5- 0X0- 5, 8- DI HYDROPYRI DQ( 2, 3- d1PYRI M DI NE DERI VATI VES AS CAMKI | KI NASE
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rel ates to 5-0x0-5, 8-di hydropyrido[2,3-d]oyrimidine derivatives, to their
pr epar at i onWRARKA/Q86306 t her apeuti ¢ usé. Cal ci RETIRR20KE05009ent of
intracellular signalling |leading to varied responses, for exanple at the
cardiac and cerebral |evel. Calciumalso has an essential role as a second
nmessenger in various intracellular processes such as 10 apoptosis,
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The cal cium cal nodul i n conpl ex can then bind to and activate espeC|aIIy t he
"Ca2+/ cal nodul i n- dependent protein kinases" (CaMKs), which are

seri ne/ thr eoni neThe orresent kinverdies. relaea MRl B-axg-5a8-Amerepyrisiol2, Brelrysim midiye of
CaMKs, of whbehi{&ulko {ﬁ%ﬁ%da%foﬂra[ﬁ% iMther) Tﬁﬁfh@a are distributed in
various tissue types a anf F are mainly localized in the
brain and skel et >ér'ﬂicﬂamrsci'fsea WVereé%%e@aM(I’m’fgﬂC&HdarCémﬁlllegaﬁeéd'éQpFCes@ééld| n
nunerous ti ﬁe%%ﬁse%n%roemem%edema& %dh@eﬁt@sml m@[ 'emmmaagotm,% %h dneys.
20Recently, the four isoforns of CaMKIl (a, p, y a 6) were crystallized
with rel ati ¢esptiahitd agtd \?@CQE@n'ﬁé%ﬁet”Q@re mw'qumnitmedwl@r PreEpeRs suchabs
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in the develppgraicaideahinhl Qé’rllr%%?e%nﬁm%‘r?‘?otgﬁ%a{sggo”ed in the
literature: - t I ncrease I n expression and activity of CaMKlI 1 6 has been

denonst tat ed 30 CﬁM*@xpémﬂerebﬁr@lf theo‘demig obfalie onfauhlcﬂryfpelr knowfhigotaras {oh
cardi ac ins DR 01,
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Basi ¢ Res. wmiy tsicalizzgoin; tbg beaipEind skefedd- mascle, weomer CalMK4Y . andNBaMKllﬁ
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CaMKl | PSeudditsiabtitat ainds (AL AYP dinding mmsofdhe r& isefobnedw alng aa ivlwbigdricdn of

t he CaNKIISigﬁgeié @gFﬁ% al ., Nat. Med. 2005, 11:379-380; Yang et al.,
ar

Am J. Physio Physi ol . 2006, 291: H3065- H3075; Vil a-Petroff
et al., Cardi ovaﬁ/kanyResﬂcaﬂOﬁB? sSUPoEBg- 98 Weieletioad . roldd ofc TaiKibnir2002,
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2009, 119:1230-40}he Fﬁbrcesee imexpratsiongna activity of ChelKothentheah desenafrat€dVKI |
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i ndi cati ng CoatmedCadidl ], MathEhddooinsl. aogthtwanammm drmed dtal., QirraReng 2003,

rest enosi s. What is nore, CaMKIIl contributes towards the
proliferation of hepatic stellate cells (Soliman et al., Cell Calcium 2009,
45, 284-292) and also towards the 25proliferation of cardiac fibroblasts
and the production of extracellular nmatrix by these cells (zZhang et al., J.
Car di ovasc. Pharnmacol. 2010, 55:96-105). These i ndi cati ons nake
CaMKI'l a new therapeutic target in the treatnent of fibrotic diseases

i ncluding hepatic fibrosis, cardiac fibrosis, pancreatic fibrosis, renal
fibrosis, pulnonary fibrosis, cutaneous fibrosis, intestinal fibrosis and
ocular fibrosis. 30 It has also been recently suggested that CaMKIIl is
involved in the apoptosis .of. endothelial cells induced by stress.of the




Sin particular acute renal insufficiency. Nbreover, a ) o
neuroprotective effect by a peptide inhibitor of the "autononous" activity
of CaMKIl, in this instance CN21, has recently been reported (Vest et al.

J. Biol. CheWOZUYA/085396 20675-20682). Bhis type of GaJeR 2d‘|h|'16’§601%” ey
offer a new therapeutic approach for neuroprotection after a st
10Furthernore, in a murine nodel of pain of inflammtory origin, it has
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Vel of ,all] odyn ani
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i nhibitors, In par nlieil RABIEEP ﬁ?lpﬂ ligrin d1e boast Bhgnastiabn o
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(Westra et aM Iﬁgfj Md?%uh @kﬁt@%ﬁ ﬁrders 2010, 11:61-72). In this case,

t he |nh|b|tory actirv of gi Jbe partly responsible for the

anti-arthritic eff#et pmtecﬂMPﬂimce aydinsteiy@cgaRe ifhiclon, 'éarﬂ‘hgfﬁrr%nggouﬁ:]ht

k t.possipble to treat r heumat ol
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d bi to e azol e derivatives have al so
(utocart deuge (ALY BLBHY: BRBL"S o LSBT e s iy
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activity of nmpetitive inhibitors
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of aryl-inddly maf’eé/\%é i )Jéahyé'lo' F@?H&"@ PN)Jé'i!PE 290829 1:63065-s
2008, " 18: 239@3@:594/,11&%96#%898 Gﬁtde?rBQ:Q A0 3D0h necsdoes Vg e b b@ﬁcdlého%he

h t bear i imidine unit are also
nown ( Navuria: dPCaFos brh AOO\ AL et 2H0f s Pt 0p Roako a08).
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> Rl, R2, RprevehtiRg, amdﬂolchramyg benybesratal Clﬂfar&bnd'&d‘r@é@nénrhﬁﬁlﬂraes‘éﬁrd iac
10i ndepende drogen atom a linear, branched or

cyclic alkyl', %’6’?’% sﬁiﬁq ?/aortg}'égrg‘tsf"#‘ﬁ{e@gyw th one or nore of the follow ng:
hal ogen at oms; 13bhasORgreoveNRR SemondBiied thal MeleEctionEOENRRRS 162200

-S(0) prB %n 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
CaMKl! inhibitors might also be used for treating restenosis.

What is more, CaMKIl contributes towards the proliferation of hepatic stellate
cefls (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, 56:96-105).

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 CaMKI! is involved in the apoptosis
of endothelial cells induced by stress of the endoplasmic reticulum or of neuronal
cells induced with 8-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



-S(0)2NROR 9; in which Rs, W, R10 and p are as defined below a group
-S(0)pR10 in which p and R10 are as defined below, a group -OR10 in which
R10 is as defined below, 25 a halogen atom a group -N(R11)C(0)R12, in

[ [ Rl1wd esent, independgntly of each her. a
m:j(r:ggfaln) at om or Oﬁqﬁ)ggf@ﬁ br anched or cgf'cl ic al kyl, d? T&&QV’QM’H t ut ed
with one or nore substituents chosen from hal ogen atons, 309roups -0R9 and

groups - NRIRs{9as504f th@@%ﬂ:%%ﬁp?& mﬁﬁﬁ: Fﬁgc%lar e%ggt!loglcwe{ljn Ié‘goplt:{ oSsis o theR12

form together with the a
het er ocygl oalueylar egithedigl eajlsfandnpraséraaticanyf tha rgnad dpnetibl et -0B5EvEH G) NRLSRI,

t _
![ Re\;/m:a(r:g 5’3 f%%%g%%ékﬂﬁﬂf re@%@ﬂ%eg)ﬁﬁ'b ')M E{;SI ‘as ?I@ f%vreﬁjf g@& égﬁ%iaﬁg)and in
which Rg is %Q&éﬁ*ﬁ%ﬁoiﬁéﬂf@uﬁe ofza @BMK}H inl@pitr NRth@ Risatméitfof Rifal pattio gfés
f orm ng, 5tOgﬁtd?a‘?ﬁcu%ta@utb*?@nélﬁ'irﬁbf?g‘%ﬂvﬁtOm_to whi ch they are attache

| e bond,
het erocycl oal Kyl a . T represents: 100 -a sing
a linear or brancM@fﬁOé{EIk?Ir@ﬁermtectpre eﬁac@v;oanpept(de(]blhlbltor&fg'rw'daﬂtorﬁﬁ{@)h@’“ in

|
\é\g‘meg IbZI g%vd%{sbpeﬁMBﬂr@WP ggésr;[ r{ilm'}gégwri:ert‘aes‘rrc(‘?g_{ %?yebe@BrFBP?%‘?cﬂg}ééh@t g J rmreh
het er oat ons BiRbd&en. rZSh‘noN2851 %06(75&&6)33) This e alf %&gﬂ?ﬁémmnog??oﬁﬁﬁy the
sai d het er ocyg], theRRiNEC § rHé%@Pne#ﬁﬁr@ attidd ager&stl“gg@er al

nmono- or_ di- or polysubs one, substituents
chosen filom 204p@4ﬂ‘61?pf§0r-80|l¥17a uringhinobiel R pain ab inflefnihmaeshy egPwit Hadsddpgen

hed
atons,  gr oudRwi i 1 blh é;aﬁz \{lfdt of Tl DR tprﬁuopefazn*!el 3 c?\nrfs d%rsgn\(,:m ? h

or cyclic alkyl's option
one gr nor e @%@d@mw@m@mh@‘s@mymlemfhabcfgmlmaatoagia arkb gysuipgia- ORIH&rmar oups

-NROR19 and o @ RUR 21N PALPmMBLE NTher. 2008 325: 267-275). These results suggest
that CaMKIl inhibitors might make it possible to treat chronic pain.

15 It has also been réported that CaMKIl 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 CaMKll inhibitor might make it possible to treat rheumatoid arthritis.

A certain number of competitive CaMKIl 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 CaMKll inhibitors (EP
1815 867) and, more recently, peptides such as CN21 have been disclosed as

25 inhibitors of the autonomous activity of CaMKII (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 literafure. 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);



Rg, Rg and R10 are as defined bel ow, and + saturated, unsaturated or
aromati c heterocycles, optionally substituted with one or nore substituents
chosen from hal ogen atons, groups -0R9, groups -NROR19 30and al kyl groups,

the said al k ing optionally substituted with one or nore hal ogen
atoms; it bewr‘]’éﬁ%%@%?ﬁ% that when U ista heterocycl PETIYR284 /030019
conprising at |east one nitrogen atom the said substituent Is

advant ageously chosen from + groups -C(0O)R7 in which R7 is as defined
bel ow;, and linear, branched or cyclic al kyls, op®i oneNlHW substituted with
one or nore substituents choserR4rom hal oger at ops,

groups -0R10, groups -NR9 f

are as defined bel ow, and
by the said nitrogen atom_ o T ye p -C(0)-; 100 a group
-S(0)2-; or a group -0-(B2 kyl enad: whth WrepMNRnting a group
-NROR9 in which Rg and R g areRi&s defined belowr®r T represents. 150 a
group -C(0)-; or a group -0-(C2-C3)al kyl ene-; when U represents a group
-0OR9, in which RO is as defined below, ofl) T represents:

a linear or Bmigthed al kyl ene group; or 200 a group -0-(C2-C3)al kyl ene;
with Urepresenting a group -NR8RO in which Rg and Rg are as defined bel ow,
or alternatively two adjacent groups chosen fromRl, R2, R3 and R4 are

i nked 25 and> oh ngpreddnis Cher kgRr bons that bear them a saturated,
unsaturated or aromatic heterocycle, optionally substituted with one or
nore |inear, branched or cyclic al kyl groups, the said al kyl groups being
optional ly sub#tiX tepesbenistdH, aryaes ofRr € substituents chosen from hal ogen
atons, groups -ORB), and groups -NROR9, in which Rg, R 9 and R10 are as
defined bel ow, ?SOt he said heterocycle being fused with the aromatic ring,

) > R5 representsR1, aRRj mRsarangr RAr aRG | kyl ,..,optionally substituted with
one or fpre subsgrioteggr?és ch]psen ?maﬁgr%é?ne af al gFoﬁ%@enmR@pr@eWps
-NR9R19, the ently of each other:

5Rg, R g and R10
g advant ageously borne

substi fluent] bei

* a hydrogen atom:;

* a linear, branched or cyclic alkyl, optionally substituted with one or more of

the following:

o halogen atoms;
15 : o -ORg;

o -NRgR',

o -CN;

o -C(O)OR.

o -C(O)NRgRg.
20 o -S(O)Rys

o -S(O)2NRgR'y;
in which R, R, R1o and p are as defined below
* a group -S(O),R¢q in which p and Ry, are as defined below:
* agroup -ORy, in which Ryg is as defined below;
25 * a halogen atom;
* agroup -N(R1;)C(O)R,5, 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 halog

groups -ORg and groups -NRgR’s, or

0 en atoms,



WO 2011/ 0863067PCT/ FR20111050019 group -CN, groups -C(0) NROR9., groups
-S(0) pR10 and cycl oal kyl groups optionally substituted with a group
-NROR' 9, in which Rg, R's, R10 and p are as defined bel ow, a

cycl oal kyl g |y substituted with a group -NROR 9, in which Rg
5and R 9 are@?%oeﬁ%@b%el ow, -~ 5 an al koxy gpgtm:RQE%m ﬁo)‘#i ch
Rg is as defined below, an aryl optionally substituted wth one §
substituents chosen from 8LO s (Cl C3) al kyl, hal ogen atomnms and groups
_0-(Cl-C3)al kyl, or a grt Ryz 1B, tOQﬁthﬂhwﬂfhltH%l&oﬁiQdotwfﬁél’Pth% afief i ned
bel ow, 10 D R6 repat%matjsaﬁetewgp@ggﬂ{, é‘gntgr a I#n ar, branched or
cyclic al kyl, and |an whi %1 R7 represen é? mor a |linear,
branched or cycI i ¢ 2alRYR ; (&911%6@(@'\1&5%, in whnsmaataﬁdmgqlom B NG @&gm)re
of the follow ng sﬂimsétbmetatvm&hmggraé ggbg% qqen 15at ors, gr oups

groups -NROR19 with. R9 and Rg as define @’CFO@BWE%rﬁSstoaforma
het er oaryl group, g@@m@‘ééﬁglw@ﬂpﬁuismsr[b;‘med?ﬂelawd R 9 represent,

i ndependent |y of ea J:@(ro a |l inear, branched or
cyclic al kyl; o r)ERPg}s@ﬁ@gﬁ ¢ %ﬁ?@%&@ma@ JR9eRerawith iearitrodenanched
or cyclic alkyl op?ﬁomlwflﬁf‘sz@hb@tattauhmﬂ alidtérooytfoeiiyl Mor e hal ogen at ons,

Ri g represents a fgpripary, iPhhgnnet erocycl oal kyl opt| onal |y substitut ed

wi th one or nore substltuents chosen from|linear, branched or cyclic

al kyl's, it being und&SeBEEentEat when the said heter ocycl oal kyl conpri ses
at | eastlOone nitrogen a%ﬁr@"@b&*&' s atom may optionally bear the said
substituent, 25>t represents i 2, nrepresents 0, 1, 2 or 3, and p
represents 0, 1 or 2, |nOtﬁémﬁaﬂmb(ﬁnraeﬁidfk\ﬂbﬁégrdgb addition salt with an

acid or a base, and also,ij Hyg) ?(521 of hydrate or solvate. 30 The
conpounds of formula (1) mag nprise one or nore asyrmetrl c carbon atons.
They may thus exist in theadsmum- SfO)gnamtIhmﬂBrs%sQ{eﬁﬁédi somers. These

enantioners and di astergoig ,_ﬂ al s xt ures t ereo i ncl udi ng
racem c, g xtures, form 8art8g§{:‘b Re(&n l?eﬁ't ” i8R defined below,

201110863068PCT/ FR201¥/t0580 18presenting Tneheterg wgd%omgng,g myl,& exi st

in the formof bases Such ad |t| n sal %JE f"8f art
of the invention. ﬁéte%t{%’h@%gggﬁp@ ﬂaﬁ BRd s @parie whidht b is as defined P

phar maceutical | y acce%'@%lfée§alddatemU¢clé being abusated, RsBRLAS! gs thq?t are
useful, for exanple, épﬁbné’Wh‘(o}{{)”gr i sol ating t hé bconpoundsSMa6r nul a
(1) also formpart of the I'nvention. I- o polysupsg; Ugenpiunde, tio bosewdral (1)
may al so exist in thélﬁéﬂthﬁlﬁscmmmtm or solvates, i.e. in the form of
associ @i ons or conbinationg w ];({b re wat er nol ecules or with a

sol vent. Such hydrates and Sol Vat8s - B%d” H%Ffj'éﬁrﬂs définedéeiament i on. 10l n
the context of the present ¥nvbalbgematoang unl ess ot herwi se nmentioned in the

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

4+
"

linear, branched or cyclic alkyls, optionally substituted
with one or more substituenis chosen from haiogen atoms,

25
groups ~-OR,, Qroups -NRgR'g and the group -CN, in which
Re, R’y and Ryp are as defined below: and
% saturated, unsaturated or aromatic heterocycles
Optionally substituted with one Oor more substituents
chosen from halogen at !
, gen atoms, groups -OR,, groups -NRgR’y

and alkyl groups, the said alkyl groups being optionally
substituted with one or more halogen atoms:

it being understood that when U is g heterocycloalkyl group

comprising at least one nitrogen atom, the said substituent is
advantageously chosen from:



text, the following definitions apply: a halogen atom a fluorine,
chlorine, bromne or iodine atom 3> an al kyl group: a linear or branched,
saturated aliphatic group, which may conprise 1, 2, 3, 4, 5 or 6

car bon atoms(yﬁ %%ﬁiﬁeas -(Cl-Co)al kyl). By way of 15exanple, the

fol l owi ng gr g ntioned: (i) a$ group - Clal KRCT/ERZ0OTHOBEH{®" OUP,
(ii) as group -C2al kyl, the ethyl group, (H ) as group -C3al kyl, the propyl
or isopropyl group, (iv) as group -CAal k}/l ,. the butyl, isobutyl or
tert-butyl group, (v) as group -4BAPIHOIRAB WhishtRAis s defrmuediow; apdoup;
an al kyl ene group: a linear & hihaseheghchaatdsr LV nt,.al kyl. group as
20def i ned previously, which ngﬁ conpri se 1,a dél,@%’?’dﬂ'kg%' @@3?%’0?\%'8’&%&
(abbreviated as (Cl-05)al kyl dHB-9¢ qtagrp sekstivrits ehopeb dronemlogerestomac! ude
the nethylene (or CH2-), ethykr - , - - b opyl e . .

(- OH2- CH2: CH2- or - C( CHB) 2-) )rgl(g‘!%als-“’ ggﬂ%sqﬁgégggd @‘;%‘%%‘?r@ 9B a
cyclic alkyl group that may C(gﬁp b pd Rioafe as dgfineg! belevion  25at ons, al so
abbrevi ated as - ( C3- Coamy tHeo ahiydubatidehi hei on, atoms are
engaged in the ring. Exanples that nay bgmn%%qvgh%gé@%i&cﬁé%ec%lt Drgiy 1
cycl obutyl, cycl opent yI" 34 98t Ghexyi groups: an al koxy group: a
radi cal -0-al kyl in wil cprddestsal kyl group is as defined previously.

Exanpl es that may be nenti oned in&l ude the groups -0-(Cl-05)al kyl or 30

- (C1-05) al koxy, and in p&rt3¥erare(®@)r) as group -0-Clalkyl, the group
-Onet hyl10 (H) as group - Q- @gblkylLsdhecgroup -Cethyl, (H) as group
-0-C3al kyl, the group -CQpropyl or - so:?ropyl, (iv) as group -0-C4al kyl,
the group - Qbutyl, -O soButd§rour —Odleredpiviene-: (v) as group -0-05al kyl, the
group - QOpentyl, - QO sopsiht Y redressRB®P REREN D - ; oup; monocyclic
or bicyclic aromatic rg'i{ gu%]cec?%l?_ri s?gr)lg ge%d\ﬁeepén%SR g%gr@%lrbg{?a?'ﬁdor?%tawsand
advant ageousl y bet wee eaned PeIgV-4r bon at ons. Exanpl es of aryl groups that
may be nentioned i nclkddepiesentphenyl group and the naphthyl group;

a heterqgegyclvl group: a 3- to 10-nenbered nonocyclic or bicyclic group 5
conprising one or nore hdt &BRHE(DH®en from0, N and S. The said
het erocycl e nay be sat urat @cbrmpmr(@@j)%kﬁmturat ed and nay conprise one
or nore doubl e bonds. Iht I(H? then referréd to as a heterocycl oal kyl group.
Exanpl es of non-ar onat€" of "CRESEPE A PUIRRY, iniitieh Be isdsadefinbabelsay obe
mentioned include | acTagmesdlitper azi none, epoxyet hyl, oxiranyl, aziridinyl,
10t et rahydrof uryl, dioxolanyl, pyrrolidinyl, piperidyl, pyrazofidinyl,

i m dazolaﬁiadi nyl, tetrahyd? o@?ﬁr‘%wéﬁmcha@ ﬁﬁ/WbP%tgsduP; othi azol i di nyl,

t et rahyd® opyranyl , di oxanyh grémpy-aats. i peridyl, piperazinyl,

t et r ahydr ot hi opyr any! .tggﬁhi’ga%ug,_f&hi %ar"b’ﬂéo'ﬁ' nyl, di hydrof uryl,
2-imdazolinyl, 2,3-pYiedfiTBpeseningas grovy -NRiRhyni vttt GohanyiR, are as

di hydropyranyl, pyranygéfinetigleloaydr opyri dyl, di hydropyridyl,
tetrahydropyrim dinyl and 15 di hydrot hi opyranyl, and correspondi ng groups
derived fromfusion with a phenyl nucleus, and nore particularly :
nor phol i nyl, dir @katnatiydly taeagaddmt azhlos & resold iyl _
benzopyﬁr ol i dinyl . ri ng&y 4 Agvarﬁ)'ltsfa&!ggg%éuns‘?r{’/}q,}4 %ﬂh%geﬁﬁfﬁﬂgaﬁrwmk?% an
optionally bri Héearrey [th dhey twg | caghangpthab pai tiemy @ safiratéd oundateratdaos, at oms
and conpri si ngrdmaii eterdcytes dhHsHM f xygen, njtrogen and
sul fur, for i r&stlan%ahgi pe)?ﬁ:ly . pi &F%@%ﬁﬁgﬂ‘gor?%‘%gﬁvéaﬂ branchied or
hexanet hyl enei’ff & YhBIYRYI thpridaly! groupsibeigdptiotaliysytsittietiam oy QUPS.
The sai d het enaey dubstitaynia! GRs&¢ f bfond - 10- ered, and may

t hen repr esent_N%g{]et erq rél \K?r ogﬁ%ﬁé@grgﬁggﬁ t%?u%?@ge@i’ |9"9URSe
ment i oned i-ncluds: ¢ ReVHigh Relf ndndiRopepasdefinedbieiosy, gr oups: benzi mi dazol yl |

benzot Wilazol ythe faid Néterob{?ﬂlélaéiﬁé Ysedivf Q\:wé(gron%d?ig%h. |Zi nyl, idso_xazf)l yl,
yl', “pyrazi nyl , pyridazinyl, :

i soqui nolinyl, isothiazolyl, oxadiazo
pyrazolyl, pyridyl, pyrimdinyl, pyrrolyl, quinazolinyl, quinolinyl, 1,3,
4-t hi adi azol yb, Rdrepzebntk:, thienyl and triazolyl. Advantageously, a

het eroaryl group is_a cyclic aromatic group conprising 2, 30 3, 4 or 5
carbon atons and &JMERT Arnranchedl @ikyB hptianatint autstitutdal elthBKe ber Ghegen

subsiituents chosen from halogen atoms, groups -OR, groups -NRgR'y the



froma nitrogen atom an oxygen atom and a sul fur 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 thp Exanpl es that may especially be nmentioned include
pyridyl, pyrrvg y?ﬁ"aﬁggﬁprsy! gr oups. 7 When the hePETRR20E1/050019
substituted, the substituent(s) nmay be on one or nore carbon atons included

in the said hetero l.e apd/or propriate, on 5 the heteroaton(s)
of the said heteroc @I’Fg.%%rﬁu?%\g%ﬁém%@'y%@ép%o%ﬁs})i%eﬁn@emyefoalkyl groups
substituents, they optigndlig sobstitated witdisf §RUBNNRBLOTE Whfch FNSS eFﬁcg%ch-rai{eat e,

i

on the sane atom . otecting group PQg: 'a group % nat
possi ble, firstly, atsgeg?%cf%e?éw’a-reacti ve function such as a hydroxyl or an

am ne during a sym@Eh@sioskylagrdup, SREemIl subst: ' ,he i ntact
reactive gu%cti o% ahqthe glf]g(;rduép& &?ﬁge sgnfﬁsetgl%se&q"é@}gn@?gé@%&%%d? «‘:{"Hq?ln%g

groups and of protec e td:tis| &%, on net hods are given in "Protective

G oups in O gani ce Syunrlkoes ysup -GREER o jtion (John Wley &
Sons, Inc., New York); aﬁlg,ea\ei n@gF@gr_g\t’JIﬁh !SJ lgﬁgégﬁ?%eﬁ%%n be readily cleaved
froma nol ecul e by 2 FEYIRALGRGINSURSHEtesr witly ohe doamate subslitubms $heer from

el ectron pair. Thi gragbeyup-BYai L i | ac i th anot her group
during a substitut ?onbr ggcti gan%yn]?%lroegggﬁn%?éeéryds‘%@ﬁpﬁ ‘e@@?#&%ﬁ'%'ﬁ are, for
exanpl e, hal ogens® B4R AEtklyBiseld el Bxphd amuas dulindd BSIoR,

met hanesldl f onat e, benzenesul fonate, p-toluenesul fonate, triflate, acetate,
etc. Exanpl es gf eavi ng groups and references for preparing themare given
in 20" Advances”i ERFRES erteydiogen ptom or a NbeerfbradtheBdr tigha.alii | ey

| nt er sci enceanddp whitho- 316. Anmong the conpounds of fornula (1) that
are subj ect}o the invention, a first group of conpounds is forned by the
r

compounds f "BReSeNls @pveesn Atan wra Bie@r3dranashdant @@ﬁ@u&%ns/ ogggﬁgg,ggsent S

CH, 25and/or XsutEf@sEals ofel Pt eous| y. X represen / or
and_Rs, which r?ay ogén %gﬁﬁ%@?'&%ﬁgcﬁu%gy% chesepriease helogen

Rl, R2, ,

i ndepen&gﬁt |y BPMSagiouBs HeRs arsreuns iR withRaamd R ak idBfwdy aBUv@?Ched or

cyclic al kyl» Rptdppaahlsys Saibsk i %(a ne or_more of the following: o

hal ogen at O?;R-O@RC?- . -NROR 9M&'%§ﬁlé“"5 @?@ﬁ&;apw T NROR9, , 50 S(0)pRi 0;

-S(0) 2NRIR 9; “u? BU’FJ’ ePEE®)piRAeRendantyr ofugach(iR&); a hydrogen atom or a finear,
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, |
> Ry; represents a heteroaryl or a heterocycloalky! optionally substituted with one
Or more substituents chosen from linear, branched or cyciic 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 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
of hydrate or solvate. '
30

The compounds of formula (1) may comprise one or more asymmetric carbon
atoms. They may thus exist in the form of enantiomers or diasterecisomers. These

enantiomers and diastereoisomers, and also mixtures thereof, including racemic
mixtures, form part of the invention.



a hal ogen atom 10 a group -N(R11)C(0)R12, a croup
-N(R, 4) - CH9- C(0) Nl R15R9, in which R14 and R15 form together with the atons
to which they are attached, a heterocycloal kyl, so as to forma
pi per azi nonev%d in which RO is as defined below, a group -C(0)NRL6R17
with R19 andVRE2KII/ORERP6 t oget her with ®he nitrogen IBeTARIM MoLsHd hey
are attached, a heterocycloal kyl, so as to form advantageously a pi peri dyl
or a pyrrolidinyl a group -T-U, in which: T represents: a single bond,
200 a linear or bT%&Wgeow%ﬁf&i@ua(&may exisign depfor (@ pases & @icPHMiticp( 0) 1
i n which p i safssSde ha@Gbrsitd YormQPart &ﬁl% AYBhtiofl (CH2) . - in which nis as

t

defined below, with U representing a heterocycle conprising one or nore 25

het er oat oms choseh '$¥TATRMaY berriemsireq withiphamhacehtigally acaptalid hoigs helw the
sai d het er ocyaliseobetteg SorisU t romatic, optionally mono-
or di- org po(lga/nﬁubst i tg} ed wit h%%e@ﬁ@b%%’%&fgér’aﬁr SUPeNS Qertdatgotien

from . group®MeRAds ShioRaMgdB Alsafemspart gitbewent@r0) 1R7, |inear, branched
or cyclic al kyl s, TiptbeBal; ' i or .nore substituents
paurds wﬁ%ﬂj%llj@ig],awgér%bu%g& NGRYR E‘)’é’ﬁdo‘{)h@raﬁeéu‘ﬂ -CN;

chosen fromﬁt&\l{ﬁ?%e.n atons, groups -01F

sat ur at ed, afed 8¢ WFPmitassotiaiansowyainasnations ivdihadrey oS s it ed
with one or mokeulss sttt anisvaio f aLogen ato roups -OR9,
groups -NROR19 rﬁmd al kyl grou\f)s, té Eeh gg?%}%l é@c? SSW%@B?%?W@' Bﬁfti?fnﬁ'lel y
5substit ut ed W A™one or nore hal ogen atoms; it being understood that when

Uis a héterocyclioadkadnt&t 8bihe L SLAg;.at t O nitrogen atom the
sai d substi ttuen{qsi s advant a _eguisi yht:ﬁgés}g!r?ﬂf ?rﬁ)oﬁ?rﬁesg ‘BEW e IeEHPIRe in Ad
101 i near, brigfchedolowingdefindiogs Ryl optional |y substituted with one or

TRRORIOand 1 he. or pup s N Ao BRumift, 8HBing Akgniacvant ageous! y
borne by the o& éﬂn&ﬁﬂd}é@tﬁ‘ & bger or branchedepatestmt siphatic g wHOhay
ng %g pR . S(0) 2ompase 122980415 05 Qﬁ%bf?%)c&hé(k’éb%’?&ﬁéteg"'a% r-‘(cl%-ég)%[k?ﬁ.e&t/ way of O P
15 example, the following groups may be mentioned: (i) as group -Clalkyl, the methyl
group, (i) as group -C2alkyl, the ethyl group, (iii) as group -C3alkyl, the propyl or
isopropyl group, (iv) as group -C4alkyl, the butyl, isobutyt or tert-butyl group, (v) as
group -Csalkyl, the pentyi 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(CH3),-)
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. Exampies 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)alky! or
30 —~(C1-Ch)alkoxy, and in particutar, (i) as group —O-C1alkyl, the group -Omethyi, (i) as
group —O-C2alkyl, the group -Oethyl, (iii} as group —O-C3alkyl, the group ~Opropyl or
-Oisopropyl, (iv) as group —0-C4alkyl, the group -Obutyl, -Oisobutyt or -Otert-butyl,

{v) as group —~O-C5alkyl, the group -Opentyl, -Oisopenty! or -Onecpentyl:
» an aryl group: a monocyclic or bicyclic aromatic group comprising between 5



20or T represents: a group -0(0)-; or a group -0-(C2-03)alkylene-; wth
U representing a group -O0R9; 25or T represents: a |linear or branched
al kyl ene group; or a group -0-(C2-C3)al kylene-; with U representing a

roup - NRORQ; |terpatively two adjacent groups chosen fromRl, R2, R3
gnd %4 are%@gg&yﬂé%gwm with the two?carbons that PESHFR2A$#{050019

saturated, unsaturated or aronmatic heterocycle optionally substituted with
the said al kyl groups

hed ,0 I | k
bei ng opt i orfi] (7 Rt AT et iaamocs beiined SaliLe reensersnEsenPRROm

hal ogen at oncff ,argrgropss HARMby M@@rh@ﬂﬁiﬁmcﬂﬁ@%@,phéﬁwlg%upqéndf &R RgSHh- © @
| i near or arnched al kyl, optionally substituted wth one or nore

subst it uent ' Msen from hal ogen atons, groups -0R9, groups -NROR 9, the
group -CN, groips héXegjdVW@m_UEg@OBLpSo 15(rﬂélﬁﬁé}e@ﬂﬂorfdég{:lga&|>ﬂ<girc%ﬂ%0§r%§p

|1 1 ut a cyclo y )
ggt : 82; I5§ :u i '*Pﬁtoﬁa AT etgF%{L?E“S ?\I’]@@%"goml% MigndPkoxy group -OR9, an
aryl optionally s'rllrbsﬁahuﬁ llﬂew}owddlrr@@ebegrsafw&@d %ﬂ@ﬁ(ﬂéﬁ&)%ﬁt&@?&%d“ h%g‘group

| .k an rou - ,

gzgjlflgist(%Sc%}n%nsg one'§] O§ Qg‘é@%‘:’?dﬁé 1 Hie8sEiRrEed 1o ag a heterpovelpallid anched
al kyl, opti anadg. yEmmmés tofit reh- élrENYaﬁ& of Rt SO cyBiiakyd HatdrbdyeRE! $iaC s eBef rom

hal ogen at ons r oups s .NR9R19 and cycl oal kyl groups, (i11) a
cycl gal kyl %’ﬁ% i ‘”Ci'“éfﬁg F\% t iRRRERTIRONSy b SPPXYRIBA WPXifeNYhne agtidivyt e

substi t uént StetcdﬂwﬂmﬁJrS/rOmcgbI@njﬂS bﬁﬂm@a ial %ﬂendﬁal Q}@ﬁibll@fn {15 .ﬁegz&fdﬁngps
-0-(C1-C3) al %Ry d thé%%.fa r@ﬂ@ @é 13, . 20 represent
hydr ogen at 3ffi AP Y pA&HIARG ort '@9‘3! iy al F(%Ha yérapyandgeoliexanyiRe
represents mm‘pﬂwlmglerpw&irﬂm p@ﬁﬂéz@{yl tetrahydr&ﬁlob%hgls%ﬁﬁténﬂ SR &PRBIRE om or
a linear, brgnch P cl. lrl<‘ tional stituted wth one or nore
subst i t uent sdafy Bcglérﬁ %yrfWéﬂZB@B yrrﬂ'l"&i'ups PYIRzoiyl, andityeipephaub R19;
dihydropyranyl, pyranyl, tetrahydropyrldyl, dihydropyridyl, tetrahydropyrimidinyl and
15 dihydrothiopyranyl, and corresponding groups derived from fusion with a phenyl

nucleus, and more particularly morpholinyt, dioxalanyl, benzothiazolidinyt, pyrrolidinyl
and benzopyrrolidinyt rings.
Advantageously, a heterocycloalkyl is an optionally bridged cyclic alkyi 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 piperidy, 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 heteroary! group. _
Heteroaryls that may especially be mentioned include the following
25  representative groups: benzimidazolyl, benzothiazolyi, 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.



and/or R6 represents a heteroaryl group, advantageously a pyridine; and/or
RO and R 9 represent, independently of each other, a hydrogen atomor a

| i near, 30branched or cyclic al kyl; and/or R10 represents a hydrogen
atomor a li § d or cyclic alkyl optionally substituted with one
or nore hal o@gﬁzgﬂi@ggﬁﬁd/ or R11 atl R12 represdfRT/FRZO4FORMEY y of
each other, a hydrogen atomor a linear, branched or cyclic alkyl,

optionally s ut with one or nore substituents chosen from hal ogen

atoms, gr oup?%s atﬁ% a}aguﬁgpepﬁ&gﬁfgme&ioﬁl SRR IGYLr Pl @ch &4rvhni t h

the atons togmbhpth they are attached, a heterocycloal kyl, so as to forma
or a heterocycl oal kyl

| act am  5and/ or epresents _a_heteroani|

optionally substi Y‘%@&ﬁ%ﬁ}eﬁ?r@%%oks %rstétuge@bérﬂq puRstiusnEmb @ e Binaren@ar

F\r anched or mzm: carbar laydnss inbhdlb@iimmetﬁmteh_éﬁeﬁﬁﬁjclb%U/dﬁb@ﬁ%rb%ﬁ@drﬁte, on

et eroc 0 rises.at l.east one njtrogen atom this atom na

opt i onaﬁgy gﬂggﬁ'nelteﬁgg@%@ 036%%??'5 E‘S%ﬁ'?cyﬁﬁ’vwﬂeﬁggﬁl%ﬁo‘ﬁf@ Gagnpgises sevral
10t et r ahydr o$ubstiuentantiegrméy be [orsebh iflerdit Romanl/ Aherd SRPERRENSH he 1, 2
or 3, 15and/or represents 0, 1 or 2 and/or in the formof acid, base or
addi tion sal?anﬁ?tﬁ"gn acid or a base, and also in the formof hydrate or
sol vate. 20 > a_photectingt greus P eUHGap ahatf pEKaY R dobdibeNafstiAl @ SréRiceet s of
th_e inventio @ ﬁecand r ug of corTFounds S (;or ned b¥ t he” conpounds for
which: A re%?% ErPActian, stck ap afvdioxyt aF #-amie4YEpp)a Binthgsisaandriesgedisl y X
represent(s Qb regénerie, th&intallreactive RubctiontitGRe BBY oPehd SRithdGAlEX@mpld berent,

represent, ind ndent |y of each ot her: drogen atom a linear,
branched or rﬁgﬁ%ﬁ’lg RS 898 Pﬁrﬂ?tfa?'%t%‘ igéf?ré’t’?‘%"i H eihadp rarfppvenf int he

fol I owi ng haPogectivatGmbips & Organic SHRAeE”, ANESHR & all, 2"8PuhbE (udRe Aney B 9
represent, ikdependent | each other, a hydrogen atomor a |inear’,
B IS o York

branched or '‘a group -S(0)pRle or a group -OR1O, in which R19

represents a hydragmninat @OURT a yroup ERE cahNRNEREN Sleaddts b &l kybcaBtdyonal |y
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 exam ple. Such
leaving groups are, for example, halogens or an activated hydroxyl group such as a
methanesulfonate, benzenesulfonate, p-toluenesulfonate, trifiate, acefate, efc.
Examples of ieaving 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 (1) that are subjects of the invention, a first
group of compounds is formed by the compounds for which:
A represents CH or C(CH;), advantageously A represents CH:
25 and/or
Xrepresents CH or N, advantageously X represents CH;
and/or
Ris Rz, R3 and Ry, 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 -ORg;



substituted with one or nore hal ogen atons, and p represents 0, 1 or 2, a
hal ogen atom a group -N(RI1)C(O)Ri 2, in which R11 and R12 represent, 5

i ndependently of each other, a hydrogen atomor a linear, branched or
cyclic alkyl aor R11 and R12 form together with the atons to which they are
at t ached, aW& EOEHPEP3 kyl , so as to fldrm a | act am PCA/GRBAH10B0019; n
which T represents: 10 a single bond, - a |linear or branched al kyl ene
group, a group -0(0)- group -S(0)p, in which p represents 0, 1 or 2,

a group -0-(CH2)p- Pn 'W%Q%Pf n represents 0, 1, 2 or 3, 15 and U represents
a heterocycl e conprbsi-gyl;one or nore heteroatons chosen fromN, 0 and S(0)p
in which p represents &{1 )ggfgr 2, the said heterocycle being of the fornula:
m/27/101 \ MiV/i4 Pn WP 8Rp0 represents the position of attachnent of U
to T; ML represents aCOMWR,Rgatom M2 and M3, which may be identical or
differen§, represent a ;.‘O or 0 atomor S(O)p in which p =20, 1 or 2

M4 represents a C, 6(2'6 ,)p %0 or S(O)p atomin-which p =0, 1 or 2; 25each
of the M, which may bg@derirR'gal or different, represent a C, C(=0), N, 0
or S(0)p atomin which p. =0, 1 or 2; 1=0, 1, 2 or 3; it being
under st ood t hat SR AP - B, M2, MB, M4 or M may be optionally
‘substituted if a~aRhRRpYORS, available and/or the adjacent M, M, M31 M4 or
M 30nmay be attached via a doubl e bond, where appropriate; the said

het erocycl e U bei*r@halggen &oed, unsaturated or aromatic, optionally nono- or
di- or | ysubsti,t M two or several substituents chosen from
gr oups EigR?, in \;h%léﬁg&%¢%3re£§)(aRﬁfs a hydrogen atomor a linear, branched
or cyclic alkyl, *ahgrogeN(RibbE-C(QMNRIPS,, MO8RchiRy, ahd & I87m/ petwentts a
hydr ogen at om or I AEAL o, ic.al kyl inear, .branched or
cyclic al kyls, ad\a/tglﬁt ageob%%fc-gqﬁ%tf% %tta%&gt%ygte@’cygo@b% TpPoggIform a
optional | y substi tpiperdzinpnenarshie whichmiRyie ab dbiimpairbeddvgns,

* a group ~C(O)NRsR17 with R4 and Ry7 forming, together with the nitrogen
15 - atom to which they are attached, a heterocycioalkyl, so as to form
advantageously a piperidyl or a pyrrolidinyi,
e a group -T-U, in which:
» T represents:
o asingle bond,
20 o alinear or branched alkylene group;
o agroup -C(O)-,

o agroup -S(O);- in which p is as defined below, or

o}

a group -O-(CHa),~ in which n is as defined below,
with U representing a heterocycle comprising one or more
25 heteroatoms chosen from N, O and $(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 -OR;,
30 X

.0

halogen atoms,
groups -C(O)R7,

linear, branched or cyclic alkyls, optionally substituted

*
0.’

