrido[2,3-djgividradimid ot chdiryxiarivide:6-carboxamide;
;gc\ﬁnin9-Saethyé-Z-Mﬁ%iha%r@mwﬁ]wa@qu,@mir@aaﬁy@méqah%my@rqawm[B,,éi-
pyrimidine-6-carhoxamide; - .
7-amino-8-ethy1—2-gftm;é/.rcﬂ%yé@glzﬁﬁgrwgmFﬁ%‘i'-%'?&%%?gygﬁ‘iydropyri_doF,3- d]pyrimidine-6-carboxamide;
7-Amino-8-ethy P 2-(Z- By R LY Attt AGIRRSH AR B RNamiRE 18] 55% % BS-
dihydropyrido[2,3-dkigyirodimneef2cadinxariiide;6-carboxamide;

257-Amino-2-{4-[2-(3.A-dioxe-1lambdab-thi oholin:-4. _  mingk8-ethyl-
5-0><0-5,8-dihyolr0|oy-;|:ic'§“5q %%ﬂ%?n?ﬁﬁgﬁﬁﬁxﬂ%@mﬁmﬁwmm9’}8

7-Amino-8-ethyl-2-{ XY AR S RSB S 89§ fiphenylamino}-5-0x0-5,8-
dihydropyrido[2,3-d]pyrinmididd3glizathulearineraethyumenp B etyB-Stap d-2xat 8-
-(3,3,3-trifluoropyopyWiyigepgHdoyl] pgsiylRmine b2 HpSReiedropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0xq-2-{4-0 -(3.3,3-trif ropyl)piperid-4-yllohenylamino}-5,8-
iytromyrdol 3 A e L LR PRRIPeBHPT STMBIaRITB S o
ino-2-(4-dimethylanfifyfiem it A RMiRE neSxerBenideyrifluoroethyl)-5,8-
dihydropyrido[2,3-d]pwrintidigetbytaihaxaudidep LR R EGPhéh Gt § Rid ihkogsy HEALER
7-Amin0-2[3-chIoro-g]gﬁrm)gi;gjgj@éﬂﬁyigm@gg-1-yOphenyIamino]-8-ethyl-5-oxo-5,8-
dihydropyrido[2 3-d]§)yrimidine-6-carboxamide; _ ,
7-Amino-2[3-cﬁForo-AL'QW-'B?ﬂéﬁdﬁﬂ'ﬂ%ﬂ?ﬂ@@ﬁ%ﬁt%@qgmﬁﬁlﬁﬁST)@EPW?:%'-%?G?S%B-
dihydropyrido[2,3-djgividraditidoi cadiryxiariditie:6-carboxamide;
3]7-Ar_nin(;n_-8-e6thy1-b57qmr;2(§;(é&witir@4xmﬁwn@h\enw@mmgbre‘r@amm@@ydsl@sdz?a-
pyrimidine-6-carboxamide; . - .
7-Amino-2-{4-[2-(3,%Yﬁj&%%rgor[rzt_‘)ﬁiﬂ]ﬁyf-n;/Séqgﬁl%ﬂg%ﬁamrﬁﬁio;-S-eth |-5-0%0-5,8-
dihydropyrido[z,3-d]6WFﬂﬁ]9‘i%‘é61'€%ﬁﬁéSB@§iﬁ%,et ylphenylamino)-8-ethyl-5-0x0-5,8-
7-Amino-8-ethgl-5-aitydRefnaeldiipydinyipiherdytarbna)jrid€-dihydropyrido[2,3-
10d]pyrimidine-6-capoQxamigl8inyI-o[4-(1-ethylpiperid-4-yl)phenylamino]-5-oxo-5,8-dihydropyrido[2,3-
7-Am|no-8-ethy1-5-oxor-ﬁ{-§4,}%yrrol|d|n-3r}¥ga¥1enylam|no§-5, -dihydropyrido[2,3-
d]pyrimidine-6-carb SYRHRgine-6-carboxanide;
7-Amino-8-ethy1-5-@xy 78 tnipeieoi2yiethyd)jshénipaenitaiibe-2 fhedsopyritid 2233
T Ao 2at (e 6 sorbosamioe; . o 2 2 2 tyif |
-Amino-244-(2-morpholin-4-ylet enylamino]-5-0x0-8- -trifluoro -5.8-
dihydropyrido] '5(3_ dr]?);{rﬁ)ﬂrhr}%lglﬁé!fgr -ggghe]?gye%lpera;mJ-))/.ﬁ?pﬁegylammoj-g’fethy?-g]&)o%,%-
7-Amino-2-{4-[2-(4,A?JgYﬂ’l[RﬂHHB@rﬁjdiWﬂ@H’iS}ﬁrﬁ\‘@ﬁ%ﬁm‘ﬁﬂ-&ethyl-5-oxo-5,8-
dihydropyrido[2,3-d]pyinicige:byca/sexaimigg 4-(3-piperid-1-ylpropoxy)phenylamino]-5-oxo-5,8-

