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WD 2207/ 003765 1 PCT/FR2006/00 1 5 1 8 DERI VATIVES OF
PYRI DJ 2, 3-d] PYRI M DI NE, THE PREPARATI ON THEREOF, AND

Wi JEERAEHTI C APPLI CATI ON OF JTHE SAME 5 The prgSERR2006/001518
I nvention relates to pyrido[ 2, 3 d] pyri m di ne

derivatives, to the preparation thereof and to the
therapeutic use thereof. Conpounds derived from
pyrido[ 2, 3-d] pyrim di ne are described in patent

oot RN 50 Gl ° IS P G, B | Treparatio

conpbdhBECH; aNjo {TélH THERARKETIW APBLICATHIN F €HEISAME
proliferation conditions. 10 Thus, and according to a

first aspect, a subject of the present invention is
conp&md@resqzlbrw@@tmmuwgit% tpompivtidel 23y ipyrimadipe Ndeniyatives, to the

B MH S tNEEBE arfil o (R tHeFap\é@ﬂz@tﬂse thei@bf,1 s sel ected
rom a group canpri sing i_‘iaylpkyl (Cl-Co)al k

15 &7yapemgsdgyyed mmo[%é migine 3prdgpFribed in p%t%”n applications
subswo ot/sd 147 tahd Wy dr @900 @nd4rt in M@QEF-@-HG() 997 akd US 5 733 913.

(L B Rppaitiateom o oy ety st ol By o tapitons.
i s dlredaehiccosling teed ﬁfst(aspeca)a §Njdo) oOhelpredeit 8PentdnRR compounds
Y d NR2N whi ch X 0 S Y
)CBPSI ?dwtgnfg%g%g sel ect eldnf r oImCt he Igfoupor
corrprl sing H (Cl-Co)af r NNR4AR5, ﬁ%/R 21is

(CH2) nNR4R5; - R4 and eac mdependent
one another, a substi from

(O -ca)al kyl, (C-&Yal kW(csl\bnchaWyﬁH
(C3-C7) cycl oal kyl =NH) NH2 and 25 802(Cl- C6) al kyl ,

R5 can al so be a COAL- C4)al kyl , :

(C3 ng(cycl oal kyl, CO aryl, S02-aryl,

t er tBJY ycar bonyl or benzyl oxycarbonyl group; WO

2201 RP37H6 SselecR@T/ FRR0Q6/ 005 18omprising  (C1-Cglalkyl, (C-Cgalkyl(Cs-

Cr)cycloalkyl, CH7COR3, phenyl, or phenyl substituted with hydroxyl and/or
halogen and/or (Cy-Cg)alkyl;

-R3 1s a hydroxyl, (C{-Cglalkoxy, amino, (Cj-Cgalkylamino or di(Cq-
Cglalkylamino group;

- Ary is aradical selected from:

S = vy 0
N _X - SO
N R,

T2

Qa0

in which X'is O or S, Y is CH; or NH, and R; is selected from the group comprising
H, (C1-Cg)alkyl or (CHp);NR4Rj5, and R’; is (CH2)nNR4R5;
- R4 and Rj5 are each, independently of one another, a substituent selected from H,
(C1-Cyq)alkyl, (C1-Cgalkyl(C3-C7)cycloalkyl, (C3-Cy)eycloalkyl, C(=NH)NH, and
SO,(C1-Cglalkyl, Rs can also be a CO-(Cy-Cy)alkyl, CO-(C3-C7)cycloalkyl, CO-
aryl, SO;-aryl, rert-butoxycarbonyl or benzyloxycarbonyl group;
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- or R4 and R5, together with the nitrogen atomto

which they are attached, constitute an azetidinyl,
worreiodingd . pi peridinyl, piperazinyl or morpheldmyk2006/001518
radi cal, said radical being unsubstituted or

substituted one or nore tinmes with a (d-GC6)al kyl,

(C1- C4)alkyl-OH or COQ(Cl-C6)al kyl group; 5 - Art is

? r gﬂ}eg)ﬁﬁo&gq#f ﬁ&étﬁﬁqt I résrﬂliltikr)géelnt (glglqcl? ?Nré‘lr\%hf?lej} Iaut'e a%ttached constitute
subshiatetehtd, patdcied, fipandiaylhaipegemyabomprytolinyl radical, said radical
Egi:b%% F@ﬁlostg{lfgﬁp%r ?ubs‘il[utéci UO%L:)%E 1t’nhCeC (t)ir%{ ou‘&ltﬁo gCl—C@alkyl, (Cq-
pr efCepalsyl- OHrqraGDO(EméJ@)@l&rpfbgmuB, of formula (1) have a

substArgqgg hgl!"l C%ré ‘Mﬂuﬁﬂs Sl.gl ﬁ‘lﬁrtxgg%& Yl‘ xﬂ?hﬁﬁ&?ﬂ"\fn KI% 5 times with

-Q s léaror@lff@ents Srsu@tasqiwcm fromiarhalpgien el 4 € 1cE)alkyl group, a
or (SO BNBHRD grod @rR@ i) ABNRERap: 1 N which Rg and
ar.e |£§2§2%ﬁegtly(selected fron1H and (Cl-C6) al kyl
and P15 d ‘or NH. The products according to the
I NV encbain pavapre fgeduakiynt) theecomppuhdd o ft foentilaAl)thavh b @libstituent Ary

15 'vﬁlx%lsarﬁgicalsreﬁ%eggtz%' n which each R6, R7 is

I ndependént ‘om the group conprising H

CH3, OCH3, F Br. R6 and R7 8 advant ageou nH

the 2- amd N The)pro y~aggor di'ng N

i nvention advahtageously have a i} uent A«t -
2

sel ected from pheny”,~ 2- met hoxyphen Y~
2, 6-di chl or ophenyl , 3 5- dlnethoxyphenyl
3, 4- di met hoxyphes I, 2, 6- di bronmo nyl , _
2- br omo- §; chl g enyl hl o opheny

3, 5-di chl ?aroph 8 6- d.é?et hyRphe Nandb \ /=N
2, 6- dlfluorophenyl cording to ¥ preferred varidot .
t he conpounds of fé?nul% (1) have a Bubstituent Arl

whi Ry 150 RAN G of BEBST KR IEOMhd R*, is CHoNR4Rs, in which Ry and Rs
are independently selected from H and (C1-Cg)alkyl and Y is CH; or NH.
The products according to the invention advantageously have a substituent Ary which

-G
R

7

2

1s a radical:

m which each Rg, Rs is independently selected from the group comprising H, CHa,
OCHs, F, Cl, Br. R¢ and R are advantageously in the 2- and 6-position.

The products according to the invention advantageously have a substituent Arp
selected from phenyl, 2-methoxyphenyl, 2,6-dichlorophenyl, 3,5-dimethoxyphenyl,
3,4-dimethoxyphenyl, 2,6-dibromophenyl, 2-bromo-6-chlorophenyl, 2,4-
dichlorophenyl, 3,5-dichlorophenyl, 2,6-dimethylphenyl and 2,6-difluorophenyl.
According to a preferred variant, the compounds of formula (I) have a substituent Ary
which is a radical selected from _
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N 25 N WO 2207/003765 3 PCT/ FR2006/ 001518 A conpound

that is nore particularly preferred according to the
wovemrioon7es: G NNV AV S3NNNNNHC H @cﬂuFRtboaooms
(N-[2-(2, 1, 3-benzot hi adi azol - 5-yl am no) - 6- (2, 6-di chl or
ophenyl ) pyrido[2,3- 5

dlpyrimdin-7-yl]-N - (1 1-di nethyl ethyl)urea). The

of  Phe resdibAn R PuReuiy Brksitid S i B B R on i

with the invention can (i) be in a non-chiral form or
a racenmc form or a formenrichad iLna
st er eoi soner, or enriched |n one en

pner;  (ii) be
Fied g . onal |y hydr at ed
or solvated. 1G The la (1) can

i et aly; atoms. They
can therefore exist in tihe form of gnanti omers or of

di ast ereoi sonmers. These enantio
di ast ereoi soners and al so m xtures théreof, including

r acemi[e.- sz”[‘ %Béﬁz%ﬁu 1Ea§15m9{o)td“@ é-ﬂféﬁﬁ%@%@@%@do[m-

conmpounds can exis
bas é‘ipmmléfn‘g'déﬂrlﬂl @n Hl“ftbylﬁﬁ hyyhuregs aci ds. When