*,
hod

with one or more substituents chosen from halogen atoms,
groups -ORyq, groups -NRgR’g and the group -CN;



saturated, unsaturated or aromatic heterocycles, especially a heterocycle
conprising an N, advantageously a norpholinyl, a 10 pyrrolidinyl or a
pi peridyl, optionally substituted with one or nore groups chosen from

hal ogen ato n | kyl groups optionally substituted with one or nore

hal ogen atoﬁ&g‘@g"i’oﬁé?ﬂgti vely two adj d@ent groups fPSHI/ER2831/A50019 R3
and R4 are linked and form with the two carbons that bear them a
saturated, unsaturated or  arQmat itc 1% heteroctycl e, optionally substituted
with one or nore |inear, brafchS@M5Eedy YRsAtptRY| Q5 Sipatia hhetgrgacigs.ky |
groups being optionally subst optidregy Weutitited 8ASE PRE B Aldk: CHBSBRIhisOM
groups -NROR 9, in which RO ang R 9 represent, independently of each other,
a hydrogen atom or an al kyl gFBRREN TE95R NalQeen AloMsy SE3HPF cOBei FigAsuSEBRA ¢ h
the aromatic ring, 20> R5 repaaseys gtdupsatid Baiaralig Pe@RChag Adtshally
optionally substituted with one ?{l&%r? substituents chosen from hal ogen
atons, cycloal kyl groups, grodpStiypswione or Mateirlegsnatem® 9. represent

i ndependent |y of each ipthuig @hdepsisyeRata®@hol a8 &l katbrddyQsakANgrdlioups
-0R9, in which R9 represents a hydrogen atom or an al kyl group,” (ii) an
aryl optionally substi©REE eh '%?‘Fg gre JHiaes &tandt theldatds Sé‘g%fg'é@ﬂtf isBom
groups (Cl-C3)al kyl, halvag@gedispehcasdremoups -0-(Cl-C3)al kyl, and R6
represents a hydrogen atomor, a |inear ?éanched or cyclic alkyl, in the
formof acid, base or additian SHPURIGRIRna8Ei d or a base, and also in the

form of foydrate or solvate. &0 linear, braheR&W of Beciie MRSy fsbaitlad( 1)
that are subjects of the inventjon, anot herbsgrou% of " conpounds is formed by

t he conpounds correspondi ng t ¥ SARET B1or§ sybshiients chesgirirerniplogapRfopRULE
91) ISAEP in which: Rl reprggenssora, MdegﬂLR%taﬂmth@?ﬂobEe@N; branched or
cyclic alkyl, optionall ubstituted wth one or nore of the follow ng
substituents chosen fr3(5¥ri| | BYLrPURBEHENt RRind Fevantpgrdusly bemarhycthergaidnd R 9
represent, independentdityogeh ##@6horot her, a hydrogen atom or an al kyl group,
advant aﬁgously a net hylj, -01R10, in which IR10O represents a hydrogen atom
or a linégar, branched '0fPEPEMS: al kyl optionally substituted with one or
nmore hal ogen atonms, a habogegrogp COYOR group -T-U, in which T represents: o
a single bond, an alkylene group, advantageously a group -(CH2)1-3-, a
group -C(0)-, a group -B- &¥EYR S{H2wAich n represents 0, 1, 2 or 3, and U
represents a saturated, dgnsagrigtedceicRampmhéc heterocycle, optionally
nono- or disubstituted t\ﬁ : h pz%?sub,stl t uent dvant ageously chosen from

N a )
$PNHRG 219roRp ‘Nﬁﬁ?‘@:sents a hydrogen atomor a

hal ogen atons, groups¥
| i near, 2Joranched or cwyglic al kyl, advantageously a nethyl, [|inear,
branched or cyclic al lgryl s, advantageously a nethyl, an ethyl or a

cycl opropyl, the sai d dPRIASERE ng optional Iy substituted with one or nore
hal ogens, heterocycl es, cadvgpuggeauslor saturated, conprising a nitrogen
atom advantageously a norpholinyl, a &}’/rrol idinyl or a piperidyl, the said
het erocycl e bei ng opti on@l |38roup =0-(C2-C3)alkylene-;

with U representing a group -ORy;
25 ' or
» T represents:
o alinear or branched alkylene group; or
o agroup —-0O-(C2-C3)alkylene-~;
with U representing a group —NRgRg;
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



CORRECTED SHEET (RULE 91) | SA/EP substituted with one or nore groups
chosen from hal ogen atons; >R2, R3 and R4, which nmay be identical or
different, independently represent: a hydrogen atom 50 a linear, branched

or cyclic alkyl ionally substituted with one or nmore of the foll ow ng
substit uent swbwgggﬁbﬁg%&ﬁhal ogen atons drd groups - NROWRIKFR2A13/05091Rg and

R g represent, independently of each other, a hydrogen atom or an al kyl,
advant ageously _a net hyl a group -01R10, in which R10
represents a hW%gsé’RthFW oTo5AN 41969 | alags Bt P@Hﬁi’l’ 19/ RssPRrut @Y WFUPSone or

nor e hal ogen atNRgR’,, a hal ogen, a group
-T-Uwith T representing a bond and U a norpholinyl, or DRL and R2 are
|l i nked and f "Wwith the two carbon atons that bear them a het er ocycl e

chosen from a Bspeprésinte, a thiazole, a tetrahydrofuran and a 15 di oxane,

t he sai d heterocycl e, bein g tional I%ﬂsubsti tuted with a |inear, branched
or cycli@ al kyl Opfi 'B'Wé‘l’lcg' gy wirtiepallkReresttuted, wilhi RS RET dRereR g
represent, i ndepenglgntidugntefchegsirérhMaloged stk @B8bsabRy) R(gbuﬁs ety shet he
said heterocycle being fused with the aromatic rin D represents (i) a
| i near or br anchedgrQngpK‘c@ﬁ%’rpisquQWRﬁﬁ- ErQL@SS“%Q%BGna”dZOY%aﬂ% groups

advant ageousl y an @itiaybily supkiitoRalvith $§spLARIEY Wi th one or nore
substituents chosen from hal ogen atons advant ageously a fluorine atomor a

group -OH, (i) ar® aFYFolpt okl eRicaallystUstifbied Wilht hareHR -8ReRiwr e substi t uent s

chosen figom gr oupsSgh Sikn r@h,gbegadvant ageously a methyl group, hal ogen
atomrs, advantageously a fluorine atom and groups -0-(Cl-C3)al kyl

25advant ageous| y *aay el eprienalyepbstituted hathf onemooimare isdbstiieends shosatdiromon
salt with an acid 5 ' f of ~ hydr r_sol vate.
Anmong t he corrpound@bg?S @frermag%ilh?!oggn %ﬁnﬁs%ﬁé@sm%wgn ﬁragwboer made of 30
t he conpounds f ore abiath—(Ch)-Bpresents CH, and/or D X represents CH; and/or
Rl, R2, R3 and | fe0l esent ; n r .. 1S other
than a hydr ogeﬁ&gﬂng%eggﬁﬁﬁ 8rre'6(£‘u«’ ’ cltl)l'%igégﬁ%g%%@aggw ?@Rﬂé& SUQ%P{QI%S
chosen fldom CHNitiCEse MDmMore substituénts chosen friem) haldgen atbims, groups -ORs, groups

-NRgR'sand cycloalkyl groups, (i} 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 —(CH,)-Rya,

and/or

20 Re represents a hydrogen atom or a linear, branched or cyclic alkyi,
advantageously Re represents a hydrogen atom,
and/or
R; represents a hydrogen atom or a linear, branched or cyclic alkyl, optionally
substituted with one or more substifuents chosen from halogen atoms, groups
25 -ORg and groups -NRgR’g;
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
R1o represents a hydrogen atom or a linear, branched or cyclic alkyl optionally
substituted with one or more halogen atoms,

and/or
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R11 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, groups -ORg and groups -NRgR's, or R4y and Ry, form, together
with the atoms to which they are attached, a heterocycloalkyi, so as to form a lactam:;

5 and/or

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 corhprises at least one nitrogen
atom, this atom may optionally bear the said substituent, advantageously Ry; is a

10 tetrahydrofuryl,
and/or

t represents 1 or 2,
and/or

nrepresents 0, 1, 2 or 3,

15 and/or

p represents 0, 1 or 2
andfor
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 R; and Ry, which may be identical or different, represent,
independently of each other:
o a hydrogen atom,
o & linear, branched or cyclic alkyl, optionally substituted with one or
more of the following halogen atoms, a group -ORg or -NRgR’g, in
30 which Re and R’y represent, independently of each other, a hydrogen

atom or a linear, branched or cyclic alkyl,
o a group -S(O),Ry or a group -ORy, in which Ry represents a
hydrogen atom or a linear, branched or cyclic alkyl optionally
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10

15

20

25

30

substituted with one or more halogen atoms, and p represents 0, 1 or
2,

o a halogen atom,

o a group -N(R)C(O)Ry, in which Ry and Ry, represent,
independently of each other, a hydrogen atom or a linear, branched or
cyclic alkyl or Ry and Ry, form, together with the atoms to which they
are attached, a heterocycloalkyl, so as to form a lactam;

o agroup—T-U, in which

= T represents:
e a single bond,
* a linear or branched alkylene group,
* a group -C(O)-,
¢ agroup -S(0),, in which p represents 0, 1 or 2,
e a group -O-(CHa),- in w.hich nrepresents 0, 1, 2 or 3,
and U represents a heterocycle comprising one or more -
heteroatoms chosen from N, O and S(O)p in which p represents 0,
1 or 2, the said heterocycle being of the formula:

‘M /M2“$Mi)i

AN
—M
M3 4

in which
» * represents the position of attachment of U to T
» M, represents a C or N atom;
* M, and M;, which may be identical or different, represent a C, N or O atom
or S(O)p in whichp =20, 1or 2
* M, represents a C, C(=0), N, O or S(O)p atom inwhich p=0, 1 or 2;
each of the M;, which may be identical or different, represent a C, C(=0), N,
O or §(O)p atom in whichp =0, 1 or 2;
. i=0,1, 2 or 3; |
it being understood that each of the My, My, M3, M, or M; may be optionally
substituted if & valency is available and/or the adjacent My, M,, M3, M, or M,
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:

\O



1  N-N (Cl-C3)al kyl, advantageously a nethyl group, hal ogenatons,
advant ageously a fluorine atom. and/ or U represents a saturated,
unsaturated or aromatic heterocycle, optionally nono- or disubstituted,

conpri sing I ne nitrogen atom and/ or one 5oxygen atom and/or U
represents %%E@fﬁpgﬁ%terocycl e comprtPsi ng at | easPCIHERAD11/8§68019t om

and/or U represents a heterocycle chosen from § . zig
azetidinyl, advantageousl azetidin-1-y1l or an azetidin-3-yl, 100 a
pyrrolidinyl, advantad&d |'$ﬂ%z’ By M S FRPIESPIO R Y dmAsP catel of- 8-fipear.

an oxopyrrolidinyl, ad:rmageaq&iliyamylz-gxopyrrol i di n- 1_y'1i1 4a p: peridyl,
advant ageously a piperid-1-yl, a piperid-2-yl or a piperid-4- yl,
particularly advant ggéﬁfP@FQ aLP”ﬂﬁ’peri d-1-y1 or a piperid-4-yl; _

a 1, 2, 3, 6-tetrahydr epyyrowbysl -ccmi,vi?mpmgew&gyrzegeqts 2 RBydPodert 5@hyg,lr anmehd-
154-y1; _.a pyridyl, aqvantageousl pyrid-2-yl; a piperazinyl,

advant agdousl y a pi pe é%'?chgg%ﬂc“ga&&"r azepanyl , advantageously a

di azepan- 1-y1; o liaeaDbiinehdd i cycROIMRYS BgRAMSLYoRIVE MR, Idh- dny bror a

nmor phol in-3-yl, 20especially a 4-(R)-1-norpholin-3-yl, particularly
advgnt ageous?/y a nor Bﬁoqylc p%)pyl.i?pt?or?ally SLE%URI'[GG with ong or mgre halogen atoms,

1, 1- di oxo- 11anbda6- bhisafmatehol insatiratbd  AMoAGNIdE eemRayBEs, Aspbeamy! 8 (1)
that are subjects of thf%i nvention, 25nmentjon nay be made especially of the

fol | owi ng compounds | NefRERCYGIEIEPTBFSIG 631 op sHERagousHe 3 AMIrBh®EYbva

10 pyrrolidinyl or a piperidyl, optionally substituted with one or more
groups chosen from halogen atoms and alkyl groups optionally
7 substituted with one or more halogen atoms;
or alternatively two adjacent groups from among R;, Ry, Rsand R, are linked and
form, with the two carbons that bear them, a saturated, unsaturated or aromatic
15 heterocycle, optionally substituted with one or more linear, branched or cyclic
alkyl groups, the said alkyl groups being optionally substituted with at least one
group chosen from groups -NRgR's, in which Ry and R’ represent, ihdependently
of each other, a hydrogen atom or an alkyl group, |
the said heterocycle being fused with the aromatic ring,
20 » Rsrepresents (i) a linear or branched alkyl, optionally substituted with one or
more substituents chosen from halogen atoms, cycloalkyl groups, groups
-NRgR’s, in which Ry and R’y represent, independently of each other, a
hydrogen atom or an alkyl group and groups —OR,, in which Ry represents a
hydrogen atom or an alkyl group, (ii) an aryl optionally substituted with one or
25 more substituents chosen from groups (C1-C3)alkyl, halogen atoms and
groups —0O-(C1-C3)alkyl, and
» R represents a hydrogen atom or a linear, branched or cyclic alkyl,
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
Among the compounds of formula (I} that are subjects of the invention,
another group of compounds is formed by the compounds corresponding to formula
('} below:

CORRECTED SHEET (RULE 91) ISA/EP



7- Am no- 8- et hyl - 2- (4- hydr oxyphenyl am no) - 5- oxo- 5, 8- di hydr opyri do[ 2, 3-

d] pyri m di ne- 6- car boxam de; -

7- Am no- 2- (benzot hi azol - 6-yl am no) - 8- et hy1-5- oxo- 5, 8-di hydr opyri dO[ 2, 3-
30d] pyri m di ne- 6-car boxam de;

7- Ami no- 2- [ MVQ ¢@1H988888ecar bony! net hyl'dni no) pheny! aRGISFR202140500390x0- 5,
8- di hydropyrido[ 2, 3-d] pyri m di ne-6-car boxam de; 7-Am

i no- 8- et hyl-2-[ 4-(4-net hyl pi perazj ge- 1- car bonyl ) phenyl am no] - 5- oxo- 5, 8-

di hydropyri do[ 2, 3-d] pyri m di ne- 6- ¢ar boxam de; Q7- Ayh,

i no- 2- (4-cycl opent yl oxyphenykem - 8Rat hyl- 5-jpxo-§H, 8-di hyd ropyrido[2, 3-
d] pyri m di ne- 6- car boxam de; N™ ™ 0
7- Am no- 8- et hyl - 2-[ 4- (4- et hyl pi i n-j,bl) heA | am i no] - 5- oxo- 5, 8-
di hydr opyri do[ 2, 3-d1pyri m di ne- 6- §ar b@}(am!‘i de;N NH,
57- Ami no- 8- et hy1- 5- oxo- 244- (4- pyrRal i di n-1-vyl qigoeri d- 1-yl) phenyl am no] - 5, 8-
di hydropyrido[ 2, 3-d] pyri m di ne- 6- carboxam i de; 7-Am i
no- 8- et hyl- 5- oxo- 244- (4-pyrrolidin-1 -yl{i perid-1-yl)phenyl am no] -5, 8-
di hydr opyri qﬁ%iéﬁ: d] pyri m di ne- 6- car boxam de; 7-Am
i no- 8- et hyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpi perid-1-yl)phenyl am no]-5, 8-
10di hydr opyri d&] R3redigsgntsm di ne- 6- car boxani de;
7- Am no- & cycl opent y1-2:- (4- nor | i n-4-yl phenyl am no) - 5- oxo- 5, 8-di hydr opyri
dol 2. 3. ] pyrinm dine- i _%a%?’ﬁe;
g_- ﬁm‘dno- 8- _eg h%/IZ - g gi(o-émge(r,pbmcrhegﬁ oe cyciis Wikyn noptibpaigngUoattut@l wih Sne or

i hydropyrido[ 2, 3-d] pyrim dine-6-i.s carhoxam de;
152-[ 4- ( 4- Acet yl pi per d27'f- hiﬁ f?@%ﬂ%P@?ﬁ%ﬁ@r&?‘aﬁ?%@@ﬁé{%ﬂﬂ@ﬂm@r@,pa-
di hydropyri do[ 2, 3- d] py-NRsRi,dh meich-RadrieioR'a répikésent, independently of each other, a
7- Am no- 8- et hyl- 2- (4- 3}? hol i N 4- }/I belnzyl am noz- ? 0x0- 5, 8-di hydropyrido[ 2,3
- d] pyrinidine-6-carb g ggg -atom or an a kyl'group, advantageously a methyl;
7- Am no-18- et hy1- 5- 0% 0--2Rguh Which R, 3rapr&s8nttod hixirSgH MR STV IiHedR (R ameHabpy T i mi
di ne- 6- 20car boxyl am de; 7- Am , ] o
i no- 8- et hy1- 5- oxo- 244- $YPicFe ertipnalsubstikiprpmivsneRfimere halpoge atoms,
di hydr opyri do[ 2, 3- d} py4 hdlbdeh 416mb- car boxam de;
7- Ami no- 8- et hyl-5-oxo0-2-(3, 4,5, 6-tetrahyljro-2H11, 21bi pyri dyl -5' -yl am no) -5
, 8- di hydropyrido[ 2, RYPRYri-tmin Whiche- 6- car boxam i de; 257- Am i
no- 8- et hyl- 5- ox0- 244- (Z@xRRNEr ol id in-1-yl)phenyl am
i no] -5, 8-di hydropyrido[ 2, 3- d] pyri m di ne-6-carboxam de; 7-Am
i no- 8- etlAy1- 5- oxo- 2- (qui n&! & #inge A i no) - 5, 8- di hydr opyri do[ 2, 3-d] pyri m i di
ne- 6- carboxam i de; N )
7- Am no- 8- et hyl- 2- ( 3- nor pr?ozimi %Fﬁﬂ%ﬁg?‘y&rd&%ﬂﬁ%quﬁy&%r_og? 8(-(3552)r1'§dr opyrido[ 2,3
- 30d] pyri m di ne- 6- car box&m eeup ,
i no-2-(2, 3-di hydrobenzo[ 1 4] dicaLd=EHy}, #HA) nFasbionts 8 £%%:%, 8- d ihyd
ropyrido[ 2, 3-d] pyri mi di ne- 6- car boxam i de; 7- Am T '
i no- 8- et hy1- 2- ( 3- f | uor@d4U KeRIEesip R PRiHE A dsTLskes B sramaty dredepeyam] 2, 3-

d] pyri migi ne- 6- car box g % . I E 5 ’
oyt e 2t Doxaptan MO UARSRINIETA ERML S oy )
d] pyri m i di ne- 6- car boxAaerefrom:

o halogen atoms,

o groups -COR; in which R; represents a hydrogen atom or
a linear, branched or cyclic alkyl, advantageously a methyl,
25 o linear, branched or cyclic alkyls, advantageously a methyl,
an ethyl or a cyclopropyl,‘ the said alkyl being optionally
substituted with one or more halogens,
o heterocycles, advantageously saturated, comprising a
~nitrogen atom, advantageously a morpholinyl, a pyrrolidinyl
30 or a piperidyl, the said heterocycle being optionally

CORRECTED SHEET (RULE 91) ISA/EP



7- Am i no- 8- et hyl- 2- (4- nor phol i n-4-yl phenyl am i no) - 5- oxo-5, 8-di

hydr opyri do[ 2, 3- d]pyrimidine-6-carboxam de;

57- Am no- 8- et hyl- 2- (4- nor phol i n-4-y1 phenyl am i no) - 5- oxo- 5, 8- di

hydr opyri do[ i m di ne- 6-carboxam i de;

7- Ani no- 8- et\&ﬂg% ’b%ﬁ P®hol i n- 4- yI phenylBani no) - 5- oxo PG THFR2AJHOS8P9 do] 2, 3
- d] pyri m di ne- 6-car boxam de; 7- Am no-8-ethyl-2-(2-fluorophenyl am

i no) - 5- oxo- 5, 8-di hydropyri do[ 2, m i di ne- 6- 10car boxam de; 7-Am
i no- 244- (4, 4-di f1uoro[ 1, 41bi pP &%ﬁtﬁlﬁ%"“&h ong 9§ ”E"’?r@f%ﬁ;?bﬂ%lr%ha'oge“

i no] - 8-ethyl-5- oxo-5, 8-di hydatoasyri do[ 2, 3-d] pyri mi di ne- 6- car boxam de 7- Am

e L RS amﬁ%taaay.f4%@emg”ﬁegoa%er%mdmependenuy
i hydropyri do[ 2, 3- d] pyr i arhgdrogerbatear, boxam i de

157- Ami n@- 2-{4-[4- (3, 3- d|fluo | i di met hoxypheny
| ani no} - § et hyl - 5- 00- % 1Eaj; hﬂ?%’b%ﬁ F%aﬂfy' Pgﬁi hYaﬁ‘t??é‘%/L%AQ:&’ftB&@ﬁrﬁrde
7- Am i no- 8- et hyl- 2-[ 4- (ort dSMhQIfcﬂl‘bKnﬁﬂg sdbshtuﬁri’lb o?wééen from halogen atoms and

uor o- 6- met hoxyphenyl am no 18- di h dro o[ 2 yr|
i ne- 6- car boxam i de; 7- AQFP}'\BS- ZIQF&E( 1Bi "H@ '?59 g Zeﬁfeé? WH%‘P&@‘"&%O‘C

no] - 8- et hyl-5- oxo-5, 8- @fdiothards a @lﬁétanﬁ: e I@d’vﬁhta Srsha bewsni de;
7- Ani no- 2- (2- di met hyl ani nonet ﬁdﬁ)g r W, Qe Fff g

am no) - 8- ~oxo0- 5, 8-
di hydr opyri do[ 2, 3- d] fyr? HHUPrE" ‘bé'b}“’g’éﬁeﬁﬂ res?”%ﬁﬁ rg tﬁm or an alkyl
| or 0- 4- (14- cycl opr opyI mptnaaiwzsubeutmtewwumﬁ&irmwypa@@wu amns
i noj - 8- et hyl 5- oxo- %Eyrl do[ 2, 3-d] pyri midi ne-6-carboxam de;

257- Am i no- 8- et hy1- 2°[Za y-4- (4-nor phol in-4-yl pi perid-1-yl)phenyl am

i noj 25[ Zx?;1 5, 8- di hydr O@gfdudafm Fith Tepiedbhtthy orRt Sy B XYRPhIAGH o - AM
i no- Cc

| o
pi per azi n- 1- y%% ?p 80% a6y Biet oy oYt A% byQ saron Aloms that bear them, a
0x0- 5, 8- di hydr apyricdlal 2ctbseh Wém”éllgﬁlpéritﬁheﬁ @&hl@.@éﬂ@madﬁatrah drofuran and a

7- Am no-2-[4-( cl gpropyl pi perazin-1- thoxpen

i no] - 8- éthy1- 53@%%" %3 hgﬁﬁ%ﬁsm'@oﬁv °@a'brfb'§?§tif ea.\nﬂ@ %hr@ar Hanstede;

/- Am8 —— or cycln;: alkyl optionally substltutetd W|]EhI -NRgR'g, in W|i]t§3h Ry andng4 replre]eserr:t |

i no- 8-et hyl- - rifluoropropyl)piperi yl ] phenyl am
no}-5- oxo-5, 8 m}ﬁ g Eﬁé\[ﬁ@ﬁhﬁga BYPIIEHRIEM HE-1BEEYr boxam i de} 7- Am

i no-2-[ 2- chlthéearéh(et%r@dyhbéluélu@emeéd wmwﬂqe%ra;rﬁamwgam l n0] 8- et hy1- 5- oxo- 5, 8-
di hydropyridg[ 2, .3- ﬁ%) l r? ﬁil ne- rbo%:fim de;

i no- 8- et hy1- 22 RY(I# %QSp(f o 'H‘i"l’rnorl S?f):h Py F%?réﬁ'ﬁ figm 1 to 5 carbon

phenyl argono] - 5- QKQnéS &vaﬁtd@ﬁduéhpydd ey, 5thJ}1BW isObstites - \5|tﬂ3%fn€06ﬁrﬁ1d)r@e
7- Am no- 8- et hyl- 2- E‘g!?ﬁ ollgm\élrreth phenyl am no) - 5- oxo-5, 8- d i hyd

ropyrl do[ 2, 3- dI 69? nggﬁalaé omgragyantageously a fluorine atom or a

i no- 8- et hy1-5-0 ﬂ:u%443I-B4(u ?an3ar§f bmncfdauprsgsﬁm&b)vmrpsﬁ%rnnéeyédb@,h@eb{t%a m
no}-5, 8- d|hydro I‘Id& J) i m_i di ne- 6- car boxam de;

7- Ami no- 8- et hle OFeA, t? meﬁfﬂy % éé%"ﬁv'aawpta&@v%@om@&w|95¢Hpnd]al@e0xo 5,8
- di hydr opyr i-dofagonds, d]dpvantagsbuar- GaCﬁu&%arat&a and groups —O-(C1-C3)alkyl

6- (4- Morphol i n- 4@; ﬁhen yl am no) - 9-oxo-1, 3, 4, 9-tetrahydro-2 H'1, 4a, 5,

7-tetra#za- 10pR ?gﬁoé‘ﬁé‘al%o'é%w&%h de:  7-Am

i no-8-ethyl- .atﬂémfrﬁnebaml&us@ear%aumoﬂsml)mtﬁamtcwmsw|aﬁma|se% s KH- S, 8-

di hydr opyri 025? d(l{ yri m di ne- 6- car boxam de;
7- Ami no- 8- et Xdrge[ SPWaF?Et hyl pi peri d- 4-yl met hoxy) phenyl ani no] - 5- 0x0- 5, 8-

di hydr opyri do[ 2, 3-d] pyri m di ne- 6- car boxam de;
Among the compounds of formula (1) or (') above, mention may be made of
30  the compounds for which: |
» Arepresents CH; and/or
» Xrepresents CH; and/or
» Ry, Rz, Ry and R, do not all represent a hydrogen atom; and/or
> R, is other than a hydrogen atom; and/or

CORRECTED SHEET (RULE 91) ISA/EP



157- Ami no- 2- [ 4- (4- cycl opr opyl pi perazi n-1-yl ) phenyl am no] - 8- et hy1- 5- 0xo- 5, 8-
di hydropyri do[ 2, 3-d] pyri m di ne- 6- car boxam de;
7- Am no- 8- et hyl- 2-[ 4- (4- et hyl pi perazin-1-yl)-2-net hyl phenyl am no] - 5- ox0-5, 8

- di hydr opyry i mdine-6-carb m de;

7- A no- 8- etm-@ﬁ% gtéhyl [1, 41di aze?ﬁ 1- yopheny! &1 HER2913/030019. 204
i hydropyrido[2,3-d]pyrimid ine-6-carboxa m de;

8- (4- Mor phol i n-4- g} BheBYdPHdRHO) - 5- 0x0-1, 2, 3, 5-tetrahydro-3, 7,9, 9b-tetraazac
ycl opent a[ a] napht hal ene- 4- car boxam de;

7- Am no- 8- et hyl -5>~px0-2-{4[ 2-(3-trifluoronet hyl pi perid-1 et hyl ] phenyl am n
0)-5,8- dihydro |HBR§_8 d] pyri m di ne- 6- car boxam de; —¥R\_“

257- Ami no- 8- et hy1- 244- ( 3+ nDrpholln 4-yl propyl ) phenyl am no] - 5- ox ,éi

di hydr opyri do[ 2, 3 d]pyr m di ne- 6- car boxam de; 7-Am S

i no-8-ethyl-

F
-(2,2,2- trifluor i%;ﬁ" LLQQ%;PI]ph Iamn_)N F
dlhydropyr|d0[2 3-d rim di ng-6- car box

7- Ami no- 8- et hy1- 2- (4- (s) - 1- nor phol i'n- 3- yInethylphenylanino)-5-0x0-5,8-

30dihydropyr|do -d] pyr) i ne- 6-car m
i no- 8-i sobut [4 NB- phoHu thyl.ph?nyl m i no] - 5- oxo- 5, 8-
dlhydropyr|d0[2 r| e- 6- carbo i de;

i no- 8-et hyl-2-{4- [2 ( quoroazetld in-1- yI)ethyI]phenyIan1|no} 5- 0x0- 5, 8-

di hydr opyri do[ 2 yrim e- 6-carbo |de
7- Anmi no- 2- [ 4B nnr plrnN4 yI BYpp Ianu 5 0Xx0- 8- pr Opy1- 5, 8-
dlhydropﬁrldo[Z ] pyrim - 6- car box 7 Am

i no-8-ethyl-2-[4- 2 hydro§¥ethyl)phenylan1no] 5-0x0-5,8-d i hyd ropyrido[2
a&mide; 57-amino-8-ethyl-2-(4-hyd roethyl

,8-d ihyd ropyrido[2,3- d]lpyrimd ine-6-carboxam de;

7-Anino-8-ethy1- (2-nethy1 1,2, 3, 4-tetrahydroi soqui nol i n-6-yl am no) - 5- oxo-

5, 8- di hydropyrido[ 2, 3- d]pyrlnldlne 6Fcarboxan1de 7- Am

i no-2-{4-[2-(1, 1-di oxo-llam

bda6- thlonnrggﬁgi:>4_JJ etﬂzgi;iﬁb%gz%fhol- - et _T\_Egé-oxo;s,S-di hyd
ropyridof 2, 3- yriylnid i ne-§-ca amide; 7-Am

i no- 8-et hyl-2-{ 2- (4- met hy1~3<oxopi per azi n-1- yI)ethfIIphenyIanl

i no}-5-0xo0-5,8- di hyd ropyrido[ 2, 3 d] pyri midi ne- 6- car boxam de; 7-Am
i no- 8-et hyl-5-o0xo0-2-(441- (§“§\§_ uor opropyl ) pi perld 4-yl ] phenyl am

no}-5, 8- di hydr6pyxi do[ 2, 3-d] pyr dlne- carzjzj
157- Am no- 8-€ yI ‘U&ﬁﬁZ {4-11-( 3-tri rop yI)plperld 4-yl ] phenyl a
m no} -5, 8- dihy rideC®, 3- d]pyrlﬁlﬂlne 6-C xa

i no- 2-(4- dlnethylanlnonethylphenylam ’

- di hyd ropyr|d0[2 3- d]pyHIﬂ
_chor o- 4- (4-pyrrol (
t hy1- 5\ox

no) - 5- oxo- 8- (2, 2, 2- trlfluoroéfﬁgl%

i di ne- 6- car boxam-de i no- 2=

i din-1- yIpipEngizgyL{éﬁﬁﬂylan1no]

20di hydr opyri do{ 2, 8- d\oyri m di ne- 6- car gxanide'N7-A i no-2yJ 3-

| oro-4-(4- pyrrolldln 1-yl pi peri d- 1-yl ) phényl am i n6T- 8- et hy1-5=0x0- 5, 8- di
hydr opyri do[ ]fz:j m di ne- 6- car boxam de;

7-Anino-8-ethy1 NOXOF 2- (4- pyri d- 2-yl met hyl phenyl am no) - 5, 8- di hydr opyri do[ 2
, 3- d] pysi m di ne- 6 ear boxam de; 257- Am i no-2-{442-(3, 3-difl uoropyrrol
i din-1 -ypethyl]phenyla mino}-8-ethyl-5-o0xo0-5, 8-
di hydr opyri do[ 2, 3-dl pyri m di ne- 6- car boxam i de;
-80
v 2

Me CF, N
_CNI ( > VAR _CN W
) _/

CORRECTED SHEET (RULE 91) ISA/JEP



7-Am i no-8-et hyl-5-0x0-2-(4-pyrrolid in-3-yl phenylam no)-5, 8-di hyd
ropyrido[2,3- d]pyrimidine-6-carboxamide; 7-Am
‘i no- 8- et hyl- 5- oxo- 2- (4-pyrrolidin-3-yl phenyl am no) - 5, 8- di hydropyrido[ 2, 3-

30d] pyri m di ni de;

7- Ami no- 8- et R@?%'@@ %P4 ( 2- pi peri d- 1-3® et hyl ) pheny| ROTIRRHAC13/856019
i hydropyrido[ 2, 3- d] pyri midi ne-6-carboxam de; 7-Am

i no-2-[4-(2- m)rphol i n-4-yl et hypphenyl am

no] - 5-oxo-8-(2,2, 2-trifluoroethyl)-5-8- d ihyd

ropyridof 2, 3- d] yri\m di ne- 6- carboxaml 7-Am i no-2-{442- (4 4
uoropi perid-1-Yypethyl]phe mlno} -ethyl- 5-6ex0-5 di hydr ogyri 0[2
3-dlpyri midi ne- -car m i

i no-8-et hyl-2-[4- (1 met hyl p oI|d|n 3 Ap”nenylamlno] - xO 5, 8- di \hyd
ropyrido[ 2, 3-d]pyri midine-6- carboxam i de; '7- Am i no-2-1412-('3,3-d i flwuor opi
perid-1-yl)ethyhl phenyl am i no}-8-et hyl-5-o0x0-5, 8- d

i hydr opyrido[ 2, 3- yrym Ndi ne- 6- car boxani de;
7- Am no- 8- ( 3- net hoxy-py.opy/l) - 2-[ 4- ( 2- nor phol i n- 4-yl et hyl ) phenyl am no] - 5- oxo
-5, 8- dihydropyrido[ 2, pyri md ine-6-carboxamide; 7-Am

i no-8-ethyl-2-[4-(1-nethyl pi perid-3-yl)phenylamino]-5-o0xo0-5, 8-

10di hydr opyri do[ 2, 3-d] pyri m di ne- 6- car boxam de; 7-Am

i no- 2- (4-di met hy®am nom et hyl phenyl am i no) - 8-i sopr opyl- 5- oxo-5, 8-

di hydropyrid 3-d] pyri midi ne-6-carboxam i de;

7- Am no- 2- (4-di yI am nonet hyl phenyl am no) 8-1 sopropyl-5-oxo-5, 8-

di hydr opyri do[ pyri m di ne- 6- car boxam 157- Am :

i no-8-ethyl-5-0 o- - (4- P r|d 3- ylﬁhm% no)/_éx-d i hyd' ropyri do[ 2, 3-
o]

d] pyrimidi ne-6-ca boxahy de;
i no- 8- et hyl-5-oxo- r2\(1 2,3,74- tetrahya'rcr/s gui,nol |\n_-7/ yl am?'ﬁso) 5, 8-

di hydr opyri do[ 2 d] pyri We- - car boxam i de 7- Am i
no- 8- et hy1- 5-00- 2-§ 3, 4-Y ety ah 0| sog u inol in-7-yfamino)-5, 8-

20di hydrgpyrl do‘{\_uB d] pyri m di ne\ﬁ/caﬁboxam de;

7- Am no- 8- et hyI oxo 2-(1,2,3,4- tetrahydr0| soqui no(i n-6-yl am no) -5, 8-

di hydr opyri do[ 2 m d| n car -Am i no- 8- et hyl-244-(1-m
ethylplperld—AN Io @ I NOYL=R; ox ([‘{]ro |do[2 3-d] pyrim
id ine-6-carbox 7- AmM\]

no- 8- et hyl-2-[ 4-( 2- m)r phol’i n- 4-yl et hoxy)phenyl am noj - -oxo 5, 8-

di hydr opyri do[ 2, 3-d] pyri m i di ne- 6- car boxam# de;

7- Ami no- 2- ( 3- di‘metMyy| rri onet hyl ppenyl an -8- et hy1l- 5- oxo- 5, 8-
di hydr opyri do['g, 3- i Fhe-6Ncar m de; 7-Am
i no- 8- et hyl-5-0X0-2-[ 4- 4pyrroI| - 1-yPpiperid-1-yl)phenyl amino] -5, 8-

30d i hydropyrido[2, 3-d]pyr idine-6-carboxamide; 7-Am
| oxy) phenyl am no] - 5, 8-di hydropyri do[ 2, 3-

i no-8-ethyl < 244- [pigperi d-
d]pynmdm&ﬁ@ midé;, 7/ N\
7- Am no- 8- (3-a ropyl) - 2- (4N nor phol i n-4-yl phenyl am no) - 5- oxo- 5, 8-

- di hydropyri do[ 2, 3-d] pyri m di ne- 6-car.boxam de;
7- Ami no- 8- et hy1- 244- (2- nor phol i n- 4-yl ethyl ) phenyl ami no] - 5- oxo- 5, 8-
di hydr opyri do[ 2, 3-d] pyri m di ne- 6- car boxa de 7- Ami_no- 2- (4-di met hyl am

i nonet hyl phenyl am no) - 8- et hyl-5-0x0-5,8- d i ydropyn\}io[;-z 3-d]lpyrimid

i ne- 6- cgr box_al_rg ;};N\‘/O

withp=0,1,20r3

\\/N\\
10 and/or

> RS represents (i) a linear or branched alkyl advantageously an ethyl, (ii) an
aryl optionally substituted with one or more substituents chosen from groups



57- Am i no- 8-ethyl-214-(1 -ethyl pi perid-4-yl)phenyla m _

i no] - 5- oxo-5, 8-di hydropyrido[ 2, 3- d] pyri midi ne-6-carboxam i de; .