7-Amino-8-et_hy|-2-[ﬁﬁ%@ﬁ%&myygggjgyﬁfﬁ@{p@@%y%@mgé&oxo-5,8-
20d|hydropyr|do[2,3-dé1%¥rlm|d|ne-6-carbox
(il

amide;
7-Amino-2-{4-[2-(3, 3- G SHPRla- XS s thiATF hEHyRAmS L ReH G Isr b grgenylamino}-5.8-
dihydropyrido[2B-dgipvidraditid o cheliryxiaridicie:6-carboxamide
g_—r/l%rgino-8733-[21%ti:jt]wmr&gqﬂ);?z%ﬁ%,marr%bmwmmhvh)ph@ﬂnylmﬂﬂh%mmce%@yl-5-oxo-
ihydropyrido[2,3- rimidine-6- mide:. .
5 Ao iyl S LA SR ine € camoramioe ¢ o
dihydropyrido[2,3-d]Z)WFHﬂ@ﬁ%‘é461i€ Haripierthylphenylamino)-8-ethyl-5-oxo-5,8-dihydropyrido[2,3-
7-Amino-2-(4-dimethjpanmibraetieypbenyidsnino)-8-isopropy1-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
7-Amino-2-(4-dimethylaminomethylp k&PRRFHIR B ISHPrd plUE R3S BA/EP
30dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



7-Amino-8-ethy1-5-oxo-2-(4-piperid-3-ylphenylamino)-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-0x0-2-(1,2,3,4-tetrahydroisoquinolin-7-ylamino)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide; CORRECTED SHEET (RULE 91) ISA/EP
7-Amino-8-ethyl-5-0x0-2-(1,2,3,4-tetrahydroisoquinolin-7-ylamino)-5,8-
dihydropyrido[2,3-dwirzedifvegssesooxamide; 120 PCT/FR2011/050019
7-Amino-8-ethyl-5-0x0-2-(1,2,3,4-tetrahydroisoquinolin-6-ylamino)-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide; _

57-Amino-8-ethyl-2-{2-{1 &P E Y S8R BHEA X IRIHAT 3 dkG8tigexy-Propyl)-5-0x0-5,8-
dihydropyrido[2,3-djgividradimidoi chdliryxiaridice:6-carboxamide
;_-;\rginO-SjgtffszflféW%iﬁzqsmﬁﬁa}im-wkaﬁa%yw@ﬂmwj@inm;sﬁeﬁﬁamino]-s-oxo-s,s-

ihydropyrido[2,3- rimidine-6scarboxamijde; .