C OB REFpOIndsUTAMY ExalplesCORERIS W 8@ Bfubfbel éalﬂﬁé bﬂz@&n invention.
for exa car boxyl i c, ulphonlc or phgspho

t he<b CaEPoRT HOISeBHEnEs i B APYHien oas g s 8on-gBiral form, or 2
as tracehi¢ Mragdr bifoin satitled 15?25 S&Q&jlsidnfiﬁi} Siedririzhed #1 one enantiomer;
par - | £ | al.t

O
r es daetcorpoyndspeiaformoleuil} ean cqntaumptcabh@eaa@mgaemcal carbon atoms.
basggey Ruh tBQ@fo?@lekﬁt of et ﬁﬁ'fn @P bga?ltfafnerszgr aF dRRRES)isomers. These

that are useful, for exanple, for the purification or
t he SPABICRTH Nt dippigreoisomseuiad 8o fiuitiea (bpeokr wcluding racemic

al senipakds, OF phR@finy@RLI@A, The conpounds of fornula
Sol VA Beop e ihmila D 51 Fe LEIPRE etk o of additon sals with
conbéidat Wirs sunippuade ofr fonmonk (‘I@Imtﬂuefra&f asddtfanctoms, for example
W t A S I r I .

par | @aﬁ}p?@L @ﬁ‘lhl\}%rﬁ? &P I}?E{X%gx%fﬁ% rslg 8%’ ﬁtfﬂﬁ% %f%fiﬁ b8 s3ffied using bases
pr eSeAs to fava pddigion salls. fuch @ddﬁwrasa&falamgpm aff therinviegtion.

i nt gpdeghdion B wAdf 'aHfAE' e ’Wlﬁ‘l %Qée@rﬁr@ead\%n (g] !}S Pepared with,
an iodine; . - e term”an a group” is it e o
neaﬁeSP‘échieWeB]Par&Pa%‘i‘t%HHéﬁcePE"%’ﬂ

of bases that are useful, for example, for the purification or the isolation of the

G345y bases, but the salts of other acids or

compounds of formula (I} are also part of the invention.

The compounds of formula (I) can also exist in the form of hydrates or of solvates, i.e.
in the form of associations or of combinations with one or more molecules of water or
with a solvent. Such hydrates and solvates are also part of the invention.

In the context of the present invention:

- the term "a halogen atom" is intended to mean: a fluorine, a chlorine, a bromine or
an iodine; _

- the term "an-alkyl group"” is intended to mean: a linear or branched, saturated
aliphatic group. By way of example, mention may be made of methyl, ethyl, n-propyl,
n-butyl, n-pentyl, n-hexyl, n-heptyl, 1-methylethyl, 1-methylpropyl, 2-methylpropyl,
1,1-dimethylethyl, 1-methylbutyl, 2-methylbutyl, 3-methylbutyl, 1,1-dimethylpropyl,
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ali phatic group. By way of exanple, nention may be
made of nethyl, ethyl, n-propyl, 30 n-butyl,

hexyl, n-heptyl, 1-yrethylethyl,
Wnet 7¥¢Ogr7g5pyl , 2-met hyl propyl ,4 1, 1-di met hyl et hyPIC,T/'FPQO%/001518

1- met hyl butyl, 2-methyl butyl, 3-nethyl butyl,
1, 1-di net hyl propyl, WD 2207/ 003765 4 PCT/ FR2006/ 001 5

L e P BRREp IR oS Ry PTobYh. el eyl 2-methylpenty,
4- ”Ei-hwmﬁfﬂrxwl,, M-nﬁthy@ﬁdﬁgﬂ,hyl IQUH%ethylbutyl, 1,2-dimethylbutyl,  1,3-
1: g%ﬁ;@&%ﬁﬂ: é:2:-di%§%iyd€4{g€thy%%g?r@%ﬂ})’dbutyl, 3 3-dimethylbutyl, 1,12

2
3, 3-tdimegtyiyyrbpyit yI |, 1,2,28ridrethyipmopylhy| pt-efiwl-1 -methylpropyl, 1-ethyl-2-
1
1

3
iV RES R, PR © BRRRERh g PRl ) 2 cthyhexs
1- met-togthivéhexly], 2-4rotetivilieyyl | S-3nateylhsdyhexyll,1-dimethylpentyl,  1,2-
‘dIi- ﬁiﬁ%%h@/gir%{{}il, ﬁiﬁgpgﬁgﬁﬁ%#},e%iatl(lﬁﬂieﬂﬁﬁﬁ%'tﬁ?@,X-'diméthgrpentyl, 2,3
1, 4-@@%@3@9 é’ntzy‘I',diUZ‘?tbylﬁFI%/fﬁEh§7I3>[;§’Fﬂ‘3§}IY}P€21F)d> 3,4-dimethylpentyl, 4.4-
di medimettRyehil,, 1, 2 24ridicmitutypent ¥trimethylbutyl, 1,2,2-trimethylbutyl, 1,2,3~

3, 3-di net hyl pent 3, 4- di.net hyl tyl, 4, 4- .
o RT3 SHHBEHY ] bty HimeSiBayL 2 >-trimethylbutyl,
et hyl, h@pytetratheRyRprdpyilvel-bhvipehgll,, ZhetByPedi®l, 3-ethylpentyl, 1l-ethyl-1-

; r {2 r@%tf]ﬂbﬁfé{l% : ll’—%’cﬂqflg% —%‘Ie%ﬁ%ﬁ@&@r/ !1 %%i{}xh-lﬁ— %Iﬁt[hglf}butyl, 2-ethyl-1-methyibutyl,
1. 1 Detbyk 2enesindbwyl, pi-opyl-3-metbylgtybehtyenyibutyl, 1-(1-methylethylibutyl
et g ) S Y bl butyl

2- et-hyfhe) temsy 1 (cpeiosiky! spoug'hip msended Hip) Bgexy| cyclopropyl, cyclobutyl,
2- etdyylopentiet hybaldhekyl, 1- pe@myHeBtiy| , bicyclo[2.2.1]heptyl,  cyclooctyl,

1- (1-net hyl,et.hyl ) but yl

T (PRI e Pt fassy oogPoids: 15 - the term
"a cycl oal kyl group” is intended to nean: cycl opropyl,
cyclghu I I .

bi oy Of%h%ou{-fl%g%?@ﬁgh%y@ %}é%#)gt{fﬁf(eﬁ by GYiLigheRkWben a compound of
bi cylermela (B):2] octyl, bicyclo[3.2.1]octyl, adamantyl .
The conpounds of fornul I Qe prepared by reaction
bet ween a conpound of N 20°Yormifa (11): Are @OZ N N
N NHR 1T cH3 ollin whi and Art are as
defined for (1), anujﬁn By of N@LGHQEJAr'lNHZ (rer)
in which Ac"1 is Arl’, as defined fol| (1) or a
precursor of Arl; re appropriate,gthe Ar''1 group

of the conpound thus bbtained is converted to an Arl

group Whgﬁl R a]ici@ oah ldﬁenﬁsedéﬁntaﬂ f%rh(&), iafY @A tahdls of fﬂ}@md ula Ar'|NH; (III) in
conpou of formul.a.(1).c e prepared, according to ,
o POt i B ob ok fof 1) 2 pRieERPE Pl g gy eprobiate, the Ary
r eagrep of(thy campamdahusiotfined isaohserted to an Ary group. :
In accordance with the invention, the compounds of formmula (I) can be prepared
according to a process characterized in that the following are reacted:

(1) a compound of formula:

N\\AIZ

X <Hb>
- =
R N N R

10 i

in which Rjp 1s a leaving group such as: (a) halogen, in particular Cl or Br, or
(b) alkyl-S(O)m- with m = 0, 1, or 2; Ry; is NHC(O)-NH-R;; and
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N\ \ 'r211 (~) Ro NNRuinwich ROis a |eaving
group such as: (a) halogen, in particular CI or Br, or

ﬁ@l)cg@gw@dﬁxk's(o)m Wthin=0 1, or 2; Rll i SCT/FR2006/001518
NHC(O -NH- R : and WD 2207/ 003765 5 PCT/ FR2006/00 1 5 1