7- Am no- 8- et hyl- 5- oxo- 2- (4- pi peri d- 4-yl phenyl am no% AS, 8;1d: hydr opyri do[ i 3-

d rimdi negzfs Lde; 7-Am no-2-[3-chloro-4-(4-et pi perazi n-

- ]yloglplhenyl amg?ﬁmsgbg 5- 0x0- 5, 8- 10d& hydr opyri do| ZCB'BIIEBQ%MQF:QNQ

i ne- 6-carboxamide 7-Am i no-8-ethyl- 24ﬁ- (rjret hoxy- 4i (23ép:j]per| d-1 §

-yl propox henyl '@QI--OXO-S.S-diyropr o[ 2,3-d]pyri midi _

' ng- g-cgr bgigm' dg @TAm | 'r’fg'z 8-%‘1"%9?9%9%%&3’0-2%{4%%'1‘?'4- SFYPH udtaeRaThy 1g%Rr i d- 1

-ypet hyl ] phenyl amdvaofag&owssty alfludriye ratgry:r ardindr2, 2 i] pﬁr: ]m ihdi n?a- 6- car boxam i de
t mor phol i n- 4- Aet hyl | phenyl am

i1 ﬁZ) -A?- ot hili g%x'g%éfeg‘?'ﬁs %?8‘?‘6%% ‘ﬂﬁg{%@aﬁfﬁ@mﬁ/‘% etREgyCieaamyRaYi de

7- Ani no- 2- (4- di ethgh@nemdisetstijutga exoyipasing cdt-18ast tdhg Inibo§erP afond ity dhapyr i do

[2,3- dl pyrimdine:6- oxamide 7- Amino-2-(4-di nethyl ami nom
et hyl phelr%yl am i norlﬁy%lfgt[o%e?ﬁg?ﬂ/- propyl) - 5- oxo- 5, 8- :

20di hydropyri d&f A) Bsmibgynts aisdiunsed heterduysiarioferiginga least one nitrogen atom;
i no-8-et hyl-2-] 4'3&%7 et hyl pi perazi n-1 -yl)-2-fluorophenyl am noJ - 5- oxo- 5, 8-
d i hydropyrido[ 2, 3- di pyrimidi ne-6-carboxamide 7-Am no-2-{4-{1
- (2- cyanoet hyl Ppilpespresehtsyd h@thmycﬂanm(lt:)sm}frq&:j;et hyl-5-0x0-5,8- d i
i - im.Jid.ine-6-carboxam de . o
Dy Oal 2 8 O By b1 R eS Sty g iy - 5. x0- 5.
8- di hydPopyri do[ 2, 8- ¢ pyriidingj advafitogaobens bGoirs-tlyPsh 8y rblidiRL3-yi:
i no-8-et hyl-2-[4-(4-ethylpiperazi, n-1 -y1)-3-net hyl phenyl’'am i nol-5- oxo- 5, 8-
di hydr opy)r/i do[ 2, 3- dfpﬁ?‘i ﬁPﬁfO"ﬁ@Y'e?E!‘éﬁ%%ﬁg&H?'v8@-@@%0“ in-1-yl; |
i No-2-[ 4- (4-cycl opr opd pipériast, aﬂirmdgeg)aél)z/agpi%ﬁtrm1-plh_ﬁg}ﬂeﬁmg% ora g)i(paer.;iidaa,é '
- 8- -5- - - i h rido -dl pyr1 m di ne- 6-’ :
O~ 7-Am i ho- 2. 01 ansaa ¥ FUREY AReTeRR bR iy peRa A
I N0 - 8- et hy1- 5- oxo- 5, & 1.d,36etranpyopyialR advahtaysously 1201, brcs-Ruaaydeyam. i de
7- Ami no- g-[4-(4-cycl ogropyl pi perazin-1 -y1)-5-fl uoro-2-m ~
et hoxyprllenyl am no] - 8- ef’ﬁyl 5- 0xo0- 5, 8-di hydropyrido[2,3-d]pyrimid
i ne-6- car boxam i de o?-aA:ryriHylpacRraﬂn%g(eéﬂWQngyﬁt{]-Qﬁ]él pi pgrgzij_ -
by oo 5 o MBS b Bk P ¢
o bt o) cxopropH dupeaad) m'éﬂm%c’%}eé B@Zé@};h\ﬁl)éjk flnmeI 6- car boxam i de
-5- - - i - i -6-
57 Am { no- 8- ot hy L 5 ofo IR, ASYRTBHERRANGH ey ol vEiphg dnorehorn- Sy,
ropyridgf2, 3-d] pyri mebpediallg- a 64¢R)-DOKARPMAIAS-yI, particularly advantageously a
7- 2¥n no-%- et hy1- 5- oxo- 2-@216I.H_r4oq_oxyphenyf’gm nog - f 8- di hydr opyri 30{'2, 3-
d] pyri ni di ne- 6- car box MMV . . .
7- Ami no- 8- et hy1- 2- (&- met, hdioye laintbddsthiamofMbtif49x0- 5, 8- di hydr opyri do[ 2, 3-

Among the compounds of formula (l) 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:
T—Amino—8—ethy!-2-(4-hydroxypheny[amino)—5-ox0—5,8—dihydr0pyrido[2,3-
d]pyrimidine-6-carboxamide;
T-Amino-2-(benzothiazol—6—ylamino)-8-ethy|—5~oxo-5,8—dihydropyrido[2,3-

30 d]pyrimidfne-G-carboxamide;
T—Amino-2-[4-(cyclopropanecarbonylmethytamino)phenylamino]-8—ethyl-5-oxo—5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide:
T-Amino-8—'ethyl-2—[4-(4—methylpiperazine-1—carbonyl)phenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;



10d] pyri m di ne- 6- car boxam de 7- Am no- 8-ethyl-2-(4-fl uorophenyl am
1no)-5-0x0-5,8-d i hyd ropyrido[ 2, 3-dl pyri midi ne-6- carboxam i de
7- Ami no- 8- et hy1- 2- (4- met hoxyphenyl am no) - 5- oxo- 5, 8- di hydropyri do[ 2, 3-

d] pyri m di ne; 6 m de 157- Am no- 2- (benzo[ 1, 31lcli oxol -5-ylam
i no) - 8- et hyl"@oé%a%%?& hydropyrido[ 2,22 d] pyrimid POEFR2041HO5G0MY de

7- Am no- 8- et hyl - 5- oxo- 2- (4- pi perid-1-yl phenyl am no) - 5, 8-di hydr opyri do[ 2, 3-
d] pyri m di ne car Z)(gam de 2- met hox

Y5 5 e TR Breupr@tanar BRLRH RS IONb B &rinycropyidof2.3-

20net hyl am nd}pﬁﬂdeMe’éﬁ Badokytieepyr i do[2 3-d] pyri m di ne- 6- car boxami de

7- Am no-8-is 1- thoxy-441- 33tr|fluoropropyl)p|per|d 4-

yl ] phenyl am ﬁ%ﬁn éog ﬁ‘é'zgﬁ(fd'ﬁ P@&W% BP@e’H’]WW -8k Ma86- car boxani de

7t ﬁ\m n04?1c)(/d‘hwbﬂﬁw0ﬁ3-hlb%lﬂﬂdr% Eimcarboxargldle1 shenyl

et hoxy- ri or Opr op. eri - enyl am

i no}-5 5- 0x0- 5?@%3??1§E?F% rqxagﬂ[ B (%@)yg]) '|1TWF?‘EPridn yl@*@avlbmh‘ﬁ@de 257- Am .
i no-8-(2- rretcthbyqre[bymbbzQde&nmda-tetm&yméxér;ﬂng 3, 3- tr| f 1 uor opr opyl ) pi peri d- 4-

| ] phenyl am | dropyrido[2, 3-dlpyri midi ne-6-carboxam
?/ d]ep y ﬂ&n‘}mo-S eXh lg-oxo- -[4-( X pyrro idin-1-ylpiperid-1- yl phenylammo] 5,8-

7- A no- 2- { 2igtbeitofi ot o-cArbbRiABEPY1 ) i per | c1-4-y1] pheny! ami no} -
(0)¢

(t et r ahydr of GPIIOE PP IP-I8- (E-pyraldin-dpipinadis Ly phepygmine-8idne- 6- car boxani
de 7- Am §0no-d@hyetrirytidbEeex alpPrithidithk-6-8arBoxamide:;

3-trifluoro zet|d| yl ] phenyl am no} - 5, 8-
30di hydr opyﬁr gﬁ%/rf}g %Wrﬁh@@r%ﬁiﬁaﬁﬁwlmo)&@rmo% 8-dihydropyrido[2,3-
II’]OZ{SHLH]p}ﬂ‘Hﬂd!ﬁB-tﬂQ@{'NQ)énﬁde (3,3,3-trifl

uor opr opyl ) erid phenyl ani no
8-i sobut y1- ? 916”058 §t%l'%§?d?%ﬂ§r(f?’8?ﬂc£“%jwwm Jpienyiamiecle.8ar boxam i de  7- Am
i no- 8- et hy 1-dihyaixapyRidd[2(3ldBydmiBink &L i 2BMbxbRNF | d- 4- Aphenyl am i no] -5, 8- d
i hydr Opyll‘l d(z)g ﬁe@ r.imi di ne-6-carboxam i de
7- Ani no-12- ( H@?@Mﬂpﬁ?ﬁﬁr|Hlpﬂeﬂ}lﬂﬁiﬁ@ﬁlr?@iﬁ"ﬂﬂ)ﬁ351Ybﬁ®xe5[;ﬁ‘1enyl 5, 8-
di hydr opyri dﬂiyﬁrca:ydbwr&dnbﬂmaméﬁwdr@&em@e 7- Am i no- 8- (2- hyd
- 4-yl phenyl ani no) - 5- oxo-5, 8- d

roxyet hyl) - 2;

i hydr opyri dd[’ myoﬁ—ﬁé}yf/@n@ B]O 9@1”6‘46/3?%6%3@91"10&1@ -0%0-5,8-dihydropyrido[2, 3-

57- Ani no- 2- {dpymedidina-chrihckatnfie3, 3-t ri f | uor opr opyppi perid- 4-yl ] phenyl ani no} -
5- 0xo- 8-

t hi azol - 2- yI'ieTRPE-gthyt: %Pﬁ?/aﬁ%‘ﬂwlind%{’iﬂmﬂl%ﬁﬁrﬁ'ﬁvﬁfépﬁ@oﬁ Tdpyomatinad- 7- Am

i no- 2- {Zerretcbmoxylémid]e-(B 3 3 trifluoropropyl)piperid-4-yl]phenyl am
no}50xo8rﬁ§‘h|ao-- 3}158d|hdrop ido[2, 3-d]pyrimidi

ne- 6- car boxdi 1"G8" etﬂ?‘r’l‘ X%Z'({ (hpigetdsay=y @mmgﬁhpmwlnp;as(z met hoxy- 4- pi
peri d- 4-yl phinydtoppridd]e B cﬁpyr;mldme 6- carboxamlde

100x0- 5, 8- di r1%/dr o%x dlo% %) ri mdi ne-6-car boxam de
8- (2- Acetyl 5 "HHat ?ﬁ'y IRy S ii@Irﬁﬁmﬁ@%ﬁMq]mw@ds&ssylammbu G@-opr opyl ) pi p
erid-4- dlhydropyndo 2,3-d pyr|m|d|ne—6 carboxamlde

yI]phen ropyrl 2, 3-d] pyri ni di ne- 6- car boxam de 7- Am
i no- 8- ( am |’§r‘%‘89 "&'25? @fQPMU@J ﬂ)’d@ﬂ ryfaniiog]-58-dibyd®pgridal2, 3-

i hydropyri dde&andﬂiq:grcbmob(gmm- 6- car boxam | de
157- Am no- 2- lin- 4%¥Ip enyl am no) - 5- oxo- 8-pyrrolidin-3-ylnmethyl-5,38

(4- nor p 8[
- di hydr opy/ TBNg-8R QY PR -(HuneliB-Lodampinrifisdshydrapridol2, 3-dlpyrimidine-6-
i no- 8- et hy ledrbbhartidesct hyl pi perazin-1-yl)-2-hyd roxyphenyl am
i noj -5-oxo-?, 8-. di_hydr g él’l do 2, 3- d%}g yrimidine-6-carboxamide 7-Am
i no- 2- (4- mof PRBINPY: thzg Wiri"hbj BYBING)-Briope5i idiydrbpridof2] 3.5, 8-
20di hydB@pyﬁjpglﬁrbﬂjir%@hﬁébbk%ﬂbne 6- car boxani de
7-Amino-2-(2, 3-dihydrobenzo[1 ,4]dioxin-6-ylamino)-8-ethyl-5-0x0-5,8-
dihydropyrido[2, 3-d]pyrimidine-6-carboxamide;
T-Amino-8-ethyl—2-(3—ﬂuoro-4~hydroxyphenylamino)-5-oxo—5,8-dihydropyrido[2,3-
dlpyrimidine-6-carboxamide;



7- Am i no- 2- ( 2- met hoxy- 4- nor phol i n-4-yl phenyl am i no) - 5- oxo- 8- pyrrolidi
n-3-yl met hyl 5, 8- di hydropyrido[ 2, 3-d] pyri mi di ne- 6- car boxam i de 7- Am
i no- 8- et hyl- 2- (2- met hoxy- 4- pi peri d- 4-yl phenyl am no) - 4- m et hy1- 5- oxo- 5, 8-

di hydr opyri m d i ne-6-carboxanm de

257- Am no- Zd%ﬁﬂw@% Q6 1- (3, 3,3-trifla%ropropyl) pi RETAFR20MH]GS0019l ami no

} - 5- oxo- 8-

t hi ophen 2-y dro r|d0[2 3-d] pyri m di ne- 6- car boxam de 7- Am

i no- 8-1i sobutjf/rig‘E % ﬁ%’?ﬁgiﬁihyé WW’&W@ =5yp491-5, Belihiydrapysi@iBSay | am

i noj - 5- 0XO0- ﬁpﬁfrﬁiuhgcﬂcmwxadﬁqﬁ@ 3-d] pyri mdi ne-6-carboxamide 7-Am

no- 2- ( 4- nor | .in-4- | am no 0Xx0-8-pyrrolid in-2-yl methyl-5, 8-

30di h§/dr opy ﬁh"g‘ - %’eﬂi('l)g'?‘f W”ﬁ)m&@ﬁmﬁé Omﬁkﬁﬁdlhydmp){/“doﬁ 3-y

i no-8-ethyl- ﬂp{r&nud‘abwbcﬂéhdeﬁ 3, 3-trifluoropropyl)-1,2, 3,6-tetrahyd

ropyrid-4- I

i ngi/ 5-0 y}g %8&&1@“ -Brehelo-dryRhenitaring-seoxeat. Beiwdidpiedof2,8m

-ino-2-[4- (4 cqpmspmé@t:@zbdkaﬂmd@) 2- met hoxyphenyl am i no] - 8- (2- hyd roxy- 2-

net hyl propyl ropyrl do[ 2, 3-d] pyri m di ne- 6- car boxam i de

7- Am i no- 8- (?zAﬁvmgﬁg‘ng"z% ;M'Bhezylﬁgmﬂ) POx5 8-y d(cpydig2, 3-

trifl uoropraﬂwm:@ﬁmecbaﬂbdkbm;@nyl am no} - 5- oxo-5, 8-di hydropyrido[ 2, 3-d] pyri

m di ne-6- ¢ oxa 7- i no- 8- (2-hyd roxy-2-nmet hyl propyl

)-2-[4- (4-et hg ﬂ%sﬁ, %Aigro@enylamrr?/o) 5-oxo¥5 8- dchydro{ayﬁdo[g % -d]pyrimidine-6-

5met hoxyiphergaroxamale: 5- 0xo- 5, 8- di hydr opyri do[ 2, 3-d] pyri mi di ne- 6- car boxam de

7- Am no- 2- | é 35/2cL0 rog\ﬁl pi perid-411) - 2- net hoxyphenyl am no] - 8- ( 2- hydr oxy-

2- met hyl pr dpT§ 52 k- Bdiguerp )ﬂd]PW'FMo'[ﬂ'l)i’i—'@ﬁb??Wmﬂedylamkﬁl Batind6am de

7dA£1n no- 8- ( 2xbysB-aixydrdpyrioly/ s-RiRRMidinee LardRL kY - 411- ( 2- met hoxyet hyl ) pi per

i

yl ] pheny! am/7oTine-8&Eyis2-- AehPw-brsdnrifeeranddl Wibipiretyler-§hhanlymxend]de

107- Am no- 2-5-&xon® By Mrdb?,,(,dgggt rlﬁl(ﬂﬁéh%ﬁ%dﬁa enyl am no] - 5- oxo- 8- pheny1-
ri m dine-6-carboxam

5, 8- di hydr rld

> At no 8 ( AT G BTSRRI e MR 2 effcpteyminal.5- 0x0- 5,
8- di hydrop)eth 8lozo-3-SlHiRydrb g1

7- Am no- 8- (§ yqiuorm Hen y mrmor%r%t@{??x - 4-pl Bgﬁo(yia'ﬂdyl phenyl am no] - 5- oxo- 5,
8- 15di hydr p‘é’ﬂ g‘ﬁ%Wﬂrﬁ”ﬂﬁ'mwéz'6-1cﬂ)~%<ﬁls<@r@r63@ethoxyphenylammo} 5-oxo-

e s et e A

7- Ami no- 2- | z?g[f} (i ~GiflioRiPPYPiRerd- fbfyar%rm@tﬁomhesylemcwpethmsydxoss 8-

di hydropgri dﬂ’ﬁ@r@ﬁyiﬁﬁd{@@d{]ﬂﬂhﬂﬁﬂ@@%?%ﬂﬁ

207- Ami no- 8-,(3-net h 2- met oxy 4 pi peri d-4-yl phenyl am no) - 5- oxo
-5, 8- di hyd/ )PP %’2}/ fge ricm hiehremeahdaminpHe-ethyl-5-0x0-5,8-

7- A no- 2- [ aihgeioppiasiAs Wdu%-siébfbo%ah‘sl t hyl ) phenyl ami no] - 5- oxo- 8- pheny1-
5, 8- d|hydr rid rim di ne-6-carboxam de

7- A no- 8- ( m'UB%c{BT?BWf,ﬂ?-C[@OFPF@@)H@R?rﬂm(1lyfh‘@tnh@thq®(yphem3dbrm;1y] B4etigny| ami no
]-5- 250X0- Bxhod aamg,@gwﬁdapi @dﬁ)yﬁﬂn%é @‘X%b{&‘f Aiggar boxam de

7- Am noj 2- g erid enyl am no] - 5- oxo-8-mtolyl-5

,8- dih ﬁ”i“ﬁ?ﬂszgl @L'@r Bwt?fm r@o@mobrarﬂammwd 1-yl)phenylamino]-5-oxo-
7- Ani no- 2 {Bﬁlfﬂiiﬁ iddp; i@pﬁiﬁdh@'éé%?&@%ﬁﬁ&@" ) pi perid-4-yl]phenyl ami no}-5

- 0X0- 8- phe - |hydrop rid di ne- 6- car boxan de
307- Ami no- 2£ T“ﬁ“(‘ ﬂﬁ’ir%%%}dmpﬁ@mﬂ sﬂ) Arsliflvosoystiery bberiwevhinSl- @ tyB5 pheny 1-
5, 8- di hydr@WBBdﬂﬁyaré’pgdhcﬂW@-d’]bwnﬁ]@m? @@érgwdéie in the formof base or of

aci d-addi ti salt, and al'so in the formo 'ate or sol vate. In
~accordance (#YHNe-Rd4 '|ﬁl&’ﬁﬁr@}ﬁ/'piﬁﬁﬂéﬂﬁﬂnﬁb&ﬂmthménaho]f&eﬁhme@co((d) may be

prepar ety acs grdtydebpyRdé[Re- dqbﬁmg,ﬁetsh@gr%g)@n{ According to a first

enbodi nent, the%(gr ocess accordin & nvention includes the step of

nucl eophi | i | CARINS Breth-Rda "Eﬁthfa(YtﬂoH}:@@r@mﬂJOIfwmyl Jpip€icd-yQpliddry NONiNDYES-2
ox0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide:
7-Amino-2-[2-chloro-4-(4-ethylpiperazin-1 -yl)phenylamino}-8-ethyl-5-0x0-5,8-
dihydropyridof2, 3-d]pyrimidine-6-carboxamide;



= [ ' A: R4
-S-. RSt =1 or 2 5(1X) by means of a primary amne of formula (
i?l (A) in which R1, R(2 ?QS R4 and RS are as defined in the general formla
(1). This process 10l eads to the formation of a conpound of forrmula (1), in

: " i 1 bel ow, ethyl
aenl or o 2- MR ZPTKIOBEIRSY: ne- 5. carboxviate (11 w t nPCEFEADIQ0EREed
according to Todd et al., J.4 Am;r.6 Chng_ 888: (Sﬁgggz)l’t%i?. 35‘(13? Sal;emPegzg-n,
'(\/11,96%15- 1%; %qo%%@w-gﬁﬁg%wpﬁi@@qn@f@ogztﬁg{%wet@ylpm?gnylarhino]-soxo-s,s_-
o oo ppttrm i G ), (prspar o0 according o
ggfnunrgh%g- ﬂﬁéﬁ?'Ji]Jrjig'(\%myg%\()ggﬂr@.'Ogg'gﬁwﬁﬁg@hﬁ?ymiBB)s@?X‘P‘ﬁﬁreI at | onFt o formul a
(1) accordi f@hyctaowﬂido[rﬁrﬁf@]gznirmd2qe+elcailr30>€a:]n?gé]lbg ZOl ¥gpt eig(r:rgl gstrT:*et ﬁ;l ani ne.
at 't oom Compe i E SR ERER AL 1 B Bishan Ao Pibesin- badpsyyBrimschel || ot
At o~ - g e s e St ve of farmula (111).
leéﬁ;nrrgo_lz_ m\ﬁ%%’%g%%‘%%@ﬁ%%‘%%@ﬁ%%gi@fophwlmowowésNNHR5 (V1)
ONH2 | CH, SNNiRIrdReyrido[2,3-d)pyrimidine-6-carboxamide;

6-(4-Morpholin-4-ylphenylamino)-9-oxo-1 ,3,4,9-tetrahydro-2 H-1,4a,5,7-tetraaza-

10 phenanthrene-10-carboxamide:
7-Amino-8-ethyl-2-{4-(4-ethyipiperazin-1 -yl)-2-methoxyphenylamino]-5-oxo-5,8-
dihydropyrido[Z,3-d]pyrimidine-6-carboxamide;
7-Amino-8~ethyl-2-[4—(1-methylpiperid-4-yimethoxy)phenylamino]-5-oxo—5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide:

15 7-Amino-2-[4-(4-cyclopropyipiperazin-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 -yi)-2-methylphenylamino]-5-oxo-5,8-
dihydropyridof2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethyl[1,4]diazepan-1 -yl)phenylamino]-5-oxo-5,8-

20 dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
8-(4-Morpholin-4-ylphenylamino)-5-oxo-1 2,3,5-tetrahydro-3,7,9,9b-tetraaza-
cyclopentalajnaphthalene-4-carboxamide:;
7-Amino-8-ethyl-5-ox0-2-{4-[2-(3-trifluorom ethylpiperid-1-yl)ethyflphenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide:

25 7-Amino-8—ethyl~2-[4—(3—morpholin-4-ylprOpyI)pheny[amino]-5-oxo~5,8-
dihydropyrido{2,3-dJpyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-ox0-2-{4-[1-(2,2, 2-trif| uoroethyl)piperid-4-ylJphenylamino}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

T—Amino-8-e_thyl-2-(4-(8)-1 -morpholin-3-ylmethylphenylamino)-5-oxo-5,8-

30 dihydropyrido[2,3-d]pyrimidine-6-carboxamide; "
7—Amino-8-isobutyl-2—[4-(2-morpholin-4-ylethy!)phenylamino]—5-oxo-5,8—
dihydropyrido[2,3-d]pyrimidine-6-carboxamide:
7-Amino-8-ethyl-2-{4-[2-(3-flucroazetidin-1 -yl)ethyllphenylamino}-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide:



(VIin)t The ester group of the 4-am nopyrimdine derivative of
formula (111) is then hydrolysed with sodium or potassiumor |ithium
hydr oxi de, at a tenperature of 5 between 20 and 100C, to give the

correspondi n [ li,c acid of formula (I1V). The carboxylic acid group is
then acti vatg{fs%oiqﬁépﬁﬁﬁs known to tho?é( skilled in terT"ERtZOHLQﬂQUéQ its
conversion into acid chloride u5|ng thionyl chloride, or advantageously its
xcess of oy L iMoo e AR Febe b atimantodach as
di chl or onet hdthyajrop;&ﬂo[aﬂ-ﬁlwrmld_&&&:'ncab@farﬁae or gani c base such as pyridine
oot o <SR S AR RS SRR
fluoride of dlpynroidae(dQarbimesniddt ai ned |s condensed wi th cyanoacet am de of
(Nary 1 PP TROBRE T HiarhuBeStiem fonr okt tuthanoetper at e, 11 2
ng \é?I entzI dibymwnar&caddm&ndaal 3 keto cyanoaceiam de gf fo&rml a §VI 1) ][ray
e. obt ai ne z rim |ne erivative o
7 BN TR L A KR
formula (V11 %gﬁ}v "He ?’ SUEHITSSYiemino) ivse-5 8-
n- but anol , adth;ajrd)mpepai-tﬂpgrmhmee’i -d4¥Péxantide;t he other hand, if the acid
[ Lor o Of 1AL 219 P BIRS s oA Shol Dudhy é#ﬁﬁ%%?n%?sde%ﬁf 2
first stidge,5-and58- dimdmbyeiqo{lzmdi]gyrtmwmetm@%@cgﬁﬁ@le -after the in situ
formati on of,_ e oacet t hen t he conpound of fornula (V)
is cyclized -{j?\rﬂ]i%cf ??htyisgt{‘tﬁ'ﬁf@w“?@@@%ﬁ%ﬁ'? HdeRliRtsny aainal©-e%o-8.8r nul a
(M1I'). The dma,tdngpbysldb[aaaqgt]byrgnﬂmp-eaéarbmnﬂ@gpounds of formula (VIIl) is then
oxi di zed ([ rrespondi ng sul foxide (n =
1) and sulfgﬁ(]}é‘"’ﬁ% %E‘)yl 5’8 ggﬁb@?’b&”fﬁ@&m’@ﬁ)%‘aﬂﬂ “odipheplagnayest s such
as m per chl dadilpsesoide[2:8:d]d yrlmymewbmmm :de, sodi um perborate and
ot assi h en n Ifon henyl oxazi ri di ne,
gs descﬂlrgl be)(?dA&%} QP(L? %J“{[){ @@éﬁwﬁ{q@&@w )lee”gﬁ ﬂ]phgf%ﬁ%‘mbﬁa&(lg%)
41, 4365- 437cﬂhmrnibyrtdo[12med]pmrﬂiﬂmaiﬁ @bdxahfide; patent appllcatton publ i shed 10
under the nu;\;}g ‘?5/ 34h 7 The suL one and_sul de mixture of formula
(1X) reacts S R L %ymvpbs‘ﬁﬁ%ﬁégﬁkﬁ -FrifleoreathytiSi&it i on in
a pol ar sol \cHIMdrmyubo[aSS W;mt%@ eirbdhid@it a tenperature of between 75
and 150C, t onp f forrru ch is subgroup of the
conpounds of rﬁﬁ%gze ?Iﬁsar \'/ﬁ0 @FPVKO @Q@ﬂ?ﬁ@%ﬂ@@y@mq&@ -§t Bﬂr’%@gﬂl gg a
hydr ogerz0at Gilhydvdfpynbo[aﬁed]ﬁyrbn@ﬂééﬁ calﬁongm@éte present invention. It is
O e L o s M AT MR ) S i
Accor di ng t@uw@mmedo[embu;dyrnﬁahe ctdbdxaat®ss according to the i nvention
I h f | f I X ;
onr2 N0 O NP OB e 2 B aD R P DS RO Sy HSPYAdRIA St and &
compound of djpmeridihe-bararbdxamidd): R4 WO 2011108630634PCT/ FR2011/ 050019 in
whi ch R6 ar efined as in the general formula (I
Vo a ndd 2% AT TR el ion SR IARInQIF-peslca-Pem S & )
Buchwal d/ Harcnmndgaptyquz@ad]wrm@detetdalfb@(anﬁdé adi um conpl ex. This process
Ieadstoth of formula n particul ar of
formul ae ( | ”B%\?t?’lg ﬁ-gm.zgﬁ’ n?rréi%m 3- ylphenylamlno)( 5)8 dlhydrcppyr!do[z 3-
d]pynmtdlne 6-carboxamide;
T—Amino-8-ethy|—5~oxo-2—(4-pyrroIidin-3—ylphenylamino)—5,8-dihydropyrido[2,3-

30  d]pyrimidine-6-carboxamide:
T-Amino—8—ethyl-5-oxo-2-[4-(2-piperid-1-ylethyl)phenyiamino]-5,8-dihydropyrido{2,3-
dlpyrimidine-6-carboxamide;
T-Amino-2-[4-(2-morpholin~4-ylethyl)phenylamino]-5-oxo—8-(2,2,2-trifluoroethyl)-5,8-
dihydropyrido[2,3-d}pyrimidine-6-carboxamide



ONH2 NO CINNNH2 (XIV) R5 R6-X Base I O NH2 N.'--.ztk"-i7L-# -LI 1 NR5
(I") with R = H(I"") with R6 other than H = In accordance wth Schene 2,
uracil -5-carboxylic acid (X) is reacted with 10 phosphorus oxychloride in
the presence of N N-diethylaniline according to the nethod of V.H Smth
and B.E. ChrWQ @A4H986306 Am Chem Soc. 26955, 20, 829PCTFBR20¢1/050019
2,4-di chl oro-5-pyrimdinecarboxylic acid (XI). It is advantageously

possi ble to use direct I?/ commer ci al -2, 4-di chl or o- 5- pyri m di necar boxylic

aci d chl or i deAMRR-EiH (44 dilderpigenicy 1y etbwlinhenyieaineydrashy-Siaxo-5Me chl ori ne

atom i n posidih iahot 1 . } Xl) is selectively substituted
i yfdﬂo;?yn rT[u ld;ﬂﬁ%lﬁnl\lﬁglteﬁf oRghahGdd

wth an am ne of (inwhich R5 is as defined previously in

or -
rel ation to fOMAA-Getv2dtEomaiwipyirelidimg-yhekenytaningl-5-exceh8or gani ¢ sol vent

such as THF @hydiosriade,3-apgrirRinkecPhSepnge of an organic base, for exanple
triethyl am ne, roomtenperature, to give a 4-am no-2-chl oropyri m di ne-5-

at . !l €,
car boxyl-i’c aCPainfes4rk (3vEdideorppiperid-3v)athyjphempemingl-Bestyl-beoxad, 8 group i s
then acti vat@glydéehkigo? ﬂﬁ%ihﬂ@%ér&o%ﬂﬂé@ skilled in the art, such as its
hi [ t hi onyl

conversion into_acid chloride using I chloride, or advantageously by
converting i tATHIGS-AEMEtHaxyeranyb-2df-(2-erarphelin(dxylethyhenyleairol-Gepxot5,8d t h an

excess of Cyﬁwérﬁriﬁ&[g%éilﬂﬁfﬁjﬂﬂain@-’?s-éd?ﬁé%nﬁ&’é;Yent such as dichl oronet hane, in

t he presence of an organi ¢’ base, such as triethyl am ne. The acid
fluoride of FOMAMEEIX-4-(rmethypipesddad phendanitehono-ist h cyanoacet ani de
of formilpa (dfhydrodyRidbRs- AGE- B sugess of a strong base such as

sodi um hydri desad( l\lljayﬂb L.n gbgﬁrﬁar SO a\Eenta, g‘_édavan'g ageously DMF, at ordinary

t enper at ur e.”-fminong(4eingindamigemethgighemdaraine s8-isopspui-Trmxd§de i de and t hen
addi tion of dndiddvedsaw yghmbinale&ipd id-u formation of the f3-keto
cyanoacet am de){d_ tﬂhyg| (gg_’rrp%"iﬁ*\d _olP fo%rr%(?)éag"?%’l ) is converted directly at
ordinary t enpfiio--dimted aneingpethdlopenyiaming)-8seprapwi-atoxe58er i vat i ve of
formul a (X \Gnydfdisrieht o GpirthighERdbGalifie) Mmay react directly with a
primary or secondary amne by aromatic nuc‘?’eophi lic substitution or by
Buchwal dPHarrWm§ockaibyrfrgxeati4dripsad-3uilptenslamincits, S dibpdrayriveld, &di um at a
terrperatureQ%yrilgﬁ(gipg\@_grbgb%xgﬁ,%elS‘OC, optionally in a mcrowave nachine, to
gi ve the ‘corI;)ou_nds of formula I% which is a subgroup of the conpounds of
formula (1) "tAMineait-ethyleS-sxmRdt L8, oletrehedrpisegdnelini aylemiriopA,8-i n whi ch R6
represents gjiHuaeRe88)2at Andindat - -CH=. The chloro internedi ate
(XI'V) may be H;?dkyp?afﬂd’ bdg?%rr eﬁlgng %ﬁéfﬁﬁiocycl ic.amno group to give (XV)
in the presdnt@ingrs-athplaiexaad h2dst-tetrahydroisgaifinalie-Toylapmops Sk um t er t - but oxi de
and of ap aldtykirdoyRgo[2gE indgMaat 9&9% .y,.an al kyl iodide, in a polar

sol vent such as%ﬁ [t’oe(gi&(pe glﬁﬁglcl%y t @‘%edrrpounds of formula 20(1"), which
i s a subgr odpABinotthethyldhprudds 2854-febrehydraisequinalingt-ylamimop 618 ect s of t he
present i nVegH Mid 3 ndqigs-sdefi .above and A representing -CH=. It
IS understoocli ytjﬁjgg i{n Eﬁ%ﬁpr%@%ggﬁzpedg{gﬁ' ed in Schenme 2, the groups Ri1,
R2, R3, R4, "REHe-Rethieds[4cdripethyeiperid4otoxyinhenylemipoi-aoxor®t ecti ng groups.

I n Schenes Jﬂi@agjpg,,idc;[@g_oqlgﬁ(n;i&iﬂg_(ag(%%g(gﬂﬁiose.and the reagents, when their 25
preparation _method i s not described, are comercially avail able or

descri béd i f-AmREotd-etbyld-14r@:mepheinskyletipxpiohemdaaineks-axe68di ng t o met hods
that are degghky iddierey igihdat nown to those skilled in the art.

" According to gn%’?g%rdrq’?eqjéygﬁggléé;gtcg,ﬁgoga@ﬁ ect of the invention is also the
conpounds of -ABinmA-@dimethylamiomethylphgriy)dmiaeeB-¢iky)5-ukd-5,8R6 not being a
hydrogen at Qmyd3Bviidiez Sahdlri I ing.defined in the synthetic Schenes
1 and 2. Thesmé, %gyrp%ﬁﬁg?]@g@ﬁﬁggp&g%ggg@}%f hetic internediates for the
conmpounds of -ABinma-ethylid-oxo-2-[4-(4-pynistidiexiayfpibesd-1 ydphdnylanono]des-cr i be t he

pr epar agbondmfyd,%%w@[ﬂ& igﬁﬂﬂé—fsic@rb%%ﬁf ance with the invention. These

exanples are not fimtin serve nerely to illustrate the present

i nvention. THENRARRNY-oexa-hid-(pinepduindexyplesyiansab]Ess-diydropyrido[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;



exanples refer to those given in the table hereinbelow, which illustrates
the chem cal structures and physical properties of a nunber of conpounds
according to the invention. The follow ng abbreviations and enpirical
fornmul ae are used: 5 CH2C 2di chl or onet hane HPLChi gh- performance |iquid

chr omat ogr apWO 28114886806 d chr omat ogr api®7 mass spect r RGT/FR200 610500190
DVFdi et hyl f or mam de DVBQdi net hyl dsuI LFXi de dpp](‘jd:v'pjlgﬁ/gyl agotsphl nf)I grlrg;:e(r;(ra
Et SNt ri et hyl ami ne hour (s)  15HCI hydrochl oric acid gaHertz multip

unr esol vedyc I “&Eﬁﬂwgiz%;ﬁ”ﬂ%mphﬁﬂﬁrb@thﬂmpn&émNQB@@H@-@rﬁesi um sul fate

NaCl sodi um chihgdroglei I-g:% |RHEL gggfiagar bonat e NaGHsodi um hydr oxi de
SrogddR zllepfg!mmn?lﬁ%bchl o(r:higr’de NH4OHanmoni um hydr oxi de

mal\/lgfl-ng? ﬂlyijgb'wqqg‘ﬁﬁéﬁgetwﬂﬁ@PF’@tW@heW?mir@hBﬂwﬁélmﬁﬁ-t ripl et
Tt o ot Sy s Em’?@‘x’ﬂ*?,‘ﬁ'e”ﬁ;?'i AR T0] 8. oxo- 5, 8- di hydr opyri dof 2, 3- d] pyr
i i di ne- #- ca —é‘&%é-@g'n%gf?—ﬁl-e@lﬁwend-4-yl)pLenyIammo]-5-0xo-5,8-dthydropyndo[2,3—
4- et hyl am nod)gydreitiingletirBo@miyg;i m di necar boxyl at e
T-Amino-8-ethyl-5-oxo—2-(4-piperid-4~yfphenylamino)-5,8-dihydropyrido[2,3—
d]pyrimidine-6-carboxamide;
7-Amino-2-[3-chloro-4-(4-ethylpiperazin-1 -yl)phenyrlamino]-8—ethyl-5-oxo-5,8~
10 dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-[3-methoxy-4-(3-piperid-1 -ylpropoxy)phenylamino]-5-oxo0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-5-oxo-2-{4~[2-(4-trifluoromethylpiperid-1 -ylethyllphenylaming}-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
15 7—Amino—2-{4-[2-(cis~2,6-dimethylmorpholin—4—yi)ethyl]phenylamino}-8-ethyl-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide -
7-Amino~2-(4-diethy!aminomethy!phenylamino)—8-ethy|—5—oxo-5,8-dihydropyrido[2,3-
d]pyrimidine-6-carboxamide
7-Amino-2~(4-dimethylaminomethylphenylamino)-8-(3-methoxy—propyl)~5-oxo—5,8-
20  dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-fluorophenyiamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-{4-[1-(2-cyanoethyl)piperid-4-ylJphenylamino}-8-ethyl-5-0x0-5,8-
dihydropyrido[2, 3-d]pyrimidine-6-carboxamide
25 7—Amino-8—ethyi—2-{4-[1-(3-ﬂuoropropyl)piperid-4-yf]phenylamino}-5-oxo-5,8—
dihydropyrido[2,3-d]pyrimidine-6-carboxylic acid amide
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1 -yl)-3-methylphenylamino]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide
7-Amino-2-[4-(4-cyclopropylpiperazin-1 -yl)-2-ethylphenylamino]-8-ethyl-5-oxo0-5,8-
30 dihydropyrido]2,3-d]pyrimidine-6-carboxamide
(i)—7~Amino—2—trans~[4—(2—dimethylaminocyciopropyl)phenylamino]—8-ethyl-5-oxo—5,8-
dihydropyrido}2,3-d]pyrimidine-6-carboxamide -
7-Amino-2-[4-(4-cyclopropylpiperazin-1-yl)-5-fluoro-2-m ethoxyphenylamino]-8-ethyl-
5-0x0-5,8-dihydropyrido[2, 3-d]pyrimidine-6-carboxamide



To a solution of 15.0 g (64.0 nmmol) of ethyl 4-chloro-2-methylthio-5-

pyri m di necarboxylate and 195 nL (1.39 nol) of triethylamne in 226 nlL of
THF are added 14.6 nlL of aqueous 70% et hyl am ne solution. The m xture is
stirred at re for 2 hours. After diluting in water, the
resul ting mm?ﬁ%%g%gact ed with 5 etdd| acetate arRﬁTIER%rIQEJﬁomphase
is dried over I\/gSO4 The -product is purified by chromat ography on silica
gel, eluti ng., | ohexane/ Et 0Ac m xt ure 13.7 g of expected
product are 5 Chgé‘? i/ﬁcﬁ'CW%’r‘? F}I,Q%?leé'lcy(l)r%ﬂl,lqrg %&nywpeylmmohwhyt 2:

4- Et hyl ani nos-zmeislcmh;tdm;ﬁynaomuﬁy:dhuleféae basitdntiggci d 10A mi xture
containing 6 et hyl am no- 2- net hyl t hi o- 5-

pyri ni di necaf %‘8%’33‘%%2'(40%%3@3@ ﬂ%ﬂl‘yﬁ ~pEthexyrRaeyleraing- §@¥M5@P<Oét,ﬁhanol is
refl uxed ford;nydnqnmdo[ztaedmhammeesaremma@t ed off under reduced pressure

and the resi ed in 100 wat er.. mL of aqueous | N HCl

sol ution Sgr e%ﬁ’%dg thF{S REORHAERE0 n‘é’@l"b’?'ﬂ‘éﬁoé Sf%ﬁiﬁﬂioﬁ’ﬁ'dﬁ -Albyrimpidingact i on.

The solid i s6ramsemnidét h wat er 15and dried under vacuum 5.1 g of expected

product are alndl the fogrmof a white solid. Meltin oint = 188C.

Yield = 92%% E}Vﬂ§n°é?n2r£§ %OR%VWWWCQ %%rﬂihwr@pwei@g%goxw ic acid

f4| u;)w Fle To (ﬂp)&iﬂlhl?hé@ﬁcaﬂ@diﬁaﬁhdﬁ ng 3.0 g (14. Obmml) of d and 2.1 mL (15.0
et hyl am no; 2- ne rim di necarboxylic acid an

mol )~ of tr|07e?‘ Q%{wl‘ #zﬁ ""rﬂ&‘yﬁ?/dcﬁqﬁ'@jﬂw%ﬁeoxec%%alhzdr@pmdqaeo mol ) of

cyanuri cof | Ldjpyruhedma'ieaa;ammaam@ is stirred for 3 hours and the solution is

diluted wt 50 n f 2 and 75 nml. of ice-cold water. After separation
of the phast;?sﬁ or%F{P'ny%‘?ﬁt'?fB&W@m‘@)rﬁﬁ@?es PliRygetmyddalR Srolmainitinef6-
i ce-col d watearbaxashiddr i ed over MySO4. The solvent is then evaporated of f

25under red .pressure. 3. of expected product are obtained in the
formof a g%gm"g)ﬁagaﬁ‘% f‘ﬁi@e& gYanglaHlﬂﬂiﬁ'Q@ﬁ §sihydropyrido[3,34:

7- Ami no- 8- etd)wrinBditestdaybdxainide 5- oxo- 5, 8- di hydr opyri do[ 2, 3-0] pyri m di necarb
oxam de a.so i 0 1. 18 14.0 mmol ) of anoacetamde in 20 nL
of anhy&%ous ﬁ{}po—%gﬁn 11%5)‘1'@‘% a&‘%‘ﬁo)aféfaﬁ‘d'ioﬁ?5@ %Mr@miﬂpﬂcﬁ— 60% NaH.
After the adi]pﬁrinﬁdﬂne-ﬁhﬁrtmxéhﬂuee |s stirred for 10 m nutes at room
tenperature pd. co Ied ae ain in an ice-water bath, and the solution of
the acid flUorige ?Ltﬁ‘y' RR5#) ﬁfpeﬂgﬂesdphwleﬂw)-ﬁ &dinydrapyridol23- anhydr ous
DVF is addedi]py'Fhﬁadm@-erarmamdét ure is stirred at room tenperature for 30

m nut es, %II__) %%ﬁ%@Omg of 60% NaH is added. The m xture is stirred
for 1 hour &EM¥mHaBRINONGFUI€3.3arducserrrey pipariideyiphpeylamian)-&dded. The

pr eci pi aatemeth)aaﬁmba@cb 5>etcnMr&pyhaé[etsmaﬁynnﬁuaiﬂé-%dcé%é)&ﬁ'\@é er, drained by
suction and e expect ed pr oduct are

obt ai ned in t 'B"‘QT 'FHIP‘BY]P%&y’@PThBW %‘cBH%i?’%WféJOdOFEOmGMDeﬂd 4-

1.5: 7- Anmi n&yﬁplﬁrﬂ?bﬁhnrﬁ:}(ﬁ@dﬂg BWW%O@3%19yr§m§1nglﬁmé‘f‘6c§@%d%0[ 2, 3-
d] pyri m di ne:- p-car chp de To sol ution ) of the

conpound obt MNAEG é‘??yE”thY'n? Eonethexiof-1-603, ﬁht%épmnrwmlﬂeridiilﬁone are

added 1.08 giiiergrinylelos s BRARYRIH AIAP SLaRHRALRe Ailfborbfifigdm Xt ure i s
sti rred?gt ﬁ'ﬂi[?@%l‘ erature for 24 hours an hen evaporated to dryness.