o amine o5 e R E R A s carooramide ¢ o
10dihydropyrido‘,[z’32@%—&1_6%%9@&@rid-4-y|]pheny|am|no}-8-ethyl-5-oxo-5,8-
7-Amino-8-ethyl-5-odiayddxpy(dd i, Bodiphyrirhigtie pie caldbxyeopdee nylamino]-5, 8-
dihydropyrido[2,3-dlpyimidigesRycarRXamiferopropyl)piperid-4-yljphenylamino}-5-0x0-5,8-
7-Am|no-8-ethy1-5-oxo-2%§§§|perld-aé?/_lox %phenﬁllamlnoill-S,B- |,$%dropyrldo[2,3-
d]pyrimidine-6-carb &Yy Y87 AH] Hf@-% RGOS 152 3R N orpholin-4-ylphenylamino)-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimnidifretBycailddteaimdeiperazin-1-yl)-3-methylphenylamino]-5-oxo-5,8-
7-Amino-8-ethyd-2-nfZrapyrridelin-dipgetirhplsespiaxihids-0xo-5,8-
dihydropyrido[2,3-d]pyrimidine;6-carboxamide. . . = e o
i st e O R A R orcain 1y 2 ity phegyiaminol ety 5-010-5.8
20dihydropyrido[2, 3 FARYTAE-8-RmrBlaRtigecarboxamide
7-Amino-8-ethyl-2-[4+{1+atinyipiperadsd4/Qpientigdmminale peopee by Spd dnyttnopyidedhB-5-oxo-5,8-
d]pyrimidine-6-carb | 'igaﬁ}gl@mﬁﬁmmgé—%%ﬁ%@perid-4-ylphenylamino)-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide; , , ,
257-Amino-2[3-hlofa R RS RRIRRY DessAERY i B0t rbsNBheylaminol-8-ethyl-
dihydropyrido[2,3-dJpyrieiciriibgacertyisaicdpyrimidine-6-carboxamide
7-Amino-8-ethyl-2-[3-matho A FRipprigyinideronexypbenytamineliygsaerfaminol-8-ethyl-

dihydropyrido[2,3-d]pyrimidine-6-carbo de . .. .
i B ool 5 e B EE Soprimiang b catboramte e
30dihydropyrido[2,37d?ﬁ}} HE-SYEIIERYRIRgEAZIN-1-y1)-2-ethoxyphenylamino]-8-ethyl-5-0x0-5,8-
7-Amino-2-{4-[29(ciddyaHdppédhb 2 iBraipyrotitaide ygp ediyd kaédylamino}-8-ethyl-5-0x05,8-dihydropyrido[2,3-d]
py”m.'d'ne'6'Ceﬂrbox‘?ml‘ﬂﬁo—S—ethyl—S-oxo-2—(4;prop Iphenylamino)-5,8-dihydropyrido[2,3-d]pyrimidine-
7-Amino-2-(4-diethylaminomethylphenylamino)-8-ethy1-5-oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carb SEHMAEEERRECTED SHEET (RULE 91) ISA/EP 7-Am
ino-2-(4-dimethylamirtynieets/gihdriytamt (Y-8 xR oxapinop19-ghydosygdo[2,3-
A Bety L e i Ly0-7-flrapheryiaraingl--0x0-5 &
-Amino-8-ethyl-2-[4-(4-ethylpipe -1-y0-2-fluorgphen inol-5-p%0-5.8- .
yromol s T AR b o SRR B 8 28farSoyricoi2 >
-(2-cyanoethy!)pipe{RYIRII AR RsAarRMBME R thyl-5-0x0-5,8- dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-{Z-Emi(d-Brangkzapyilpipehiehiaphipbesrpharytiised o depybdd{2, 3-d]pyrimidine-6-
dihydropyrido[2,3-d]pyrgidings6-carboxylic acid amide
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-y0-3-methylphenylaminol]-5-oxo-5,8-
10dihydropyrido[2,3/dBYRf 6‘?#8(-'6?-'6%((88{'28@{%”%'”°)'%‘°X°‘5’ -dihydropyrido[2,3-
7-Amino-244-(A0cy citprapidipip€reariveiaydie-ethylphenylamino]-8-ethyl-5-0x0-5,8-
8ihydr0pyri%0[2,3-d]1aWr2iﬁm@Iiﬁt@b6T@a[’Q9}s%M|' S—ylarr;)inclz])—S-ei[hyl—S—oi(oéS,8-hdir:1Lyo|5ropyrid50[§,3—
-7-Amino-2-trans-[4-(2-dimethylaminacyclopropyl)phenylamino]-8-ethy1-5-0xo0-5,8-
dihydropyrido[2,3-d5é iﬁ@rﬁ‘g%caék?ﬁé@r%?de
157-Amino-244-(4-cABBosytEifer 2P (foiBeriddry 2 erYaBRgbRE RMTTPRYIS kR Ry -
5-0x0-5,8-dihydropytippi2\didycurbdiaesidecarboxamide
7-Amino-244-(4-cyclopropylpiperazin-1-y0-3-fluoro-2-methoxyphenylamino]-8-ethyl5-oxo-5,8-dihydropyrid
0[2,3-d]pyrimidine-6-carboxamide CORRECTED SHEET (RULE 91) ISA/EP
7-Amino-244-(4-cyclopropylpiperazin-1-y0-2-ethoxyphenylamino]-8-ethyl-5-0x0-5,8-
20dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl1-5-0x0-2-(4-propylphenylamino)-5,8-dihydropyrido[2,3-d]pyrimidine6-carboxamide
7-Amino-8-ethy1-5-o0xo-2-(4-propoxyphenylamino)-5,8-dihydropyrido[2,3- d]pyrimidine-6-carboxamide