8 (ii) an amne of fornmula Ar'INH2 (I11) in which
Ar'l is Arl as defined for (1) or a precursor of Arl;

where appropriate,_. the of .t he, conppund

obt it nad) 1S it gpratiery AR 3 SR ARh RIGS C@Ened for (1) or a
hal ogeturssr ol Acy | whefd) approplatd) thanAr| Zroubhf thieedhpamnditbus obtained is
carrl ed 9 cf% 5 solvent, preferably a polar

sol VERt® e(cftf e?g%l e tetrahydrof uran, di et hyl

sul pWoixn dao ¢y helopamnol alkypSiOpad, Iwith m £hk thpresences ofirried out in a
atr rochloric acid; or (ii) in

di rrest%g&ﬁnp u%g%gfyé&ap&l{@eﬁqpresence of a strong base

such as(l)t @u@Kamnlﬁ tetrahydpdanudiendiet welphoxidb oe athanol, optionally in the

t errp;%%@é §f Afded (rfeac[c?édcﬂ)&sh deektibb&doér the 10
sol vent is. a )m With m=

react | 0@1‘) Hh%‘ﬂlf‘éh)gél«%h@ﬁl dgip thmwenw@fmq@ngl%fwe)sw ag ﬁ-’élOK

mol t en zﬁtaaﬂeﬁmpeﬁlhﬁfe etlbdays Ahbiant! temperfaflrélaed ke foflex temperature of the
regi on 01‘é wi t hout catal yst. Where appropriate,

t he anife’ nctlons present in the Ar'1 group of

conp®ilwad Kb i Jalk 1B (@me- sathi fi edd @r lprtb¢ ectcédn can be carried out with

g;f éﬁt@lﬁ? it Bhiﬁ etﬁ%glébgt‘eég‘é&té’f réf@faﬂwe% (tlelr)pE%?Lﬁ“e% 8RALERN of 200°C,

ure”descri opean
patéWt W@Ga@b$tand patent US 5 733 913, as descri bed

i N SEMeRE, a@é’\’the %ﬁ%‘ne sGipekehnt mtm*"/g@ﬂﬁg'ﬂ cobhpound (II1)
a-~~ NH 4 @3.11;4 I\% Cl al
N TR RO e eI EDS or Nah Atz 2 N c1 NeS
NNH 2 d MeSNNNH2 HZ® or z RNCOIi Arz nCPflA
! ’ﬁ{e compounds of formula (II} are prepared by following the procedure described 1n
European patent 790 997 and patent US 5 733 913, as described in scheme 1 below:
SCHEME 1

COOEt COOEt \ CHZOH
NH OH LiAlH, N|
/l\ " /L =
(5

MeS MeS N NH,

CHO Ar,-CH,CN/K,CO, or NaH N7 Xy AT,

1 -
ﬂ MeS dl MeS N N NH,

H,0, or Ar

R,NCO /T\//L mCPBA N[ 2

I
el ME:S)\ NH- C NHR fl eﬁ NHCONHR
0 0 (I

mCPBA: méta-chloroperbenzoic acid. .
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35

le MS N N NHI-NHR Mes N N NHCONHR, 25 OO (In
MCPBA: net a- chl or oper benzoi ¢ aci d. WO 2207/ 003765 6

@?T W%QMSR The amines @f formula (I11) ’?’r%T]/f‘kz()Oé/‘OOlSw
n

own or prepared by known net hods from
corresponding nitrated derivatives Ar'1N0O2 (1V), by
reduction either (i) inan acidic nediumin the

presence of red zinc or .iron, or
Yy Ryestenar e BRBREEGin & Bepdeg by e metods from
as HHé Gorrégpondmg&htr@tﬁad aieﬂWEWSSAl"IIQOQP@‘IV ), 5b5?|' hﬁiuctlon either (i) in an

Eggpﬁ%l%p}?gggﬁ % ﬁg Erg%%%% r?g‘sa Iélg{jag\lé\ﬁ?}ﬁés B EHE(? z1nc Yor iron, or (1) by
i nvéntiragen an thegintsaneredt 4 catalpencicad Bi/y At'he Aopiriagaéduysor of Ar.

pur efﬂgsc%gﬁyg onndF f%)ﬁxg@e ?@Q z{ ? g@&?g oi"ﬁqe@grea %§ %Xﬁ/ﬁ g%esthods.

met h wn to ] suc .
cr y skhel dompatindmadggrding ieethe onvention aterabtaingdhingh¢araip form; the optically

agenfie isGRARROUAASen @@5%@1‘6@%5&% Je&ﬁvin@‘iﬁé’lﬁbd%rkdoﬁm to those skilled in

optically ureformcanaso prepar using neth
10 dhe g8y Fm%t 3si @ygplligaiigropy 6%#1%t10@ %f tﬁ &gthschiya) @ga%té "Compounds

of Cabb&ﬁﬁltgqg rtﬁ@hiv@nﬁ&ﬁfiﬂb;ﬁit@ﬁy prd f@)@’n&:aﬁ hisbde prepE€ed using methods
pr.o ucts of. the invention c

Mor eqver
SopansauA e e FoReRtcoN G 24t Bregf SofEpgosraphic techniques
separatg ochitadh ghssef Moasudret, e ptoiactd @d dnpinseéritionrcanfoetshgarated via the

phar ﬁ}gn éé%l’ %Merggl%rﬂlarsdE%ﬁ%ﬁfoﬁgh&ggp H'?ltle% 1?113 %ecomposmon of the

enan omarl ure acti
tec mhaquwu@@aﬂyalsgﬁﬂ @@sm@ﬂsonman@ ltﬁrfallanwémaﬂy pure active product.

se pqﬂjrﬁ%&n@ﬂc tt&%ﬂﬁbgé" 81 5130 bl sBE AGBHonal REYwh @@ﬂ)dﬂgﬁﬁlg techniques can
t hose di sclosed jn: Enantioners, Racemates

Rea GRSy FelHe ey SETo & L Iy IR 28y, and Resolutions

The J@Bﬂ'ﬁfﬁﬂﬂ}de&d&ﬂb@@f}ﬂktmg(o&l@(l%e)l nvention can al so be
prepgred in a,formenr egte;beo SQ

r. as : .
soon comPé)lugdﬁ %CCBI[, érbgd 1?1 61}1]\768%10{1 ﬁ%n 2 PR ggeipgﬁe% in 2 form enriched in
i Nt emessthiredigsnerFawepn at Here espkpirngornd§ thheyathasit irderaresliates. Thus,

of the r@sm\ﬁ thé %fx o%e,(rél Ifghgrarrﬁ est B (_{H'n%uiaa&ﬁﬂ or20F the nitrated

precursors can carrie y one
abo\mw&qr% CFﬁeb‘h @fasled ThiED X e dihp gbaseaeplieeed methods.

descﬂ‘ﬂebﬁjﬂtokﬁn@re%’fﬁf)@ts'&@cx’i’cge %Eﬁe;pﬁraltlﬂﬁq{ﬂ%aﬂ{ eSteAlliates and of
of conpounds i n accordanc he. i nventi o These

exaffFSuBTeMmaRcordance Wity Bisdnveriioa; yhesq gam et limiting and
pr espgttlyiinuanid 0o prdsentibecioanpl es, the fol | ow ng

abbr e\{llleaéxlagn% esa{he fuﬁoevgmg a%grewa 10115 grretuseélt oxycar bonyl

benzot ri aZc: teryblnnyycrar’tsxrdl nmet hyl am no) phosphoni um
Former at it 30 ey b E LS pflspi BT

hexaﬂuorophosphate

THEF: tetrahydrofuran

AT: ambient temperature

TFA: trifluoroacetic acid

DCM: dichloromethane

DMSO: dimethyl sulphoxide

DMF: dimethylformamide

MeOH: methanol

DCCEL: dicyclohexylcarbodiimide

DIPEA: diisopropylethylamine
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DCM di chl oromet hane DMSO  di met hyl sul phoxi de DMF:
di net hyl formam de MOH net hanol 35 DCCl:

ykcarbodiimde DI PEA diisopropylet hyp@nggo%/gmﬁg

Wiceysy
WO 2207/ 003765 7 PCT/ FR2006/ 001518 KHSO4 / K2SO4: 5%

solution of KHSO4 / K2SO4. The proton nucl ear magnetic
resonance (NMR) spectra are recorded at 200 or 250

VSO 6 s ol Sas0s 5 e Rtk BB UdaCOg

r ef eTI&rnpa)toanructelaﬁ thigretipretaianen (NMRhepmﬂCtnfearecbftEd at 200 or

foll tlosar used I, N : . .

doub tl\?@I[z Hfrl psétél  piiLEss Qtherwise m&m&ted qlh Dl\/fé‘O—d(g signal 1s at

mul t2.plppin, atdssertes aad refenggicet E ordthe udgnpbﬁttmomcﬁf the spectra the following

dOUbe% e:vwﬂ 05 %‘qus @l ?t sm ltet SUENIHE! 81 1ripI P !;(ﬁged peak, mt:
as splel e

pol nt neasur e

8545nablpbnt,d:15u§rqmi mgk@t,t@nﬁ@mtd@mf@ dpuiit, es;ﬁlf q@#druplct e quintuplet.