The sol -peRer ety rhiagetens A NdKes-tsbiarepropy e ridien filter ed
of f. The solyumwen&ladfrw}lme&obwm@ar@@n@m sthﬁﬁm%hé%c‘l l'r\(?d/een 0.4 g of
ne e ye

t he expect ec} px\)rodtéc{tz i s obtai form of ow solid. Yield
- 60% mino-2-{2-methoxy-4-[1-(3,3 3—tnﬂuoropropyl)p1pend 4- yl]phenylamlno} 5-0x0-8-

' 1 6:7- A Straftyyck il ] do-
5 B O SR

product obt MB'BO'BrPtE!f*épOXP &{4-H-@, %tFSWO'&ﬁWP)@I%IdM@]nP@HﬂGME@}ﬁ 860 g

(1.47 ol ) dblddpaitio@BlaRemididdle-dafRkbife 20 m xture is heated at 110C

over ni ght agd then vaporated to dryness. The solid residue is purified by

chr onat ogr a?snt\ymaﬂ 3 T'i“E'éP %methwdrlm(é Snt-trifuerogiophi)Riperited-wilrtehmiattieiol

gradi ent ( 18Gédbutyp5H6-HR-dihQd@ ,cg,;,_o ct is obt ained in

t he form of e/\l\n ofy:P whi t e ? 89’ [ édd}ﬁﬁmé%@q}&é@% = 341. 251H

NVR ( DVBO- d6=Aiperenathy-S- @(1312 ff’o 1(2b$ §éar@ydmaynd€ y@ahersﬂammp] -5, a~ 89 (s, 1H):

795 l(brgaddmydrbwndorz SR 6-cArbbRaibe 2H): 4.29 (d, 2H); 1.20 (t, 3H).
anpl e

7- Am no- 8- et hyl- 244- (4- et hyl pi per azi ne- 1- car bonyl ) phenyl am no] -

5- 0x0- 5, 8-di hydropyri do[ 2, 3-d] pyri m di ne- 6- car boxam de 302.1

(4- Met hyl pi perazi n-1-y1) (4-nitrophenAnet hanone A mi xture of 2.0 g of

4-nitrobenzoic acid (11.97 mmol ), 10.42 nL of diisopropyl ethylamne (59. 84

mol ) and 1.46 nL of 1-m ethyl pi perazine (13.16 mmol) in 40 nL of DWF is

cooled to 2-5C on an ice bath. 11.53 g (35.9 mmol) of

0- benzotriazol yl tetramet hyl i souroni um tetrafl uoroborate (TBTU,



CAS No. = 125700-67-6) are then added portionwi se and the m xture is
stirred at tenperature overnight. The reaction mxture is diluted with
di chl or onet hane and saturated aqueous NaCl solution. After separation of
t he phases b settll t he agueous phase is extracted with

di chl oroneth Bgﬁ fini ¢ phases are 29 conbi ned, dJdRGHFR2611/05000D9,
filtered and concentrat ed under vacuum The oily residue containing

i nsol ubl e n&g%g.al ig drai ned by suction and then rinsed with

di chl or onet haAE ARG matRay-4apigerit-4-yiPharyiaaing)-5- -0¥0-§PhgNBS.8he expect ed

product are mbyc&bﬂs\ﬁrdo 2B-HpgrichRfiELebarBoRAhi8e PI Nk _solid, which is used as
obt.ai ned vmtJé t 'ﬁéé'ﬁer purification. Yield = 56% 10 2. 2:

(4- Ani nophen YBR[ Tﬁm%ﬁétﬁ’%ﬁ@rﬂewﬂ’%@wf@mn@ F-ex6,8mol ) of

t he product mhﬁpapjﬁido[zre §]1p?rmn%m19 @@érbbﬁdnln?ﬂed' ssolved in 50 nL of nethanol
are adde M Eéﬁ nert at rms mg of 10% pal | adi um on-charcoal .

The react i on “Fhet@txyl"f[éd &3 V'HBWP%’@?‘%&’%‘&Y’W@Y'&@"@M @fo-85
hydr ogen f orth&zbioaLynedi- mSCﬂJﬁyQﬁoé}‘f'ﬂo[t:Z@ﬂ‘]leﬁﬁﬁ%@cérbé%@e Celite. After

evapor ati ng dryne xpect ed product are obtained in the
formof an o gﬁ’&@}/ |{$ m@«?ﬁ%ﬁ [115f3ﬁs?etﬂfﬂH@OB'@Pé’D%'drﬁyiﬂﬂﬁ@nyl@ml%5@03& -ep.
Quantitati vethbéz@lLsiylrr%théA 53 d%h@r@ﬁ})naép ﬁd]Bth@n@%"%%%%Mé' c acid 20 -

I C

Met hod A: 10.0 ZZFE‘I uracil -5-car acid (Aldrich
Cheni cal Con%ﬁ‘ﬁwo“ﬁ' A V%YP%‘WZ‘&"%@&W?@H ?#ﬂ@thﬁzyﬂfplwﬁ -hypheridrdinoithider col d
condi ti ams, &&-ﬁsm&hy(j@)p?ﬁdd@b)d];gfrmﬁ&}ﬁé.@hﬁm&aﬁﬁ%ch| oride and 10.3 nL (64.7

i ne the m xture Is then heated at 90C for 2

nmmol ) of N, t hyl ani
hours 40 m %?%gce tuerioetyBifrapinew-Rapeh oy -fEh{Res attiflusroniepybpimetiedt i ng of f
hal f the EXOﬁ]%ﬁemlao} SJGQO-B'%ddilh%rbéynBQwﬁg]p?ﬂ% |He9@cé’r89xdénlﬂ85' extract ed

with ether. The et%_& ses are conbi ned over sodium sul fate,

filtered and CBH% "QWWQUWH&(%@f@UﬁH“ %ymhgns(lammg)ﬁﬁmb)&of 2, 4-

di chl or o- 5- pj{gﬁydaa,@na@[gagQg%u&e@bé}b@g&@m&pt ained in a yield of 65% 30 -
Method B:. To.a_.solution o ) of

2, 4- di chPor d-A0A £~ Hﬁoﬁg@ﬁ’ﬂ'ﬂd%%hemﬂa@f@]Q}WOcﬁ*Pﬂ@liQN%ﬂﬁ‘@ﬁlyéﬁ8€)r gani cs

Li i ted) in cﬁ@dﬂ@paﬂaolgtjjﬂbyrﬁﬁ,gm@@@é}b%nﬂge of water and the reaction

m xture is stirred vigorousl hour. After addition of ether

and separ at i ‘on"THIO-$ ﬁ@‘yb%éds@setbyp@éfatzlni'h@')chYéFQW@@W@W@OXO@ 8tied over
Na2SH4, fil t@ﬁ@%pyﬁagzcgodlgm,e%@jcém@;@m,a@cuum .7 g of a colourless oil

t hat SO|IdIerS ra ly in air which iIs usedlm"redlatelylnthe
fol | owi ng st’sp m"&‘r’ (4 Bemheler4-yiphendamingldsoxp-&piperid-4-yimethyl-5,8-

2- Chl or @04- (d/anddyRbaD R byidaesaboRertise acid S8.1 g (41 97 mmol) of
2,4-dichloraqo-5-pyrimdi necarboxylic acid are dissolved in 84 nL of THF in
the presence- Bripr2-i- WE"'PGSV‘@?’BO@B‘P'P yiPhenarnipp abroke-8-@malidin-3ofimatmeous 70%

et hyl amine (4d-chifaBpido| 26 e AiARthantatiigatigel ure is stirred at room
tenperature f or our mnutes. After evaporating off the solvents, the

residue is t/aR@noggeihy- %vé& Bethan-4aipasssyipRentamiser4riethy-bxadid sl owly to
pH 2. The %@fw,@é[g@tcﬁpyrﬁn,uﬁgjea‘gaggo,%%&aé |tration, washed with water and

then with an ét her/gﬁntane m xture ried under vacuum 7.2 g of a
solid véry pJramsierrEpeiiosyhtlki® s dgrifuoropropylipiperid-4-yljphenylamino}-5-oxo-8-

chi or o- - ( cusbag agh Rk BLRGFBERRKYA 17l S oabRiARE and are used as

obtained in_the follow ng ste

2- Chl or o- 4- (e’t\'l"?iﬂoaﬁﬂsﬁ@')tlé'y%lznmﬂihﬁéxré'r(mph(dlne{’cvldpeﬂldjé)wl)dfesenﬂanans]di-ut| on
cont ai ni Nng 6x8-108-4Rddrd ; I LN step 2.4 and 5.32 nL
(38.19 nmol ) Xow%rl gtr 83(am ne dﬂ%nﬁ‘ﬁduﬁjeﬁ ?R%&chplor onet hane are added 5.89 nL
(69.79 mol )Y '6’?”'r@yQafﬁJmPEPhﬂI'méMRﬂény|$ﬁé10mﬁ7QXQfSePyF@|EQMf2’ryl&l@th‘ybﬁ 83 hours and
the sol gbi omiyaralhhijed byihig. ellergloRiRO 2 and 190 nL of i ce: col d

aqueous NaH or gani ¢ phase 1Is vvashed twice with 190 nL of

i ce-col d aquedB¥ONESIBYE?- %@eﬂl‘pkbé -[53 8. N BOoprohy)-$.81 3/@-teirahgdrohenid-4-

evapor at ed uct are

obt g.l ned i n?{]%héf?gﬁwdgﬁﬁ&&ﬁﬂ Qmﬁ,% g[jo[gé%l gYﬁldﬁé%egé\Aﬁ&a%%% that is used
as obt ai ned riminge2- Wdﬂf%wlmgergmeﬂ yl@@mtmwvhwlqmem]ea 2—hydroxy»2-

252.6:7- Am { ¥ dl pyri m di ne- 6-
carboxanldem$§@§ﬁggﬁﬁﬁf§%%E%%@Yégﬁ%ﬁyE%ggﬂgﬂ%gﬁ%?ﬁebﬂg%ﬁh%of 6.29 g (74.78
nmol ) of cyanoacetam de in 140 nL of anhydrous DMF are added portlonmnse
5.98 g (149.55 mml) of 60% sodi um hydride. The m xture is stirred for 15
m nutes at 2-5C 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 nL of anhydrous DMF, precooled to 2- 5C on an ice bath. The m xture
is stirred overnight at roomtenperature and then cooled to 2-5C, and 2.99
g (74.78 mml ) of 60% sodi um hydride are added portionw se. The nmediumis



added slowy to destroy the excess hydride, and the reaction nediumis
poured into an ice-water mxture. The resulting mxture is acidified by
addi ng aqueous 0.1 N HCl solution. The precipitate formed is isolated by
filtration, rinsed with water and then dried in an oven, followed by
rinsing withWRRDAMIBE3060 g of expectedroduct are FGCHER29140500M8d in
the formof a pale orange solid. Yield = 73.4% :

2.7:7- Am no- t.h 2- 14 i perazi ne-1-car bon henyl am nol -
oxo- 5, 8- di hyg' Tfi/?‘cﬁ%fﬁdrg b@ﬁ%thﬂi’rgpﬁezéz'é@t%%é‘nmdé Y@C?n xtﬁre of 0. 3 g

(1.12 mmol) mﬂucﬁrbsropyl fd- @ytmhﬁgmme}-gicﬁ(las?sémﬁg%pfr% Z@d]p}ﬁm(o?nezg ol )
of the productg g instep 2.2 in 6 of |spaced|na
m crowave t uff® %ealed tube is placed in a nicrowave oven (CEM rrachl ne,

Di scover rmd'erammg, jghedrm( guﬁ@hyngrob@pg%iw@@l@;blpgp,@_s,th;@ at 120C f.or 60

m nut es room tenperature. 15 nL of

Mater and t HERNGIRSBSRIOlP A AANTEY AR ST B AR etk
precipitate f.ppimsi2] ]lzs(ﬂéwldwbylpl&er#ayat §|5191méiﬁo>@aﬁeﬁm1ﬁin ts-géipyd? ofjlpoven. The

ied romat ogr a on a col'um of I ca, elutlng

crude solid
Wi ? h asdl th%gwg‘@fmﬁér??@r%ﬁmyd@%m%gﬁ ~qlanridne-§-@ooxemiden. 055 g of the
expect ed proﬂlt\ﬁtmd— @h?&bﬂﬁﬂn‘léﬁh;ﬁlﬁ%p{xlpé@ ﬁfetr?d}yﬂt ﬁg@%&ﬁ&%@ym%dg 118

281C % = 453[
(broad s, I—Uﬂph %’”*{’g} 5‘PF9'5 gl@hﬂdr?féb’”d?ﬁﬁ db’)’m@ﬂ'(esﬁ"cqwxaf@d@ (broad s,

1H); 7.80(d, 7 z‘hﬁ'm-z-[ﬂﬁeﬂ%xyawl me?thﬁp@)@(nd 113}))phéhyf|anﬂlﬁo] 26lo-8-Phenyi-Fg.4H ;3. 30

3 2.
(7$Am :?) 8-c T‘%ﬁ%‘ﬁf‘?@ﬂzé ‘é]ﬁyrﬁfﬁ#dﬁﬁlc_gﬁﬁ‘fb@%% Bﬁenyl ani no) - 5- oxo- 5, 8-

di hydropyr i dppdi-g43 ﬂb(drbﬁﬁéﬁyn@'[@ REhBRXARIpEARI-43FHEnyi mmoé-s oxo-5,8-
2- Chl or o- 4- g%\fdr@é)entgél am no) pyri m di nécar boxyli'c acl 3 uspensi on of 10 g

(51.82 mol )4 yiid &@]SVFHUQWFW@PF%@% boxylic acid in 100 nmL of THF
| ed - 2 | f
i s cool ed on7-AmiACE( bﬁ@&}o%r%ﬁr)i% rﬁé}ﬁlo@ @-Plp'éha erlﬁena \Jrﬁwr?j’% -dxpd5, 82 mmol) o

cycl opentyl ami ne and 21 of triet e In"40 niL of
THF i s dddedl¥tpRuridel2, W@yr#ﬁ"ﬁtnﬁrﬁscﬁl@o’éﬁm@?ed at roomtenperature for 30 2

hours. The T 2YRRRIRKEI- dicBNdoh B ARDEB..8 g o ut ed wi L

wat er.  The resultlng m xture I's acid d wt'h aqueou iCl solution to
pH 2 and t heéfh¥ikeryEEplds- ‘?W‘”HE‘dWiet%CQIP%W”W%rret hane. The organi ¢ phases are

conbi ned, _dr7-Agieye12-NedHBR-riidrer aphaliRBLeBks alpadypader vacuum The

solid recovered is tritura in et dr al ned by Ion and dried in an
oven. 5.28 dj'wd“t’w&'d%[%@e@?ﬂd“'ﬁt”@rﬁu@qrb@f@'d%bt ained in the formof a

bei ge- cqloourﬁﬂm 8-e3-madH . | ep.

Yield 42% 3. 2: 2@3&“ orog%ﬂe?cg%ﬁg r@ﬁ? %@bﬁgﬁ ;Mﬁﬂéﬁ?’%@c@ \giod}%?% acid
fluoride 5 Wdéo%’ﬂg?fgﬁs‘i’]@}’f"@*ﬂmé 62@'?%”689 mmol ) of the product prepared in
step 3.1 in 71A91:ﬁ&z-ﬁﬁ-méi%h%ﬁf(gfﬁ?ﬁbm1%Te@h;?‘)‘éﬁ?ﬂzlgfniﬂg %xéﬁﬂp Iﬁ;dfﬁ@') of

triethylamne and t cyanu The
mxture i s <HFQRyridel2Sodryriraidiperta¢aibexamige 4 hours and the solution is

diluted withy. t ) d three

times with Zoémdjé—#@fl%dgb@?n% gqgengﬁg&y @%ﬂ?@gﬁﬁgé&h@ %@%ﬁ’ﬁlgfl | tered

and condéent rxPeue-dinderioryrigolR: gl I!Y”@'@n%ﬁ oprhoxamisiect ed pr oduct are obtai ned

in the form i

3.3:7- Am no- gﬁ\gﬁ{l&oﬂ)%-g%&?g (gme}hﬁﬂ%g%@oggﬁ%heé] yﬁmdncgpsy%od%[whtog - gb ri-

ni di ne- 6- cardi®REgRYEEC(2 P&é["‘%*él”@ta eaiboxgsdied to 2-5C on an ice bath of

1.88 22. HlamiA added
R Tl R e RS T e

portionw se 1.8 re’is
stirred for Pi‘ﬁn}’ﬁgriérﬂ Sd"&‘PYiEiOJS%:?J -dimamidineSvagseamiden is then added rapidly

to a sohyti Dj._ [ 4 [ in step
3.21in 238 mqﬂg@fngﬁzh?ﬂ, (rg,oegliﬂp é]raH[ﬂDﬂ 9610 enaét?%cygﬁ%@drhggf#ﬁgor@n X @Fle?l s stirred
over ni ght atd'WY@Eﬁﬁyff@?@ér‘HPm"éd'aﬂ@ ¢aieexagdeés ed to 2-5C on an ice bath, and
0.90 g (22. 4d-+H¥¥Bin) o%as@%@??gb %Hhiﬂ%ﬁ&éig%nﬁ%{s%qﬁﬁ%fgﬂﬁb th%r s%_logte
reaction mxture is stirre hours at room tenperature and then’ poured
into a mxture of_ice, 100 nL of water and 150 nL of aqueous 1N HCl. The
yel | ow preci pi t atGomkinaiegs iof thes graupe cf tppnroundsatemding itndkel invettiomalser  and
then drised 'rémdBart 8Rng}RBnticH dsin WibGiimeht, | S r1nsed with pentane. 5.4 g of
a mxture containing the expected cyc i zed product and the non-cyclized
product are finally obtained in the formof an orange powder. The m xture
is purified by chromatography on a colum of silica, eluting with a

di chl or onet hane/ met hanol gradient (99/1 to 96/4). 0.6 g of the expected
product is finally obtained in the formof a pale yellow solid. Yield = 9%
30 3.4:7-An no-8-cycl opentyl - 2- (4- nor phol i n- 4-yl phenyl ani no) - 5- oxo- 5, 8-

di hydropyrido[ 2, 3-d] pyri m di ne-.6- car boxam de- A m xture of 184 ng (0.60



in a 10 nL mcrowave tube. The sealed tube is placed in the m crowave oven
(CEM machi ne, Discover nodel) and the m xture is heated under pressure at
90C for 1 hour at a power of 100 Wand then cooled to roomtenperature. 20
mL of water ‘ngfﬂéﬂfn g &r of saturated agueous NaHCO3 are added and the
precipitate /086366 §r ai ned by suctilon and dri ed PGT/ER204$/050018 cr ude
solid is purified by chromatography on a colum of silica, eluting with a
di chl or onet hane/ than r ﬁ?ﬁ}n S E%/Z o0 95/5 0.065 g of the expected
product is obtai ned® FCF{ ?'Pt edrveptiga; 1§8-coBIPe F%Ofpﬂﬁméﬂ* forpula () may 49
Enp =b265§bel\¢rbbared45ébrdlng to the prdddsdifiat (davie)- d6, 400 'VHZ) 8 11. 5(é2 5H)
very broad s ; 1 9.6 101H); (s, - 7.4 2

7.1 (d, 1H) 6.9 d&”‘jg’l% toé‘B Pﬁt‘“bﬁiﬂ“% the Hﬁoc@.ﬁ) ac@f@lnw? fhﬂ)'nvezmgnz 5
(m 2H); 1. 3rduds(the steplof Ruesgitflicdubstitution of a compound of formula (1X)

7- Am no- 8- et hyl - 242- met hoxy- 4- pi peri d- 4-yl phenyl anm no) - 5- oxo5, 8- di hydr opyr i
do[ 2, 3-d] pyri m di ne- 6- car boxam de hydrochl¥gri H54. 1:

4- Br onp- 2- net hoxy- 1- ni trobenzene 18. 4
2-fl uoro-4-brononitrobenzene (Al drih)
of anhydrous methanol. 19.9 nl (106[/22
nmet hoxi de in nmethanol are added\ql;' p

overni ght at room t enperature. he

| ) [{[of a 30% sol uti on of sodium
m xture is stirred

hanol is evaporated off under reduced

20 pressure, the nediumis tak |n et higb acetate and water, and the
aqueous phase is then acidifi ed 2| ng aqueous 1N HCI. After separation
of the phases by settling, the

g@ is washed with saturated
aqueous RaCl, dried over Na2SO4, f||tere nd concentrated under vacuum
17.4 g of t@r@é@@;@@f@@nﬁfa@ﬁé&ﬁtne@ﬁﬁ;r@,maammed in the formof a yellow solid.
Yield = 89.7% 25 -

4. 2. tert But yl 4- ( 3- net hoxy- 4- nltrophenﬁ‘} 3, 6-di hydro- 2H pyri di ne- 1-
carboxyl ate Argon is bubbled for %S es into a mxture of 4.64 g (20.0
mmol ) of the product prepared in s g (20.2 mmol) of

3, 6-di hydro- 2H pyri di ne- 1- N- Boc- 4- of oni ¢ 2aci d pinacol ester (Frontier
Scientific) and 8.29 g (60.0 mol )onfX assium carbonate in 125 nL of
anhydr ous DIVF. 0 08 g (1.2 mmol) of Pd@'depf CH2C12 is added and the

m xture i s heated under argon at 90C fO{ﬁ3 hours. The resulting m xture is
diluted with ethyl acetate and washed t Jce with water and once with

sat ur at ed aquﬁﬁidﬁ R, R, TREaRd RQBteCasoéﬁﬁﬁd P h@ ad gra‘PYo%}HHa@S%s pfréc!egg red

and con ted under vacuum ~The crude so bt ai ne uri
chr omat 5@ sdnthg ferstatien oha cemppengd OféPftﬂtH'at@ i pertiedlenaf If@’hwieaﬁté/ et hyl

acetate gr adl ent I 48¢ct@arice vitd %@hem@ 108e{8w0fat ! H%‘hi%rcy- }aétmtgtﬁig‘yﬂd;ﬂé%

obt ai ned, and e tr| turated i n cycl ohexane a suct’ion and
dried in an C@RP@FN alg (Byith AoF qmépr@ﬁﬁ'@@ti’@ﬁorﬁmdg&wdﬁéaﬁ |JnArney Gfmmv&roed in

t he form of (mashi 68 38 88 4 ar t

4- (4- am no- r?gtphox pheJr?g‘l)E:egée@l ;I\Iflneé/ﬁr ¥ %’o%l( dgte@u (ng‘l 5r79r9bl) of
t he product @E); #rCharapSac. (1P67)1 48, r‘rﬁ_7%’f|1 @t eipyl ‘h@@pm@mm&el

m xtureifv/ m@ﬁ;hébyrﬂi‘:ﬂe QJCQ%leht@ al wtﬂrﬂgenetm&n@e &8{1 ae}’c%ord tc}%g' 54 ¢

of 10% palladl um on-charcoal is added, under an’i

mxture is St8tRqcedpsarRRs INAVENAI0EH0R 88 bisTanetedits anaamiae of tmmumlﬁaaNHat ure.
After filtrahivach IN.0H r 0

reduced pregsureC 35879%3 geflﬁﬁb%i%gglyqgere%gﬁ(}?afg&e&%gpa%%rgdﬂ@Lf(?ﬂgéform
of a pink s BIVEREON)A %’I‘tof%a"tj%@il"eé}és%’t%ﬁ heb ariaxasef aid iokhegreseage ofarel d =

99% 15 organt: Iﬂas;et ablt =Rk triethyl t
414- (7 am no- g6 anoyl| - -eM hyl '? }’SQ}_!,” 38 ﬁowyéﬁrg%eratuded[%ccgrdang to the

c] pyri ntdi nMe fiﬂdaﬁﬁsﬁ'ibt)edisblfr@t Besahehieat - lipi/pblerd Chem1 (1988 dit y # 385437 Titoct ur e
of 0.45 g (&w83n BE g (3.25
mol ) of the progﬂgﬁhéﬁggg?ﬁgﬁrﬁﬁgﬁ)”&HQQQhﬁQ§&E¥§%$HﬁéE EHH @g in a
round- 20 bottomed flask. The suspension is heated at 110C for 3 hours. 30
m. of water and then 5 nlL of saturatgdpagdeous NaHCO3 are added and the
precipitate formed is drained by suctTOom and then dried in an oven. The
crude solid is purified by chromatography on a columm of silica, eluting
with a dichl oronet hane/ net hanol gradient (100/0 to 93/7). 0.52 g of the
expected product is obtained in the formof a 25bei ge-col oured powder.
Yield = 59. 5%

4.5:7- Am no- 8- et hyl - 2- ( 2- met hoxy- 4- pi peri d- 4-yl phenyl am no) - 5- oxo- 5, 8-

di hydropyri do[ 2, 3-d] pyri m di ne- 6- car boxam de hydrochloride 0.51 g (0.95
nmol ) of the product prepared in step 4.4 is suspended in 10 nL of a 30

di chl or onet hane/ net hanol m xture (v/v = 8/2), and 3.55 nL (14.20 mml) of a
4N sol.ution of hydrogen chloride in dioxane are added. The m xture is




1H NWVR (DVBO d6; 400 MHz): 8 11.8 (broad s, 1H); 10, 4 (very broad s, <1H);
10.2 (s, 1H); 9.0 (s, 1H); 8.9 (broad s, 1H); 8.1 (broad s, 1H); 7.8 (d,
1H); 7.2 (d, 1H); 4.3 5(q, 2H) 34(m 2H), 3.0 (m 2H); 2.8 (m 1H); 1.9
(m 4H); 1.3 '
7- Ani no- 8- etm%j'p?sﬁﬁ%mxy 4{1 (3, 3,33 fl uor opr opAGFR201 8/050019

yl | phenyl am no} - 5- oxo- 5, 8- di hydr opyri do[ 2, 3-dj pyri m di ne- 6- N- met hyl car boxam
i de hydrochl ori de

105. 1: 7- Ami no- 8- et hyI 2-{2- met hoxy- 411 3,3,3-trifluoropropyOpi pé\rld 4-yl | -

phenyl am no) - 5- hygeropyr i %I pyrim di neg 6- R et hylfjg:ﬁg boxam de
0.47 g (0.92 mm|) f t e—hydmh ;9 nNst O% i s suspended
in 7.8 nL ofcasdi jonet hanes i P@@etlc a re (v/ivezmeb/ 1) and
sodi um 3, 3, 3- 'tri f) uor opr opi onaﬁehxde (Affa Ae§gﬁg) dhd tHen sodi um
ortionwi se. The Peaction mixture is

triacet oxyborohydride are 15 added
stirred for 2.5 hoursgand thﬁmeoured into 50 nmL of aqueous NaHCO3. A solid
is isolated by filgtrafion, Nd I's purifiedubynighr omat ography on®a cigf,urm of
silica, eluting ni a Fdl chI (@5 onet haneA nettha gr adi ent (%O 040/ 10).

After trlturatlp& r—67"'59 f\'t\he pe& ed praqduct i i @l |y’
if 1-(

obt ai ned in tHhé f(‘)“rm'tHTRsa b&°He- g ENd. Yield s
5. 2: 7- Am no- 8- et 3 %rlfluoropropyl)plp(garld4y||-
phenyl ani nol - 5-0 3B pyri ni di ne- 6- N- megvhy|"gar boxani de
hydrochl oride 0.1 4.6 is
dissolved in 4 nL of a 25 di chl or onet hane/ net hanol m xture (v/v = 4/1),
and 1.09 nL (1.09 mmol) of 1.0 M hydrogen chloride in ether are added. The
suspension is stirred for 5 g5 and then diluted with ether, afd t
precipitate is df%i ned by Xql | NSe@mpdubdyapt her
dried under vacuum 22|g f t|he expect’”—dTGductRs
of an ochre-col oured I\EZ I eind, (di hydrochl ori de H
199C. M+H+= 534, 1H rf DIVBO'asdG 200 MHz): 611.8 "brdad s, H1H) ; % 2 (Very
broad s, <1H); 10.3 (brpad s, 1H); 9.0 (s, 1H; 8.8 (s, lH); 8.1 ( road s
1H); 7.9 (d, 1H); 7.2 (very dtx)oad s, <lH); 7.0 (s, 1H) 6.9 (d, 1I—£}.

(g, 2H); 3.9 (s, 3H) 3.6 (m 2H), 34(m2|—|) 3.0-3.2 (m 2H); b

1H; 2.0 (m 4H);

7- Ami no- 244- (1- CJ@FO‘? e&ﬁ?ﬁ%@ rlegﬁ A?%)"c)pyﬂmﬁjé’i%%%%%ﬂ Ay (IB) is then

et hyl - 5- oxo*ﬁdm}dedmﬁopgdlmdobﬁpatadhgmr bINiGhiLAe -Hyd FidR0 R dempardfpe ror i de

6.1: 7-A 14( 1§ rid-4-y0- rrethoxyphenlamno -8-ethyl 5
> oxo 5. 8. aPRGEEA S pBORORY e e farisbondng carmmaie aLonfumGlen{gr i o
pr epar ed [ n T&eaqarbbxﬁld md:@ﬂu@lsttﬁdn ladﬁi\ﬁatetchﬁa hﬁ%d&%ﬂﬂhhfo irfo@él%li‘ﬁé’tz !E%é?

aqueous 1N & g 5% filtration ag ﬂw in an oven . 1.0

nmmol ) of thi p?% ucS il BYHERGRd R #6dmC 'd%nH§'ﬂgoG§°%t RalRtide, ©57 L

(10.0 nmol) adf/argda@anualbr is@ehvarsiahiitlo tRe AciBliGel ﬁffoﬁrhlﬂe;/?@) Wl‘téﬁét?r@jilt Wider .
opoxy)trimet hyl silane an

vacuum 10 Q.9 nL hox cycl r

0.188 g (3. G"EFSS ‘ﬁfcyg%ﬁﬂ‘ﬁ%%g%’&g‘gﬁﬂ‘y b inget %“@”éa%uas Firloramatbans. i s

heated fiér in HherplaatselﬁiﬁCofaﬁld Srgahicobatetdiahy g oﬁ*rrc% ahd a%véht%\b&ﬁL gp 45 L
trimethyl silane are added

(2.25 mmol ) 1-. cl pox
reaction m )t{f‘ﬁli’ am'Eeh'g%{Xréﬁx o‘?&‘%‘% 78 PygathISggectmdrefgrepﬁ@mam heomadett® cool
t o room t emgnthksis d 9ARdiagvapor at ed to 15 dryness. The residue obtained is

purified by chro tor.p 0 of silica, eluting with a

di chl or omet hane/ %ﬂ@ né‘?"&@ﬁ é?it ?@6‘614 M Bup1eptaingc ds cendensed i wihi n an
et her /i sopr opaxmbetmwﬁwafa‘o(mubm (¥1)3Inlthe BnesdnbBe b 'anstﬁinBYEase such as sodijum

acet ate/ sopr oD n@l of the expect ed product finally obtained in
t he forh‘%of 8 \ﬂ?? @H%B]?Bo'agﬁ‘é'r’%ﬁf ag¢gragsgusly DMF, at erdznary temperature. If 2

7- Ani no- 214eqmva4mlsoﬂrwmybm Besdd] - pikklo ay%bbaémmeawoaﬂma }\mf gféi d%elTo .

5- 0x0- 5, 8-di p do pyri m di ne- 6- car boxam de droch

suspensi on 8? % %{“ %cyggzer#]tg 8 Pysidofrsdlp V'EVB[S’&G ‘ﬂﬁ*@ﬁ&‘fee@ffprﬁmé@ €pltyba in

2.6 nL of nashgah algﬁalaaddlﬁént(buZﬁ a@iom;@ OIASOBRInbiindt: & dMeMparAGR!Bb1&

et her. The 8 ure is tlrr m nutes at room tenperature and then
ey Fingid &

diluted wit fh?ﬁéheﬁ eed.d q duogipa ohmplp (Yis plaved injcesteet with h
ether ap@l weydnopesttmnie, of dorehutti (A inihdresthes oD Quikd f ¥Rt ed
product is obtai ned in the for$n gf a gjél ge- col ouéra]ed s%gﬁgsa\?@ﬁ '

(di hydrochl ori de) 92% mp. = 226-228C. MrH+ = 478. 1H NMR (DMSO d6, 400
MHz): 8 11.8 (broad s, 1H); 10.6 (broad s, -0.5H); 10.4 30 (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) WD 2011/ 08630647PCT/ FR2011/ 050019

| - 2-{2- net hoxy-4
-5, 8-dihydropyrido[2




A mxture of 0.25 g (0.93 mml) of the product prepared in step 2.6 and
0.33 g (1.87 mml) of 3-norpholin-4-ylphenylamne in 4 nL of NWP is placed
ina l1l0 nL 5 mcrowave tube. The sealed tube is placed in the mcrowave
oven (CEM nmaghine,. .Di scover nodel) and the nixture is heated under pressure
at 90C for 3WQi4NI1086306120C, for 1 houd3at a power RCTARR2YI 14080049 t hen
cooled to roomtenperature. 20 nL of water and then 5 niL of saturated

aqueous NaHC3 added an reci |tate formed is drained by suction
and then dri Bt@ st SAOGVAN 2 %‘1’8 ¢ a@ng |then pddedsater the iirsiudermatiopsf thenol |,

dr ai ned by sﬁddetwcyanbamﬁdw thén ﬂiéﬂaim@dlﬁd\fé!fﬁ‘d?rrﬂa%m\ﬁ)‘”secyc@% G'iFéd%g t?‘ﬂ%er
vacuum 0. 16 %BJ% ectg \Produ s flnalléotalne Inth ormof a
bei ge- col our 8%‘% V“FP erivagvesgf fogngla (VlihgEe mathyisulfang group of the 1H
NVR ( DVSO- d6¢com duuzaffﬁﬂul V(brioades, d s,
lH) (8 ; zol_%ﬁ;h %o )aljgr gba e oxrll_sli)tﬁ)ed jsyﬁboll_?]rr'l")Scheﬂe 13)(?{%

6 (d, 1H), AT p@aqu EE@ &y = (h). amﬂ)‘iuﬁ@eﬂ(m qier)ﬂvalvez oy reasqtnpnemmrm e
8

oxidizing agents such as m-ﬁaerchlorobenzom .acid, hydrogen roxade goguw d
am noj] - 7- am no- 8-'et - 0X05 I ropy

244- (4- Acet y| 1- h
ri doEZ 3C§] %E}g bﬁ{ea(rgqaﬁgr]lg Cé?t)gggyg{ﬁ]ydgycgogen sulfate or trans-z phenylsulfonyf 3-
1- 14- (4- N tl’ﬁWWbﬁlﬂmﬂ@ra@Zde@cﬂbeﬂ F&Teﬂamg@eb?%%ﬁﬁéﬁu'é?%lQ§J5M9dgcﬁ§rﬁ 44

| f 1-f d 4.9
mc)et SI pi pehg’% hé 1|' QISE%%E{ ZeQSE:‘B%HPﬁeFW'E”QISP b patant a’iPPMRBOﬂ drublishedour s.

The resull i ngnderihel heémbsr WO s8/84ben trhie Wakée é}’(bdswokllae%&%k'e @Fﬁ*ﬁ%% fter
separation o hases by settling and extraction e aqueous ase

with ethyl E?@Pgt"&'ﬁ‘ 7 REMBYRANe haoawtis ruclegpiiicetbstigtiorin aveler Nalem,
filtered andsmrugewFaDeﬂso:aaeuﬁ%@ctéumer&urz & b@fwéerﬁeTf?élﬁ’tﬁ%@‘fb 5}6 ct are
(0]

obt ai ned in heforlaéa gry ?w solid, which is used tainéd i'n the
fol l owi ng st compatinds-ofgaray (I, which4s, asubgiern op Fensammqyees of formuls (lanone
3.0 g (12. 04wi11ﬂmA| repreberiting -OHadAG R PiePRALAShd é‘h?&r@@er&aﬂan’l Qvé'ﬂgﬁ ik éuhe?%hyl

acetate e fﬁﬁ Bl aced in a hédr ogenatl on aut ocl ave, and %
pal | adi n2fdRa Peesant iayeatigndeig undaigigodhati indhe peacass dersribed Tm‘échﬁm& tre is

stirred at athbygibm@eﬂ,mzeﬁurag R TROmMBRAcorfprié® SR R
filtering through Cel :te and evaporat ?ngﬁ{upnder reduc&gaﬁe”{ g?&f@?&%‘g‘gg of
the expect edBHMBHuct are obtained in the formof a beige-col oured solid,

which is used as mkbai d:taﬁoth&e BbHIMNN Ghs t | 64
8. 3: 244- (4- Ace g Aphenyl am noi- 7-@%&%—&%@”%’19 t)fne vgnton

t erazi

di hydr opyri dB Iﬁg?ﬁpthgﬁgﬂpqurf?ﬁcﬂ%g 8 SEAPRYXhP aaeiAl fﬁ“i@tliar@'\ﬁfowx‘ﬁb g (1.12
mmol ) of the product prepared in step 26 apgy 0.49 g 5 (2.24 mml) of the
product prepared in step 8.2 in 5 nL offf NWP i€ placed in a 10 nL m crowave
tube. The seal ed tube is placed,] oven (CEM nmachi ne, Di scover
nodel ) and the m xture is heate ssuf® at 90C for 30 minutes at a
power of 100 W and then cool ed nperature. 20 nL of water and
then 5 nL of saturated aqueoG &'e aMeR], and the precipitate forned
is drained 10 by suction and then dr| |n an oven. The crude solid is
triturated in nmethanol, drained by suc rinsed with ether and with
pent ane, and dried under vacuum O. QR| 5% gaﬁﬁqected product is finally
obtalne% in the formof a beige- congyi Fthagld = 60% mp. = 179C

fs. 1H NMR ( DVBO- d6. 40 ? N 7 (very broad s, <1iH):
10.4 (d, 1H)qnd93@nﬁmundldjger%ﬂ.f&nﬂsa (A1-1); 8.0 (very broad s, <1H); 7.6
(d, 2H); 7.1 (d, 1H); 6.9 (d, 2H); 4.4 éﬂ’ 2H); 3.6 (m 4H); 3.1 (m 4H);
2.0 (s, 3H); 1.3 (t, 3H) Example 9:
7- Am no- 2[ 4- (cyclopropanecarbonylﬁg
et hyl - 5- oxo- 5, 8-di hydropyri do[ 2, 3-d]
Met hyl - (4-ni trophenybcycl opr opane
mmol ) of N-nethyl-4-nitroaniline ?ﬁ h) and 1.59 nL (19.72 rrrml) of
pyridine in 15 nL of tetrahydrofuran ar 1added slowy 1.43 nL (15.77 nmol)
of cycl opropanoyl chloride. The m xture,j,s refluxed for 2 hours and
evaporated to dryness. The residue is t %n up in an ethyl acetate/water
m xture and 25 the organic phase is then dried over Na2SO4, filtered and
concentrated under vacuum The expected product is obtained in the form of
a yellowoil, which is used as obtained in the follow ng step. 9.2:
Met hyl - (4- am nophenyl ) cycl opr opanecar boxam de 30 To a suspension of 3.56 g
(54.49 mmol) of zinc powder in 15 nL of concentrated aqueous 33% NHAOH
solution are added 1.2 g (5.45 mol) of the product prepared in step 9.1
di ssolved in 15 nL of tetrahydrofuran. The m xture is stirred for 1 hour at
roomtenperature, the zinc is then separated out by filtration and the
‘m xture is extracted with ether. The organi c phases are conbined, dried

| no) phenyl am no]j - 8-
Wdi-fgt 6- car boxam de 209. 1:
{de Té a solution of 2.0 g (13.14



5 9.3:

7- Am no- 244- (cycl opr opanecar bonyl net hyl am no) phenyl am no] - 8- et hyl 5- oxo- 5, 8-
di hydr opyri do[ 2, 3-d] pyri m di ne- 6-carboxam de A mi xture of 0.30 g (1.12
mol ) of the oduct re ared in step 2.6 and 0.43 g (2.24 mmol) of the
product prep 9.2 in 4.5 mL & NW is heat BE THFROT1/050048 3
hours. After addltlon of water, no precipitate fornms. The mxture is left

for 48 hours_at, .r.opm at ,,and the ecipitate fornmed is drai ned by
suct i on.  Af LRIV B g Rer cipich Ko cEreHiRieas B, 09 Geneml {auia Bbdted
product is tho%dpﬁiﬂc Isﬂbﬁmlltloﬂ rfe@titmn 5 @ cwplW@acMH‘%FBé&%valdﬂHﬁH@rg‘tyﬁé%

1H NWVR ( DMBO- qq gt& r&% hroad s, <1H) &;

9.0 (s, 151h““)%‘t’35&t‘>i W %/PBP%‘H“SCO T*’r's 8”?‘&?382'?&(*3 rOAhF( domtalll)‘-m 2 (d
1H); 4.3 (q,contPound offofrautaIB)in pértréuié%fféhﬂulaéi%ahﬂ ("§H); 0.8 (m 2H); 0.6
(m 2H) anpl e 10:

7- Ami no- 8- et hyl - 2- 14- (4- et hyl pi perazi n-1-y1) - 2-fl uor o- 6- met hoxyphenyl am no]
- 5- 0x0- 5, 8- di hydropyri do[ 2, 3-dl pyri i giHenédz car boxanm de 20 hydrochl oride

10. 1: 1.5-Difl uoro-3-net hoxy-2-nitrobenzene To a sol ution of 2.45 g (14.0
mmol ) of 1,3,5-trifjluoro+2enjtroben®ene in acetone are succe;ssrvely added