7-Amino-8-ethy1-2-(4-methoxyphenylamino)-5-oxo-5,8-dihydropyrido[2,3- 30d]pyrimidine-6-carboxamide
7-Amino-2-(benzo[1,3]dioxo1-5-ylamino)-8-ethy1-5-ox0-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide 7-Amino-8-ethyl-5-0xo-2-(4-piperid-1-ylphenylamino)-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide CORRECTED SHEET (RULE 91) ISA/EP

8-Ethy1-2-{2-methoxyeft 20{3,88b808uoropropyl)piperid-+pyllphenylamino}pe T/FR2011/050019
methylamino-5-oxo-5,8- dihydropyrido[2 3-d]pyrimidine-6- carboxamide

7-Amino-8-isobuty1-2-{2- methox 3 3 -triflugropro

ylJphenylamino}-5- 0%5%'% %ﬂﬁﬂi § AhUH Wﬁfﬁﬂg}&%ﬁ 89<é1n¥|1ff@e”ylam'”°
57-Amino-8- cycloprUWhﬂ@meo?@ﬁétﬂbemﬂws[a%Cﬂﬁvﬂumr@'pﬁo@)y%m@@ﬂd%
yllphenylamino}-5- OX%iﬁoCﬁhde@@VMQﬁaéfhﬂl@Wﬁ“@@%@ﬂﬂ@ék&bﬁ@@iﬁﬂaend 4-

7-Amino-8-(2- meth th etho 3.3,3- t |
yl]phenylamino}-5- -0k % §9 % op;%?jo[ |h(¥ rdP}zn'd(? %2 oél(ggmgde%) ranrpr'l%GZ éZ methoxy-4-0
-(3,3,3- tnfluorop?opﬂ)ﬁ%@?i@ mﬂwmﬁ%m&i @?3“8‘-\’ 4 [1-(3,3,3-trifluoropropyl)piperi

10(tetrahydrofuran- 2#plimeeytat)irm85eh kydr splidod 2y8ecd] pya-idigindcbredrbakarauiteie

7-Amino-8-ethyl-5-0xg2i4- 91@#@%6%998@ PR SHRI Sy PG AVBYRR b Rerid-4-
dihydropyrido[2,3- d]yﬁ/nmldme -6-carboxa

7-Amino-2-{5-fluoroYaRRHRRALS: 83‘%%%8%%%8 AR REARIXANEE
8-isobuty1-5-o0x0-5,8-ainydrapgric[R)3-dipy thdiditiéleroarbepimingtig-4-ylJohenylamino}-5-oxo-8-