?ynﬂEE M‘ﬂ%{)/ Wﬁﬁngc' ?ﬁ%tr g dephiées C@EIEMS!P 48 Iﬁé&u?éﬁlabﬂ ZeBiichi B545

ogr aphy -
det @@P?@WS W‘Hﬁ%?r@ﬁé@%‘e IPV)O%goﬁéﬁefﬂ’gn ghe deV| ce
used, sol dMHnLﬁMabﬁﬁ}iecmu& c‘hapomgdumfs 26 a0y HPLC — UV — MS

82{ g@ﬁ{lﬁgéhggﬁat %%\J?{E%B th 1011 lsgﬂtggc ronge%y?rcrogghng The device
spedciscémsiéby Hgihenanalcympcaad @f)mj Hﬂléﬂ& chromagegraph equipped with an

foll &gﬁem afRk lé{-moy d&eéér %[&@EFMSD R4 gua?dn},omﬁs %)emrometer
15 El.uent ‘A: 5% TFA at pH 15 "Fl uent
CFBCTM‘-*B#“@ y@l@@%@ﬂﬁﬁwon@aﬁfﬁ%ﬁﬂow. me (nmin) %B 00 20

10 oltmn9Q 181ymine2P (W x TAlrim 3t5qmmer at ure: 30C 25

Fl OV f ?I%ter{%tl%gg+rﬁ.0d5°ﬂ?Aa%he’fB on: z = 210 nmtr:

reten
Eluent B: CH:CN + 0.005% TFA

Gradient:

Time (min) % B
0 0

10 90
15 90
16 0

20 0

Column temperature: 30°C
Flow rate: 0.4 ml/ min
Detection: 3 =210 nm

ir: retention time

v: volume.

Preparation of a compound of formula (II)
Preparation 1
N-(z-Butyl)-N'-[6-(2,6-dichlorophenyl)-2-(methylsulphonyl)pyrido[2,3-

d]pyrimidin-7-yljurea.
Cl

N~ =y ™
l//

cl

NH |

0 N
H

;
o "
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V: voI ume. 30 Preparation of a conpound of forrrul a
Prepar ation 1

(1
[ 6- (2, 6-di chl or gphenyl ) - 2- (net hyl
\&‘9(% pyri 0%?2 3- d] pyrinidin- g Jurea. C N 8%% 06/001518

H WO 2207/ 003765 8 PCT/ FR2006/ 001518 1.1 Ethyl
4 am no- 2- (et hyl t hi o) pyri m di ne- 5- carboxyl ate 140 m

of a 20% NHACOH sol ution are add 0 m nutes, and
Ohi el B e Pt CEHOVE BRI S BB 208 Lo a
SUSpenS.ldrOnrrﬂJfoﬁQ ZO% ofH gy dolution are added, in 20 minutes, and while

& hoERid TR IR APH LA e O eo) B0 5 of etny

f or 42thitroLl- (Srnemlyhhmmmdm Sredboxylbie mom@ant pAEEIH. After stirming at
d

?Ee%&r{ Y%g #m%erﬁluf%%% 2bchoq¥sy Eh%fl’é%?ct%%qn&n&g ?%b&%ggﬁt?ﬁd under vacuum

m nwlresst thidryegsedandidishissidug fsh tigmeoken upfin \gafenl ofwater, stirred for
t hemdfings URREEA V\@Qél‘ﬂéﬁnvhﬂl 31 demP 5?%%%‘% e, thgg @led ‘ﬁnder vacuum in

white solid is_obtal ned '

1. 2 hepiasngs o Pp st Ayttt sg/flﬁw?bﬁlapwép 3/1|3]4 ln%ét ‘Harﬁﬁr 399¢.

10 421%@ [mA@fnoaz ivees OltMb i Finafinls AN ke tHaRoTHF a[ e added,

in mai n er at.ure

bel ow f ST@%SCBU%‘?H 8@?%‘& }Edoﬂ%qﬁééj ai"r% ‘5 d. in 45 minutes, while
pr e\nhzﬁ'nﬂsmnsg tgeetibaaniry &eloiwn3(Pd, itd 82.68fg diHster bhaained in the previous
m thwlgg dl&oﬁ/tehr ¥161d11 g of aFI-fIlg’”’f efm%%ﬂar isaﬁg'retdht%r # furt%-ter hour and the

ature i's ecreased
6 5 tempfzrﬁtuswl%élaﬁnuﬁﬁcrh%md dRi & and & melnoBevaer, 615 wtalr SN sodium

are }Efﬁﬁﬁ?d%sén\ﬂe[hé{n §§i gxﬁ%f %a@&vﬁré §uccé§s§vee'1y §(§deﬁrdr6]9«v1f59rAﬁ<§ stirring for

10 mi'nut es, s filtered t hen rinsed

wi t H OpRyutes éhﬁf |5P1c1‘i1 it eﬁh%red cIhcBfit Ff&pean%eé diipndsd’ The filirate is
u nd%bn&@@rutdaﬂltaﬁﬂyﬂehﬁuﬁ@s veiRni Snd dhe ﬁieéiml is mln\tedissomved in 600 mi of

600, ni,. of t

P11 EBHnE ahRs b BradBhs el REP R piPocnfls fu gier to remove

of tshmeiafsibk ubscdutatresteadl awdthehf@ohiel tsrlattaoi ol ef¢rnight. The white
| t |

PSP Byl AR o AR Sy R e gnd e of et

t hermgfiried.dp = B~ BHICdm 2a3-9 = 124-127C, in = 23.9

9. 1.3 4AAmde- (%eﬁiﬁ&{b%}rhhﬂl&yﬂcmb@ld@ﬁy& car baI dehyde
79.5 g _of active MI02 are 2 mnutes,

suspensPons 8f agavegMyQr are edama 8%}@&& & %é‘éPPF’i*Fl%Bf 23.8 g of the
pr e\amhai sttaged iif tHEPRvIvus @fags hh a600 @flndf @Nétofdi®, and the mixture is

{he 451 o puty (EPaiufy o EtnlaBRan it fuered SITP3id washed with
3x75 ml of CHCl3, and the filtrate is concentrated to dryness under vacuum; the white
solid residue 1s taken up in ether, filtered and dried, Mp = 184-186°C, m=21.05 g.

14 6-(2,6-Dich10rophenyi)-2-(methylthio)pyrido[2,3-d}py1im.idin—7—amine

5.47 g of 60% NaH are added, in 5 minutes, to 21 g of the aldehyde obtained in
the previous stage, dissolved in 240 ml of DMF and cooled to 5°C, followed by
29.05 g of 2,6-dichlorophenylacetonitrile, in 20 minutes, in small fractions. The
stirring is continued for 30 minutes at 5°C and then at ambient temperature overnight.
The reaction medium is cooled to 5°C and 65 ml of a saturated NH4Cl sclution and
then 500 ml of a water/ice mixture are added; a red precipitate forms, which is filtered
off, washed twice with water, filter;dried to a maximum, and washed with ether, with
100 ml of chloroform and then with ether again; after drying, a beige solid is obtained,
Mp = 250-253°C, m = 29.92 g.