2.9 g (21. 0 gy KR CaB8:pow F@ BN (56 I) otkLtEthyI i odi de.
The reaction miktyre | s heated at or —2—ttou |s nd then—fittered 25 and
evaporat ed tdP driyne8d. The resi e ~cis taken ug-TnEtdel acBeate and washed

with water and wgwth saturated agweous NaCl sol ut pgn. The organic phase is
dried over Na2SO4, filtered and concentrated under vacuum 2.52 g of the
expect ed product arg recow@g@d in the formof a yeIIOM/solrd whi ch is used
as obtained in the ollom%ng st ep. Y|0eIcNH 95% 10. 2: tert - Begyl
4-(3-fluoro-5- XVE 4- nighy ophe perazi -carbo Iate I ion
of 2.48 g (13 hg of £he praogduc epar StRs 1 'Qi\
acetonitrile are added 2.43 g o NI r%go@mMemMMb ;
pi per azi necar boxyinat e and 3. 36 119565 nmol ) of d||s ropyfethylégine.
The reaction mxture is heated at 90C for 20 hours. |§ (iluted with
ethyl acetate and washed with wafef fand then with drqh ed qubous NaCl
solution. The crude solid is purP®fed by chronatoéﬁ 60 N A um of
silica, eluting with a cyclohexane/ethyl acetate gradrent (85/15 to 50/50).
A 3.25 g fraction predoninantly confaining the regioi soner tertybutyl 4-(5-
5 fluoro-3-methoxy-2-nitrophenyl ) pi fer zine 1- carboxyllcate is |solated. An
i npure secondary fraction is f%zzgﬁggﬁaln on®a” bl um of silica, el uting
with a dichl oronet hane/ et hyl r adi ent (96/4w&9 94/ 6). 0.985 g of
expected product is finally Sbtarnem i N&he formor-a el low solid. Yield =
21% 1010.3:tert-Butyl 4 (4-ami no-3-ff uor o-5- nethoxyphenyl)prperazrne 1-
carboxylate 0.975 g (2.74 mmol) of*the product prepared in step 9.2 in 55
nmL of an ethyl acetate/ethanol mxture (v/iv = 1/1) is placed in a

hydr ogenat i on autrﬁcdcaaraan@.mdnt@ Seheeod, LAU- B%'ahﬁﬂyllé”é@@ ®hay F%@red witadded,

under agol nert atnosphere. The 15 mixture is stirred at a

pressur eVof PROBRIOTAS pyiRridenpeing wresenss of Nd\iristhylaniiae @QCPEC@?Q ﬁg ’fﬁﬁrough

thin gl ass frhidthed BANEH. Siith BNRBOE. athriderdeAel. ARduRe. QB@S@WSeQOO mﬁg‘% tﬁ
t he expected \%eﬁduqﬁ is obtained in the formof a violet solid,

used as obt &' chigra-Sriyrimidineraraeelic agidel}l)- # igoadvantageously possible to

2010. 4: tert'rﬁetddrleﬂzﬂydfcér%n@mréloz 5%[0@@-‘5%31%@6&%0@@5&6 %h[%ngehmfcﬂ is
pyrrdo[23dIB¥aﬁrmd|n 2-yla ) - 3-f 1 ugr o- 5- net hoxyphenyl | pi perazi ne- 1-car

boxyl ate A rfiRiegied aocgfsfrfﬁleélhteﬁolml Yhef chiprinep g ci p@setpméldqt rthet ep
2.6 and18. 8&1t€rrﬁ@dr§t@ mﬂ%’Qelétﬁrvél?%uﬁtﬂﬂé’@@vrtﬁ%ﬁ%{lﬁ@ot'fBrrﬁGl§@25- it fhigh ML Of

NVP is pl ac%” n a round- bottoned flask. The suspensr on I's heated at 100C

for 5.5 hour.'s 88 dIiNESF PrevoyRly &Y reigiian ihEimgland) ascortinatedbe invagierus aNaHOCS
are added anrflgddesdNet st 2 BHF oF ARMans AHH ﬂ\%dprgé/en%ﬂ%ﬁ‘ 'aH'Br i tgiéé efl}r' h an

oven. The crude solid is purified by chromatography qaéﬁ silica,

el uting wit IF<@MalectHeiBYlamiten shortieRtasmtugy inagiene 4(3.1_"01090@ ctrtprgayrmyldme-&w g

(2)1(30/'[ hgoex pe%bﬂfbx?lfc%&&@erlv&nﬁébéf%ﬂﬂﬂﬂb PN ke ERBRYAE alla YHARULSE tRf dfvatdhiel d =
0

7- Ami no28- etvtﬂ/rneihf(dﬁ KoUBr t- B1oRR 15K8IRY -1n-1hp 7k s4Ch- a8 {is sRBYSian ints) agd

0x0- 5, 8-di hydropyri do[ 2, 3-df pyri m di ne- 6- car boxam de hydrochloride 0.14 g

(0.23 Mol ) of the product prepared in step 10.4 is suspended in 4 nL of

met hanol, and 1.15 nL (4.61 nmol) of a 4N sol ution of hydrogen chloride in

di oxane




are added. The m xture is stirred at roomtenperature 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 formof a grey
powder, EFJ 2 %lsed as obt ained in the following step. Yield

(di hydr ochl 9 1108634 10. 635 PCT/FR2011/050019

7- Am no- 8- et hyl - 2- 14- (4- et hyl pi perazi n-1-y0-2-fl uor o- 6- net hoxyphenyl am nol -

5- oxo- 5, 8-di hydr,opyrido[ 2, 3-d].pyri m di ne- 6- car boxam de 0. 0.23 mmol ) of
the hydr ochIBIGEE %wgﬂ@ﬁ@a CF'HJ"E‘%/ é’ﬁaitﬁf%aqegu%%éﬂwlwt 'QtOna&' fluoride of

1, 2-di chl or cferrrﬂnamxme)um@l r@acstiagrn_w(t@ aR2eXTERd bf e;tarmhbselgaﬂ‘dzapwmmélrtaﬁ&ﬁ%t 0.04
m. 10 (1.2 h cet al deh % and then %‘? of sodium

tri acet oxybdt§ ﬁ'ardica r%ﬂ]% é'ﬂt 5@(@%855%&@1 o'ﬁﬁ ¢ §?l§|”%h P% r@fhyllafr@aefor 2
hours, and pour edhentaeidO fidsridd P digamuiay roxi Bes Sebthihe@Nis dBSensed with

di chl oroget hane i s, added. After se ahatlon of the phases by settling, the
agueous gﬁascé{ F%EC&WP %PE@FWI?I‘V'S E (o PERERG Al Enmgeshel SN RassIex6Bs ar e

combi ned, drasedomumrhmascmaklf)luht@rpwrléﬁmﬂ Mﬁ@gtebﬁélﬁmnmdg{ oYcﬁl%Wm A
l'i ght - brown solid.is r?covered \?/n lseaﬁsecglfled chr omat og rd@ﬁ on a
col urm of sitPTREAE PR PIRSENFeLT & etive fﬁ&ﬁ@)‘h@%ﬁ'ﬁﬁépd&eﬁoﬁ fon@s/5 to
90{ I10) 0I Oéﬁthgd @lfq..ém@nt@fn@emtﬁd AU of ihe pokitecnedabétanitR, ferddntfoudd 9! assy
yel | ow soli ield =

7- Ami no- 8- etdhyf2r4a, M ét ﬁ9r%"%%1ﬁgrdé'?lcw #t piginayy ftemBeratuse Are HBR WyRERII3-

ani nol - aooxma@rm@lnéw@h@aawél@Icré&n@actxnw TAE dhitfo Gntedidamtankis Mxgresd oride
o of the roductqﬁ-)?rquaredlnse 10.6 in

To a sol-utio

5 mL of net ﬁﬁ'ﬁ ly W'éh aaa@éWcPf@ﬁC?ﬂJa(soa@@eMWmewc u H§ auksERitionics b¥t her .
The ni xt ur e Bish&hidrHathig OéOL@)(?ng"n it IRedatyithOAMnicRaTP i Wse pamsidrhentdy | ut ed
with ether. The 2? i S ra| ned by suction, rinsed wth ether and
with pent and®MBHE "Hg Ogg SBrT%\/%HJLﬁﬂ Co ORttonally #¥ a MigrowRpR S1ashingr uave i s
(;t;g/al ned i ntlﬁ@eoﬁ]pblﬁﬁdsfof@orb@lagﬁ"') C@thu@hli@élsﬁlﬂjrbﬁb th@'déL4 hﬁaédéﬂﬁhh%' ge) =
(br%ad 25 1 at ¢ Sg/gl(eﬁfr‘?d%éhespfeﬁiﬂf '”‘fﬁnilow démdb Re mrese@*sga (hMﬁ)ir@aan giom H) -

? H;J (gr gag ?ndlt\"}epr&e&tslc}l-h( Wﬁé)éhibf@ﬁﬁbrﬁedlételgbw) ﬁaé%e(a‘ﬂcflaié'& bef%%aﬂd( S,

11. 1: 4- (3- tmfﬁgﬁf‘%lﬁfggfﬁﬁﬂﬂr @é‘feow wﬁhﬁ&fe%ﬂ&ﬁpbaaaw wﬁhoﬁta@cwm

car boxyl i ¢ agHadeAob Pbtissian ©f-blickidedand bf 48 éTI(VPétDngoégent advantageously an
2, 4-di chl or o- 5- @é]’lmdln carboxylic acid prepared in step 2.3 (net’hod B) in

20 nL of anit BHYernR pdarsolersych a5 dF JR dive finglly the geatrunds efdpurilan of

4. 79 nl2(34.(B%, whish s afsubgﬂoabfbylt@érb&ﬂpams%fqoma 4% tmré s8bj e&t%férthélty'
(3-am nopr o%{#e{l?r amate I n mL of anhydrous THF i s then adl dr opw se.

The reactio tiventian wih Bﬁ? é“d" gpd Pﬁé’ﬁf“ﬁ%ﬁ@vﬁt%de*\ fRresanting rTQ{"bs It igt hyl

acetate is agdedtovadhithe thE pRRESs MRABed B JWREhRD, Wid &o@ﬁwﬁsﬂr@z RN &iCk, and
with water. %eg or gani c. hases are conbi ned, dried over sodi um sulfate,

filtered an@" m&@mm‘& 8B ghaere \APQIARY Protepling gBYUPEhe expect ed product

tare <ret otL;L ai ned in th&chenss afard ¥ ahb Qe bonpdirRkhiia B8 r83Gents, when théir 2:

[ 3-(2- chgor Greparatipg EkPe St sieeeiRedi Atucsrmpisialy periahla 9rcdespibrd B theTo a
suspensi on (ﬁferétuﬁsloﬁe&é%ﬁﬁb@ﬁ@pﬁréﬂfa&ﬁﬁjlﬂﬁﬁ%%o& %@'él?eddééariﬁ F?]e%nl in
75 nmL of dichl oronmethane are added nmmol ) of triethylamne and
then 1.88 nor{h@a ?BKWIt?thﬂseW'ﬁ%ﬁtEeﬁﬂuorl de The mxture is stirred at
roomtenperature Nc@érd%ghlﬂuérﬁ)ﬂ?é?%ft ﬁeaﬁ%'ctét 'aoéhdjéct Fr i §be \’Hl&rﬂlslggo ”ﬂ’re Of

di chl oronet hane. The aorganic hree tines wt

t
i ce-col d aq&%\?QUWmWW (QVB‘\H X)WQ@EV vith Re peldoeinede Bysieasn ﬁtﬁﬂ'ed

under vaguumpe %aﬁﬁc@n@&uﬁdﬁebfﬁ%@%;ﬁ@d Rk QFIé'Céynﬂ'feﬁc obdraifeds AHyd 2armedsed
directly in the following step. Yield =

11.3:tert- B&PWPPB”W@N??THL%G %’&Fﬂﬁ‘éﬁﬂ%m?d@ﬁ?ﬁfpbﬂ@ CORBOBRAS foranyia (13-

d] pyri m di n- 8- yOhe mxah®is Rpsst 0, nice
bath of 121 4 (14 Ag s %ﬁ?ﬁ%@gﬁ%ﬁ%@?ﬂu&&*@éﬂ@%&nﬂy o I OV
are added p@P?fi'reﬁ%es\é'fwh?sm@ﬂt'% %@swmpm agDustdigdlingnrhg aerve énerglydo

m xture i s flkiraedifeObr n i a4t Ben
added rapidly to the go%g?tmgggrg@%aﬁhezgﬁ&f%@?gf m%fﬁ%égfﬁ pFagc%ieBFe I Egl’l de
prepared in step 11.2 in 30 nL of anhydrous DWMF, precooled to 2- 30 5C on
an ice bath. The mxture is stirred overnight at roomtenperature and then
cooled to 2-5C, and a further 0.22 g of 60% sodi um hydride is added. The
mediumis stirred overnight at roomtenperature, and ice is then added
slowy to destroy the excess hydride, and the reaction m xture is poured
into an ice-water m xture. The resulting mxture is acidified by adding
aqueous 1 N HCl . solution. The precipitate :



formed is isolated by filtration, rinsed with water and then dried. The
expected product is obtained in the formof an orange solid, which is used
as obtained in the following step. Yield = 64% 11.4: tert-Butyl
{347-am no- 6-carbamyl- 2- (4- nor phol i n- 4-yl phenyl am no) - 5-

bxor 5ht pyr MG 28BEB3061 i -8 Ver opyl 13Bar bamat o A nPEUIFR2811950013 (1. 51
nmol ) of the product prepared in step 11.3 and 0.53 g (3.02 nmol ) of

4- mor phol i n- 4-yl phenyl anmj,ne in 6,5 fONVP i | aced in a 10 nL ni crowave
Lube. The scHiPLIRATRE (& ngpe RAR ITing et Pt eloy. wEh kR sdesprRanca0

Di scovery nusieicurendni hshysicalt propetties i ad edmbeder @RPBELE adkordir§Gof@E 60

m nutes at a power of 75W and then cooled to roomtenperature. 15 nlL of
wat er and tHEﬁerg'%H'L of saturated aqueous NaHCO3 are added and the

preci pi tate for meThe follawing asttedstichdGind @ pivdl fohfadaiedddn an oven. The
crude solidd is triturated in nmethanol, drained by suction and dried in an
oven undér V&ﬁ m 0.159 g of the %x ected 15product is obtained in solid
form Yield 2 '20% 1 fiiggloromethane

7- Ami no- 8- ( 3HRwE nopr opy! ) - Fighdparimbadd IRt sHregBYlapRy no) - 5- 0xo- 5, 8-

di hydr opyri daol?2, 3-d] pyri m di ne- ﬁ-car boxahm' de hydrochloride 0.16 g (0.30
mol ) of th duct pr epar8¢diChraiigiparaanyimass BemE®Y in 4 nL of 20
anhydr ous digdxane, and 0. 74io0blef 2. 95 mmol ) of a 4N sol uti on of hydrogen
chloride in djaoxane is added. The m xture is stirred at roomtenperature
for 5 h rs,'gﬁéﬁd ether is QHH@B{’]%T’W@”%‘%IM is drained by suction, rinsed

W th pentaneDEgd dried i n aimaM@suliékided g of the expected product is
obtained in the formof a ite powder. Yield (dihydrochloride) =
quantitativeé.ppﬁ] p. = 250C. mbﬁmy'&‘%?g'_m%wm (DMBO-d6, 400 MHz): 811.9
(broad s, 1Ht;N10.2-10.4 (vedthyidmpad 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, <l1H); 4.4 (rl?'P“ ﬁ); 3.9 (m 4H); 3.3 (m 4H); 2.9 (m 2H);
7. Am no- 8- B~ 214 (2- hydl Syat by S aenyl arm no] - 5- oxo-5, 8

- Am no- 8- e - - (2- hydr ox phenyl am no] - 5- oxo- 5, 8-

di hydr opyri d@%é 3-d] pyrim &feréﬁﬁft}éar boxam de A m xture of 2.1 g (7.89 nmol)
of the produat prepared inngfigetdrGndeivéd ddmlek 15. 79 mmol ) of

2- (4- am nophenyl ) et hanol in 10 r& of NWP is heated at 100C for 3 hours in a
seal ed tube.M™fhe hot react YAURISkture is poured into a mixture of 125 niL

of water andvu@dHnl of sat upadteshochqueous NaHCO3. The precipitate forned is
dr ai ned ﬁy zhlﬂc%bon, rinsed with water, and then dried in an oven under
vacuum 2Hf t dM9%%4 turati ng MPISEHEM SWa% § of the expected product are
obtained in N&® formof a lshb@birdpicie solid. Yield = 89.2% 5An

anal ytically sanple is gbtained by triturating 0.2 g of the preceding
solidin a r#ﬁ%ér‘ﬁ?n amount éPg'H@t'WQFRﬂe? grogndieng by suction, rinsing with
ether and dryamig W th a vagdgimHidroxide 15 g of the pure expected product is
t hus recovered_in the formof a Dbeige-col oured powder. mp. = 289C. MrH+=
369. 101H NNF:PBWBO- d6; 406°MHP)sUT8®11. 8 (broad s, 1H): 10.4 (d, 1H): 10.1
(broad 95 1HK,®. 0 (s, 1H) anfndhivhcaRfds. 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).

Exanpl e 13: NH&H no- 8- et hy PIEISWHD PyARBid8i per i d- 1- yI et hyl ) phenyl ani no] - 5, 8-
15di hydr opyripl 2, 3- d] pyr i W-ghethghfrelidsmgam de hydrochl ori de 13. 1:

Et hyl 2-14-(7-am no-6-carbanmoyl- 8- et hyl - 5- oxo- 5, 8-di hydr opyri do[ 2, 3-

dl pyri ni di n-P2%1 ani no) phenyPPIiHBEHRHOSUI f onate To a suspension of 1.0 g
(2.71 mmol) of the product spiyiexanple 12 in 50 nL of tetrahydrofuran cool ed
to 2-5C_gn an ice-water bath are added 1.51 nL 20 (10.86 mmol) of
triethyPinide, followed by ¥pwi se addition of 0.84 nL (10.86 nmol) of

net hanesul f opyf chl ori de. {dgny&dlhen mxture is heated at 50C for 2
hours. It is poured into water and ethyl acetate is added. The organic
phase is washed with aqueous 0.5 N HCl and with saturated aqueous NaCl and

then dried Gu@mpia2S4, 7iAnhihelee: nﬂ.[@qwa&\m{&gnumﬂ%].yaf&gm-dﬂ dfb-9 of
in the formo ' d, V

t he expecte Sproduct is, obtaine . a brown soll n a
sufficient pAA2SSIpaimising-erarkanamideng st ep. _
13. 2: 7- Agi no- 8- ethy ethyiaxndarhhol2nRiHRkibS:-dyrini@hddr bhrpy! am nol -5, 8-



di hydr opyri do[ 2, 3-d] pyri m di ne- 6- car boxam de hydrochloride 301.1 g (2.46
nmol ) of the product prepared in step 13.1 and 1.17 nlL (11.83 mol ) of

pi peridine are placed in a round-bottoned flask. The mi xture is heated at
60C for 2 h ' concentrated. The residue is purified b

chr onat ogr a&%’saﬁ?ﬂoégfﬁﬁn of silica, eldting with a PCTIFR2011/050019

di chl or onet hane/ net hanol- gradi ent (100/0 to 90/10). 0.12 g (0.28 mmol) of
t he expecte rqd J taLned i se f ich js salified . b
treating w tTe 0955oH0T 0385 o g | B0 vl Bormb c-GuRErE TR ol
m p. = 216C.pykititinecsBixylbte MRIGEDMEQ! 36, mdof tvbthylamnelih. B6(L @Ad HF, ardH) ;

10.4 (broad = 1H) . 9. .S X 1 (broad s, ;7.7 (d,
oH): 7. 1-7.3‘5'%'("\‘?831§/L ‘P%%&églf‘gdé‘sﬂ/? eﬁ‘)’%”}'a‘? Sé%ﬁ'%?a’g'(‘{we ?I—ﬁ“,”eé%r?‘?ﬁ‘ 2H)
%( 1 (lm 2Z|) ;te@pBrafure f@13) houts. Adter Giluting it Whter, thd rdsmting Mixtufe i@ ektractdtvith

anpl e : : o : -
7- Ami no- 14-6(t leca}?% Beparrgp “Fp‘%r%aévca%‘???l@ QT?Q 5ve§i V993 dhe tredlrh IsriNiaddnol - 8- e
t hyl - 5- oxo]: ;Es:hﬁerdatbgrﬁpbp)ani ?iﬁxta? o8k Blptingi witkli mey@omh%@d%imwgeﬁghl oride
14. 1. 2-Di oxy-4-fluoro-1-nitrobenzene, To a soluytion of 3.14 g
(20.0 ol ) =1 ?@ﬁ%@eﬁ’HiW?%ﬁafﬁoq]bt?'ﬂe%@Woam BrreoladesiRlk o1el T 8% 40. 0
nmml ) of sodi um chl orodi fl uoroacetate and 3.31 g (24.0 mml) of powdered
sodi um car bonat e., JTh eaction mxture_ is. heated at 100C for 4 hours 15 30
mnutes and is th1e‘£rllj %F{héfé@éf’({"g’"@(@flﬁfod‘}?ﬁ NecRRPYioPEd Aqueous 4N HCI
ﬁol uti orir(])i s ﬁaddilenuramrbntarrrmgﬁmmrge (260 Srghmr)eﬂr athyr qOéfhjfii@m?@E@Héf Ithigs- 2 f
ours. The r m xture,.i s, di.Lute it 0 ter and 100 nL o
ether. The é’&ﬁ@éﬁ@%%’@a@s%&wg@k- deQWhOfeyﬁg\%Cg]ﬁ@nf’f&aﬁ}l-g%fn?t@abﬂa@es are
t hen combi neefluxaestret! hoiit. IThacatieanas islélaSatttbs off whiemreaneed PrBsWHetdhashE ur at ed
aqueous NaCl

dried,.over. 2 filtered and concentrated under vacuum
3.68 g of tH%S'g'iép%c‘?”&%%dPﬁg%? gf?‘éét(%tézﬁ 'ﬁ[etﬂ’g?ﬂ“et%‘é 11*\@'#& splution e asidedi | |
Y/ch/ hI is usa]n_ﬁdibe mblé@ﬂmﬂbithte foreed i@lfrﬁl_m'ad1 By ﬁlﬁ(ﬂﬂ@%p’]ﬂﬁ@bélidﬁs ﬁﬂgz/eSd @rﬂh g/étéa;

- Cycl opr.opyl-4-(3-di fl uoromethoxy-4-nitraophen i perazi ne o 2. g
(10.0 midl) OF G WSHM%‘EUUB}@%@PZB* ?’?’Peg‘tegp‘)r%?lci 31 oo 1B thed@IbAl 1 i |
are added 5.v@fitersolid 3feltthgnpanit)= t88°0i Visropgdet hyl am ne and then 2.09 9 (10.5
mol ) of finely ground N-cycl opropyl pi perazine (supplier). The reaction
m xture is heated at 100C for 1 hour 30 m nutes, cool ed and concentrated

under vacuum Thel.3:askEfiweminn-2-aleehyiitp-5-pyrithidibcabogtibgtiadasiat e and washed
s NaHCO3 sol i sat ur at ed aqueous NaCl

W th saturated aqueaqu 3 tion and wit
solution. Thé & %&ﬁﬂ%ffn phdning grq éhu(%g’r ”Na‘géo‘lf qﬁtwl%’?‘@ﬂ“zaﬁ‘&t Bhieent r at ed
under vaguumyrididirescatbiokylier adid repdi B.1CyC! ABEX agol) bherigMadineSinds@i e s by

suction and dried in_.an en r vacuum 2.3 . of _the expected product
are obtai ne izgﬁteﬁ% apg?#éfm%\?%ﬁIW&EB#W@P“%&‘&C%M?STWSE’Hf(t'é@ '%5?‘%?&@6 in
t h? foll ?)Wi Ifﬁgh&frerand\fhelsdluﬁoﬂé?s Bﬂﬁgec]{ llt\fith$50 mr[{ of CHh2CI2 Iamd 75 mL of ice-cald
4- (4-Cycl opro Lperazin-1-y0- 2-di or onet hgxyphenyl am ne 2. 32 7.4
mol ) of thé"%%’rog‘hg&S%&%‘QP@%%%PE@&L{W@%% té%oﬁ?”éfp%ﬁeéﬁ H@ﬁhedg ot
acet at e/ et hasahL wf idettord wefey ard Lridd creeMgbacethd Botder sl iR@ENRbbRIled off

| | adi. um on-charcoal  is added, under an

aut ocl aye, an 5 0.196 of % p ) ‘add

i nert aé&msﬁﬁa?refedﬁeedgﬂﬁeg?ﬂ?e%%sg ?? iSPeded RERduch 21ey ehtaiges inthes &smeoior 2. 5

bar at roomgremsbrqunMaefyidd & duabtitathe. M nutes. After filtering through thin

gl ass fibre paper and evaporating under reduced pressure, 2.09 g of the

~ expected product are obtained in the formof a beige-coloured solid, which
i s used as obt ai rfet] T-Aniidtes-bHyl-2yinBghyBhiEP5-of3L88L dikylrbMRiobRY3-8loSrimidine-

14. 4:7- Ami nQ-2- 14- ( 4- cycl opr opyl pi per azi n- 1- y0- 2-di f | uor onet hoxyphenyl -

am noj - 8- et ﬁ?f O%2BYE- 5, 8- di hydropyri dol2, 3-cypyri m di ne-6-car boxam de A

ni xt ur e30f Crollaﬂs@t(oin.tﬁﬁ.1@’@(1)4.@ﬁ1nﬁdnﬁofmy@ﬁ@§bbtdﬁﬁ@@ﬁ‘arﬁﬂnirbf%hﬁfjrgl?@DW_ 0.93

0

g 15 (3.3 | ) .of the product prepared in step 14.3 in 3 f NWP is

pl aced in a%ﬁ%ﬂg Bcé Eoﬁ%’dagq?efsiﬁzfﬁ&%@m)i erﬁ‘f’% Nechriter dve addjtior, dpe 18
hours. 50 ninigtlrenatstifreanst 1hemtedTht Aot RimPerdteRd AfHBRASCRIRAE R iRiLafdded
and the precipitate o%rﬁetgaisgwﬂrai ed bé(sucti on and then dried in an oven.

The crude s!ﬂel“ﬁatf"'sb%&’r AhPLREESK HSRge 61 & meeniLprepareddn stepal.3

el uting witm 30dint dfosrmyeidue NBIFeishadRld. 20ar REbwit k0 R Eﬂ?re%oéth%om 0.117
g of the expected product is finally obtained in the formof a yellow
solid. Yield = 12%

14.5: 7- Am no- 2- 14- (4- cycl opr opyl pi perazi n- 1-y0- 2- di f | uor omet hoxyphenyl -

am nol - 8- et hyl - 5- oxo- 5, 8-di hydropyri do[ 2, 3-dl pyri m di ne- 6- car boxam de 25
hydrochloride 0.11 g (0.21 nmol) of the product prepared in step 14.4 is
suspended in 3 nL of anhydrous di oxane and 0.63 niL (0.63 mMmml) of a 1M
solution of hydrogen chloride in ether is added. The mi xture is diluted
with ether and the solid is then drained by suction, rinsed wth pentane



206C. MtH+ = 515. 1H NMR (DVSO-d6, 400 MHz): 8 11.8 (broad s, 1W 11.0
(broad s, 1H); 10.1-10.6 (very broad s, <1H); 9.2 (s, 1H); 8.9 (s, 1H); 8.0
(broads 1W 7.6 (d, 2H) 7 1 (t, 1H; 7.0 (d, 1H; 6.9 (s, 1H; 4.3 (m

3.9 (m 6 3.4 (m 2H); 3.2 (m 2H); 3.0 (m 1H);
1 1 1.3 (m !\%&2061@ 06 2H) ) PCT/FR2011/050019
Exanpl e15: () - 7- Am no- 2- [ 4- (trans- 2- di et hyl am nocycl opr opyl ) phenyl -
5am no] - 8- et - 5-0x0;: 5, 8-dj h dro r| do[ 2, 3-d] pyri m di ne- 6- car boxam de

hydr ochl or i d&MRET4tlire for ¢ a'ﬁ'?“ S(E'I‘ |Q$Q)|Sh@ﬂ3ﬂ Rl @p@%d\*ﬁé‘&a‘-’r Bdstsd. |'EhaaC| d

20.3 g (125. Mixumel i} scnfred)feﬁmaar Bt Eﬁtﬁrﬂémﬁéf‘a‘ﬂuﬁ’é’ré?ﬂaﬂﬁﬁﬁﬂb&x%%}ép RSk
(Al drich) ar cge_?} anu se m. of concentrated 7 nitric acid
sol uti on. (fﬁ t Féaregm 4% '%?‘?W@Ed foyF by filttipe, rsed ovih walepedrainedeyy and

t he for mat | osucmbn anfli Ith‘m dMéUﬁﬁarp@V@lﬁQ a9y bhﬂe%ﬁ@%é@&ogﬁg'aﬁ‘%béln@mﬂh\@d
The m xt oe (}3@? ﬁthESOHdIS drai ned by suction, rins
four ti Ofrﬂ 6y O‘%f’"' &ld afdt hen dried in an oven. The solid is
partially di ssolved in 700 nL of xylene at 160C and is allowed to cool to
room tenperature.  The soli o} i s, drained by suction, rinsed with xylene and
then with 15 penf#ne, and /dMTi8e&eMYre-GRathvisiHaay!-Gasedr-dihedrapyidsf2, an
off-white sodi]bylrrmm'niea& Barbani@®/ 10 m xture of the expected product and of
the ortho- nl.té |0|fs($g@ &gre obt ai ned. The m xture is used as obtained
inthe follo B &-15 puog!) aithe compeyndmirtgined in step 1.4 in 20 mL of
()-1trang 2- r@%mmpp@mmmé BIACACRIBE O 4. Be%aﬁ%&%{;ﬁ#@@&ﬁéﬁ%é&% Q{) 12.4 ¢
er

(60.0 mmol ) of the m xtyre prepared in ste ut anol
are added 9. 2"HI"{HE. 8§ P)atho'Ett@N'pef%Pﬂeofﬂéédfb'?Oltﬂﬁ? @pditben augparated of 14. 2

nL (66 nmol )drgbrﬁesél phewldnbgawerty&era@ﬁ ﬁkeaquEB@s Nﬁﬁeb' ealuﬁaﬁ(éﬁ’c{ ﬁehsmt&%%t ed at

95C for 4 ho s and then all owed co toro
The resul ti n%l{ ﬁ;hﬁtﬁﬁ’[}% I ‘i’a'ﬂﬂj &Y éHCt\'Mnﬁf‘%f@G" lﬁ’ﬂe‘é)fn @1 ﬁ‘ﬁn 8cfeg af meaevdaettmd

or gani ¢ phasgodisct RoobAGis&em thé fdimb?@ JHle RiloR b, %ﬁ&' =gfpggous NaHCOB and then
W th sat grat ed aqueous NaCl. After evaporation, e solid residue is taken
up in 53°mL of et hyl acetate and 100 nlL of cycl ohexane, and is heated until
di ssolution is conpl et g.AnliRE sse@hioLiPNRdro SRRk GO4 and

t he preci pi ﬂte i s drained lg:’y suﬁlﬁ }endﬂrﬁl n@g)g%({l Ocqeohe%gog’ g%% W th
pent ane. T HRYTEHNg-Greardxapide total |y dissolved 30 in 150 nL of CH2O 2

and t hen f| I'itcﬁée;dhjtbrﬁ eHghoy] [1.28 95%51 :
di chl or onet hane/ et ' et;qtga m%nﬁél)ééf(lmﬁf&& f I?atsgédlg eﬁé{)ora?fed to
give 7.12 g afvdigus iibﬂg@t'%@dﬂ?%@u@o o t415femet§’F‘ nﬁ?fo‘?-amlﬂngmolbﬂ'Wea@bnd
Yiel d =242. Sfixt elsBQ & 6%&10?@'0)1 i g 2 are
di ssolved in Zaur 4 e h et hyl a?:etga!;{trﬁdghtggt&%%%ﬁﬁe%t%yf?%gmﬁgn%oigature
25 L of abdBY'Ot% é‘%hQHWledan'aV 0 cheomajogrepips ﬁﬁnl%ﬂiC@f gelat eloting (IWth oai de
are success|o\(ﬁiletomdd@de/mﬁhfanbﬁ@%dn9ﬁ mo&ﬁdﬂt@ dop1 hp gﬁﬁhflhé}%g&]%

ou |

pressure of 5 har for hours, and is filtere

fibre paper. pre 1S P'P’fP%?FQ i dhe. Bmenl ?'&Pﬁd’vhjﬁo‘v‘é}hdv?ﬁtetdjm%}?’d P ixf rzeamoy

chr omat ogram}w—i an3q.col um of silica, eluting wiwth a cycl ohexane/ et hyl
acetate di ent ((from 70130 to 55/45). 1.05 g of the expected product are
obt ai nea I§|I\HVI BHRO-d6; 400 MHz): 8 11.70 (broad s, TH); 9.85 (s, 1H); 8.89 (s, 1H); 7.95

1015, 4: tert ek s (A f 71adng A 476 (g aE)n I-P et hyl - 5- oxo-5, 8-

di hydr opyri gjo[ 2, 3-d] )é)yrl 31 di r% 27$Izdam o?%ﬁe(?’iazlr cyc(%{g)tp yI i carbamate A

m xture of O. 87 g (3 5 mol) of the product prepared in step 2.6 and 0.47 ¢
(1.75 mol ) gx 207 QhiFb-URIRS: . AopPhiiahind). 2064
in a round- o one %epso?ﬂ %@r‘fﬁ}ﬁBWé z;?r('lé C% BF" AT

nL of wat er S10¥s»§ Cl'h!éﬁOByl’rW_O[Bﬁ %]@U[lrludl@e-(hcﬁrbownmcm are added and the
preci pi s@t e formeds isyehh y. t ied in an oven. The
crude solid is purlq‘l ed g’t/’&g%rzglrrje ﬁll" ﬂwﬁéﬂﬁm&'gﬁgn% of silica, eluting
with a di chPorBriraant/ 8t gard| 4ngme€®!’10!0( @82 (11 0.992 nhd),5)10.42 4ftg opf the
exggoc/:: egopre%ﬁwyﬁetﬁysmhéy (89521 Nafhoh 4 F96M QL ap o an%ylpsl;?elrlagne vield
() - 7- Ami no- #1316 npobinin ziOaan@fchom ogopledp e 2ys é)nbnoz]an Seettaytl.- $4.630%, 8-di h
ydropyri do[ &53s gy | §F . XA oride Tg a sus I on of
0.46 g (0.96 mmol) j(’)f heB%nro uctggrepagggggg'%ﬂ% &fg ﬁuqrﬂbozat &g&ﬁ

di chl or onet hane/ et hanol m xture (1/1) are added 4.8 nL (19.2 nmol) of 4N
25 hydrogen chloride in dioxane. The m xture is stirred for 5 hours at room
tenperature and then diluted with ether, and the solid is drained by
suction, rinsed wwth 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 foll ow ng
step. Yield (dihydrochloride) = quantitative.



3015. 6: ()-7- Ami no- 2-[ 4- (trans- 2-di net hyl am nocycl opr opyl ) phenyl am no] - 8-
et hyl - 5- oxo- 5, 8-di hydropyri dol2, 3-d] pyri m di ne- 6- car boxam de To a
suspension of 0.19 g (0.43 nmol) of the product prepared in step 15.5 in

5.4 nL of ac e added 0.22 nlL_ (1.29 mmol) of
di i sopr opy! emﬁgh{]}r?g%éﬁé 0.64 mL (8.58 3rﬁ(m|) of 70‘)% P HER2911/050019

stirring for mnutes, 0.13 g (2.14 mml) of sodi um cyanoborohydride is

added and th tur red roomtenmperature., The
reaction mx E%#@gsettf @t UG t %aﬁﬂ% QBW'SE&“Eﬁh% Upst isygtiread alnd 3
m. of aqueomwee%tmaawerfrgm g@burdactfondrrmmdsbylumcmwrm.cﬁmordéﬂheﬂeIJhdan

oven under hr omat o a colum of silica,
eluting 5 V\ﬁ%wégdd%’@ﬁog? 'Pﬂef\ﬁ B?DQW&%“USPK‘G‘QF%?&‘?% Pyssptting, the
cont ai ni ng taqa.ceess ophasencseretxtracttedi aii editisondeidne) . THeA ggdtic thiisexpaet ed

pr oduct Yield =

15.7: () - Am no fgezfg l[ePa%Vse'”é"adéémfﬂﬁf%aﬁgﬁ@p%mpy%ewpa% Ade-gly 10

$t hyl - 5I 0Xo0- r‘ésﬁuelldwthfmw gnsdm{b& thatdriy fid mraimétegﬁ s@@fd?péﬁdntg&j H%Qé@wmfgr l6de
o a solutiop roduct_ prepared in step in
2.5 nL of rrecé %%Oré?r“e angaéﬂg "'fngoaﬁ%f’“@g £1 npl. Js6 728(5’fm91%ﬁe&lﬁq Brodeclet her .
The m xture ars aftainecth frar fdbmnafraitpai ik rsafdN WEBP G atet Bs AMhIRLE Rvithout
evapor at ed tf?'retg%_yne ﬁaé'o{‘g&f‘{qes%‘%}le is purified by preparative HPLC. The

fraction cor Pected 15 pure product is evaporated to
dryness ldnder then taken up in nmethanol. Ether is added and the solid is
drai ned by suction,and, dried i ven under yacuum 0.031 g of the
expect ed product ‘?g @B‘%’B’(’P@ﬂfw 4éPaf% @{pﬁﬁ}(fbéﬁij@phaggne— 49% mp. =
208- 210C ( deborimysyt{ieam) R the 406duct rdpdred W@@pd@1 Fﬂa(p@ 11.8 -
(broad s, 15,9' 0 7 ((tr?r omgwg lH()a;Adelolf 1?{0.4 ver1y IIWQSOI&ED% 10. 2
(s, 1H): of e %w?a"(eﬁdé’ﬁﬁ \ndeq gt ineft értrrpaphemﬂ @9431@(4) paligdiuny, 2 (d,
(1H) 1|A_r|) 4 (morﬂdrli)a,rcc&l 1Tifervedktidn nix@rd & s@tdd al rétn (6hmpathiure Anded Dbty 1.7
m :
Exanpl e16: 8@#5‘&%9(‘?0'{%%%55%Wwﬁ gl then Tiftere) thiiough Coliter ABepeYarerating
25yl | pheny! aoidryrakss, 74 B’@Wh@@kpdﬁh&pr@&@c@@pﬁtaﬁb\dﬂﬁ @R fornfdf Zndordhg®yf,i M di
ne- 6- car box mde LPégroc
t

4- ( 3- Met hoxyV4SThi® feR ajneg wztkgfgl?’qwgrgg SRP LBV HAtYE H€'dry dr ochl ori de A
solution of 10.0 g (29.91 mml) of the product prepared in step 4.2 in 120
mL of dichl oronet ooled to,2-5C on_an ice-water bath, and 60 nL of
a 4N sol ution (éqgrbeﬁam? Oél%ﬂﬁi‘%”?cﬂr%xy@ﬁc’%re then added slowy over 1
hour. ThRe readdthodhAM xture is stirred at roomtenperature overnight. The
solid forme rai b ction, |nsed with ether and then dried in an
oven. 7.6 gdr ﬁ{)ﬁ e@ggét'éﬂmg ?fdi{f@f;”' 180Xyl 8sie dAIGRCh Hehamgieah QPmﬁa“y
Bfel(gewgolhourpeldlsﬁlsaldlstohhideihCE0=n"H9_46f93DMF arec laddélcﬁ whder fold cond|t|ogs 507 m mL

t hoxyz4-ni t en trifluoropropyl)- -tetray ropyr
i dine A sol U éjhé)sé/ﬁ%”ﬁlo 'F?‘Hg? ?n%f‘ O3Bt fﬁ@?ﬂi)d?flhée’ ~digteyanibee.i n
step 16.1 i ranfﬂiltﬂe mee :@ltrfehlre@wm&ét%r’@ fbrs2 KOS ad rhifutad) Aff‘e@ cwarr@rtot}aérﬂ 14

m. (243 | aci al ic acid, 8. 3. nmol

3,3, 3-t ??f FE%W‘%}%'PB-B‘? Sﬁgledewat@g thhalﬁthy CEBY P@ﬁ@m&iﬂ meemmsléd:iqwmed onto

triacet oxyb@afealayidrthdle @&r@ctéﬁlGvﬁﬂf}'s%th\tfési‘I Yhadded Biisks o éo%m%&e dHelt g 1S
for hours and then dil uted

stirred at ro e ?.h

di chl or onet ﬁg 'é!m 9\‘13@%’ %9%0%”3@%@‘?%899#4%@ 1 @Hé"&@d%gls) PRese is
extract ed wididnioio-Shbyairmesdanitayistid b taasd ; PPagesssse conbined, dried
over 10 Na2SO4, filtered and concentrated under” vacuum 8.4 g of a yellow
oi | very predom nantly containing the expected product are recovered, and
are usedoas - odtigpdBd i n the fol |l ow ng step Quantitative crude yield. 16.3:

2- Met hoxy-4 3,3, 3-t or erid-4-yll phenylam ne 15 1.65
(5.0 mrm?/) %%ﬁ@ ’b%@{é ‘E%%;S’E(P%'S 1)% 9!150@65 @%m'@n%ﬂ%mhfr acid Zlatide of gan
et hanol / acei(Ménd\CQsﬂarTUrgéME@LfﬁmeM) m 60 L of Birer BYHEQRINRT Mg%f‘?\}éttﬁ%rr@vtﬁe_ and

0.150 g of pla oxi de i s added, under an inert atnos

mxture is $%9 'P%cﬁmﬁtﬁff‘eves SUTTRG II0FRIFORIeEE (r far dhogr. Hifier addition Eﬁwp@néture
for 4 hourssepdrafen & tht @hbstd By We@ed) tlﬁé‘b@aﬁicmsé isrRdRABERa ALY, B¥aRET ating
to dryness under reduced pressure, the oily residue i s taken up I'n

chl orof orm and washed w th aqueous 1N NaCH soI ut| on. The organic phase is
dried over Na2SO4, filtered and concentrated under vacuum 1.5 g of the
expected product are obtained in the form of a brown oil, which |s used as
obtained in the followng step. Crude yield = quantitative.