157-Amino-8-ethyl- 5@@%%@@@%“%?5@@%%@{?@@W@ﬂmh@@carboxam|de

dihydropyrido[2,3-d] r|m|d| rbo
7-Amino-2-(2-methox ]Z%]/ Ipolperl y?xﬁ ly@e f 35trg§8rgpr%gaaiegd§1 -3-yllphenylamino}-5,8-

dihydropyrido[2,3-d ﬁfﬂﬂﬂﬁ'@%z@a Heline-6- carboxam|de
7-Amino-8-(2-hydroxyeitiyt)2 {6 X moedtoxgifepipeiid(d 3/ b h#nytapnopel) g exd-by8phenylamino}-
20dihydropyrido(2, 38%%{! '@'B?o%%E?&@wqgo 2,3-d pyrlmldlne -6-carboxamide
7-Amino-2-{2-methox 3 3 3-trifluoropr OF#%pen hen Iamlno; -5-0XQ-8-
thiazol-2-ylmethyI-5 8%8%?6 Py P’ld%f’f%%i%p 8‘@*}9’ ¥Jé9n gaphenylaminol-5,8-
7-Amino-2-{2- meth@Wd@@@[@&dl@m&pﬁ@p;ﬂ)p@im@m@ﬂ]phenylamlno} 5-0x0-8-
thiazol-5-ylmethyl- Sﬁmwmmew{&wﬁwmg@mmmwm 8-phenyl-5,8-

257-Amino-8-(2- hydr X I oxy-4-piperid-4- ylphenylamlno) -5-
0Xx0-5,8-dihydropyri o&g %{%y%@g 'd' oxarrr}l3 Raide

8-(2- Acetylamlnoetiﬁ/ i rQ"{‘?WfWB)&/@ @%@%B%HR%F%W}MB@YW@ 0x0-5,8-
yl]phenylamin@e5-oatibyor8pguipiz FayindaiiodreHp yimodanded-carboxamide

7-Amino-8-(2-amin | i
30dihydropyrido[2 %?ﬁﬂhﬁ%ﬂ%@%ﬁ%? ﬁ]ﬁ b@@‘@ﬂ)ﬂ%ﬁ@p%ﬁ?ﬁ%r% 8-yl Iphenylamino}-5-0x0-8

7-Amino-2-(4-morpHBRACk S HSRERY HW%‘W&'@I&&%HH nidioSatAPpamide

dihydropyrido[2,3- d]meﬂmﬁézﬁr@FWﬂnﬁld@'»" 3-trifluoropropyl)piperid-4-ylJphenylamino}-5-oxo-8-

(71 ﬁ\rgino -8- g‘tVEW 2d[]‘ﬂh@z&tgwmléﬁfﬁ%@'émadwgwyﬂiIWFMI%M@G]&T%%!& /
ihydropyrido rimidi rboxamide COR RUIE 91

7-Amino-2-(4- r%grph%)én 'ﬂoy%qm?mn?( 5 J)%Oé))ﬁ % %%k yl&e)ny”?‘a min

dihydropyrido[2, 3-dJpfiRfciiycsorxree Mr'm'dme -6- Carboxam'de

7-Amino-2-(2- methceeye%mcwpmmmﬁmtpkmmtyimm{aaﬁéshoxp@f‘pwmmeﬁm&wpnmhlyﬁiperid-4-