25 3x75 m of CHC13, and the filtrate is concentrated

to dryness under vacuum the white solid residue is
waRea0UpPO3TeSet her, filtered andddried, M = 184-A8BEGR2006/001518
in=21.05¢9g. 1.4

6- (2, 6- D chl orophenyl ) - 2- (et hyl t hi o) pyri do[ 2, 3-d] pyri

m din-7-amne 5.47 g of 60%NaH are added, in 5

e R e LT
t o SPEOdpe|is Upin 2 gpa gn@gntgoquhloroform to whlch ether 1s added: a second

2, 6- @hssafpwgh@@bthﬁe@tt@ﬁl B0 20 mnutes, In
is contlnued fo

ol 8o PN iy E BB rco 2. -<primiin 7

5 overni gifurea The reaction mediumis cooled to 5C and 65

| \T/at gﬁ/ ?ce éﬂ f? f?gé % adt efb&dteg aﬂgl’r’é‘t@{}%?t %t%(e) ‘”fq"é“’?rfgl,a?ntaimng the

whi ctierripsrafirk belosd2 5 %67, fto ZWeﬂﬂt\mmae wbtaihedabeve in solution in 300 ml

f3i5| g_((?)% D%P' @l?e Itn&ftor J gfrn:}nyd;% &a:{]ﬁlg#%sﬂfﬁ‘l L%t%;]er eagl AZ‘@ ot tert-butyl

aft ellsorfyiay@tﬁ gre addsdiig @0gminutesiagd he milxturt, is shped overnight. The reaction
10 250-288Gm ik PotredURA thm(?%@zf Q%Zé’ﬁc mixture +1hOO ml of 6N HCI; the

PCT/ FRZOOG/CtO @ﬁ § e ether and or of or m was (?
phad¥SUBIEC COEh T Al16tedt raghsphadl, walsh filt-dsieddaed than stirred for
t akehhay ih 306 nsinE dtheMen i1 Rfeds Magicdl WiMstheP adhBSE. A beige solid is
et he%btﬁlﬁeaﬁig@d&?g 1%%982(9600 S)t of 28515 g i's obtained,

t ot
N- (tL-Buyi- BHMWBEG( . @dntﬂlhinbmremphéln@he)thﬂsﬁlpmrtmpyhﬂ«q)zm-
15 yri do[%]gy%gﬂﬁhrpnﬁj&7 5 vyl]Jurea 4.6 g of 60% NaH
n

are added, 1n 10 utes and while maintaining the
t enper at’uf &fpettawhEs@erbanzon. i (Bi%) We addcdeinodi aiineds and while

abO\dﬁalhfmuﬁﬂé tHel topératB39Pelfly 250€, QM'_I 95t ggf ﬁ?eéEHfaﬁleB% ove in solution
Eher 0 mnute

stirnft %’3’ f ur go :
t er t2BUPYP %bé%r;? At & AFE RGeS éﬁf”h? ﬁ‘@?@s ﬂ%ﬁ’n‘Ga‘ftH@ medium Is
m xtdmeech witls 1 ilitread dakdsroh@ttane Eﬂ@Nragsgg ifeIMovl&d BReEd B Ca(OH), are

20 1S BRSO ATLE SO B ST B O S0 v

fil tdeehderomgthohedandi the filttate is fthént epnabniredd t@ndrymben The residue is
sti rfiRrlatE®tn Sé ntf'loé)fr eﬂa& ﬁ)‘}Qigr m)t Q%ndftﬁ&%r tqet;g'ggugt il il gd ¢ool, and the

washed w th ether an

obt éY}H@dsolwpls—thpg5ﬁ[Eg‘g(l; C(fae‘@ygﬁwd) w1thnether2$1d§ dged,1Mp = 138-140°C,
I\I-(tmsugtoyj% -[6- (2, 6-di chl orophenyl ) - 2- (et hyl sul pho
nyl)pyrido[2,3- 15 d]pyrimdin-7-yl]Jurea 27 g of

nmet a- chl or oper benzoic acid (77% are added, in 25

m nut edn athd sanid manﬁan k adoni 1hg &diﬁpdufhﬁpeés@hbéd? iReprepération 1, the
25C., oﬁrﬂd t}f f mhe%lobt al ped above in solution in

300 chl o é?’ %‘F@&?B?PEFP@ orms. After 2

hours, the reactl on nediumis TABLEdd with 1 [itre of

LChl or t hane and NaZ fo d by 14 of Ca(OH)Z
%%%eﬁt—kﬁng—ﬁgmo mynuf eg, the éo!i)d

1is fi|2érdighlorephent wastted- wi t hd0gs:cOtoBEOetsh S ARGH7,70: m: 3H;
the filtrate is then ccr]fqu;f o 86 §:91-ﬂr9fﬂ?:ss§'llﬁrf60: s: 1H; 9.95: s:
residue is
1H.
2 2,6-dichlorophenyl phenyl | 3.50 ppm: s: 3H; 7.10 ppm: t: 1H; 7.40 ppm: t:
2H; 7.55-7.75 ppm: m: 5H; 8.60 ppm: s: 1H;
9.60 ppm: s: 1H; 9.80 ppm: s: 1H; 11.90 ppm:
s: 1H.

25

-




triturated in 80 nl of ether

product is left to cool,

Wi 1 Er7eEh3968 |
138- 140C,

under hot conditions; the
and the white solid is then

washed with ethefgand dried, M =pCT/FR2006/001518
m= 20.5 g. 25 In the same manner as for

t he conpound described in preparation 1, the
conpounds of fornula (11) bel ow can be prepared: TABLE

I Prép. Ar)t RI NVR 1 2]6-dichlorophenyl tert- 1.40:

s+ 9Hl 3 50 s+ 3H._ 7.50-7 701 m 3H butyl 8 55: s:

3H 9. B(-disnetHdtypBer5: BterdH | 9.495ppms: s: HHH. 3,20 ppm s: 3H; 3.80 ppm:

2, 6-dilchl or ophenyl pheny D p

t: 1H| 7.40 ppm t: Sh busdol's ggﬁ%g’ﬁbp@ glGgL: 775 ppm:

ppm $: IH, 9.60 ppm 5: IH QI-IB(B@pppmss 1]-H 9XD. @9n: s: 1H; 9.80

ppm S 1H V\D 2207/ 00B765 1)p,31gT/ F1I%1’2006/ 001518 3

3 5=dirmethoxyphenyt—ter 140-ppm—s—9H—3-50-ppm

4! ar4 3-Goopmhemiy| | bethghs |6 Bepren 8033 piriOrppm: 3 2H; 3.50 ppm:

7.75 ppm s: 1H, 8.45 ppm s lﬁ4.7§@ PPy 5 5 1#13H2855

9.80 jppm s: 1H 4 2,6-dich|3r0ﬁ$en ﬁg?hyl %n ppm pRIm:

t: 3H] 3.40 ppm qd: 2H 3.50 9.40 pppy: 571%09 ppwpm: s: 1H; 9.70

7.75 ppm m 3H 8.55 ppm s pﬁﬁﬂl sAHO0 ppm s: 1H;

9.60 ppm m S| .LH 5 R _
133, 4 di ek i E?ﬂy;f er 40 1o s: GH: 3345 8P iy 3H; 3.80 ppo:

s: 3H| 3.80 ppm butyl | sutyBH| s338039pmpns:s: 3H; 7710L0 720 ppm: m:

7.20 ppm m 3H, 7.75 ppm s X .éﬁ pp. - )

9.55 {ppm s: 1H, 9.80 ppm s 3%:.7% Helhg‘mlfltergtd'-% WP IH; 935

ppm_$: 9H. 3.50 ppm s} 3H; 7 PBO: ppidi; 98&1110}%‘1 $4H. 6H;

8- 45 pPpRL3: 1H 9.40 pp }H@ Q. mbs: 31; 7.

2-nethgx;gﬁenyl tert- 1 O pp 5%5& ﬁ? 60 ppm:
3H 3,80 ppm butyl s:|Biyl 7 4ﬁPHﬂMﬁ A 94@F@ﬂ13 1H; 9.80
7.60 ppm t: 1H 8.40 ppm s péﬁ,&g}ﬁo ppm s: 1H;
'79' cU 2-methoxyphenyl tert- 1.40 ppm: s: 9H; 3.50 ppm: s: 3H; 3.80 ppm:
butyl  s: 3H; 7.10 - 7.40 ppm: mt: 4H; 7.60 ppm: t:
1H; 8.40 ppm: s: 1H; 9.60 ppm: s: 1H; 9.80
ppm: s: 1H.