2516. 4: 2- Chl or o- 8- et hyl - 7- met hyl em no- 5- oxo- 5 8- di hydr opyri do[ 2, 3-

dl pyri m di ne- 6-car boxam de A suspension of 2 g (7 47 mmol ) of the product
prepared. in step 2.6 in 40 nL of anhydrous NWP.is cooled on an ice-water



sodi um hydride is added in a single portion. The mxture is stirred with
cooling until 30-the evolution of gas has ceased, and then for 10 m nutes
at roomtenperature. The solution is cooled on an ice-water bath and a

sol ution of ‘&952 n]r ﬁg ag mmol ) of nethy| iodide in 5 nL of anhydrous NW

i s added dro QTTRRE3MPxt ure i s al l ow? to war m sl oRGT/FR2034/A50019
tenperature, and is stirred for 24 hours. lIce is added, and the reaction
mxture is t Jpoure int o water e resultin xture is acidified to pH
T by ddi ng TRUEDEE Ry B S SRR e MG ek bdieises SRy in fbr  as
hours at romndwhigeisatsed émmadidtedt inyhe RUGKIAEH &tdpS ardshtained Vigd Biggtalre i s
stirred vigorously for 1 hour. After separation of the phases by settling,

the organic phase is dried over Na2SO4, filtered and concentrated under
vacuum The yeI I 023!4SZ}Dh%r@bt(@ﬂhﬂ%ﬁbm@pﬁlm:ﬂlhedaﬂb@@/ﬁ(ﬁaér@ ether, dr a' ned by

sucti on, oL pent i n a ovep under vacuum 0.7 g of a

90/ 10 mi Xt u:%!?( %RIEK h8f p@%ﬂ'@&%?gﬁ'@f NeCRHPOHAIC 13 ﬁ%ﬂﬁsﬁb’eﬁa'ﬂerl al

} sI ?)bt ai ned 84wt hé THR ﬂnfe Ereyaick f I8 nfl. (0BT o) Sof USEHAYIARINADBA Ao N t he
ol | owi ng ste

1016. 5: 8- Et AU/ Fa siRygmipe {41497 ;mpelsareqdded Gng tho pAtyBiip et &-rgpmpheny |
temperature for 1 hour 45 mlnutes After evaporatln off the solvents, the residue is
am no)-7- rret Iam no- 5-.0x0-

X g qF\IOFI ri dol2 dl pyri m di ne- 6- car boxam de
To a suspensior’ 4P '8, atg™ A 7aﬂ” Eﬂ B’UéP%d%@Pdﬁﬁ’ Sifede ipht 2 dpels. 4
in 5 nL 16f amegpitamts @waearb@ fatektied, \&a%dgwt«afv&@r aPthen Yith bRt Rdnene
prepared in st he reactfsé)gé#n re is heated at 100C for 4

i

hours. It |§T"é oefnzgt(mf%t d%F yResg e veBsPigdemingnih porFpiBingdr
chr omat ogr apifnjor@ﬂ athgtmhunmppfmuambmaowauamgaw tdbtfined and are used as.

di chl or onet hc%gaeéer%mql?%g)lng‘g Cgkent (100/0 to 95/5). After triturating in

nmet hanol , %d product is obtained in the formof a white
sol i d.

%8 6:8- I‘:[tShyl 2- {22?32‘ El?fc()}/o ﬁA}efh)giammo?p;}r:;nllg’irlwgc%rrgoe(gd?cp gc!‘:) leoe’%rel d-4-yllphenyl -

ani no) - 7- metTy4 mm@mmngmgimy@rrﬂﬁmnwg&a p%;s#réwiwsm&z A@nQscHy ppxam de
hydrochl ori product prepared

ti of the
et 6. 4% 18 5Mal of U ByBhing: Brad i TRRIe TG, TP AP 5 801 mey | s
addted 0. 44 rutsgq'gn#oimwanoﬁc ﬂudki&bsvhel{rm)ﬂﬂke% ts{"WéH Qg?' rﬁfuksgaﬁ!{ %%rsolﬁf&f‘uh
mxture is stirre r oomite erature an e er 1Is en
added. The Joflge ﬁgé""@‘ gé% fyégleéfﬁ P8, TQr(r}prr‘i'éle igp-crldraveave Nah€ Qi iTee i n an
oven undér \caganitphase0® v@sﬁéd tvh@e wxn@agom Bf ieeliesld a@;eau@ﬁbhmog‘%ald?ee in
the formof a 'y%lshﬂz o ; Yi el d \éqi%/drochl orid 1H
NVR ( DVBO- d&Ve T 9§°ﬁ”‘7‘§ "CGB}B -unger Tequgpe pEessuret )0 g1a@. 9

(broad s, 1lidkpede® pfceluctlde;obaifed it thd Brim &@@d(&lﬁﬁéﬂs&dnﬂé&'&tow@ %n&%atl
7.0 (s, 1H): 306, 85 (m 3. 35

(m 2H): 2. & ?ﬁébqﬂﬂﬁg?"zth%“iﬁﬂ#“%@ﬁ}e@ Quﬁef'fégveeﬂ? 2, o (rn 4H) : 1 2 (t,
3H), Exarrpl e 17:

7- A 2- hydr,0 hy! 1) - 242- et h 1- (

tri 1[nl nggpgopy%/)%r%erl : 9’%]%%‘%1% Hé%@%ﬁ@@ﬂf’ﬁ%&f%&ﬂ@d{@@ d] pyr
i m di ne-6- caaﬂxmxa:miro@e hydr ochl ori de

17.1: 2- Chl or ro met hyl propyl am no) pyri m di ne-5-carboxylic acid
A suspensi o o1a f(’(é @/ cg%ed%éo mrelg Yf 8 leegpa Ld?foﬁggp?rGTmT@l ﬁéﬁ@lslblixyl ic

aC| d in 155 cpn oatetwl?de Sn cmml ﬁﬂl of ah dir@@ bk ér@ adée aﬁi@nﬁus gg% n of
- pr.opanol and 3 g 19 ol )

g (95.4 th
of 10 tri e?h‘ﬁ%ﬂ)" 'm]iﬁ@g% ?ﬁf’“ﬁ‘? hmlf}éi dha mpdireds sirpd tor 15%“@&?&2@ Cs
stirred3at raﬁdﬁh:ﬁ%ﬂﬂﬁr@tdnn@ tt@fﬁédﬂeﬁ%pud@ttbxhe §6lﬁﬁéﬁ 8f ang V\@fﬁ%@ mkfnagded.
After separation %L heﬂphases by settl M aq ueoum ase is a |d|f|ed
wi th aqueoud™®fF'dy EPaiRdtinsisn 25 inr mLéa‘.q@hy@rpés A, pracepled thy2-
filtration 6eC@nvah £8.tathl THe mikureXP St AEHCA: doBmt le
yel low solid, which is used eas otgt ai ned |Cr)1 trhg ! Og\T\A ﬂr%ﬁ]p%%l%%daﬁhgﬁ
15=59% cooled to 2-5°C, and 2.99 g (74.78 mmol) of 60% sodium €f'lycir;c{e are added

portionwise. The medium is stirred for 4 hours at room temperature, ice is then




17. 2: 2- Chl or 0- 4- ( 2- hydr oxy- 2- net hyl propyl am no) pyri m di ne-5-carboxylic acid
fluoride To a solution containing 12.64 g (51.45 mvol) of the acid prepared
instep 17.1 and 20 7.89 nL (56.60 nmmol ) of triethylamne in 250 nL of

di chl or onet e 6.51 nL (77.18 mmol) of cyanuric fluoride. The
mxture is s ?@{jﬁgggg%gmterrper ature @lernight and PEI/EBRQ11/950049
diluted with 590 nL of CH2C 2 and 190 nlL of ice-cold agueous NaHCO3. The
organi ¢ phase, i h Wt h ce col d aqueouys NaHCO3 and
r Ped over e SEREE eDb e Litak Ao Sre heeaion A< g ommeduvied
pressure. 1kn30gmtermiﬂstuex p‘eétr&intmgoﬂlmﬁ'e &rai;udnina:sznwa Jesud ariN ¢icra

ellow oil th |d|f|e sus as obtained in the
%/ol | owi ng st Elttloqot & PLecty 'gf fgrmé/d is tsga’x\eﬁa by fll ration, rmsed with water and then

17. 3: 7- Ani ncuf@dodnlanroyea (onemwbpxys@g RBthhYEnereP Y 4 )0- & 0P ¥Rocidd ol &2 30
pyri do[2,53 c} e@g- arb amlde To a sokiegﬂao ooI ed to 2-5C on an

i ce bath; %]alﬁg‘i a&a%?@H%%é‘é"tda 6 nmL of anhydrous DMF
are added portl onwi se 4.19 g (104 72 mmol ) of 60% SOdI um hydri de. The

m xture is stirr for_15 m nutes at 5C, and this suspension is then
added rapidly to%7sol aﬁS"HHO'%fe@% .23‘3'(% rmeleyinireraripe-y! -caghonyfrherylaminelfor i de
prepared i n axbeps- amy&opwrdwwjm:nmw&c@h@x%e precooled to 2-5C. The

m xture is stlrred ov ature and is then cooled to 2-
5C on an i ce' BUftHe ﬁf 8&% nerggl?ﬁt 8? PS996esoi SRR KyRIANE &9 regadded

porti onvise.(2 menmetaetﬂherprcmwst breparied |r$bﬂebf2€21mf63ﬁ1L33f|m}lF’ & cerdQH%\ 10 mL
tenperature and then 5 g%de{b%o a mxtuyre of ice, of water and

150 nL of adUEGYEVE iHhg Thersa B &J%@Pdﬂtaawf?\ﬁ?\f?ea\'% Q@lea@@un%y

filtration, Discosedmotiéhanates mam‘etim@atdﬁ uRder sregdur® e M08 fof Gotrhihlitdsat i ng
in nmet hanol nd drﬁ Fﬂ%b‘? E ven, of t he expected product are

finally obt zﬁ AdPVE tggn 80‘3}%@ %ﬁemerawra [0 mL5qf%rater and then

1017. 4: 7- Ammﬁh&fééluhyw@quéoas N@Hbﬂsrarr@ﬁddéd&(@m@%&%ﬁﬁéﬂtéff&mé&@drﬁmed
IIphenIemno- 0Xx0-5, 8-di hydropyri do[ 2, 3- df pyr

trlfluor yl

i mi di ne6- %&rsb%ﬁgﬁ?@e%% dﬁegd‘s%’é ¥ heicrigriegsolig ig QU'"GfLEdrHYD(FWOTBﬁ*OlQF%’thr oduct

prepared i n ost@pollihndof silids, 4iulhg Qﬁttrﬁamr@ﬂdwﬁ]emb’ﬁeﬂf&hé%@@%ﬂerﬁ%@0/@5025

nmol ) of th% %roggf&%g ﬁtgared in 15 ste&) and the reaction mxture is

heated at 12§ Gexpeqigd productis, tams@*ﬁ@ea@ryh@‘@ ARG PRVGSSs| due

is purifiednhy. €hstmakoprapbysonyialdecolmn of silica, eluting with a

di chl oroneth and gradl ent. (100/0 to 95/5) containing traces of
ANEShAR )

concent r at ed SrAex400\VHD: § 198 f%@a%ﬁpﬁ& 48-3gsotiik t10iZ(do i $ed i n
the fornypof (& mlse(gﬁaauds, 1M')e#81(cr %’48 ; 72 (d, 1H) 4%(?,3%); 35 (m,

17.5: 7- Am no- 8- X met hyl oxy-'4-

trifl uoroprﬁ"ﬁg é%@ Ee?’l‘léiza%/ ”bh‘é‘H’ﬂg %} 5- oxo 5 8 di hydr opyri do[ 2, 3-d] pyri
m di ne- 6- carboxam de hydrochloride A solution of 0.70 g (1.22 nmol) of the
product prepared in step.17.4 in 17 nL of 25 methanol is cooled on an ice
bath, and 0 M TeAminfyB cyeiopanivkizddtnennbeliaf-vipheryaming}ifookers,8-n

di oxane is dJ [WSX& yﬁ,ﬁ.eﬁngmgrggxgrg; 30 m nutes at roomtenperature
and is then poured into et 3ral ned by suction, rinsed with

pent ane?and dri ed-¥#- %[HO@V‘EFWE!%%’FW@@&W’”W!W@@@MQimédexpect ed product
Is finally abb@idans hrbftﬂ)e 81 8 hmy) Wi 3 ' & | de) =
91% m P> 39 253 © gé TETTNR gdmé}'@s %E@“%%*%{ gghgﬁ

1H); 7. (d QPI)L o‘g ng (sscoqqag ongamEeyg @athlﬁq) 2-%Cg andea ysohutioadfs5. 11\/mL3 8

(2 i{) | 3;!) . (%1( m%h& of?cy‘&lobahty%h‘)ine §n&|g‘)ﬁr§7 Hnt')rls§4§ nlrﬁol?%f tBthyPihing4n 02 (M
7- Ani no- 2- (z%(mi-e f RiAFpES aﬂ|dioqw'9quize nuﬂnwmi@m@tnﬁonm] tegpepature for

hydr oxy3@- metiayts. AhePsHP :s%%@ra?e@o@'an@%é R4 lferdait ke it Watkr The

ne- 6- car boxam de hydrochlorid

1- Et hy1- 4- (Se%tnaowiwenﬁt@%mmu mm@\lsﬂcmwnwe tofpHB.242ngd Hhao ol )
of d- 1 uor Oxgragréd i Wi BichioRRElR

1- et hyl pi perazi ne and f i gn‘?%l-r)h%oc?gﬂm_ oprop %)meng‘rjﬁ cr!]neec% W5 ni
of acet oni t Na®Di, §”t?f@ﬁt9@d cpa% aB%dhmsﬁesvmuuascfhamdluﬂ rmwared igtringatedan 95C,
and is thengfel rdrisfle@v§ dk | rature.
The acet oni te“ l'e r| seevgpgr%}gdw?'?@daﬁdérf E:'qrgéits% S)tf:&géj?%&c{e(ao OBS&pa??n 50
m. of ether and 25 nL of 10 water. The aqueous phase is extracted vvlth

et her. The organi c phases are conbi ned, dried over Na2SO4, filtered and
concentrated under vacuum The oil obtained is triturated in an

et her/cycl ohexane m xture (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- Et hyl pi per azi n- 1-y0- 2- met hoxyphenyl am.ne 4.05 g (15.27 .nmol) .of the



acetate/ethanol mxture (v/v = 1/1) are placed in a hydrogenation

autocl ave, and 0.32 g of 10% pal | adi um on-charcoal is added, under an inert
at nosphere. The 20 mixture is stirred under a hydrogen pressure of 2.5 bar
at roomtenp faor 2 hours. After filtering through thin glass fibre
paper and ev@{ﬁ?ﬁﬁmsﬁﬂﬁer reduced pres®ure, 3.51 g GCTURR29A1EH50049
product are obtal ned in the formof a violet solid, which is used as
obtained in t Teg Yi el %

2518. 3: 7- Ani {i a'ﬁe ?Qﬁéﬂq (PE19855 Lie@ﬁ)’ I% Wit Ex Yt A I08HIRRS ethen-
hydr oxy- 2- rreiong\hnpg@wpl Yreﬁi-zexz%S 8- di hydr opyri do[ 2, 3-d] pyri m di ne- 6- car boxam
ide To a suspension of 1.0 g (3.21 mml) of the product prepared in step
17.3 in 5 nL of anhydrous NWP are added 1.51 g (6.42 nmol) of the product

prepared in step 3.8: 2Chwnet4t(Bridpeagidnifo ﬁymwrn@cmomabeﬂ Rbridd0C for 2
rature and is then diluted

hour s is.allowed to oom 3
with aquesousTﬁ\lﬁﬁ&%%erE%ﬂndﬁ %céﬁl (tz%ﬁé b g @el Ebd Pregaresve skapghi maitdl e
preci pi t at e dfsdichiofonietichriay afei Jadide%lt B@lz A d(2 eBnmididie e trfbﬂ%‘fbrﬁiﬁ@nand-rh?en
on a colum of silica, eluting with a

d f h
(rzllezlhl ch)reOIrth héké quﬁgﬁ%fmrﬁf dio ﬁ%v%ﬁﬁa%@/fwee 93/s) ”tPSwleau'&meﬁ'geﬁir at g0

concentr at edterrmtmmeoN/\ﬁJhranH&he gollitidrals dilliebiutiftt 4 50ImL bf RhRAGREHERA 9
cted roduct i s obtained. Yiel d = 28%

18 27 9- A ol ALGORBE GORGA BRFSPaL IS 15285 whia00 i ghiFrAgH @sb ol HaS0s s

hydr oxy-12- medried @J’e@m&tj9045ﬂ@e¢@d @na Dnbarslrsy DhdR[VAcdl §Yrd B Hensx k@ boxam
i de hydrochl or| d A sol uti o mmol ) of the product prepared

in step 18. FPH bigipediny H%Fﬂfm %@”c%%”@d"odﬁ Yaldi=¥8%at h, and 0.67 nL
(2.69 mmol) of a 4N solution of hydrogen chloride in dioxane is added. The
m xture is stirre g or 396-{}]%(” utes at room 10 tenperature and is then poured
into ether. The sdfid is PSR- Sy EloBRY G- Aea SulidrepyridalRes-ding-dr i ed
in an oven uniife-6-ogbuxamide47 g of the expected product is finally obtai ned
inthe f rmﬁ% S)éﬁl | ow saolid. Yield (di hydrochloride) = 90% mp. = 222C
(deconposi ti fior,+ cooled 110 30" (FVERS: dgth. 4¢f0 1198z Y- (2.4 rempEbr&fad s,
1H) 10 9 (hwa &ﬁb@tarﬂih‘é in928 fipr eachrh drla'ésleF @red e(d@ié@aﬁor%omﬂwg\é $s4g (br oad

, 7.45 d 1 . 8 d s, 1
3 70 |20 (sﬂg%%mg@ 0'6§0{59 %d'gm('wdfléﬁTh%mgiw% l'_SD%FI)Ed fqr( t\%gve%é%?gw B ?)

6H) . Exar’aﬂdethib%uspensmn is then added rapidly to a solution of 5.2 g (21.34 mmol) of the
7- Am no- 2- 0- erl(g- -y1) - 2- net hoxyphenyl am nog- -(2-

20hydr oxy- 2- "’}ﬁ'ﬂ Wr F(ﬂfg 13eq ISP - iy GiyRly Bipshvawus , Vi prshocladdione58C.
car boxargode Thedmixalé @ dtiked Berhi ht af ﬁooﬁ“ﬂe)ﬂperature and then cooled to 2-5°C on an

4-14-(7-am no-H-carb - 8- dr ox ropy

oxo- 5, 8- di hy&f g%@ @@X@ (g?'éﬂrm 'ﬂPﬁg%ﬁoam@adngemq’ﬂ%ﬂﬂﬁwwﬁm. di ne
-1- car boxylr@btﬁloi&%xfﬂré(ﬁslét@re@ffogSchcﬂlrs( Bt ﬂn%rrﬁf@?r{deréiﬁretﬂﬁj Weﬂ%?edﬂr@@%r ed in
step 17.3 and, of the product prepared in step 4.3 in 18

m. of NVP @“*6?“5 é’&qi?en %Por Blimat %?/@f@rfo%% PP g8k . of Tawieaus fdh ¢1@n The YﬁéIQWed at

110C for 2 hpetisiatdGorfledab iWa4tea HNEHrhfH)
are add&% aﬁ t]ﬁea prerC| |te{te orb?},ed I‘l S dr@sﬁ%ﬂ@yﬁ%ﬁ#&%ﬁ%ﬁﬁ%ﬁg%ﬁ |ed

inan o O¥RB. e 4 C%‘d‘i 'P&ﬂ?%d Vith pentare -89 of A MitIegataining tftet@fped’ieded in
an oven. 2. 3§cireafprédift axdasd fsh- Wcﬂ%bro@ﬁ@i é?@tﬁﬁ!alﬂfe&’otélﬂed h‘? dg%ﬂ%%f A Pink

solid, which is used, as_obtained in the | 1 ow ng “st ep
19. 2: 7- Ami n&FBPAYR oY MiEEenis) I?H"S'ﬁ?lt)y @F?maﬁ%famxwuamob@m of aiia,
phenyl am no)elingx@ith, B cﬁhrﬁwdhemﬁhém&r?ar%r %irécﬁé/rﬁ' Boh R 9%/1F)af §XGHrdR

hydrochl oride A s ensi on of uct™ pr epar ed in
step 19.1 ”rpx?@cg-,i ”@‘%HW‘%‘V@H@N‘P&%B h%fOBB@F @@at@weé\ws@k;iwm@r PBath, and
9.8 mL (389.20 mml) of a 4N 5 solution of hydrogen chloride in dioxane are
added slowy. The mixture is stirred at roomtenperature for 1 hour, and
ether is added. & sol i GATEUFEYIeREY2dorerBholing W@wmmﬁobémxaﬁ?ef? and

dried in an dimefopyddd2B-abyrimMeineenerh8éngoduct are obtained in the form of
a beige-coloured solid, which is used as obtained in the foll ow ng step.

Yiel d (di hydY BERHE S & mg cﬁ@rﬁﬂtm"ﬂalﬁ iof ghe prgduct prepared in step 3.3 and 0.266 g

19. 3: 7- Ami n@1.89(mBmbly 9f AEM=afniAGHHRKYIRF SRV ezr[&é detbieet V8 RiLP
nethoxyphenglanlnoIWS gﬁ% 5, gﬁ%lhggﬁggyrﬂd n3-d|%yréﬂ#d@ﬁg@g¥c§%%oxanlde
0.6 g (1.08 nmol) of the hydrochloride prepared in step 19.2 is suspended
in 14 nL of 1,2-dichloroethane, and 0.56 niL (3.25 mmol) of

di i sopropyl et hyl am ne, 0.30 niL



15 (5.41 mol) of acetal dehyde and then, portionw se, 0.46 g (2.16 mmol) of
sodiumtri acet oxybor ohydri de are added. The m xture is stirred for 2 hours
and is poured into 0.25 N sodi um hydroxi de sol ution, and dichl oronet hane is
added. After I f the phases by settling, the agueous phase is
extract ed w\fvﬁg&iﬁbbggﬂgt hane and the ddgani ¢ phasesP&TdFR2A$H1/050018r i ed
over Na2SO4, filtered and concentrated under 20 vacuum 0.58 g of a

| i ght - br own I cover nd i .S rifi hrqrrato raphy on a

col um of si ﬁ%cgdjmﬁeﬁﬂ'{: HVSVW‘&W & %F%ﬂ?%ﬁ%ﬁéf H%ﬁ%‘?ﬁb’f‘ﬁé‘ﬂ%’l"“’@ Q8Yeh{CEMs/ 5 to
90/ 10) . 0. 26ngchire, tDiscosrpeotieli apd detucixtine istheaieaashden ptdagurbait oot r yel | ow
solid. Yiel

2519. 4: 7- Amq"r%”é?{(?owe%? ox0- ¥ and thsn kst ipyroom famperaturenA0inh of water apg.- 2-
met hoxy phenythembol -ob seturatd &qdedmdﬂa:ﬂi@m dre[ adc&dobrwmbmr&:ﬂ%téf&wéa%am de

hydr ochl Lon roduct_ prepared
in step %9. gﬁax}qg Ob)?rLJ'u(#'O% ﬂ?%rﬂ%(?ao%t ar?éf?'ﬂrenﬂﬁnST“dﬁ lffés(ﬁlr‘rlbedatbé added
2 m (2 mmolchrahatbg@ph oB0ahyedinoe hof atlica, etuting .wilfha ditkbrerRtidhefhéthbgsl T or

10 m nutes . u nd.i,s then wth ether. The
preci pit at eaqtr%&'%ﬁ}glb %@38 %@u@ﬁ?gﬂ of e, Oth§C MOfiﬁgerob&ﬂaemweaem gha, and
dri ed under befgeueoiour8d g8wderoYietdne24% paqt. edeproduet* + s5@bt ai ned in the form

Ctecompos: t 1 B pISG G HohB R B L1 2 Bl dooncp 0T894 (@, Y9 4 B8 0ad s,
1H); 10.14 (bIIH)aBiQS{s 1}!7!)749@ ToH)s smw\mg ?grgzzdmib&) émBTF‘lg 3(?&98414) ol(h% 67 6

(2(:6 1;01 (m *ékazj%“@g?ﬁﬁ] gﬁ)&@ (m 1H): 2.1-2.2 (m 4H) 1 3H)m;

1.1 (very broad s, 5 Exanpl e 20:

7- A no- (LM4 TMrﬁﬁfd-si-eﬂ'ry}’JZF{b&ﬁlé‘thaﬁY gﬁ?.%?%%ﬁqéé?ﬁa}?{ ihe)B:glidrydr opy

do[ 2, 3-d 6 b d d
| r2I ng'E hyl su} %y%9$y%| s lﬂﬂ?gﬁloﬁéﬁg}'ﬁﬁ?‘? #%?'?@@&?'%J@W%lqmem a sol ution of

5.0 g (25. 49 molq 1.0f Bekityb- nfétmyqtm@béméﬁaﬂ sul fany1- 5-
pyrlmdlnec of aniline in 75 nL of THF

oxyI and 4
are added 7 %5@ ”f‘?“ﬂ'?rd?f)z 8¥°f914rf€PW§’P'H Przeng HAldiick} @re almost fullyed at

r oom tenperaiﬁssbﬁe@\&ﬁrwogm_ oAb rcRE ARehahbINgo of f( t h@eEb'me’é U&PH%@}}\‘ HCl
solution is aﬂ?gnwggﬂgn the mxture is extracted with ethyl acetate

organi ¢ phas@ HmBeieride damathanol agg addrss dropmEeansbihet inbiuraris t hen

with NaCl satited @Vem@hﬁat%@ﬂ@érﬁp@ﬂ@ﬁ@ 'I1h§ ne?éth%; RSapdRRbH didef Fedycki €T i N9,
t he flltzéate is concentrated to give %é(g t he ex ected product I n the

form of 4 b&fGEYE INAPEdURJS q&enmll%ﬁthylsac‘@ apd walsr, aﬁﬂﬁ*éﬂe ﬁﬁUQChJ@ haké owi ng

step. Yiel distetYacidifdd by addi 1IN HCIL A

2- Vet hyl sul fa@ﬁ_'l- A%?Lglhe bI%a?n no- aq%e/orulsm dimecars eB)??P?rgtl%ncPf e RNEESH &

cont ai ning 3¢ IGRBRSe &Y Weplked Wil usaturgleshagwadup rN%@lepiﬂEG aver34. 4

m. (34.4 mTlDJaLS@I f.wewaa@bi cBAELHat Ly riibr %dﬂuaﬁphmsg §ftthé ES;%C?&d[S
er

tenperature ver gm The_et hanol is evapor at ed pr essure
and t he reS| gadn 414 farra af # wellPBsalig. Geld 8 r%. 65 n1_ of aqueous 1N HCI

sol utiopsare 25 added and the preci pltate formed is drained by suction. The
solid is rinsed \glth wat er and dried under vacuum 2.88 g of the expected
product are obtai'fed i FFHREYK or irGHMeNBYI-Geltioshem)ed 6 diyt:-2Nipytidne-192%
20. 3: 2- Met Iay,}bm@l,;gt@nyl 4- phenyl am no- 5- pyri m di necarboxylic acid fluoride
30 To a solytion containing 2,88 g (11.02 muol ) of the product prepared in
step 20.2 afPP g hypbieq sorg u;eSdfltOta MetYe| i i Gded (20-B:mel) of therait ar e

added 1. 40 mep(aﬂéﬂ 3 stgpol )y, @25%3@20@ %rﬁ&l)‘%'ﬁjgdlhggr%rﬁlplg%ﬁﬁiﬁe b F&él:r yred at

roomte ture overni ht and_washed tw ce ce-Cco aqueous

NaHCC3 | u PGRic %%ﬁ@%ﬁ*f;ﬁﬁ@ﬁw Scigpiipeandi £A 9760 motol)i of patadsiinmat er
and dried ou@bom&m 125 heL oﬁ@ﬁrgeﬂius' W#h@%%v cg)doforﬁ&(ﬁéﬂbg?bl-f éEH‘&ed

pressure. g%nof t he expecte Froduct are’o ta| ne orm°o
yel | ow sol i gdd angitd Mixtdregighnatachindas. argon at 90°C for 3 hours. The resulting

20. 4: 7- Am nﬁm&uﬂ@%"@iiufééj' %MWa@é@f@aM‘%}éhe@gﬁicg'vﬂ%drg@yra'nﬁo&‘?r}e witt?

dThyri m di ne-6-car boxam de To sol ution

cyanoacet am'sﬁé"al ¢ pausgusoNaghnliwr swaniovphaseois| @@Bdt @VQ‘I- Ne&SQss flﬁddaeldaﬁ)d 96 ¢
(23.93 nmmol ) of 60% NaH. After the addition, the mxture is stirred for 10
m nutes at roomtenperature and then cool ed again on an ice-water bath, and
a solution of 3.0 g the acid fluoride (11.39 nmol) prepared in 10 step
20.3 in 17 nL of anhydrous DWVF is added. The reaction mxture is stirred at
roomtenperature overnight. The reaction mxture is cooled on an ice-water
bath, and 0.48 g (11.96 mmol ) of 60% NaH i s added. The reaction m xture is
stirred for 5 hours at roomtenperature and then poured into ice-cold
aqueous 0.5 N HCl .solution. The precipitate formed is isolated by



dl pyri m di ne- 6- car boxam de and

7-am no- 2- met hanesul fi nyl-5- oxo- 8- pheny1-5, 8- .

di hydr opyri dol2, 3-d] pyri m di ne- 6- car boxam de 25To a suspension of 1.69 g
(5.16 mmol) d obtained in step 20.4 in 100 nL of chloroform
are added 3. %éoil@%ggg 1) of neta-cHidor oper benzoi PEIFR20TMOSO018ure i s

stirred at roomtenperature for 24 hours, and 0.44 g (2.58 mmol) of

nmet a- chl oroperber}z i aﬁ?id i S a ed. This mxture is stirred for 24 hours
and the insofUGPE aﬁ%@@? Hivapy ‘é‘g‘ﬁ‘i‘fjé}?t%@ﬁd igpuUritied Pyaghrematogpaphy
filtrate is moaomnrmlatoeemad elun@ewltwecwuehem@hé/étﬁﬂ édetété”g?‘écﬁ‘éht'('%%ttea”o'
and drledI%(@%JOé%E ]T g I] $H’Ie y ow, sol 1d conpose a mxture
of the expectbdl)sBPESh& 4RA® Gl zp! ar(ea‘g’&j'ﬂe%@ﬁé@r%y’tlirﬂtQQNR)Cy%{P'éeW?al ned.
WO 2011/ 086%@98@1{&%%141@5&0% dried in an oven. 589ﬂ0f the expected roduct are

20.6tert - Bt b 1- 8 | dro-
pyr i dgE 2, 3ucﬁ/ ¥ ?‘{%gém‘%;a @'q%orlig ﬁéﬁen@&f’gpzerl di ne- 1yc;?boxyl ate

0.4 g (1.11 nmol) of the m xture of sulfone and sul foxi de obtained in step
20.5 and 0.51 g (1,67 |), of the_product prepared in step 16.3 are heated
at 110C for 5 6 %18 g%"g (%‘I?”B'to'ﬁtwm%% ny) ’Pﬁﬁ%l@%ﬂé’ﬁquxﬂéfesol idis

i sol ated by 4.p7 tgratmmwmﬁbi bhew p\fotj@@l prép&8d O &ffep ARi018@ nfl. Bf afOdthyl
residue is pur ‘?1 Ichrorrg 611 on a colum of silica, eluting with a
di chl or omet hae?ﬁ HetRy SdV¥nt mo’ﬁ?d"ﬁ“@dQ"?‘/%ﬁyd@Q&'@j‘OBfa'@Gﬂ%@s &qd
product 10s abSaynsdiion ;ﬁdTiQmUﬁhl’-diﬁ Haréoall i€ Ridubd, OMRHeF OJri ﬁwertYétﬁto@prreréﬁ%e
1020.7: 7-Am n -(2 x% 4- pch_gerl d-4-yl phen | am no) - 5- oxo- 8- phenyl- 5, 8-
di hydr opyri dBf‘EZ)’r% I FUERA PR h BYEOgR)) Bessariedd hpar 8k Mot terepesalsies. Afiesn of

0.15 g (0. 26‘|Itl’a‘rbh)thrlfughhﬁmp@l@éhlﬂbrep;ﬁé?iéaré%ﬂ é\ﬂip@?&i@n Zﬂxdér \'éduﬂedﬂpré’gsugﬂc' 2
is cooled o a 4N sol ution of

bat

hydr ogen chlrbogygé’? 8?8&8”9%‘0%@1’888"3%%” ﬁ'?%(TtOUF' é’f P‘@”ﬂ,‘tﬁot"? &¢highpis used

mnutes at raabtdifed henprilahingtspndiddiengnoured into ether. The solid is

drai ned .y suction, rinsed with pentane and dried in an oven under vacuum

0. 1369 a pale pink solid is obtained, and is purified on a reverse phase '

to give, finall y 4.8t @ufi 4t 79mwe<:6-e§tbeme btly05-bYs 5 f8Qd

solid. Yield hydr,.ochl or dﬁﬁ m p. M % econpd@}laﬁ gﬁ:d%ﬁ,\%

487. 201H N E;%lléa &OXYBheleJBIPEW'%d C@rbom?te 10. 25 (br oad s,

lH) ? 259( 0 hﬂxtdrem)f ek g @1 83 (nmlolﬂ-H) theBp%d(Jét preE%redZn 7ste(t:mz 635% 1700;5_8( m
br oad :

( m 1H) Bé%?@melm% Pﬁociltt'ﬁ Prﬁpefed@ @tePﬁr3 @Fb mLpf WF’(Iﬁtplapesi in e TQECt 95

(m 4H) ZOZSEoﬁfmled ﬂaék The suspension |s heated at 110°C for 3 hours. 30.mL of water and

7- Am no- 244 cI o rﬁfﬁ} | perid-4 - met hoxyphenyl am noJ -

8- (2- hydrox 9 agueskIs- "@? (at H%?Wr@@o‘[hé eeipije formedne- 6-

car boxani de dﬁatdédm)lw detldﬂ &l Ien dried in an_oven. The crude solld is_purified_by

7- Am no- 2- 14 ( 1- clolﬁ)r%gyl p| erid-4-yl)-2-net hoxyphenyl am noP -(dZ 30
hydr oxy- 2- w&f‘ﬁﬂt‘“%@aw rBOEhSH'%vr SMJFQ dwthzasdl@nl@rymethaaemeteamar boxam
i de To a_solgadien ( ‘D(DO/@ 14639) (@528§ oftA dxpRbtebMRoded O RhiREd BB é@r@r‘?ﬁgg I n

step 20,7 in 14 n} anh drous nmet hanol are successively ad

(2.48 BRI %ﬁ%@ﬁ%tﬂﬂ danvhe”e- 0. 47 nL (8.26 mol ) of acetic acid,
finely ground 3 A rml ecul ar si eves predried in a vacuum oven at 60C
overnight, 0.75 . 72 ol é?r%l et hoxycycl o ropoxy)tr| nmet hyl si | ane
and 0.16 g (2.48% |) ofmég @66}0514;4@96&; -4-yipkeramioe)es-pko-hdat ed at

80C over ni gfa:tnyd&wf;dqzevwrnﬁa;ﬂastcerwx)éﬁﬁ@hyﬁ&t%ﬂr@é' due obtained is
purified by% E@ﬁ%ﬁm{? on a columm of silica, eluting with a

di chl or onet § 1) gt thairseduct Qﬁpérqdo'ngﬁﬁﬁplé)dr is gug@ngedin { Benlsekpect ed
g;ogUCt 30s UichRrdrtetbBhdhiRehnbNmbdfe f(OVM @f2)2athbs8 ALl H20 YR of 2340

7- Ami no- 2- 1591501 oF hydsPaesy chipride ingdiaxape) are -addedokiye mbriyredsristioed &t (@nmydr oxy
2- et hyl pr Oltbfﬂber%ﬂé(@vé’_m@hﬂ'éﬁ)ﬂcgt@é}yé'éét@[ag ﬁhéﬂa&w i's@r%n@t??? s&@t&?%ﬁt@b@

hydrochl oride 10To a suspen5|on of O. e produc
prepared i n&pPdFnENS1and driedyp %tO‘@qz@t‘l@ e?fa,e amtﬁdlproeums obtad®dnimghe of
1.0 M hydrochloric ether. The mxture is stirred for 5 mnutes at room
tenperature and then diluted wwth 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 formof a yellow solid. 15Yield
(di hydrochloride) = 77% mp. = 206C (deconposition). MH+ = 568 1H NWVR
(DVMBO-d6, 400 MHz): 6 11.5 (broad s, 1H); 10.7 (broad s, <l1H); 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);
23.05 (m 1H); 2.8 (m 2H); 2.15 (m -2H); 1.95 (m 2H); 1.15 (m 2H; 1.0 .



Exanpl e22: 7- Am no- 8- ( 2- hydr oxy- 2- net hyl propy1) - 2- {2- net hoxy4-[1 - (2-
et hoxyet hyl ) pi peri d- 4-yl ] phenyl am no} - 5- oxo- 5, 8- di hydr opyri do[ 2, 3-
d] pyri.m di ne- 6- car boxam de hydrochl ori de 2522. 1:

7- Am no- 2-1 t hyl ) pi peri d-4-y11-2- met hoxyphenyl am nol
(2- hydr oxy- %&ﬁﬁ)&ﬁg%g - 0X0- 5, 8- di If%]/?tjr opyri do[ 2, f@T’%ﬁQﬁMlﬂW@JS car bo
xam de To a suspensi on of 0 60 g (1.08 mml) of the hydrochl oride prepared
[ t 20. 7 i h d hl t I dded
050 e (3. 2ok Rl LS OB, Ffhit e oRARedir e fa B P oy
met hoxyacet afditetdsedtblo(ida)t=®0.1 %e ei.p edt 1FOCT MeRT + hes corrpany TCl Fine Chemical s)
and 0.46 g of, )r.0 ride. The mxture is stirred at room
tenperat ure @% mﬁéd@ %6@)%%?& %&Qﬁ%@?hﬁ@% oerabraad erFHhuddds | N
NaCH mi xt ur e(s( 2d} 0.0 (BheHy; @s8i{drbads, Mt 81 gbload St IHI%IOPHH}Oz F(AUf8S %gd
t hen dll%te vvg E ‘{H?&ﬁcﬁh%@% The or anlc hase is driéed oveér %
filtered and%8HtE Hhedum: 18):4h2 gnattla b 1360 sol i d V\D
2011/ 08630671PCT/ FR2011/ 050019

- 2- 2-chl hyl 4-y1] - 2- hoxyph I
cor respondi n@xaom le an Kmino-g-eﬂsyl-z(-:{z r(r)urat%%txyxl [)1p(lii%eg-ltrﬂluorgpgopyl)gﬁ:}en%ll pheny
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7-ani no- 8- (2 r'B@]“ﬂ’ A%y | propy1) - 2- { 2- net hoxy- 4-
[1-(2- rreItOhoxyet hys.ypi permlnrﬁreﬁlehpheffethaemoﬂphﬁ(Qé%ﬁﬂﬁargbr%gﬂj d'dﬁﬂﬁzgo/

5d r|md|n am de_initi al expected, is obtaine
22] gy enyl(a:?mmo?)% -0X0-5, 8- dr)?ydropyné/o[Z 3-dJpyrimidine-6- N—methy!carboxam:de

7- Ani no- 8- (zalwdr(wxnanmbrmbmwwmn@e b%paaebm%ﬁép%Is(s%sH&IcIéeéM?Iéﬂ%L) pi per

|d4yl]nhe gg(g}?i’ @?Ih ydropyrido[ 2, 3-d é
car boxam de BE’ ge/gkac a5e5% aﬁ'd( O Purer vy )- f1)tansd pedidmc 8. 3gF-epar ed
in step 22. Jtrﬂlljibr&)rﬂho@éldmﬁd{%SAé@rﬁ@H@|thér$ BEARA tbhcBthxPbdrén gﬂgg@ of

K2CO8, a&@ xture is_refluxed for 1 hour. It 1Is evap orat ryness

and the e5| POTUCRWISA- TR TeqclRnt iR %ﬁ%f2r2$ﬁ@utﬁr@jﬁ#ﬁ1@n pﬁ@r@d Inte dri ed

over MySO4, 5o h‘tLebfadqaé‘UﬂJsCNQIq@@ErAt Qﬂldulﬁdl%laIé%CH}‘mtraTBﬁ ﬁﬁdﬂq@ pBFIf?%d‘"BE/ I's
purified by chro aphy on a columm of silica, Fng Wt

di chl or onet H%' @rﬁg{%lo"g?a‘?ﬂl@ﬂ o gificaopluting (vt ar @'FU@W@H’@E%M%@MMI
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7- Ani no- 8- ( mﬁWB%Q'Qecé'%?WF‘pﬁ’f@diﬁlge— -WleredaelisoX{plyT £00%. met hoxy-

20et hyl ppi peri d- 4-yl | phenyl am no) - 5- oxo- 5, 8- di hydr opyri do[ 2, 3-d] pyri m di ne-
6- car box- am de 'I%a s%r;\)enm on of 0 22 g (0.41 mmol ) of the pr oduct
prepared in step 2 i’ rVBINRS-gfylze-G-methoxyréd tréh 8 13-tV uarenrenywireyidet-dl- added
1.63 nL (1. @ﬁveﬁjﬂ@rh)no}lfi okolb, duinysiopgittops B%{pf‘vﬁhﬁcfme g—r}\@nﬂﬁﬂcﬁﬁﬁnxhﬁuo%t' rred for
5 m nutes at roog) ﬁ%rrperature and 1s hen diluted wth et

pr eci pltate’I”g‘r i'¥feéd by suction, rinsed with ether and with pent ane and

dried under oveEgu0B6an@AdY) QS thé‘%rcﬁ)&@?ﬁlte%gre@r RAE] 4ledisChEHRRGy | AnfiNgr §or m of
a pale | 1 ow, solid. Y|eId (dlhydroc lorid 19

(decorrpégl t.d&ﬁomm fhane/BihagoRmtVedvVyeT 41[@03“#-@)09 611-1 09 r(anIjafcf 50 MH) ;

10. 35 (br Oa%y&rogélh")chloﬂl@e‘ﬁw (emer a%oaéd@d Tﬂe%sﬁé‘zsm}x"ﬁs st@ d térs tes %pé
(broad s, \{\I ? éz E

3.7-3.85 (m ﬁe%dl%q%wut@ e@ﬁfn?n Iiﬁe P@CIQII@MS @Fﬁlnedsby §H9tr0n3m1$e(dmwﬂ2Ia}her2 85
(m 1H: 2. bad(with pbbtand 8nd rﬂrle ry.obr 23:

7- A no. 2] 2- thox% ;1 o g:'t?)ngrelila)_@ggl};ﬁ)gﬁ é’acﬁ' tﬁe %cted":ﬁ%mﬁs

oxo0- 8- pheny[®* ??"Bedd%ﬁ% Ei‘y?flEﬂb?@r%ﬂﬁ'PBVIdlF‘rﬁ“@iehe‘fleldddmb@malﬂipmmy% 6%hl ori de
23. 1. 736m rm) 2_4299?@ prx.y-%g@l nmet hyl pi peri d- 4-yophenyl am nol - 5- 0xo-8- 5
phenyl - 5, 8-di dro 8‘% éynmdmcharboxamdeOZg (0.55 mmol)
of the m xtuf é\Y"éR( 45V U1 Groatts olbt)all hédveérp bedasips, 20 H5; o 24

g (1.11 mml 2 y I 4 re
accordi ng toarfﬁgsn%%ggp(éegﬁ I(SE)Se ﬁﬂyps(?l ?é%%/ z%%siﬁ?%]@ %95‘3

110C for 6 BoGiR):iTd &, H)f- INNPIHTHE td.aH)r 29i(s, 3WR[B@ &hezHY, 6.4 (ryn2id)s under
vacuum and [ (P s mat ogr aphy on a col um of
silica, el u??)n:éb\?mﬁl 2hz 2?Jchl o gyrrgt(ﬁaﬁlg qys(% |-§ gradient (100/0 to 95/5)
containing traces of concentrated agqueous NHAOH. 0.096 g of the expected
product is obtained in the formof a beige-coloured solid. Yield = 35%
1523. 2: 7- Am no- 2- 12- net hoxy- 4- (1- et hyl pi peri d- 4- Aphenyl am nol - 5- oxo- 8-
phenyl -5, 8- di hydr opyri do[ 2, 3-dl pyri m di ne- 6- car boxam de hydrochl oride A
solution of 0.065 g (0.13 mml) of the product prepared in step 23.1in 3
mL of CH2A 2 is cooled on an ice bath, and 0.39 nL (0.39 Mol ) of a 1M
solution of ‘hydrogen chloride in ether is added. The m xture is stirred for



256.7 (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). Exanple 24:

7- Am no- 2j 2- et hoxy 4- (2-pyrrolidin-1-ylethyl)phenyl am no] - 5-

0XO0- 8-pheny|\)é? 3 dro yr| do[ 2, 3-d] pyri m di ne- 6- carboxani de hydrochl ori de
30 24.1: 2-MAIQ) 98 ﬁ?’? 0-4-vi nyl benzerf® 4. 32 g (31. PLTHRR2P16/0500d8ssi um
trifluorovinylborate and 3.12 nL (22.37 mmol) of triethylamne are added to
a mxture of 5.19 g (22.37 nmmol) of the product prepared in step 4.1 in 56
m_. of n-propanol, under argon, and argon is bubbled through for 10

UL es. 0. SExam 0.2 PEGIGHRRY BEGLL 2 ARSI BEhyRIAEAL © | o
eated under n_a or r er cooling to roomtenperature,
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2- Met hoxy. ol i dip-1-yl et hAphenyl am ne 0.41
pal | adi ﬁr% ré%’ﬁ%%ct%ﬁf regifyeobtaiged @@%@emmqwatasﬁa@w ermaf eryran of sifiea.added
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120 nL of net hagﬁ under ar he m xture is refl'uxe ours.