;ﬁg‘ﬁr?ﬁdﬁpﬁggiga{yr'%q{aﬁ’%@@@ yrldo[2 3- d]pyrlmldlne 6 carboxamlde

methox eri Xamlno -4-methy1-5-0x0-5 8
dihydropyrido[2,3- d]EWﬂﬁ“ﬂé 63'@35%) %?Tﬁoé ‘morphiolin-4-ylphenylamino)-5-oxo-5,8
7-Amino-2-{2-Plethodlydropy8dR[3 Friflapiyitopyd) pineaidmidd] phenylamino}-5-0x0-8-
thiophen-2- ylmethykmn%twmmwﬁﬁ&[m;aﬂﬁyﬁmmmsy@ BREOYARBIRM-3-yImethyl-5,8-
7-Amino-8- |sobuty102tL2 metpI 4 rﬂr?ﬁ Iﬁgl car&PQe |d-1-yOphenyIamino]-5-
100x0-5,8- dlhydropyrl o i¥ yhmaa?/ne car oxamide
7-Amino-2-(4- morpﬁoﬁﬁ“ﬂ%ﬁp ytlthideylBRsrazpytryiidimyelipriitagas gio]-5-0x0-5,8-
dihydropyrido[2,3-digyirodimnieef2cadimyxiatiiide-6-carboxamide
7-Amino-8-ethyl-2-{2-methoxy-4-0-(3,3,3-trifluoropropy1)-1,2,3,6-tetrahydropyrid-4-
yllphenylamino}-5-oxo-5,8-dihydropy SRR B El]Hmkifdfrtel 6 RidHioR ARy EP
157-Amino-244-(4-ethylpiperazin-1-y0-2-methoxyphenylamino]-8-(2-hydroxy-2-
methylpropyl)-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(2-hydroxy-2-methylpropy1)-2-{2-methoxy-4-0 -(3,3,3-
trifluoropropyl)piperid-4-ylJphenylamino}-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6- carboxamide



7-Amino-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-oxo-8-pheny1-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(3-fluoropheny1)-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

307-Amino-8-(4-fluonpp e ipgssaenethoxy-4-piperid-4adphenylamino]- P eAvFrRE611/050019
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[2- methoxy -4- |per|d 4-ylphenylamino]-5-0x0-8-m- to 1-5,8-

e

dihydropyrido[2,3-d]f{/ RELCARNREE RS @Eﬁd(ﬁmgfiﬁ)" SAEP

7-Amino-2-[2- methﬂ?ydtmye@m{%wmyeﬁmwﬁ@m@qa -tolyl-5,8-
dihydropyrido[2,3- d]ﬂWﬁﬂﬂgjﬁl@Zm@@%mﬂﬂ@ﬁholm 4- ylphenylamlno) -5-0x0-8-pyrrolidin-3-yimethyl-

7-Amino-8-(3-meth 2: 0X rid-4-ylphenylamino)-5-0xo-5,8-
dihydropyrido[2,3- d%éf%ﬁ}[ %)Yéltg r%n |ReD g carbo}éelD

57-Amino-2-[2- r§1eth Nm%@WYbﬁdﬁﬁﬂem@fhﬂ)ﬁH@WIﬁWﬁﬁ6{]‘3@6&’6284%@?‘?9!&55380 -5,8-
dihydropyrido[2,3-d}igyirodimnieefcadimxiatiiide-6-carboxamide

7-Amino-8-(4- ﬂuoro’?hﬂﬁ%g -212ARe Y- GWM&B&BM%B%G%MHBH@MMno -5-0x0-8-
0Xx0-5,8-dihydropyri %}’.ZEP glmldlne -6-carb

3-d
7-Amino-2-[2-methoXy 1 fﬂ?}fﬁfb%ﬁc?'ﬁ@f%&ﬂ%%ﬁﬂ%ﬁ@%@ RRyRBide
10dihydropyrido[2,37cApyrierddrrdibycardBoralime 47 (AmirpRolii4 e tbryiel 14y phenylamino]-5-
-(3,3,3- t“ﬂUOromop)d)BIB@@WWMR@B@%@?&@W@@carboxam|de

pheny1-5,8- dlhydrogyAm%L?Qg ]ﬁy (thg %grr]bgml #mno 58-(5) rrolidin- 2r¥yrin§tféyl -5,8-

7-Amino-2-[4-(4-ethyl |pera2| >Metho) xyphenyla X0- -phe
dihydropyrido[2,3- d]‘ﬁig RrRBKIESER Yk AHAE Gﬁf%f@i% of base or of acid-addition salt, and also in
the form of hydrate @r/soivateethfl-Rri@eesthiory @rEp ek g-aiftampawyt- oLfesralalfijrappddding to any one

of Claims 110 9, chiatatlzei B bk §%rﬂWﬁﬁ)’%}th&of@%c&hﬁ?rm@r@MMﬁﬂo@rmUla (IX) ONH2 NO
NNH2 Ko.)tR5 t =1or2 2 %fé% W|t a rlmar amine of form