8 2,6-dibromophenyl tert- 1.40 ppm: s: 9H; 3.50 ppm: s: 3H; 7.40 ppm: t:

butyl IH; 7.85 ppm: d: 2H; 8.50 ppm: s: 1H; 9.00
ppm: s: 1H; 9.60 ppm: s: 1H; 10.00 ppm: s:
1H.

9 2-bromo-6- tert- 1.40 ppm: s: 9H; 3.45 ppm: s: 3H; 7.50 ppm:

chlorophenyl butyl | t: 1H; 7.65 ppm: d: 1H;
7.80 ppm: d: 1H; 8.50 ppm: s: 1H; 9.00 ppm:
s: 1H; 9.50 ppm: s: 1H; 9.90 ppm: s: 1H.

10 2,6-dibromophenyl ethyl | 1.15 ppm: t: 3H; 3.30 ppm: qd: 2H (masked by
DOH); 3.50 ppm: s: 3H; 7.40 ppm: t: 1H; 7.85
ppm: d: 2H; 8.50 ppm: s: 1H; 9.25 ppm: s: 1H;
9.60 ppm: s: 1H; 9.70 ppm: s: 1H.

i1 2-bromo-6- phenyl | (DMSO + TFA) 3.55 ppm: s: 3H; 7.10 ppm: t:

chlorophenyl 1H; 7.30 — 7.90 ppm: m: 7H; 8.60 ppm: s: 1H;

9.65 ppm: s: 1H.




ppm s:
3.50 ppm s:

W 2% 7803ppm  s:
IH, 10.00 ppm s:

9H, 3.

3H, 7.40 p

45 ppm s:

1H. 8 2, 6-di bronophenyl

pm t:

1H, 9.00 ppm;s:

1H 9 2-brono-6- tert-
3H, 7.50 ppm
1H, 7.65 ppm d 1H, 7 80 ppm d:. 1H

tert- 1.40 ppm s: 9H

butyl 1H, 7.85 ppm d:

1H 9. 60 ppmMpC/FR2006/001518
1.40 ppm s:

butyl t:

8.50 ppm s: 1H

chl or ophenyl

.00 ¢

1 a6'di

2H (masked by

7.85
9.60
( DVBO

}at hyI

ppm d: 2H 8 50
opm s: 1H, 9.70 p
+ TFA) 3.55 ppm

BB

Hicpy?

OB#? | Rp%tgﬁ%;ﬁg By B.B#H'tiqlgl_g; 7.35 ppm:

.50 ppm qé: 3HH7.6D. gEmpdn2Ht :7.8Hppm: d: 2H;

ppm s
pm s:
s: 3H

%J_q'ﬁ' ;E)%ﬂ ?g?gr'?oﬂgpprlﬁs 1H; 9.80 pprm:
¥ Mid 13008 ppm: 50 1H.

lghlor
1H

PCT/ E
ppm
ppm

ppm

¢

DPRERYhIotdfherdy1 30
D 65 ppr%das:egylH. yhe:
22006/ 001518 12 2,

3H, 7,10 ppm t|
2H, 7.85 ppm d

-

D

1H, 9 80 ppm

190
2207
gutyi b
1H
2H
s: 1H:

RS ifn: ISH9H83% JpRMs: S, 7.45 — 7.60
bt BR®p HehyH; ﬁrﬁé)nwm&&sﬁi, 8.40 ppm: s:
7lﬁg S bpAds: Btk H; 9.3-5?83m: s: 1H; 9.80

0O ppm s:
PRIDOE m_s: 1H 13

12, 4- di
3H 7
8. 40
9. 80

Clal difrephigfhehyt ert
45 - 7.60 butyl

bpm s:  1H;, 8.80
ppm s: 1H 14 2,
: 9H, 2.

111 =

00 ppn1 s:

-tedt- 35

p“ﬁ’gg(l | fH5|H92’5 OBIB‘%

-di met
oH;

AL -

PRMO }i‘pm $HOH3 230 ppaiNs: 6H; 3.50 ppm:
~ ss_fH, |]1r 5.7.45: m: 3H;

[ hyl4shmmy:| s: 1 Bl ©-:60Tpp40 s: 1H; 9.80 ppm:
3. ggﬂqpm but yI s: 3H,

E dlﬂuomplhergrl 80 p
fl uorophenyl tert
25-7.40: butyl

bpm s: 1H;, 9. 20
ppm s: IN 16 2,

h
5.
D
D

I.L\J I.

“SJ. Il

par- s

-bulg40
H;

nt :

ppm s
6-di ch

1L
[ 2 I U. hI'\.) III O. LT

140 gBn: s: 9 ; 3.50 ppm: s: 3H; 7.25-7.40:

prﬁm 215*1 7%5 7, ﬁ)ﬁS}nﬂﬁmﬁ'}F 8.65 ppm: s:

ppnt
ﬂ:} 99206@“}313?“1% 9(1C'_|ppm s: 1H; 9.75

omhgphenydl. i so- 1.20 ppm

lg 6H]

2 3-dAchiBRThesyt 3H

3.
IS0-

propyl

co-f

138 ppm: d: 6H; 3.50 ppm: s: 3H; 3.85-4.00
ppm: mt: 1H; 7.50-7.70 ppm: m: 3H; 8.50
ppm: s: TH; 9.25 ppm: s; 1H; 9.65 ppm: s: 1H;

9.75 ppm: bs: 1H.
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propyl ppm nt: 1H 7.50-7.70 ppm m 3H, 8.50 ppm

s: 1H, 9.25 ppm s: 1H 9.65 ppm s: 1H, 9.75 ppm

R 2404363207/ 003765 12 PCT/ 2006/ 00 4 5 18 per/pra006/001518
Preparation of the conpounds of forrmula (I111) The

preparation nunbers used refer to the nunbers of the

conpounds in Table 2 hereinafter. 5 Preparations 17

and 18 Commercial product. Preparation 19 Prepared

according to J. Hetero. Chem 1986, 23, 1645-1649 and

i sol at emeparaﬁ%mﬁmhIc@ﬁipdﬁnﬁ@bmorﬁﬂuf’(ﬂgar ation 20

Pr epar accor Soc.,, 1928, 12

Pr opar ol 1 EBR S BBR R SRATYeT o {io3egepqngs in Table 2
0 Zlﬁa?eigafodr NaBH4 are added, in smal | portions over a

peri od r 1.12 g 15 of ethyl
5- nltrolgfg ?%#flﬁragﬁq -carboxylate in 50 m of THF,

and @mmmmlmr@ducé then stirred for 40 hours. 5 m of
et hangbrgpgkidhen 5 M of water are added. The

reaction ~nediumis extracted with EtOAc and t
or gadHERATBh ASEOTANENR ha dFigferd bewr 1980t R3a 1@@“1649 and isolated in

KHS@A/dkechtideabahii on, with water, and then with a
saturatIgd I\IaCI % lution. After dryi ng and

concent TSR B reduced pressure, 0.74 g of the
expel?trbpzdecpn@mmhgtcm (Hiewn. Se€AWRRER . N solid form 21.2
OWN pZ gﬁ%?{-hCHSSOZCl | CHzOS02CH3 / 0/ 0 730 ngy
of the pr% uct obtained in stage 21.1 are dissolved in
9 m2lof DCM and maintained at 5C. 1 m of

triethyl ey dded at 5C, and,khe 36 ng of
met hanesul p @ CRLorhEE areBiadded | ' ; The
t enper at ur e ~s=Maigit ai ned at—25>5C f nut és, and

the reaction mediumis then allowed to return to
anmbi ent 2.27 g of NaBH, are added, in small portions over a period of 8 hours, to 1.12 g

of ethyl 5-nitrobenzo[b]furan-2-carboxylate in 50 mt of THF, and the mixture is then
stirred for 40 hours. $ ml of methanol and then 5 ml of water are added. The reaction
medium i1s extracted with EtOAc, and the organic phase is washed with water, with a
5% KHSO4/K,S0, solution, with water, and then with a saturated NaCl solution.
After drying and concentration under reduced pressure, 0.74 g of the expected product

are recovered in solid form.