After 25 fidtF @HPFOPHEO'H”&“F&@N § ddhcat iheheld ebYdpgsiatedsersopange 2.6 g
of the exped. ezt §oPEEkpédied Br%dﬁ@t'"éffn‘ikflly%b diridtin a8 P4 White WL Ridig =used
as obt ai ned drﬁa/ the follow ng step. Yie = 92% 24. 4:

7- Am no- 2[ 2-9ret'hoxy- 4- (2- pyrrol i di n-1-yl et hyl ) phenyl am nop5- oxo- 8- 30
phenyl- %08- di hydr opyri do[ 2, 3-d] pyri m di ne- 6- carboxam de 0.2 g (0.55 mmol)
of the m xture of _ sulfone and sul foxide obtained in step 20.5 and 0.24 g

(1.11 mmol) of t He2afitie<pt-epandaprenyinirass-2u) §“"éﬁf€0>ﬂ’€ﬁ@@daf‘am0]l§@®ﬁ or 6
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h
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traces of cangaitdiah&famdueautfed Wm0 & S
obt ai ne%l n the form o? a gl assy em og/v sol FSH' é\ﬁlhlgo ?Hﬁ&%@/ﬂor@éﬁﬂgrﬁrhb

7- Ani no-22- 120ERiSjirrad o W}%ﬂﬁ %i.rﬁorm temeenipep Rt eardilbte- \@troedbemhe
phenyl - 5, 8- cbrémgfa@@ngrdr@lﬁé@b@sﬁaawﬂ.ﬁgeal\m éih&aarna%mé#@artygﬁ@eﬁé&&g

sol ution of 0.07 i | ) of the product prepared
of met hanol vlagu%oq b gl‘i’f 3}? ?"(E’éCtBQtPIFPdU&hﬁ Qptairechin tb@fcm @fm)tpe)!ge:fsofaurw

sol ution of %H@W@Wi%r&fﬂl&%e?QQQt’/J”'%p'éz?éjg%j’C ure is stirred for
10 m nut es gt, room 10 erature and ether is then ad ed. The solid is

dr ai ned by sUc’NMBn(DM\?’(ﬁéjed‘lW Miizyedtldie(tpat ar 1N 106 froad en~0siEr 1&acuum

0.075 ft d |
O30 ety (CRaPeaisR SOTRONIE 68 (@ B30l AEr R INLPRER 7o o
(s. 1H): 7. Pread s.3¥)1); 7.04s,(1H);.6.9 (4, 1H ); 4.3 (q, 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)



152H); 7.25 (d, 1W 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 chem cal
structures and physical properties of a number of conpounds of forrmula (I)

di t In this table; 20> Me and Et_ represent
?ggg;clt ingel (Srépﬂi‘?ﬁ%gkhget hyl groups, #%he "L Uv MECTHH 11060099t es
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Det ecti on: 2RBcovdr E‘Ianilel)aaﬂ itlEnmixEsk +s Medtso dndsr préé@luhmﬁl; Qd‘(pqﬁf&@] llnf"@&l at5? X
o5 M1 °8df°én1t58‘l"\{ro%}%?8""?ﬁ HW@V@,%@(@P'&%@ 5%%*?9%@@@%% )
Det ecti on: 2ZDmhN\flveaterzand ten £8|L+oﬂ\/ﬁth|@$d3aqueb;é§NaHUUt A s é\@oaudeg %OSS&G%ISZA 50
) 1. A + 0.05% SQ n : 0
1)‘(I (2)w1r g{n e = re% ighorgéééﬁ grrq{ne ‘Péﬁsuﬁ%%o ‘fﬁ%f” 8”?%"‘1&21 QveR; Fhe ¢ielgesalid e 5 t o

T3 mn: 1989 tAtuDeibddn |nmmn32mrasméd bp\lsz;aﬁdrpmns@lswfth Zther andd Mlihh@eml}’sﬁ;i’é rﬁpﬂq .
t hat ile

"ndl cat es- AL REEE AR A P PR Fapesi BRCE'S JRlp QiR CBiBLAdS
col umm, " RAG! béigéicolatiest ﬁolmltar.tYh@d earsIeng.pl s 105°¢. herHarmoof a racenic
mxture, 257 Aur RS0 W Hoo MG 8 edbad o 18 300 $ri); 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,
15 2H); 3.7 (m, 4H); 3.1 (m, 4H); 1.2 (t, 3H)

Example 8: 2-[4-(4-Acetylpiperazin-1-yl)phenylamino]-7-amino-8-ethyj-5-oxo-
5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
8.1: 1-{4-(4-Nitrophenyl)piperazin-1-ylJethanone
20 A solution of 5.0 g (35.44 mmal) 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
25  vacuum. 7.7 g of the expected product are abtained 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-ylJethanone
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 mixture is stirred at a hydrogen pressure of
o bar 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%.



Table 1 No. Conmpounds LC UV Ms Form Method tr MFI+ 1 OM12 NY-- A a
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8.3: 2-[4-(4-Acetyipiperazin-1-yl)phenylamino]-7-amino-8-ethyl-5-0xo-5, 8-
dihydropyridof2, 3-dJpyrimidine-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 30°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 aqueous 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, TH); 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 (£, 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,SQ,, 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 Toa su-spension of 3.56 g (54.49 mmol) of zinc powder in 15 mL of concentrated
aqueous 33% NH,OH 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,SO,, 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-
5-0x0-5, 8-dihydropyridof2, 3-dJpyrimidine-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
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-dG, 400 MHz): & 11.8 (very broad s, <tH); 10.2-10.4 (m, 2H), 9.0 (s,
1H); 8.0 (very broad s, <1H); 7.8 (d, 2H); 7.4 (d, 1H); 7.2 (d, 1H); 4.3 (q, 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-ox0-5,8-dihydropyrido[2,3~d]pyrimidine-6-carboxamide
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,CO4 '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
and evaporated to drynesé. 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,S0,, 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%.

10.2: tert-Buty! 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 cyclohexanefethyl 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 g'radient (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-Butyl 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-charcoa! 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-ox0-5, 8-dihydro-
pyrido[2, 3-dJpyrimidin-2-ylamino)-3-fluoro-5-methoxyphenyilpiperazine-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-

ox0-5,8-dihydropyrido[2, 3-djpyrimidine-6-carboxamide hydrochioride
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-dihydropyridof2, 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
(1.2 mmol) of acetaldehyde and then 0.10 g (048 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 setiling, the aqueous phase is extracted with
dichloromethane and the organic phases are combined, dried over Na,SQ,, filtered
and concentrated under vacuum. A light-brown solid is recovered, which is purified -
by chromatography on a column of silica, eluting with a dichioromethane/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%.

10.7:  7-Amino-8-ethyl-2-[4-(4-eth ylpiperazin- 1-yl)-2-fluoro-6-methoxyphenyl-
aminoj-5-0xo-5,8-dihydropyrido[2, 3-dJpyrimidine-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
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): 8 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);
6.4 (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)

Exampte 11: 7-Amino-8-(3-aminopropyl)-2-(4-morpholin-4-ylphenylamino)-5-
oxo-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 24-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. Ethyi
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)propyi]-
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-carbamoyi-2-chioro-5-0xo-5H-pyridof2, 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 mlL of anhydrous DMF are added portionwise 1.73 g
{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 info an ice-water mixture. The
resulting mixture is acidified by adding aqueous 1 N HCI solution. The precipitate



at I\F....)Bg.3451 1P (H HKL., ..". - N, ....... -

12 11 A

10

15

20

25

30

WO 2011/086306 53 PCT/FR2011/050019

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%.

11.4: tert-Butyl {3-[7-amino-6-carbamoyl-2-(4-morpholin-4-ylphenylamino)-5-
oxo-5H-pyridof2, 3-dJpyrimidin-8-ylJpropyl}carbamate
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,
Discovery model) and the mixture is heated under pressure at 120°C for 80 minutes
at a power of 75 W, and then cooled to room temperature. 15 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 and dried in an oven under vacuum. 0.159 g of the expected
product is obtained in solid form. Yield = 20%.

11.6: 7-Amino-8-(3-aminopropyl}-2-(4-morpholin-4-yiphenylamino)-5-oxo-5, 8-
difydropyridof2, 3-dJpyrimidine-6-carboxamide hydrochioride
0.16 g (0.30 mmol) of the product prepared in step 11.4 is suspended in 4 mL of
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.
'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) '

Example 12: 7-Amino-8-ethyl-2-[4-(2-hydroxyethyl)phenylamino}-5-0x0-5,8-

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 NaHCOs3. 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 Ananalytically 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" = 360.

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 (1, 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-oxo-5,8-dihydropyridof2, 3-

dJpyrimidin-2-ylamino)phenyllmethanesulfonate

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 methanesuifonyl chloride. The reaciion 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,, fittered 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-
dihydropyridof2, 3-dJpyrimidine-6-carboxamide hydrochioride _ '

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,

tH); 8.0 (s, 1H); 8.1 (broad s, 1H); 7.7 (d, 2H); 7.1-7.3 (very broad s, < 1H); 4.4 (q,
5 2H); 3.5 (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-diflucromethoxy-
phenylamino]-8-ethyl-5-0x0-5,8-dihydropyridof2,3-d]pyrimidine-6-carboxamide
13 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 chiorodifluoroacetate 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 HCl
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 agueous 1N NaOH solution and then with saturated agueous NaCl, dried over
20 NazSO,, 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;SOy,, 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-yi)- 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/iv = 1/1) are placed in a hydrogenation autoclave, and
0.196 g of 10% palladium-on-charcoal is added, under an inert atmosphere. The
mixture is stired under a hydrogen pressure of 2.5 bar at room temperature for
1 hour 45 minutes. After fitering 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
yield.

14.4: 7-Amino-2-[4-(4-cyclopropylpiperazin-1-yi)-2-difluoromethoxyphenyl-
amino]-8-ethyl-5-oxo-5, 8-dihydropyridof2, 3-dJpyrimidine-6-carboxamide
A mixture of 0.44 g (1.65 mmal) of the product prepared in step 2.6 and 0.93 g
(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 énd 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 (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-cyclopropyipiperazin-1-yi)-2-difluoromethoxyphenyi-
aminoj-8-ethyl-5-oxo-5, 8-dihydropyrido[2, 3-dJpyrimidine-6-carboxamide
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 chioride
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
obtained in the form of a yellow powder. Yield (dihydrochioride) = 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 {t,
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1H); 7.0 (d, 1H); 6.9 (s, TH); 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-
amino}-8-ethyl-5-0x0-5,8-dihydropyrido[2,3-d]pyrimidine-6-carboxamide
hydrochloride

15.1: (x)trans-2-(4-Nitrophenyl)cyclopropanecarboxylic acid
2039 (125;0 mmol) of (+){rans-2-phenyl-cyclopropanecarboxylic acid (Aldrich) are
added portionwise to 150 mL of concentrated 70% nitric acid solution. The mixture is
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 énd 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
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 regicisomer are
obtained. The mixture is used as obtained in the following step. Yield = 48%.

15.2: tert-Butyl (+){trans-2-(4-nitrophenyljcyclopropyljcarbamate

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 Et;N, 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 ethy} acetate and the organic phase is
washed with 150 mlL of saturated agueous NaHCQO; 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
soiution 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
in 150 mL of CH,Cl, and then filtered through silica, eluting with CH,Cl,, foliowed by
a dichioromethane/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 (+)-ftrans-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
5 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%.

10 15.4: tert-Butyl  (t){trans-2-f4-(7-amino-6-carbamoyi-8-ethyl-5-ox0-5, 8-
dihydropyrido{2, 3-djpyrimidin-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
15 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/methancl
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%.
20 |
18.5: (¥)-7-Amino-2-[4-(trans-2-aminocyclopropyl)phenylamino]-8-ethyi-5-oxo-
5, 8-dihydropyrido[2, 3-d]pyrimidine-6-carboxamide hydrochioride
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
25 hydrogen chioride 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 (dihydrochioride) = quantitative.

30 15.6: (x)-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)
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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, It is purified by chromatography on a column of sitica, 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: (x)-7-Amino-2-[4-(trans-2-dimethylaminocyclopropyl)phenylamino]-8-
10 ethyl-5-ox0-5,8-dihydropyrido[2, 3-dJpyrimidine-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 (dihydrochioride) = 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-5-0xo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide hydrochloride
16.1: 4-(3-Methoxy-4-nitrophenyl)-1,2, 3, 6-tetrahydropyridine hydrochioride
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 HCl in dioxane (Aldrich) are then added siowly 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%.



N CO0.7 485 HCI 29 00 ONAINfr' le""NNH, HC 0.76 478 HCl 30 ONH Il reNH
L--, CO0.6 438 HO 31 A--.N.----- , 00 0 HNH, C 0.78 513 HC

WO 2011/086306 60 PCT/FR2011/050019

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 hydrodhloride 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-triflucropropionaldehyde 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 aqueohs phase is
extracted with dichloromethane and the organic phases are combined, dried over
10 NapSO,, fitered 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-yijphenylamine

15 1.65 g (6.0 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 agueous 1N NaOH solution. The
organic phase is dried over Na,;SO,, 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 vyield = quantitative.

25 16.4: 2-Chloro-8-ethyl-7-methylamino-5-oxo-5, 8-dihydropyridof2, 3-
dlpyrimidine-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 icdide in & mL of anhydrous NMP is added dropwise. The mixture is allowed
to warm slowly to rcom 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 setiling, the organic phase is dried over
Na,S0,, filtered and concentrated under vacuum. The yellow solid obtained is
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.

16.5: 8-Ethyl-2-{2-methoxy-4-[1-(3, 3, 3-trifluoropropyl}piperid-4-yliphenyi-
amino}- 7-meth ylamino-5-0x0-8, 8-dihydropyrido[2, 3-d]pyrimidine-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
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-£thyl-2-{2-methoxy-4-[1-(3, 3, 3-trifluoropropyl)piperid-4-yijphenyi-

amino}-7-methylamino-5-oxo-5, 8-dihydropyrido[2,3-dJp yrimidineQG-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,
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, TH);
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).

C
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Example 17: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(3,3,3-
trifluoropropyl)piperid-4-yl]phenylamino}-5-oxo-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 t-amino-2-methyl-2-propanol and 36.3 mL (260.19 mmol) of
16 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 prebipitate is isolated by filtration fo 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
6.51mL (77.18 mmol) of cyanuric fluoride. The mixture is stirred at room
temperature overnight and the solution is diluted with 580 mL of CH,Cl; and 180 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-difydro-

30 pyridof2, 3-dJpyrimidine-6-carboxamide o
To a solution, cooled to 2-5°C on an ice bath, of 4.4 g (52.36 mmol) of
cyanoacetamide in 70 mlL of anhydrous DMF are added portionwise 4.19 g
{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
poured into a mixtpre of ice, 100 mL of water and 150 mL of agueous 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%.

17.4: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(3,3,3-
trifluoropropyl) piperid-4-yijphenylamino}-5-oxo-5, 8-dihydropyrido[2, 3-dJpyrimidine-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

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%.

17.5: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-[1-(3,3,3-
trifluoropropyf)piperid-4-yllphenylamino}-5-oxo-5, 8-diydropyridof2, 3-djpyrimidine-6-
carboxamide hydrochloride
A solution of 0.70 g (1.22 mmol) of the product prepared in step 17.4 in 17 mL of
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.>
260°C. M+H" = 578
'H NMR (DMSO-d6 + D,0; 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).

D
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Example 18: 7-Amino-2-[4-(4-ethylpiperazin-1-yl)-z-methoxyphenylar_nino]-8-(2-
hydroxy-2-methylpropyl)-5-oxo-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 phéses are
combined, dried over Na,SQ,, 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 (16.27 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
0.32g 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-yi)-2-methoxyphenylaminoj-8-(2-
hydroxy-2-methyipropyl)-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-ethyipiperazin-1-yl)-2-methoxyphenylamino]-8-(2-
5  hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyridof2, 3-djpyrimidine-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): 5 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-yt)-2-methoxyphenylamino]-8-{2-
20 hydroxy-2-methylpropyl)-5-oxo-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-
oxo-3,8-dihydropyridof2, 3-djpyrimidin-2-ylamino)-3-methoxyphenyilpiperidine-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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18.2: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-(2-methoxy-4-piperid-4-yi-
phenylamino)-5-oxo-5, 8-dihydropyrido[2, 3-dJpyrimidine-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
solution of hydrogen chioride 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.

19.3: 7-Amino-8-(2-hydroxy-2-meth yfpropyl)-._2-[4~(4—ethy!piperid— 1-yl)-2-
methoxyphenylamino]-5-oxo-5, 8-dihydropyrido[2, 3-dJpyrimidine-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
(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 agueous phase is extracted with dichloromethane and the
organic phases are combined, dried over Na,SO,, filiered and concentrated under
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
yeilow solid. Yield = 47%.

19.4: 7-Amino-8-(2-hydroxy-2-methylpropyl)-2-[4-(4-ethylpiperid-1-y)-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
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 abtained in
the form of a yellow solid. Yield (dihydrochloride) = 96%. m.p. = 200°C
{decomposition). M+H" = 510.
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' NMR (DMSO-d, 400 MHz): & 11.5 (broad s, 1H}); 10.4 (broad s, 1H); 9.1 (s, 1H);
8.95 (s, TH); 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-oxo-8-phenyl-
5,8-dihydropyrido[2,3-d]pyrim_idine-6-carboxamide hydrochloride

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

10 To a solution of 5.0 g (21.49 mmol) of ethyl 4-chioro-2-methylsulfanyl-5-
pyrimidinecarboxylate and 4.9 mL (53.72 mmol) of aniline in 75 mL of THF are
added 7.49 mbL (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 mixiure is extracted with ethyl acetate. The organic phase is washed

15 with saturated aqueous NaHCO; 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 | 20.2: 2-Methylsuffanyl-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

25  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
30 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-dihydropyridof2, 3-
dlpyrimidine-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 cocled 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 rbom temperature and then poured into ice-cold agueous 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-dJpyrimidine-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 filiration. The filtrate is concentrated
under vacuum and then triturated in methanol ahd 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.

FF
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20.6 fert-Butyl  4-[4-(7-amino-6-carbamoyl-5-oxo-8-phenyl-5, 8-dihydro-

pyridof2, 3-djpyrimidin-2-ylamino)-3-methoxyphenyllpiperidine-1-carboxylate
0.4 g (1.11 mmaol) 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
5 ©Bhours in & 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%.

10 20.7:  7-Amino-2-(2-methoxy-4-piperid-4-ylphenylamino)-5-oxo-8-phenyl-5,8-
dihydropyridof2, 3-djpyrimidine-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:Cl; 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

15 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 (dihydrochioride) = 68%. m.p. = 228°C
{decomposition). M+H" = 487.

20 "H NMR (DMSO-dg, 400 MHz): 8 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).

25 Example 21: 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

21.1:  7-Amino-2-[4-(1-cyclopropylpiverid-4-y)-2-methoxyphen ylamino]-8-(2-

30 hydroxy—2-methylpropyl)—5—oxo~5, 8-difiydropyrido[2, 3-djpyrimidine-6-carboxamide
To a solution of 0.46 g (0.83 mmol) of the hydrochioride 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)irimethylsifane 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-yi)-2-methoxyphenylamino]-8-(2-hydroxy-
2-methyipropyl)-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,Cl; 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-ds, 400 MHz): & 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-chforoethyl)piperid-4-yi]-2-methoxyphenylamino}-8-
(2-tiydroxy-2-methylpropyl)-5-oxo-5, 8-dihydropyridof2, 3-djp yrimidine-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 Crhemicals) 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
MgSQ,, filtered and concentrated under vacuum. 0.41 g of a yeliow solid
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corresponding  to 7-amino-2—{4-[1-(2—chioroethyl)piperid-4—yl]~2-methoxyphenyl—
amino}-8-(2-hydroxy-2-methylpropyl)-5-oxo-5,8-dihydropyridof2,3-d]pyrimidine-6-
carboxamide, and not to the 7-amino-8-(2-hydroxy-2-methylpropyl)-2-{2-methoxy-4-
[1-(2-methoxyethyl)piperid-4-yl]phenylamino}-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-

ethyi)piperid-4-yllphenylamino}-5-oxo-5,8-dihydropyridof2, 3-djpyrimidine-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,CO,, and the mixture is
refluxed for 1 hour. It is evaporated to dryness and the residue is taken up in water
and CHCl,. 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-y{iphenylamino}-5-oxo-5,8-dihydropyridof2, 3-dJpyrimidine-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,Cl/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): 5 11.5 (broad s, 1H); 10.35 (broad s, 1H); 10.6 (m,
1H); 9.05 (s, TH); 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-
oxo-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-dihydropyridof2, 3-dpyrimidine-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-dJpyrimidine-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-
oxo-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 fo 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 PdClydppf-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 setiling, the
organic phase is washed twice with water and once with saturated aqueous NaCl.
The organic phase is dried over NaQSOQ, 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)ethylJoyrrolidine

3.07 g (17.17 mmol) of the product prepared in step 24.1 and 7.13 mL (85.84 mL) of
pyrrolidine in 80 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 ¢hromatography 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 mbL. 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]-5-0xo-8-
pheh viI-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%.

5 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 hydrochforide
A solution of 0.07 g (0.14 mmol) of the product prepared in step 24.4 in 3 mbL 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 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,
15 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:

20 > 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.

25

Method A:

Column: Kromasil C18, 50 x 2.1 mm, 3.5 um
Solvent A: H,O/ACN/TFA (1000/30/0.5); solvent B: ACN/TFA (1000/0.5); flow rate =
0.5 mi/min

30 Gradient: 100/0 (0 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

lonization: ESH+

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

Method D:
Column: Acquity BEH C18, 50 x 2.1 mm; 1.7 ym
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+

> inthe “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,

» "o" means that the data are not available.
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The compounds according to the invention underwent pharmacological trials
5  to determine their inhibitory effect on CaMKIi, on the & isoform.
The tests consisted in measuring the in vitro activity of the compounds of the
invention on CaMKII3.
The compounds according to the invention were tested in vitro for their
capacity to inhibit the kinase function of calcium/calmodulin-dependent protein
10 kinase II delta (CaMKIi5). CaMKIIS is an intracellular serine/threonine kinase. It has
an enzymatic domain that is capable of using ATP to autophosphorylate. lts 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.
15 The kinase activity of CaMKII3 is evaluated by means of a radioactive test on
the recombinant CaMKII& enzyme. The amount of ATP-y33P incorpbrated into the
specific substrate Autocamtide-2 during its phosphorylation by CaMKIiIS 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 Ml 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 pL 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
CaMKil3, is added to the premix. 45 pL of this mixture are immediately deposited per
15 well. The final concentrations in the 50 ML final volume are as follows: compound 1X,
0.37 nM of CaMKII5 (Invitrogen reference PV3373), 10 uM of ATP (1 pCi per well),
100 M of Autocamtide-2, 8 pg/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 elemenis 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 uL per well of H3PO, solution. The 50 pL of each well are transferred onio
a Whatman P81 filter. After rinsing twice with H;PO, (150 pifwell per wash), followed
by two rinses with 150 L of H,0, 50 uL 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 CaMKII is given by the concentration that
inhibits 50% of the activity of CaMKII3. The ICs, values are generally between 10 uM
and 10° pM. In the table below, the ICs values measured for several compounds (N

of the invention are presented as examples.

30
Compound No. [Cso (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
compound?6 - 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 CaMKI15.

Thus, according to another of its aspects, a subject of the invention is
medicaments that comprise a compound of formula (1), or an addition salt thereof
with a pharmaceutically acceptable acid, or alternatively a 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 CaMKI! is involved, and in particular in
which CaMKII3 is involved.

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

15 use of a compound of formula (1) 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 fo 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
in the 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 (1)
above, or the possible salt, solvate or hydrate thereof, may be administered in unit
administration form, as a mixture with standard pharmaceutical excipients, to man
and animals for the prophylaxis or treatment of the above disorders or diseases. |

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

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
the invention in tablet form may comprise the following companents:

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

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
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 formuia (1)
0 NH,
R4 N/A\ o
ey
R2” X~ nooNN AR
R1 RS
(1)
in which:
> Arepresents CH or C(alkyl);
> Xrepresents CH, C(alkyl) or N;
> Ry, Ry, Ry and Ry, which may be identical or different, represent,
independently of each other:
*a hydrogén atom;
« a linear, branched or cyclic alkyl, optionally substituted with one or more of
the following:
o halogen atoms;
o -ORg;
o -NRgR’,
o -CN;
o -C{O)ORg,
o -C{O)NRgRg.
o =-S{O),Rip.
o -S(0),NRgR’;
in which Ry, R’g, Ryg and p are as defined below
e a group -5(O),Rgin which p and Ry, are as defined below;
* a group -0R10 in which Ry is as defined below;

» a halogen atom;
* a group -N{R1)C(O)Ry, in which
(i) Ry and Ry, represent, independently of each other, a
hydrogen atom or a linear, branched or cyclic alkyl, optionally

CORRECTED SHEET (RULE 91) ISA/EP
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test on the atoms to which they are attached, a heterocycloalkyl, so as to form a
piperazinone and in which Ryis as defined below;
* a group —C{O)NRR; with Ry and Ry; form, together with the nitrogen
atom to which they are attached, a heterdcycloalkyi,
10 e a group -T-Y, in which:
= T represents;
¢ a single bond,
o a linear or branched alkylene group;
o a gfoup -C(O)-,
15 o agroup -S(O),- in which p is as defined below, or
o agroup -O-(CH:),- 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,
20 optionally mono- or di- or polysubstituted with one, two or several
substituents chosen from:
% groups -OR;, in which R7is as defined below,

i

L)

» halogen atoms,

*

< groups -C{O)R; in which R; is as defined below,

25 % linear, branbhed or cyclic alkyls, optionally substituted
with one or more substituents chosen from halogen atoms,
groups -ORyg, groups -NRgR'g and the group -CN, in which
Rq, R’s and Ry are as defined below: and

% saturated, unsaturated or aromatic heterocycles,

30 optionally substituted with one or fnore substituents
chosen from halogen atoms, groups -ORy, groups -NRgR’s
and groups alkyl, the said alkyl groups being optionally
substituted with one or more halogen atoms; or

» T represents:
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concentrations in the vuth Pegrestmting algrstp DR, iBHiIdH RPWSs defriPbdewlss 0. 37
nM of Cg?{KllG (1 nwtrolgen reference PV3373), 10 pMof ATP (1 pG per well),
100 pM ot Aut ocant i dé-2PESEYEML of cal modulin, 15 mM MyCl2, 400 pM CaCl2,

10 nmM 13- gl ycer ophosphat g, @n@a&%mﬁmmgmy@@gmﬂﬁuve controls are
prepared on each plate, a first Wltz(% q{@enz ynme CaMK116, and a second
T

without substrate 20 AuPocHPHRIO akYBl el enents are replaced with

water. The plate is thgith Unedpbelepting @ gfolp DRI At whitk m@,tafr\dgﬁgtdr@ as
shaki ng. The reaction Ae@aﬁio ed by addl ng 20 pL per well

solution. The 50 pL of are transferred onto a Whatman P81 filter.

After rilgsing bM@H@n&M\Iel'y W&Eﬂadeh5?r®bé%bberp%m\’ﬁ§ R, H; %Hdoﬂfgr@}{nl@_lﬁp

rinses with 150 h lﬁg scintillant are added per well
anount 25of phBB‘E SRR 10?5.9083 thatyeearcihem. 15y salkatad, otfnsaturat$9|@r

scintillation Q@M&tl@ﬂ'leterocycie optithall BiidtitREY wils bh bF nokOWedH, SraNkiePor S
- given by the con en Etlon that inhibits 50% of the activity of CaMl 16.

The 1C50 val ue§Y F@ HeHRs: e 5@9@&@hgrfe%nﬁ'aa@pi@laﬁyﬁm)sntw rétht ene &

bel ow, the | Comovalsudstitidas Wheser @fons SieRigah Qﬁﬁﬁow’\?ﬁﬁas( 1brOf Ae Jréyent i on
are pre?gnt ed %q%am)l es. 3Q Conmpound No. |1 C50 (n conpound 32 2 conpound

61 8 corpound RoHiTURe ResanshRo ageopsyerfingd Pslows conpound 113 39
conpound 114 SihecRiPRstadéiid 8&ing AFRA W the aromatic ring,

> Rsrepresents:
¢ a linear or branched alkyl, optionally substifuted with one or more
25 substituents chosen from halogen atoms, groups -ORg, groups -NRgR’g, the
group -CN, groups —C(O)NRgRg, groups -S(O),R1 and cycloalkyl groups
optionally substituted with a group -NRyR'g, in which R, R's, Ry and p are
as defined below,
» a cycloalkyl group, optionally substituted with a group -NRgR's, in which Rg
30 and R’y are as defined below, |
» an alkoxy group —ORg, in which Ry is as defined below,
» 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)-R43, in which Ryzandt are as defined below,
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139 compound 4 260 conpound 78 268 conpound 96 396 conpound 60 663

It is thus seen that the conpounds according to the invention have
inhibitory activity on CaMI 15. The corrpounds according to the

i nvention d for the 5 pr rati on of

i nhi bi t Ca%03231f0?632§t| cul ar nedi ca?rgﬁt s that inhi blf %ﬁﬂwg

Thus, according to another of its aspects, a subject of the invention is
medi canent s t hat corrpri se a corrpound of formula (1), or an addition salt
thereof with a rrraceut acce table acid, or alternatively a hydrate
or a solvate o ‘éefﬁ??SH}ﬁcﬂ?WﬁQﬂe”f% T & ipe9 branched orgyelisealivbdi cament s
find their uaejmrwrﬁdmrapy especially in the treatnent and/or prevention of

pat hol ogi es $n whi ch Ié)ﬁ%s i nvolved, and in particular in which CaMKII5
i s invol ved.” AfEJPRISRE" PYREy AlGM 0 8 linedye brancheder pyclis aityl.i entieneliyon

al so rel at essubgtifufirl With whe & mars oMIIRGlioWing’ SiisBalRnls! shdseh #dia 4 ation
of a nedi canent for greventl ng and/or treating cardi ovascul ar pat hol ogi es

i ncl udi ng SV ae Ao (d rﬁ%r@tdl%ﬂ“ps\r@t%%ﬁﬁhgpamﬁeﬁﬁ Asiined abeyecar di al

fibrosis, ca}dlmcpeprg%ﬁtéhﬁb@w{] t gg@fdi ac arrhythm a and restenosis, and

al so pat hol gg Z:‘Z ci ated t he devel opment of fibrosis, incl udi ng
hepati c, cr PéE?Pé‘Fse” m%ﬁaﬁiwv&ﬁa%ehh@r 3 hidsegenraipmagica bessrar 20
fibrosis. A mgmﬂmruﬂ C9<f;[|cfaq1.{y{rul a (1) my also be used in the treatnent

and/ or rev$t| on of other nal pat hol ogi es, such as acute renal

insuf ficl RynEPPERSETIS hy Q9en SO Beaktianchied | asrayslicsalkyl Hentieaglyi d

arthritis, Rapkiitd®ewith sHeshase AERgSH BRIAS- According to
another of its aspects, the éresent i nvenfion relates to 25phar maceut i cal

conposi t i ons” c &rpfEPEssEgts & Beterang or @ heteiopydoaly! eptignain qubstisedivit ans t he
i nvention. Thesrehamemeents Sse OMBASIndPNBrarRALA & %?ch%ffa nglk' ue ylgge of

at | east one conpound according to the invention, or a ceutically
accept abl e Wigerstood fRaimien the %?'@&%P@’W'Whéo@ﬁi@sc@hi@@ahgne anidogenso at
| east ong pwmam%tbm%éwo@@ﬁgﬂﬁ&% ehefefid RiRRuent, _The said _
exci pients are_chosen accor ding to the phar maceutical formand the desired
mode of adnihi $f5%5¢%e5k TPFdm t he usual exci pi ents known to those skilled
5in the art.» n represér’ﬂsbhﬁ Pheg gpgeuti cal conpositions of the present
invention faor oral, sublingual, subcutaneous, intranuscular, intravenous,
topical, |ocal pr?ﬁ’f@?%ﬁ?ﬁcﬁ@%@ intranasal, transdermal or rectal

adni ni st r at ii9fhe fohﬁ AGLiY Baddf driHiRbR sﬁft WA 6 ) béééO\éﬁd =¥ ih Hfe RSS! bl e
salt, solvate or drate thereof, may be administered in

10adni ni2dt r &' Mﬁraf%?rrﬁovéie a mxture with standard phar maceutl cal
excipients, to man and aninmals for the prophyl axis or treatnent of the
above di sorg,:rs or di seases. appropriate unit adm nistration
forns inclu &tormRaung asgerAing do gﬂﬂﬁé’t sharggietizeskinieatd gel capsul es,
powders, granujagspB8ente oM oﬁ@(@qa .0ns or suspensions, sublingual, buccal
intratracheal, intraocular, int ranasal or inhalation adm nistration 15
forms, topi c”‘@ldlort ransder mal subcut aneous, intranuscul ar or intravenous
adm ni stygat i onxfrglg,@gentggq@rlN adm nistration forns and inplants. For topical
application, the conpounds according to the invention nay be used in

creans, gels, ointnents or |otions. By way of exanple, a unit
adni ni st rat lao@owoqh@tac&rsaﬁgr&peraﬁn 307! etk @-oaQh B! Nvention in tablet
form may conprise fol  owm ng conponents: Conpound ‘according to the

i nventi on50. 0 fiy 4\/5%‘3‘?5’(96152@3 75 gy
» Xrepresents CH, C(alkyi} or N,

30 > Ry, Rz R; and Ry 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 -ORy or -NRgR's, in
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Sodi um croscarm & ose6.0 ng Corn starchl5.0 ng 25Hyd roxypropyl nmet hyl cel
u lose2.25 ng Magnesi um stearate3. 0 ng There may be particul ar cases
i n which higher or |ower dosages are appropriate; such dosages are not

out si de the weppe1¢seBasi nvention. Accepging to 30 tipeHER201R) jp6e, the
dosage that is appropriate for each patient is determ ned by the doctor

according to the node of adm nistration, and the wei ght and response of the
said patient. AgISicH Riglagdm :@pfﬁsbﬁlr irelepéiidendp BRE4ch oth&e ap

invention also relates to a net I treatjn nd/ or preventing the
pat hol ogi es i ndi cat ed HBEA aq{/'s‘\,ﬁ?r ran&'&‘?f{) &F%H@ administration to a
patient of an effecbi vaa qHoge S(fO)gRTQQﬁpQU@duﬁc-QIEQI ingwhi@htfh% YédthtsoR, or a
pharmaceutical ly acce gbl e salt or grate or oI vate ther CLAI M5

I

1. Conpound cor r espondi WG 3%t RO HePal Mg IRRE ??’)Or cyglig gl |QHﬁ'°na“)K

representss CH.or C(al kubjtituted vituressnhsreGaiogeh altdiid, )anarp MprebrtsRL .1 &2, R3
and Ry, which may be Lgentl cal or different, represent, independently of

each other: a hydrog at om a linear, branched or cyclic al kyl,
optional |y substitubeda walbgerostemor nore of the follow ng: 150 hal ogen

atS?(r)n)SZNR9g 59 i n-\ThRgergRgr = s'N(%‘IC&OQgggp é(r)o Qgﬁ d%ﬂi né@gb(5:‘112)V\,“’;F—"Sr‘s‘soer’?RI >
independently of each other, a hydrogen atom or a linear, branched or
10 cyclic alkyl or R4 and R4 form, together with the atoms to which they
are attached, a heterocycloalkyl, so as to form a lactam;
o agroup —T-U, in which
= T represents:
¢ a single bond,
15 * a linear or branched alkylene group,
¢ a group -C(0)-,
* agroup -S(0);, in which p represents 0, 1 or 2,
* A group -O-(CH:),- in which n represents 0, 1, 2 or 3,
and U represents a heterocycle comprising one or more
20 ‘heteroatoms chosen from N, O and S(O)p in which p represents 0,
1 or 2, the said heterocycle being of the formula:

“ M 1/M2“p\fli)i
\M’M4
3

in which
* " represents the position of attachmentof Uto T;

25 » M1 represents a C or N atom;
* M2 and M3, which may be identical or different, represent a C, N or O atom

or S(O)pinwhichp=0,10r2;- _ |

* 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;
e i=0,1,20r3;
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a group -3(0)OR10 in which p and R1O are as defined below, 25 a group -O0R10-
in which R1O is as defined below, a halogen atom a group -N(R11)C(0)R12,
i n which (H) Rl11 and R12 represent, independently of each other, a

hydr ogen at oWQr2011/086306 branched or cyglic al kyl, opbrmﬂ@ WIED
SHEET (RULE 91) | SA/EP substituted wth one or nore substi tuéeyn‘lts chosen

from hal ogen atons, groups -OR9 and groups -NROR 9, or (iv) R11 and R12
form together w itfbetdg&:ra!bmmdtaaw\éﬂohfbfﬁﬂi‘@bmam RISt RENR AU rRay be optionally

het er ocycl oal kyl , a. lac

“N(1214) - CH2- C( 0) %%‘@95 ?ﬁ' Wﬁ”&h‘sﬂ’&t‘%aﬁ@@ ‘?‘S@HECF%\QI H4%. Ni#tW4 Rkl at ons
to which they arerrﬂiytbacahﬂdhecav@etd%[xglé%bbhaaklﬂ@fbapﬁ:@pﬁ&et0 forg( a)

p| perazi none a s, defi ne rou 0) NRI 6RI 7
with R16 and Rl (ﬂh ?%Bﬁcf?ei' %le't”ﬂ %ﬁﬁw Eﬁffr‘ﬁﬁ@w%{%rﬁrt Fomstiehoptrnplar e
attached, 5a hetraomyxtldeaslr byfwsublsﬂtuaecgmcmawe dedor $d@eﬂ&1"s@tkbtutueﬁtsﬁ§ﬂ%é§?r8ﬁws a
single bond, a linear roup; -C(0)-, 150 a

or ched yl e
group -3(0)p- in whi%h B)Uip§ Td@fWﬁJ’EE FSegfs ai‘ya'fO@Gb ai@n(m_@)tme@rn
which n is as defined bednened wi dydiidhikgpr esentl ng a heterocycle conprising
one or nore het eroatong Ichosen fromN, O and S(O)p, in which pis as
defined bel ow, the sai §2REE2FOEFcI e being saturated, unsaturated or

aromatic, 20optionaldygroupe--COR,dh wHdh RPIasie8s:d tatﬁﬁebngtéiom?r a UinearOr