ﬁlﬁ g)qNHZ R2 Xt R1 (A) in which
R1, R2, R3, R4-and REHIE r‘ﬁaat@é BRIFEY'tS Uk DR S eISIME T EIT AR Y5 epresents 1 or 2.
CORRECTED SHEF®t(RDEYYbdAiRRIinyirpppddsis. for|pyemiting tacedraxayuide of formula (1) according

to any one of Claimg-h#ar3.£(arastexizednisipidp gpmprisemdrg-1gagtieyesof a compound of general
formula (XIV) or (Xv?l‘fluoro_f)?épyl_ﬁfﬁ_erlld'ﬁ Al]pheny1am|no oxo%lyglwyﬁropyndop 3-d]pyrimidine-6-
carboxamide
20  7-Amino-8-(2-hydroxy-2-methylpropyl)-2-[4-(4-ethylpiperid-1-yl)-2-
methoxyphenylamino]-5-oxo-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[4-(1-cyclopropylpiperid-4-yl)-2-methoxyphenylamino]-8-(2-hydroxy-2-
methylpropyl)-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(2-methoxyethyl)piperid-4-
25  yllphenylamino}-5-ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-oxo-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(3-fluorophenyl)-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-oxo0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
30  7-Amino-8-(4-fluorophenyl)-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-0x0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-oxo-8-m-tolyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

CORRECTED SHEET (RULE 91) ISA/EP



R5 (XIV) : R6 equal to H 5(XV) : R6 other than H with a compound of general formula (A): R4 R1 (A) in
which R1, R2, R3, R4, R5 and R6 are defined according to any one of Claims 1 to 9. 10 12. Compound
of formula (VII): NOHNH2 0 CN CH3SNNH2 (VII) 13. Compound of formula (VIM): 0 NH2
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7-Amino-2-[2-methoxy-4-piperid-4-ylphenylamino]-5-oxo-8-p-tolyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(3-methoxyphenyl)-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

5  7-Amino-2-[2-methoxy-4-(2-pyrrolidin-1-ylethyl)phenylamino]-5-oxo-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-(4-fluorophenyl)-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-
0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[2-methoxy-4-(1-methylpiperid-4-yl)phenylamino]-5-oxo-8-m-tolyl-5,8-

10  dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-{2-methoxy-4-[1-(3,3,3-trifluoropropyl)piperid-4-yljphenylamino}-5-oxo-8-
phenyl-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[4-(4-ethylpiperazin-1-yl)-2-methoxyphenylamino]-5-oxo-8-phenyl-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide

15 inthe form of base or of acid-addition salt, and also in the form of hydrate or solvate.

10. Process for preparing a compound of formula (l) according to any one of
Claims 1 to 9, characterized in that it comprises the reaction of a compound of

formula (1X)
O NH,
M i
7
\ﬁ N" N ONH,
O) R5
t=1o0r2
20 (IX)
with a primary amine of formula (A):
R4
R3
A NH,
R2™ X
R1
(A)

in which Ry, Rs, Rs, Ry and Rs are defined according to any one of Claims 1 to 9 and
25 trepresents 1 or 2.

CORRECTED SHEET (RULE 91) ISA/EP



NO | CH3S.)--N R5 15(VIII) in which R5 is defined according to any one of Claims 1 to 8.
CORRECTED SHEET (RULE 91) ISA/EP 14. Compound of formula (1X): ONH2 yi---tks)LIAO ES) N N
NH2 Il OR5 t (IX) in which R5 is defined according to any one of Claims 1 to 8 and t represents 1 or 2. 15.
Compound of formula (XV): ONH2 N----ck)LA C)1 1 .N-r?NNH R6

WO 2011/086306 124 PCT/FR2011/050019

11. Process for preparing a compound of formula (l) according to any one of
Claims 1 to 9, characterized in that it comprises the reaction of a compound of
general formula (XIV) or (XV):

R5

(XIV) : R6 equal to H
5 (XV) : R6 other than H

with a compound of general formula (A):
R4

"3 A NH

R2™ X
R1

(A)

in which Ry, Rz, Rs, R4, Rs and Re are defined according to any one of Claims 1 to 9.