21.2
oN O,N
0 v

730 mg of the product obtained in stage 21.1 are dissolved in 9 ml of DCM and
maintained at 5°C. 1 ml of triethylamine is added at 5°C, and then 536 mg of

methanesulphonyl chloride are added in 15 minutes. The temperature is maintained at

5°C for 15 minutes, and the reaction medium is then allowed to return to ambient
temperature for 55 minutes. The reaction medium 1s then diluted with DCM and
water. The organic phase is separated by settling out, washed with water and with a
saturated NaCl solution, dried and evaporated under reduced pressure. 0.98 g of oil,
comprising a mixture of mesylate (expected product) and of chloride (product from
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tenperature for 55 mnutes. The reaction nediumis

then diluted with DCM and water. The organi c phase is
wepzzar®d7ey settling out, washed with water anc/4FR2006/001518
a saturated NaC solution, dried and evaporated under

reduced pressure. 0.98 g of oil, conprising a m xture

of mesyl ate (expected product) and of chloride

SunabBEtian Sy BenEHepbloN' R (RSStindt s parogntirah Sath cricp, s

benzdfbhddir an W|th CH2Cl), is obtained. 21.3 ON ON
CH20S02CH3 Et2NH OO0 NNEt i Et 5 0.97 g of the
product obtained in stage 21.2, in 10 mM of DW, are
trealed with 1.05 g of diethylamne for 18 hours. The
reaction nediumis extracted wth EtQAc, the organic
phase i sO® ed_wi-th water and with &,068 >

sol uti on and andsbler sofwehts ar
evaporated o w@er reduced’ pressurer 0093 g-Of Ojlg,

is obtained. 10 21.4 QN1 \ Zn/AcOH 2N I O N-Et/ O

NEt Et Et 4.48 g of powdered Zn are added to 16 ¢

of prod#el’ slof thenpadigt obtaangst istagei 4. 2400 A mof ofIPIMF, are treated with
f ol l1oyed of Aleth @bmiddYiop 1%\1h09}5 "’I‘ﬁ@tréa“cu?ﬁ 'nﬁjeduﬁﬂ% e)?craﬁted with BtOAc,

peri od of 25 m nutes, reacti on
r esitifI21828153hgss & veashad athatalet w1 Wik 2rsaliested Nefrb aplufipn and dried,

by ahillthé ablvents drbahe®lekshdratedaghadded tehueedSpRbdure. 0.93 g of oil is
anoun a of THF, and the organi c phases are 15 conbi ned,

di | 0t th Et QAc and water, and then brought to pH =

9 W|2tIh¢IC]\I NaCOH. After separation by settling out,

t he orga(gu\Tc phase is isolated anq{\,@ash d vvlth a 15%

Na2CO8 sG W th vat@r*<8Hd wth 3y at ed NaCl

sol uti on, d vagoraf ed. 900 O|I ar e
]1c®N EltalmﬁtozN

Ci

obt ai ned. Prearaf)l on f22Et 20 22.1 02N,
C N Et

4.48 g of powdered Zn are added to 1.16 g of product obtained in stage 21.3 in
40 ml of THF, followed, at —5°C, by 5 ml of acetic acid, over a period of 25 minutes.
After 1h 15 of reaction, the residual solid is eliminated from the reaction medium by
filtration, the solid is washed with a small amount of THF, and the organic phases are
combined, diluted with EtOAc and water, and then brought to pH = 9 with ION
NaOH. After separation by settling out, the organic phase is isolated and washed with
a 15% NayCO; solution, with water and with a saturated NaCl solution, dried and
evaporated. 900 mg of oil are obtained.

Preparation 22

221
O,N N NaN,  ON N
S—cH,cl U S—cHyN,
o o

1.26 g of sodium azide are added to 1.64 g of 2-chloromethyl-5-nitrobenzoxazole
(prepared according to Synth. Communications 1989, 19, 2921-2924) in 25 ml of
DMF and the mixture is stirred at ambient temperature overnight. The reaction
medium is poured onto 150 ml of EtOAc and washed twice with ice-cold water and



10

15

20

25

CH20 _ N>CH2N3 ~ O 0 1.26 g of sodium azide are added
to 1.64 g of 2-chloronethyl-5-nitrobenzoxazol e :

Wor zpev@d7egcor ding to Synth. Cprmuni cations 198¢1/ER2006/001518
2921-2924) in 25 mM of DM and the mxture is stirred

at anbi ent tenperature overnight. The reaction 25
mediumis poured onto 150 m of Et OAc and washed tw ce

Wi th.ice-g0 2074003765 1 o

pertr5 SR, bar e 2R RGP 08 FHTe Hbase ftgied and concentrated
sol wriderredaded roesgansi &-4plgaddlick odrdrececametedoncent r at ed

under reduced pressure. 1.42 g of black oil are

recovered. 5 22.2 02N N QZN N (ph)3p" H20 \ CH2N3

\CHZNHZ ~ O ~ O 2.84 g of triphenyl phosphine are

added, 2pn 10 mnutes to 1.40 g of the product :

obtained ip,stage 22.1 in 30 nl of EtQhg, and then,

after 10 m hubg .%6 m of ebenoare agdetif 2
m nutes. After o s“WiNsh stirring at 60 and THBNH,
cooling, the react icbn_ mediumis diluted w EPOAC,

ah?ht hQ.SBStr ga)lﬂlttﬁplﬁﬁgggﬂiob]ﬂliﬁ\@ﬁﬁeﬂid}?%t i Whﬁﬁutw%@ﬂq{).tg‘@f‘the product
Wi .sat.urate sol u . organi ¢_phase is

dri é’&glél?? 158%@8%@#&?@9 mt#o%tgqﬁcea?ffgﬁnp%%r@?m?ﬁel-l6 ml of water
r esiaduedded ihak eninutps. i Aftdrt 20haurd wish etkiringcdt e CyWwEthen cooling, the
W t : : ' a re mhi ned, .br ought .

i nt Ic?)eag gﬁ% gl%cﬁ]d II\III\A;[F ﬁ d@%&gﬂ &a%?%(?oaﬁf}ﬁ[ © Ot mpCI-P@S?L Withgd with water
| O\Iaﬂémﬂ Wik @.rsa@,lengd HaChrolbyors €littel drggniophasetibdried and concentrated
Or 9RH& RPRASA préssuM@ e de Wit isWak &l uﬁ‘g&g E‘tﬁ?ﬂnd"'idsﬁké thg twice with

sat l{é@ﬁgg NaCl' sol ution. The organic phase IS ¢

and tegCetPhsseret cegboes tipeey drte copigelivife EL8AC, and brought
ny of pthe lExpant N a0l cAféMseph@ioh ByRediindbuli the organic phase is
22. 3 .1 N B 02N\7 | |2z 727 >.-d°—|TNH2|.| .
vs: TR BB R Dbt S Rl NEC aldiogo THE piganic phase i dried
di ssod veatentrattd urierofed DEM prassdrd, hemive0iod mguifihd exgectdi product in

trigt rne fiol | owed by 1.1 equivalents of BOC20 are
added%%hgo Atog’r 5 h, the reaction nediumis dil uted

with CE2€12 and then washed successively with a 5%
KHSO4/ K2SO4 sol ution, water and a saturated NaC

sol ution. Ak crudeN s dried aod,evagal ynser
reduced press SO\>&SCHI2®IH9bt ain 388 ng e \>—CH2NHBOC
expect ed 0 o)

The product obtained in stage 22.2 is dissolved in 10 ml of DCM, and then
0.4 equivalent of triethylamine followed by 1.1 equivalents of BOC;0O are added.
After 5 h, the reaction medium is diluted with CH,Cl, and then washed successively
with a 5% KHSO,/K,S80, solution, water and a saturated NaCl solution. The crude is
dried and evaporated under reduced pressure, so as to obtain 388 mg of the expected

product.
22.4

O,N N, H)N N
M—CHNHBOC  ZwAcOH S—CH,NHBOC
o o

—_—

The product obtained in stage 19.3 is reduced quantitatively with Zn/AcOH, so as
to obtain an oil, according to the method described in preparation 18.4.
Preparation 23
23.1
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product. 22.4 &N NKN N O / > -CHZNHBOC Zn/ AcCH |

/| ~CHZNHBOC 25 The product obtained in stage 19.3 is
walpeEdoepraat i tatively with Zn/fAcOH, so as to Ot RIFR2006/001518
an oil, according to the nethod described in

preparation 18.4. Preparation 23 23.1 WO 2207/ 003765

15 PCT/ FR2006/ 001518 Prepared according to J Hetero.

Che : . .2 ~Red [ t he producct

obt ar?rﬁé%zgﬁcéo ﬂgaéfégé.}%%ﬂo't%hegh%rfhlr’]l?lg\ivat er according

to ChetZbstr. 1950, 4474. 5 Preparation 24 Prepared

acc ; : ¥ :

Pr oy REHER of i oRlcty (R BN D o P g yater according to
Chi 4 dbsiBol98§ndt7fe64 vol . 22 pages 33- 37

Prepar aprepatai?éh 19 Prepared according to the procedure

descri bed,in patent gpplication W92/05164. The

conpdGRgEd B¢ lgﬁ?n]'aﬁ‘(tF’fCl- g 1 thabtler 1%dd in Tabl e

2 bel ovPreg#ABlidn 25 15 Preparations of the conpounds of

(01 15lePrfd i qoeaibd 8P pp Aises e, Pl g midfei: 187 5] %2 pages 3337
N SNN _Prepamgerc2@l product / X -O 19 SQ2 _ Prepared
accopdhN8d b&olding 6 the profdabRIREGibed I8 Phtcd B Biicabn W092/05164.