- several mbstl tuents cgosegﬁi}r om ups -0R7, in whi R7 is as defl ned
bel ow, | ogen at ons grc@(co% in which R7 is as defined bel ow, 25

+ linear, branched o5 fyedr] Braabked &r cOflicl ARAS,| VptorBBL sLRkREYWith &Elé%opf

more substituents chosen f om hal ogen at ons, groups -0R10, groups - NROR
and the group -CN, in alpgen ﬁog‘sand R10 are as defined bel ow, and

saturated, unsatur atcedsamra@éd;)rr@hsauﬁ%cﬁr@Cyacrbmatfc ﬁ&e%&él@é\me%iéeéék&gté tuted
with one or nore substht uents chosen from hal ogen atons roups -

groups -NROR 9 and gr oJpETARGcOMPHEng gnd a?ﬂ%‘?l‘a@r%lﬁ’ﬁ%tui?@l"ﬁ@' @ﬂﬁ PoARIe y
substitut®d with one ogroips ecHbab® Jrdn akfldFsn @tomd drPHRERS! Akyl CORRIRGTFD
SHEET (RULE 91) | SA/EP
substituted with one or more halogen atoms:
or alternatively two adjacent groups from among Ry, R;, 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’s, in which Ry and R’s 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:

R1 R3

30  in which:
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a group -C(0)-; a group -S(0)2-; or a group -0-(C2-C3)alkyl ene-;
with Urepresenting a group -NROR 9 in which Rg and R 9 are as 5bdefined
below, or T represents: a group -C(0)-; or a group -0-(C2-C3)alkyl ene-;

with U repreprnt2on9/o86308up -OR9, in whitgh Rg is as ded¢iekIpalifysodo 10 T
represents: a linear or branched al kyl ene group; or a group

-0-(C2-C3)al kylene-; with Urepresenting a group -NRBRI9 in which RO and Rg
are as defined sbeRpmwprddeats: al ternatively two adj acent groups chosen from
R, R, R3 and R4 are |linked and form wth the two carbons that bear them
a saturated, unsaturat@8YYPIeH@RELi c heterocycle, optionally substituted

with one or nmore |inReag 1Iin@ér§i'ﬁf%?1%ﬂe@brﬁ:¥ﬁici Sk 5&|0n9ﬂf§l§%§itt}t&?wﬁﬂi Shebky!

groups being optionally substituted with one or nore s tituents chosen
from hal ogen atoms, gr®apseftorRpiowing gubstiugits gpsrRIRMalogenwiieros dRgyPsRg and

R10 def i d bel h i i ]
are as defined be sngtg,m@g&rﬁapsﬁ@hgga%bgerﬁﬁha&ewé@@/ oMebbh bg]%[,f

aromatic ring, Rs represents: I hear ranched "al kyl,” opti1on
substituted with one ofydiggen atom osgp&lisvt ¢ieHe.s chosen from hal ogen at ons,

groups -0R9, groups ,- NRRR 9n Wrt® I ?%ﬁgﬁﬁggé a®aisBsn tagg%r'\?ﬁr‘f@ar i Bh AR

-S(0)pR10 and cycl oal kyl groups opti ‘ a group
-NROR 9, in which Ry, ® qyclicralyl apipngslhapsedsiiiietbyitnene brinong, halogen atoms, a

cycl oal kyl group, opti tituted with a group -NROR 9, in which Rg
30and R9 are as def Pne%ﬂg{lé){g%r\'/v?“né an al koxy group -0R9, in which
Rg i s aslldefi ned beleowa gromp -drly/in eypidhonal | y substituted with one or nore
substituents chosen fr-pm QUps (C1-C3) al kyl, hal ogen atons and groups
-0-(Cl-C3)alkyl, or a group -(CH2)t-R13, in which R13 and t are as defined
bel ow, CORRECTED SHEET ( RUlzEsiSdle bbS#/ EP > R6 represents a hydrogen
atomor a linear, branched or lic alkyl, and in which: > 127
represents a hydrogen aton%ag]rai@%erégw' branched or cyclic alkyl,
optionally 5substituted wddgrone-©©O)nore of the foll owi ng substituents

chosen ff:0m hal ogen at onts.,, gioiRS o- (R0, Anh W RSresbhR'S, 7% by Fo and R 9 as

o and U represenis a saturated, unsaturated or aromatic -
heterocycle, optionally mono- or disubstituted with a
substituent,
»>R3, R3 and Ry, which may be identical or different, independently represent:
20 o a hydrogen atom,

o a linear, branched or cyclic alkyl, optionally substituted with one or
more of the following substituents chosen from halogen atoms and
groups -NRgR’g, in which Ry and R’y represent, independently of
gach other, a hydrogen atom or an alkyl,

25 o agroup -ORy, 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 morpholinyi, or

>Ry 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’ represent,
independently of each other, a hydrogen atom or a methyl,
the said heterocycle being fused with the aromatic ring,
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R8 represents a heteroaryl group; RO and R 9 represent, independently
of each other, a hydrogen atomor a linear, branched or cyclic al kyl; 10>
R10 represents a hydrogen atomor a linear, branched or cyclic alkyl

optional ly swotaoqyiege3get h one or rmre1hql ogen atons,pg ﬂﬁ?i@ﬁl@ﬁ@@’fsﬁ a
het eroaryl or a heterocycl oal kyl optionally substitut ed w th one or nore

substituents chosen fromlinear, branched or cyclic alkyls, it being
under st ood t hat Rgmeeprefmsa) a h&barmymamabky:yclﬁomlc&ﬁﬁar@hdfﬁ@ﬁﬁQBGS
nitrogen l15atom EII s_atom r%%l E}P opa Edy Hbar t he salg substi tuent,
represents 1 or 2 PYLaiQns,ppianally subgtitued with,eneor moyg sy ?Eﬁb?"é%‘éﬁﬁse?”dm”l or
2, in the flologef atagisdor ebgﬁﬂpo:O}a,dm tahQiﬂylwlbnaﬂlytﬁbgtﬂut@@l\ﬂtrpbn@opase
and aIsomtheformZQq{ rﬁ te or, sol vat e. ((ﬁﬂ&%) und accordi ng

Claim1, charact®Pi% SHOFHUGTRChOger digm QIRYRS %) ?'Og%oﬁtB'PSZBW
represents CH orghupsS-OQomidaldyiaccording to Caim1l or 2, characterized in
t hat : Arepres epresents ,...Clalkyl) or N, 30> Ri R2 R3 and
Rti, which iOFW%ﬁﬁ%QaS8Pr aﬁ?‘f‘f%‘r%ﬁﬂ*‘{“ﬂ%ﬂﬁ@é@ﬁ@ basacriskalt it Ihg oM each
other: a hydﬂqglm‘te@tematea | i near, branched or cyclic alkyl, optionally

substituted with one or nore of the follow ng hal ogen atons, a group -0R9
or -NROR 9, in CORRECTED SHEET (RULE 91) ISAEP which RO and R 9

repreﬁent |adepeﬁdmpbbr)d@cfco&auﬁg”ltocztrlyefnecﬁdlbhﬂé@g@ﬂ @?’(a%ﬁt@‘u’zeauht%@a\rm .
branched, or cy égfsweé?fé}m@%a%?nes(o)pRlO or a group -0R10, in ich R10

represen a hydr branched or cyclic al kyl optionally
5substituted wix hxwéﬁe%ntmah%pgen atoms and p represents 0, 1 or 2, a

hal ogen atom .a grou Né 1}%[ R12, ich R11 and R12 represent,
i ndependent |y il B tfRB?rﬁ Fn averg rb@@ﬂ“ é‘f‘ flor a linear, branched or
10cyclic al kyl sor RBﬂébr@afdﬂtﬁ%é‘a@rm‘hndmgeﬁ"bﬁﬂlc\Mk@hahdi!l@r atoms to which they
are attached, %>h6teroc l a¥ so as to forma | actam
represents a saturated, unsaturated or aromatic heterocycle, optionally
15 mono- or disubstituted, comprising at least one nitrogen atom and/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;

a 1,2,3,6-tetrahydropyridyl;
a pyridyl;

a piperazinyl;

25

a diazepanyl;
a morpholinyl;

o O o o 0o ¢

a 1,1-dioxo-1lambda6-thiomorpholin-4-yl.
30

6. Compound according to any one of the preceding claims, characterized in
that R, is chosen from:
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a group -T-U, in which T represents: a single bond, 15 a linear or
branched al kyl ene group, a group -C(0)-, a group -S(0)p, in which p
represents 0, 1 or 2, A group -0-(CH2)n- in which n represents 0, 1, 2 or

3, WO 2011/086306and U represenggoa he_t er ocyclpq:-pmdﬁym@@e or
nore 20heteroatons chosen fromN, 0 and S(O)p in which p represents 0, 1 or
2, the said heterocycle being of the fornmula: 2--¢c M4/ Imoi " 4 1VI 3 in

which * represems the position of attachnent of Uto T;,_25 ML represents
a Cor N atonr—<E§N M3, which may be identical or differgnt gzzpjgsent a
C, Nor 0 atomor S(0)p M which p =0, 1 or 2; () reprrg ts a C
C(=0), N, 0 or S(O)p atomi'n which p =0, 1 or 2; each of the M, whicth may
be identical or different, represent a C, C(=0), N, F00 or S(0)p atomin

which p = 0, T—b\r_ﬁ F  iZ00N1, 2 o3 COR SHEET (RULE 91)
| SA/ EP it being ufidersstood thatl eac t ™ , M3, Md or M may be

optionally substituted if.a valency is avail abl e and/ or the adjacent M

M2, M3, M4 or M y be a hed via a doubl e bond, re appropriate;
the said heteLgéggiﬁHU ng ﬁaLglfted, unsat ur at or offaetic,/ opty onal I'y
5nono- or di- o | ysubstityted ™wi th one, two or sever substituepdts

chosen from groups :0R7, in which R7 represents a hydrogen: atom or a

| i near, branche cyclic yl, hal ogen at ons, groups
-COR7 in whi eéhnNR7 T {e s a yﬁgogen atomor a linear, 10branched or
cyclic al kyl, inéar, bra d or cyclic alkyls, optionally substituted

with one O nore hal ogén atons,

5 " CFE, (W O_’
~CN_/°F3 _CN)FZF' @N_\_\

L

O A0
CF .—\_NQ 2
O O

M
Ot D O
’ , N/
CF
O G
10

>
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saturated, unsaturated or aromatic heterocycles, especially a

het erocycl e conprising an N, optionally substituted with one or nore
15groups chosen from hal ogen atons and groups al kyl optionally substituted
Wi th one or W@ ooh#iogggoeat ons; or altenpgtively two appeRPo19Y g rom
among R1, R2, R3 and R4 are linked and form wth the two carbons that bear
them a saturated, unsaturated or aromatic heterocycle, optionally
substituted with one or nore |inear._fgranched or cyclic 20 alkgl groups,

t he said al kyl ps belng o tional | Wsubstituted with at | east e group
chosen from ROR' 9, mhlch and R 9 gepresent, independantly of
each ot her, gen oran al k oup th sdid gt eroc | e/bei ng
fused with the arongtic ri 54. Cbnpou accordi ng\to any one of ainms 1
to 3, characterized in that it corresponds to fornmula (I') bel ow (r)
30i n whi ch: ©GRRECTED SHEET (RULE 91) ISA/EP R represents: a hydrogen
atom a linear, anc or cyclic alkyl, optionally substituted with one
or nore of the fol I'ownhg sSubstituents chosen from hal ogen atons, groups

5-NROR 9, in which RO and/R 9 represent, independently of each other, a
hydrogen atom or an al kyl gtoup, -OR10, in which R10 represents a hydrogen
atomor a linear, branched or cyclic alkyl optionally substituted wth one
or nore hal ogen @tons, a halogen atom 10 a group -T-U, in which T
represents: oa gingle bond, oan alkylene group, oa group -C(0)-, 150 a
group -0-(CH2)n |n which n represents 0, 1,2 or 3,

@3 VN

VAN
N/ _\ o \__/N_< "/ _\—CF3
N—~<j -_—\x__/_—\

2

C% (J O (K
OO O
4<\:/\N Wi y /_\
—OL\ H
_GCHE);NQOwsthpm 1,20r3 <:0> z—N)
{1
10 =~ \\
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0 and U represents a saturated, unsaturated or aromatic heterocycle,
optionally nono- or disubstituted with a substituent, R2, R3 and
Ry, which may be identical or different, independently represent: 20a a

hydrogen at owo 2014038306 branched or cyghi c al kyl, oqsé?m%q@zg%&%%ut ed

with one or nore of the follow ng substituents chosen fro s
and groups -NROR 9, in which RO and R 9 represent, independently of each

other, a hydrogenCampturel aéddr@hk¥d any oPedofGhe WecediRbOclaid, Wh%ir%\%[eﬁk@d in

represents a hydro atomor an al kyl optionally substitute one or
nore hal ogenthﬁygﬁé‘,g?r&pﬁfaﬁtg@ﬁ-, a group -T-Uwith T representing a bond

and U a norpholinyl, or DRL and R2 are linked and form wth the two carbon
at ons t hat bgar them a 30 h teroc%cle chosen from a piperidine, a
‘e

thiazol e, a tetrakYVHPIHG aFFOLHE fp aNveaReT thedrecgdinoheleiase )eaetenaechin

optional 13 sinbsUirépresshtava bhtubatéd R&BFocy&lE éﬂl‘iﬂlbﬁﬁn@ét ie¥&!dne rfth ha@(ﬂ'h.i onal l'y
substituted with -NROR 9, in which R9 and 9 represent, I ndependently of

each other, a hydrogen atomor a nmethyl, the said heterocycle being fused

Wi th the aro@mti cCarnpelndEIBRIAER %ﬁ%ﬁe(ﬁ%p?é&edlné%é%sf ¢h c{eﬂgéc?ﬁP”ts

(i) a linear ranched or cyclic alkyl conprising from1 to 5 carbon atons,
optionally s@ﬁg'hst PR ¥#h one or nore substituents chosen from hal ogen

atons or a W—meo-gldthy{—izi(%h?ﬂroﬁiﬁﬂenﬂﬁﬁ'xiir{w%%éé-'&%ﬁ{yh?d&ﬁd’o%‘fsﬁ h one or nore
substituents chosen from groups (Cl-C3)alkyl, halogen ato and 5groups
- 0- (CL- C%) al WhyrimipigeGrearp %9 acid, base or addition salt with an acid or

a base, and Bhﬁimd—B—(Eé’rﬁoﬂﬂﬁzﬁl-@fylamﬁ‘ﬂi)f&@thWS—&H—&@tcﬁhyo@o@HB[@}ﬁjd according to
e

any one of Claims 1 to 4, characterized in that 105 A'represents CH and/or
X 1 epr esent sHRYIMidiRgRstarbaxemidey ot her than a hydrogen atom and/or RS

represents az-AniveR2-{4-y8IBERPENarsHyIm&hRbkkbiprRRAL RN Brethy -hEPE gSeNt s a
saturated, unsaturated or aromatic heterocycle, optionally nono-'"or
di subst i t ut sYERNERPI HFPYimidingG-c¥hexamig®iogen at om and/ or one oxygen

atom  and/ or7-AMInERetFRAA (Ame i d1e1carRAY %nﬁl@%&]%dé%@ng' east one

nitrogen at OCETl ‘and/or U represents a heterocycle chosen 0 an
Rydsonyrigpled-dlpyrimidig-Greasporardfedi nyl ©  a piperidyl: a

azetidinyl;

1,2, 3, 6- t et rAAMFHPRYA-bydpenBRskyhdhldntl¥b)-8-ethyl-5-0xo-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-ox0-2-{4-(4-pyrrolidin-1-ylpiperid-1-yl)phenylamino]-5,8-
dihydropyrido[2, 3-dIpyrimidine-6-carboxamide;

25 7-Amino-8-ethyl-5-oxo-2-{4-(4-pyrrolidin-1-ylpiperid-1 -yl)phenylamino]-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
T-Amino-8-cyclopentyl~2-(4-morpholin-4—ylphenylamino)—5*oxo-5,8—dihydropyrido[z,3—
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-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-oxo0-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;
T-Amino-8—ethyi-2—(4-morpho|in-4—ylbenzylamino)-5-oxo-5,8~dihydropyrido[2,3-
d]pyrimidine-8-carboxamide;

CORRECTED SHEET (RULE 91) ISA/EP



a piperazinyl; a diazepanyl; a norpholinyl; a _ _

1, 1- di oxo- 1l anbda6- t hi omor phol i n-4-yl. 30 6. Conpound according to any one
of the preceding clains, characterized in that Rl is chosen from CORRECTED
S
\

HEET (RULE @) J034igdRs08™ -\ CF3NF K6 OF \ 3/ MerhGedb@Bsbdte
NCF3 \N 10

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

5 7-Amino-8-ethyl-5-ox0-2-(3,4,5,6-tetrahydro-2H-{1,2"Ibipyridyl-5'-ylamino)-5,8-
dihydropyrido[Z,3~d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-2-[4~(2-oxopyrrolidin-1 -yhphenylamino]-5,8-dihydropyrido[2, 3-
d]pyrimidine-6-carboxamide;
7-Amino-8-ethyi-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-dihydrobenzol1,4]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- hydroxyphenylammo) 5-0x0-5,8- dlhydropyndo[2 3-
d]pyrimidine-6-carboxamide;
7—Am|no-8-ethyl—2-(3-methy|sulfanylphenylamino)-5-oxo-5,8—dihydropyrido[z,3-
d]pyrimidine-8-carboxamide;
7-Amino-8-ethyl-2-(4-morpholin-4-ylphenylamino)-5-oxo-5,8-dihydropyrido[2, 3-

20 dlpyrimidine-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-yiphenylamino)-5-oxo-5,8-dihydropyrido[2, 3-
djpyrimidine-6-carboxamide;

25 7-Amino-8-ethyl-2-(2-fluorophenylamino)-5-oxo0-5,8-dihydropyrido[2,3-d]pyrimidine-6-
carboxamide;
7-Amino-2-{4-(4,4-difluoro[1,4'Ibipiperidyl-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-trifluoromethyi[ 1,4 Ibipiperidyl-1 -yl)phenylamino}-

30  5-0x0-5,8-dihydropyrido[2,3-djpyrimidine-6-carboxamide
7-Amino-2-{4-[4-(3,3-difluoropyrrolidin-1-yl)piperid-1 -yl]-2-methoxyphenylamino}-8-
ethyi-5-oxo-5,8-dihydropyridof2, 3-d]pyrimidine-8-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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CORRECTED SHEET (RULE 91) ISAEP / / NN CF3 -N -0 ?-) -ECHrN 0
Pl with p =0, 1, 2 or 3,00 N\rN CORRECTED SHEET (RULE 91) ISANEP 7.
Compound according to any one of the preceding clains, characterized in

that A and Xncepoefogsaésl. 8. Compoundipgcording to @@Tiﬁﬂﬂo?i/d 919
precedi ng clains, characterized in 5t hat U represents a saturate

het erocycl e conprising at |east one nitrogen atom 9. Conpound according
to any one Of-Abrie- p[z:ege@crwrcrﬂy@w@.d &ﬁﬁ?ﬂ@tlﬂﬂyél@wyla‘mlh&]@eth%l -3-8x&B@sen
from 7-Am np-8-et hg%;gi éﬂP dr ox6y£)hen)gll am no) 0XO0- ydr opyr i do[ 2, 3-
10d] pyri m di @/déopa/g nidine-6-CarboxXamide;

7- Ani no- 2- ( breAmicR- gze.he@wwénasﬁbm%y@hmle Pafii)-2-dhdlishsdrgyri dof 2, 3-

d di 6-
7] %{ Inz)n 2I erf' Qyéﬁ%qyag‘;’(@g ‘%BY:%W‘S'B'ﬁ)ﬁ -SREPPRAMERR no) pheny! ani no] - 8- et hy1- 5- oxo- 5,

‘8- di hydsopyz-aghiio22- [3}d’]l@‘ﬁm-m@bl@ﬁr&w%eb&)ﬁﬂﬂnyFJ@:-methox phenylamino]-8-ethyl-

157- Am no- 8- 4- |pera2| ne- 1-car bonyl phenyl am nop5 0x0-5, 8
- di hydropyrqeﬁ’ffffé-asd rg}'ldﬁ%*f'ﬂ‘?[aﬁr@ ‘”@Q‘F‘B@X‘%ﬁ@%m’

7- Ani no- 2- (4Ammoosletmwiv{mmﬂ@whqmnﬁ&bh&m&twliaeﬁd @Wpﬁerﬁnaqlh AYIE-BRY.r i do[ 2, 3

- d rimdi arb -Am i no-8-eth 2-14-(4-et
pi p!alrogm n-1 £§f§\¥ ﬁf»’)’r %%ﬁl@”mnegﬁg:arboxyamlde

20di hydr opyri- dmhh—ﬁfdﬂ@?kloﬁidﬁiy@ﬁm@aﬁaﬂ ?Qm&%mzmﬁmphenylammo] -8-ethyl-5-

no- 8- et 5-0 rrolid. in I perid-1-yOphenyl amino] -5, 8-
:jl hydroﬁ@ dlﬁ‘f’f@d@}’%! %@]FHFIW%Qﬁﬁ{méamlde

7-Amino-2-{4-(4-cyciopropylpiperazin-1-yi)-2-methoxyphenylamino]-8-ethyi-5-oxo-
5,8-dihydropyridof2,3-djpyrimidine-6-carboxamide:;
7-Amino-8-ethyi-2-{2-methoxy-4-[1-(3,3, 3-trifluoropropyl)piperid-4-yljphenylamino}-5-
0x0-3,8-dinydropyrido[2, 3-d]pyrimidine-6-carboxamide;

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

20 dihydropyridof2,3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-5-oxo-2-{4-[4-(3,3,3-triflucropropyl)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-yiphenylamino)-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-carboxarnide:;
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-5-0x0-5,8-
dihydropyridof2, 3-d]pyrimidine-6-carboxamide;
7-Amino-8-ethyl-2-[4-(4-ethylpiperazin-1-yl)-2-methylphenylaminoc]-5-oxo-5,8-
dihydropyrido[2,3-d]pyrimidine-6-carboxamide;

CORRECTED SHEET (RULE 91) ISA/EP



7-Am i no-8-ethyl-5-0x0-2-[4-(4-pyrrolidin-1-ylpi perid-1-yQphenyl am

i no] -5, 8- di hydropyrido[ 2, 3-d] pyri midi ne-6-carboxam i de; '

257- Ami no- 8- et hy1-5- 0xo- 2-{4- (4-pyrrolidin-1-yl pi perid-1-yQphenyl anino] -5, 8
- di hydr opyrm[za;@mﬂﬁgngl m di ne- 6-carb m de;

7- Ami no- 8- cycl opent y1- 2- (4- nor phol i n- 4- el)?ghenyl am no) C Rzg1§’%5%01c?r opyri
do[ 2, 3- d] pyri m di ne- 6-car boxam de;

7- Ami no- 8- et Mmlﬁc-emﬂ2[[4-'(4-@tﬁ9ﬁf u}dmeﬁégan slyi)b@émlamn@r%m Bol - 5, 8-
30di hydr opyr oxam d

i di pe- 6-car
244- (4- Acet y?EV%BP%{%OZ?D%/d VmIcinR P50 Hb‘i‘m"?leam no- 8- et hy1- 5- oxo- 5, 8-
di hydr opyr i da{-dZNB:rr;d‘]dHWéil-mrfbn I%mfm . Wﬁﬂ‘BCBﬂtetrah dro-3,7,9 9b-t¢=éraﬁza

7- A 8-eth S HRAL 2% , as
: d]mPS?' i di 6 }%’GB‘%‘@%@?%@ enzysﬁggo( RUL(éxgl) Al EP ropyri dol
7- Am no- & et h—}lﬂnlﬁo emsz?—s(dsthnm N8 iR R IpiBert- Sy YAyIRL R 8RRy 5] pyr i m

di ne-6- carb
7- Ami no- 8- et‘ﬁ'wdrgg%@{?[zﬁﬂlpé’@mﬁ”ﬁe@ P@‘bﬁxﬂm'ﬁﬁopoxy)phenyl am no] - 5, 8-

- di hydr opyr i dp{aido-glamy- qugam@r ofiA4bMX3 en ZmiﬁB]S x058
no- 8- et hyl- t et rahydro- 2 1bi pyr| 5-yl am no) - 5, 8-

di hydr opyri d‘éfFfP% H%B%‘AF Aoy i iclinesd- E%fPB@(&’FHH de: 7-Am
i no- 8- et hyl 5%101: 8-ef - G%x@@{m{ﬂf(‘@b'zdﬂrlguéroéﬁh‘i‘ﬂw&r@m “AreryiSmito) By

ropyrl do d di ne- 6- car boxam
-eth 'B%gé/"@a o H](Eb’iiml‘ii'r@“@rp%fﬁp*ﬁﬁ”d% 8-di hydropyrido[2,3-d]pyri nid
I ne 6 10 CaT-bm?ir&iIBJéﬂ'n -2(40%)-1- morpholm 3—ylmethylghenylammo

)-5-0x
i no-8-ethyl- r oI|n4 phenyl an no 0xo- %daro ri do[2, 3-
d] pyri m d?/neg @gcﬁg @B@,ﬁ g]gynmldme -6- cgrboxamlde Y iad [

7- Am no- 2- Zz_ammda GHoB L nz J 0Xxo0- 5, 8-
( g S{ ﬁ?eﬁ&gqjc@%gx@?%%%%mﬁ%ﬁs %&g%;at hyl-2-(3-fl

di hydropyr| 52 3- dl]pg[#r

uor o- 4- hydr d J-Hlpyimicineds- Saréo%ﬁrwgi@ropyrl do[2 3-
d] pyrlmm neg- E\nﬁra:r@@ HINRALT- (&f&mré&%n&nﬂtﬁ 3:% I§H§J§@yl phenyl am
i no) - 5-o0xo-5, 8-di hyd r ridof 2 - pyr| m oxam de;

7- Ani no 8- etdifHdron 'ﬁoﬁoﬁéﬁﬂﬁﬁ mﬁyﬁﬁﬁﬁé%ﬁf@ 'no) - 5- oxo 5 8- di hydr opyri do[ 2,

3- 20d] pyri m~ﬂhﬂﬂ7 Lﬁ{@ﬁ&; I I@?ri]:ﬂ‘aghrﬁiﬂayle?h atrarrllyi%%m!no] -5-0x0-8- pr%ny L5,

:j]r]gy?| rent g?ﬁéjz'@gdé%r{fgéggrﬁ gigyrlmldme -6- carboxamlde
7- Ani no- 8- et hird-§-4thyps-phed. h@r%ﬁhﬁh&%ﬂﬁfﬂ Qs é(oog? zdﬁ?@u‘gjﬁ’ ‘ﬂb opyri do[ 2,

3- d] pyrjm d5(§ ne- 6- car boxam de; m i no- 8- et'h ehyl am
i o) - 5- o- SIRYIRADEORAPP@BTYE: 3- dl pyrim i di ne-6- car boxani de

7- A 244- . | am -8-et
hyl m5nooxo Xgmgioabygﬂrh glg{/ﬁ dy &é&hﬂbm{}llﬁﬁo |]5 ng)yol% gﬁ%&%%gagny am7r1 z]m ©

i no- 8- et hy1- di%'"?’r@f‘ﬁ ;@ﬁl’bpx(aﬂvqe” fl
uoromet hy! [ 17-Ainit @ eiors thhrslivt Y |o) PRESEHIHORBLIAT K Yrafifts &L (ke s gpy T 1 dol 2, 3

- d] pyr| m di ne- 6- car boxam de
i no- 2- 1444- (d3h¥§if%ﬁﬂlﬁ@[@ﬁo?i9yrmpinarﬁncarbwyrpd@er| d- 1-y1] - 2- net hoxyphenyl am

i no) - 8 28t hyd_ARirxRsp 2?(‘1dl' -Geb- ﬁl‘éﬁ%ﬁé@%gmérpﬂgﬂw& M}%thgkmg ﬁ‘ﬁﬁ‘rf | de

7Am|n08ethy12 g erazin-1-yl yIarri
no] - 5- ox05, S-eHhyE rqrua{ifz[ édimﬁwlﬂfnﬁﬁcnaﬁbo)@nn@afboxam i de; CORRECTED

SHEET ( RULE 2AMhidoSReHER-2-

7- Am no- 2-[ 4- (1l cycI 05%23:{534 2 (|4 rgcretlh)é! 4 Oxoﬂpeéazm t1 ﬁJEt“BW’ehr??P"QW]‘”n"éf ¥ e?’ﬁyl- 5- ox

0-5, 8- di hydHben aqrwdmmﬁd@aﬁl@om@@ boxam de;

- ﬁ;“d?gpgr (7 Fﬂgs@tmﬂhgg% BROPLAYL-P8 STfioRantb AR Bta - bRyt fs 3 © |
57- Ani n@Y2| @W[‘i’ﬂyﬁdfﬁ Ladleyimnidipe Spsarinesrdei n- 1- y1) - 2- met hoxyphenyl ami no] - 8
-ethyl- 7-Amino-8-ethyl-5- -0X0-2-{4-{1-(3,3, 3-trifluoropropyl)piperid-4-yllphenylamino}-5,8-
dihydropyrido[2, 3-d]pyrimidine-6-carboxamide;
7—Amino-2—(4-dimethylaminomethylphenylamino)-5~oxo-8-(2,2,2-trifluor_oethyl)—5,8-

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

hydropyr|d0[2 3-
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5- 0x0- 5, 8-di hydropyri do[ 2, 3-d] pyri m di ne- 6- car boxam de;

7- Am no- 8- et hyl- 2-[ 2- met hoxy- 4- ( 4- nor phol i n- 4-yl pi peri d- 1- yOphenyl am nol- 5-
0x05, 8-di hydropyri do[ 2, 3-d] pyri m di ne- 6- car boxyam de;

7- Ami no- 2- [ 4n(c3-201¢logBBaeY! Pi perazin-1- 2-difluoro nol- 8-
~ethyl-5- 10o0xo-5, 8-di hydropyrido[ 2, 3-d] %yrl m di ne- 6- c;ﬁ%oxam g‘?fﬁ’éo%q'g

7- Ami no- 214- (4-cycl opr opyl pi per azi n- 1-y1) - 2- met hoxyphenyl ami no] - 8- et hyl - 5-0

x05, 8- di hydrbﬁ\wmcdaﬂzcrao@}@w pmcﬂliumer gpigéml@ XAPhélflaminol-8-ethyl-5-oxo- 238

7- Am no- 8-eth 2@#@ trlfluoropropyl)pl peri yI]pheny
| ami no} - 5- %ch P[lgfﬁi? }ﬁyﬁidﬁ'ﬁfez abREME® di ne- 6- car boxani de:

157- Ani no- 2['2Aﬂhhd:2-q)3 éhlé:%zﬂtmwrmnammﬂ Pedd- Y?BBI%W%%&C@ -2fRyS-BYd-53- 0X0- 5, 8

- di hydr opyr car boxam

2, 3-d d
7- Ani no- 8- et%@%%ﬁ'ﬁokdy@bww%%gﬁﬁp%@'%) 3-trifluoromethyl phenyl ani nol -

5-0x0-5, & di-ApicoPLiyHebRe-2-(@1nme i20jidbngmAeRAdrhiag
7- Am no- 8- et 4 r¥0r§h%| i.n- pg yl ?et y?rghzﬁﬁ alm )ﬁ%‘?%ydropyédcgzs

20di hydropyr‘?ﬂé’g[r@d XHHG%e- 6- car boxani de;
7- Ani no- 8- et?’%ﬂrmﬁ) Mfﬁtﬁﬁdlfléoxﬁﬁyr%llamtf Yl étféfﬂbﬁ@ﬁ)@é?ﬁlh%?é&-%ﬁfy% iRa5.¢! 1 phenyl a

yrimadine car boxamd

m no} -5, 8- ro
7- Am} no- 8- et @%’d%oyféo[lg% &PWW'EI”&&’%@IPWE‘I”'%) 3-f 1 uor ophenyl am no] - 5- oxo-5, 8

- di hydropyr‘:r Aeiind-S-ethlyPybkedi 6!1&:@-8%?@ I -5,8-
256- (4- Ir\@ | in- é} F%he %@a‘r:rg Jr'];b?rr - 0XO0- m/gl%mot) Ssrgﬂ{/dcg? yﬂgl—L 1 4a,5, 7-tetr
aaza- p Wr@?i @ EHp

7- Am no- 8- ethjind-§-4 ,45_@;( Lipi 0] - 5- 0X0- 5.
8- di hydr opyp i &Fv'ﬁ glpggagmcg;@gﬁ%mmwwm@

d%g 3-
7- Ani no- 8- et g Iyding-6 Hwepl peri d- 4- yl net hoxy) phenyl ani no] - 5- oxo- 5, 8-

30di hydr opy ri-al@iine-SethlyPs-okégi eAd Enyl
7- Ami no- 2-[ 4 cl gﬂf)(ropyl pq Jé?gg’l n- q@%p epﬁy”’é%ﬁ”'r?é’l 5§ dtt{ayﬁ)r/?pygdoggb 5, 8-

di hydr opyr i &B‘éﬁ'“@g@? By abAXaMie: 6- car boxam de;

7-A 8- et lm b -5,8
i hydropyr 8 MF’* ey ol B R RN PR R 201

| SNV EP  7- ArFI fF‘V(S1 CEW&'??{ 13-C§D)[rk{m(im!ez§rwbo>{amdq di azepan- 1-yl ) phenyl am

o- -
AR il v vt o A g G Ers i e AR
ycl ope nt a a]qlla'ﬁfﬂm{a@@%é ﬂpﬂmlﬁla%@n@aﬂ%exam

i no- 8- et hy 1-75AmxR-Rethé- i-gr-g?méﬂhyMN&rdmw;yHe@gl%@{ ﬂ %,Q@éhyl ] phenyla m

rimidiné-6

5,8 d d
I7n%n no%g Itqqﬁﬂd;éngffl&éeg[q}www@neﬁ -CRr g | )phenyl am i no] - 5- oxo- 5, 8- d

hydr opyr i do[72asm@ln e
i no- 8- et hyl-5-oxo- WUZ([ delfllﬂﬁo&péiﬁ:f ?uoroet hyf p| p éhle yqxqu‘lenyl am no}-5

, 8- 10di hy(ﬁil"UHWHyB‘?ﬂ[%331]l€bij¢'ﬂﬁnﬁdi5\ﬁ@>@ﬂm boxani de; 7 Am
8-et hyl- |
7 ko e i .
7- Ani no- 8- |Mﬁf@lt'ﬂé%dipm@ﬁﬁﬁrwmmmyI )phenyl ani no] - 5- oxo- 5, 8-
di hyd
e PR C}OAI%m% Sjétﬂgl@ FLHLIH&T]@ E)@g(?g%%g@[%n%ﬁ% nyFam i no}-5-o0xo0-5,8- d

i no-8-ethyl-2 oroazeti

hydropyrldoPﬁ‘y§rQﬂ’]&’ ?ﬁr@&fﬁ@'@ﬂ%ﬁrmﬁml . 7-Am

Ihggr (2)p£/f| fj g[YgNhgtB@_‘ gﬁlﬁiﬁﬁy%m%é&ﬁﬂﬁ n'nﬂ%’)ls %98@%;/[85 BLPBY1- 5. 8- d

i no- 8- et hy1¢ QIYF@PVW%%GW'@F%Wﬁp}WBMQ no] - 5- 0xo- 5, 8- di hydr opyri do[ 2, 3-
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, 8- di hydr oppaned- @[ﬁ(ﬂétﬁ}llblpﬁ}é%irﬂﬁyﬁQ%Etlﬂe%ﬁﬁbﬁﬁaﬂﬂﬁfo!‘StO%‘ sfﬂféﬁgpé ghase or

of acid-additjon salt, and also in"the formof hydrate or so
10. Process fURYIPRFLPE 2rigdlRyrirBidissiearePxaifeul a (1) according to any one of

Caims Lsto ifihehahath Iskit G| r
conpound of lf ormul a (I%é %ﬁﬂgble éd%lng%?N Iéi&ﬁagé@%toiﬂ%%%qfl\%’r@z

20(1X) with a primary amine of formula (A): R4 R3 R2 Xt
10. Process for preparing a compound of formula (I) according to any one of

Claims 1 to 9, characterized in that it comprises the reaction of a compound of

formula (1X)
O NH,
D0
e
\ﬁ N N7,
(o A R5
t=1or2
20 (IX) -
with a primary amine of formula (A)
R4
R3
N—nh,
R2” X
R1
(A)

in which Ry, Ry, Rs, Rsand Rs are defined according to any one of Claims 1 to 9 and
25 trepresents 1or2.
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RL (A in which R, R2, R3, R4 and R5 are defined according to any one
of Clainse 1 to 9 and 25t represents 1 or 2. CORRECTED SHEET (RULE 91)
| SA/ EP 11. Process for preparing a conpound of fornula (1) according to any

one of O ai nwQ@ 2001086306r acterized in yhat it conpri sp@-m:l% of a
conmpound of general formula (XIV) or (XV): ONH2 NO Cl NNNHR F@%ﬂw

equal to H5(XV) : R6 other than Hw th a conpound of general fornula (A)
R4 Rl (A) in which Rl, R22 R3, R4, R5 and R6 are defined according to
any one of ims_1 to 10 12. Conpound of forrmula (VI1): OH NH2

ON cHesnnH2 H )P r%ESSC%‘rL%‘%HﬁH'”Bfa FenReY pliarmyta (1) according to @niHENeNGS

CH3SNNNH2  R5CThfreav/HI o) 9 &éﬁé&téﬂ‘kegﬁn'tﬁat‘j@fdoﬂﬁﬁls%% ek f AM¥oPEuRY o al s

1 to 8. CORRECTED SHEETXQRULE 91) | SA E
general formula (XIV} or (

I
R5
(XIV}) : R6 equal to H
5 (XV) : R6 other than H
| with a compound of general formula (A):
R4

R3f: ;\>——NH2

R2™ X
R1

(A)

in which Ry, Ry, Rs, R4, Rg and R are defined according to any one of Claims 1o 9.

10
12. Compound of formula (V11):

13.  Compound of formula (VIiI):

15 Vi)
in which Rs is defined according to any one of Claims 1 to 8.
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14. Conpound of fornmula (I1X): ONH2 N (8NINH2 RS t= 1,2 (IX) in which RS is
defined according to any one of Clains Ito 8 and t represents 1 or 2. 15.
Compound of formula (XV): 0 CINNNHR6 R5 (XV) in which R5 and R6 are defined
accordi ng t oNEDR20eNO86B0EI ains 1 to 8 ands5R6 is ot her RETHERI011i650019

Medi canment, characterized in that it conprises a conpound of formula (I)
according to any one of Clains 1 to 9, or an addition salt of this conpound
with a pharnmaceutically acceptable acid, or alternatively a hydrate or a
solvate of t conpound of, .for (ry. 15 17. Pharmaceuti cal

conposi ti on,nﬁha B‘?‘f"f’e‘ﬁf?rﬂ"uru@: it conprises a conpound of fornula (1)
according to any one of Clains 1 to 9, or g phem-naceutl cal ly acceptable
salt, a hydrate or a solvate of this conpolnd, arid al so at |east one
pharmaceutical |y acceptabl e exci pi e Xx18. nd of fornula (1)
-according to any one of Clains Ito 9| for ity use in treating and/or
preventing any pathol ogy in whi c\h ﬁ Il is involved. CORRECTED
SHEET (RULE 91) | SA/EP 19. Conp m|d ccordifng 2Claim 18, for its use in

the treatment and/or prevention rdl ovBEcul ar pat hol ogi es i ncl udi ng
myocardi al infarction, ventricula %pert rophy, nyocardial fibrosis,
cardi ac insufficiency, cardiac ar r hy

hm a;g pd restenosi s, and al so vascul ar

pat hol ogi es associ ated with an endot hel i aﬁ dysfunction, including

at her oscl er dsivmmrmsaileﬁmmbmﬁr@b@my@ae@ﬁCaiirﬁsh\M)Bfanti besiesephopept of

fibrosis,. including hepatic, pancreatic, renal, pulnonary, cutaneous,

i ntesti ngl and ocul ar fibrosis, kidney transplantation, |iver

transpl ant at1%n, @eordpainsioffermiua P&Y:hol ogi es i ncludi ng acute renal

i nsufficiency, acute pulnonary insufficienpcy }ﬂéiﬁ acute hepatic

i nsufficiency, and al so pathol ogi es assocjjate i th neuronal death or

10degeneration, including strokes an s di sease, and al so

pat hol ogi es of inflammtory origin i i

arthritis. CORRECTED SHEET (RULE h
Cl N N NHR,

(XV)

in which Rs and Rg are defined according o 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 (I) 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 (1) according to any one of Claims 1 to 9, for its use in
treating and/or preventing any pathology in which the kinase CaMKI| is involved.
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WO 2011/086306 126 , PCTIFR20111050019

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
resienosis, and also vascular pathoiogies 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 fransplantation, 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 strokés and Parkinson’s disease, and also pathologies of
inflammatory origin, such as chronic pain and rheumatoid arthritis.
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