2

10
12. Compound of formula (VII):
OH NH,

N™ XYY 0

A en

CH,S~ N7 "NH,
(V1)

13.  Compound of formula (VIII):

N™ o)

AL
CH.S N N NH

3 | 2

I (VIIT)

in which Rs is defined according to any one of Claims 1 to 8.

CORRECTED SHEET (RULE 91) ISA/EP



R5 (XV) in which R5 and R6 are defined according to any one of Claims 1 to 8 and R6 is other than H.
16. Medicament, characterized in that it comprises a compound of formula (l) according to any one of
Claims 1 to 9, or an addition salt of this compound with a pharmaceutically acceptable acid, or
alternatively a hydrate or a solvate of the compound of formula (I). 15 17. Pharmaceutical composition,
characterized in thaiworeoyarigessneompound of formujagl) according to pasr FR201 G808 to 9, or a
pharmaceutically acceptable salt, a hydrate or a solvate of this compound, and also at least one
pharmaceutically acceptable excipient. 18. Compound of formula (I) according to any one of Claims 1 to
9, for its use in treating and/or preventing any pathology in which the kinase CaMKIl is involved.
CORRECTED SHEHRA: (RWGhkb®@intSAffmuld(@pmpound according to Claim 18, for its use in the
treatment and/or prevention of cardiovascular pathologies @cludmg myocardial infarction, ventricular
hypertrophy, myocardial fibrosis, cardiac insufficiency, car aca rh§thmia and restenosis, and also
vascular pathologies associated with an endotheliald tcluding atherosclerosis, and also
pathologies associated with the development of flb osis, linclugling hepatic, pancreatic, renal, pulmonary,
cutaneous, intestinal and ocular fibrosis, kldn nslp antation, Ngr transplantation, and also acute
pathologies including acute renal |nsuff|C|enc e pulm@aary insufficiency and acute hepatic
insufficiency, and also pathologies associated WI'[ euronal death or 10degeneration, including strokes
and Parkinson's disease, and also pathologles of in Iamrr*(gg ry origin, such as chronic pain and

rheumatoid arthritis. CORRECTED SHEET SRULE 91) ISA/EP
in which Rs is defined according to any one of Claims 1 to 8 and t represents 1 or 2.

15.  Compound of formula (XV):

R5
(XV)

in which Rs and Rg are defined according to any one of Claims 1 to 8 and Rg is other
than H.

10
16. Medicament, characterized in that it comprises a compound of formula (1)
according to any one of Claims 1 to 9, or an addition salt of this compound with a
pharmaceutically acceptable acid, or alternatively a hydrate or a solvate of the
compound of formula (1).

15
17. Pharmaceutical composition, characterized in that it comprises a compound
of formula (l) according to any one of Claims 1 to 9, or a pharmaceutically
acceptable salt, a hydrate or a solvate of this compound, and also at least one
pharmaceutically acceptable excipient.

20
18. Compound of formula (I) according to any one of Claims 1 to 9, for its use in
treating and/or preventing any pathology in which the kinase CaMKll is involved.

CORRECTED SHEET (RULE 91) ISA/EP
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19. Compound according to Claim 18, for its use in the treatment and/or
prevention of cardiovascular pathologies including myocardial infarction, ventricular
hypertrophy, myocardial fibrosis, cardiac insufficiency, cardiac arrhythmia and
restenosis, and also vascular pathologies associated with an endothelial dysfunction,
including atherosclerosis, and also pathologies associated with the development of
fibrosis, including hepatic, pancreatic, renal, pulmonary, cutaneous, intestinal and
ocular fibrosis, kidney transplantation, liver transplantation, and also acute
pathologies including acute renal insufficiency, acute pulmonary insufficiency and
acute hepatic insufficiency, and also pathologies associated with neuronal death or
degeneration, including strokes and Parkinson’s disease, and also pathologies of
inflammatory origin, such as chronic pain and rheumatoid arthritis.

CORRECTED SHEET (RULE 91) ISA/EP