The compounds of formula (I1I) are characterized in Table 2 below:

TABLE 2

Preparations of the compounds of formula (TIT).

Prep. Ary X =NO7 (IV), HCI X =NH> (III)
NMR NMR
17 /N\ S _ Commercial product
XAG’;TG |
18 N\/ S\/N _ Commercial product
X
19 !SO N _ Prepared according to J.
X NH Hetero. Chem. 1986, 23,
1645-1649 and isolated in
hydrochloride form
20 O\}/Me B Prepared according to
< ﬁ@({q J. Chem. Soc. 1928, 121




1645-1649 and isolated in hydrochloride form 20 0 Me

_ Prepared according to X NJ. Chem Soc. 1928, 121 _

WO 22070398765 16 PCT/FR2006/ 091 5 1 8 21 X 2bcdr/rr2006/001518
21.4 O 1.00 ppm t: 6H 2.50 1.00 ppm t: 6H 2.5

ppm  ppm gqd: 4H;, 3,75 ppm s: qd: 4H 3.65 ppm s:

2H,  Et' ~N, Et 2H 7.00 ppm s: 1H, 7.75 4. 90 ppm bs:

2H: . ppnT_d prT —S* H—650
prmﬁdcr 1iH 14718 65 ppm| d: 1h 214

15 F 2 303%19141 t 5HQ§040 | PRIRon® & 611; 2.55 ppm:
9H; 4.4 PRI d: 2
ppm t: b@m 21FiI4 ﬁﬂé@@nm AT Gefifippm: s: 2H;
dy 1H 1315768 pp: s:peny7.76 d: ibbpﬁn&@ 2H; 6.45
ppm d:

p d; 1t H 7. m
1 23 NI 23.1 23.2 X ~ E}?\Ifiﬁ’éég%‘é%pﬁé%cdord ‘%ﬁ ;50 ppm: dd:
Prnepared according to HetlerdH; Eheppm:kBDTH, 101HC&@rppm. d: 1H; 7.15

Abstr. |1950, 4474. 755 N\| Prepared according to f)iﬁm' & 1H
24 N XN Bt ero——Chem 11970, —7——1019=102+—2>———
N, 02Prepar e aRcording to |X /- -N228I1. Sci.| Fac. 224
Chi m Iind.

Bol/ogRa 1964 Vol 128 19359915{ 835 31 2§ 3%Ja;pm s: OH; 4.25
P epar é¢d accor|N to the roce ure degcrib

ppm 1 2H; 7.65 ppm: t: ppm: d: 2H; 4.95: bs: 2H;
NHBOC | 1H; 7.95 ppm: d: 1H; 8.30 6.55 ppm: dd: 1H; 6.75

ppm: dd: 1H; 8.60 ppm: d: | ppm: d: 1H; 7.25 ppm: d:

1H. 1H; 7.45 ppm: t: 1H.
23 N/%) 23.1 23.2
x GN Prepared according to J. Prepared according to
— Hetero. Chem. 1973, 10, Chem. Abstr. 1950, 4474.
755
24 N B Prepared according to ./

N
X‘@N Hetero. Chem. 1970, 7,
— ' 1019-1027
25 /N\IO B Prepared according to
X < ;—;N Boll. Sci. Fae. Chim. Ind.
Bologna 1964  vol.22

pages 33-37
26 ﬁ ,O _ Prepared according to the
\ :‘: procedure described in
patent application
W092/05164

The numbers of the compounds exemplified refer to those given in Table 3
hereinafter, which illustrates the chemical structures and the physical properties of
some compounds according to the invention. When they contain an asymmetrical

carbon, these compounds are obtained in racemic form.
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X/ \ NH patent application W92/05164 The nunbers of
t he conpounds exenplified refer to those given in

WabbeoBoodwesel nafter, which ilhystrates the chemeFr2006/001518
structures and the physical properties of sone

conmpounds according to the invention. Wen they
contain an asymetrical 5 carbon, these conpounds are

R S R A T Osggagmthrishazol 5-ylamino)-6-(2,6-

N- [ 2dicRloiophetvd ippvoidb| Qaﬂﬂﬁzwﬂmlamy'f’@mm o))l ; 16difrztiBrlethylurea

di chl or ophenyl ) pyrido[ 2, 3-d] pyrimdin-7-yl]-N-(1, 1-di

nmet hyl et hyl )urea 3.21 g (28.6 mmol) of t-BulK are

added, 321 E52Ri6rmamed), oftteBBIB 2rg ad@d, mmbi nimites, 5o 8138 g (20 mmol) of

am ngeof,prepa &b%ﬁﬂoﬁﬁ?‘ ‘ﬂrllﬁ%iee 224in14% 41 §‘ﬂ DRSEVER! then 7.71 ¢

and then 7.71 he urea o
pr epdfer Bwhiof the pagy ef Hreﬁ?rétl%éléﬂ TahlepD arfi #ldeddn 29 rginutes. 1 g of

Of iBﬁ@Qﬁs' asgaﬁﬁﬁdd’édm?@ 1@3&? Fand HEMNSy oRRBUDIERs dgfin added after

ain af t 2 .hours, After
reac% E% Sf%ﬁefef%ﬁ%w ? ﬂaur.se B ESAGHORBISTIR 1Silwiac iy ice-cold water,
Wi t haridCthen ektlaoned efith BEOWk. tTRnoxhic qﬂlhﬁhsvw&ihe&tt%@ with water and

ohe SIS 055t BT R BB Ll Reuced prossue
concEm catleds undlatedrleoanBdOﬁregwa rIElxturél' fmlddhaqbeecllpstate is filtered off

trityreied chid %Et ﬁ{ydfkﬁf’# pop géi‘ WeU1Bent 32 rga@sﬁu (L GHCI/EOAC.

precipitate Is ered then chrormat ogr

on si Biof gxpysted W?@%W@Wai’é@ %Hssﬁii (v/ V)

%'CJ-?XE%?EE nﬂfouﬁd( Pe6t e9 NL[(’%E" ct 3-%6ﬁzo@lﬁﬁnﬁhﬂﬂ¢ylammo) 6-(2,6-

N G AN e T A R ——

di chl orG@hpoyid) pisrpreipdfr] Bl;jtﬁ}? pythE Wiaghian carélpbl]md\lih ,-s(attide dfith the amine
t

net hé/flspg‘%gy&oun%al? l%l‘go?un is prepared in e sane

Frting wwth the am ne

pr e (Conpabhé Mo. @IANPLEE(E% d(C@b]mdwnﬁl)ﬂe[(l 3)dihydro-2,2-
N- [ 6(11§%d§'2d1 Lol AeRhRRN. )1 a%nh& o] p{??“ﬁ’ %5 7- yl(]j N );1 1-

dIOXId 1-b en2|soth|azo
i mi ofipe y;frtmre%l 1- 20 di rrethyl ethyl)urea A mxture

Of 437 AoniQfuré Bf«‘4§mhig%fctﬁe Bﬂhﬁ% rbﬁﬁﬂatﬂtﬁl 19"1nT"ﬂ:QJ|1@2 2m hydrochloride

droch] o and
pr epatat f {J]%ﬁmga‘#tg] © fireaze fﬁ?é%{?té%'gﬂ it #@gﬁl L (ﬂre heated m 15 ml of
et haatiednof 6or ShdwasirBhe rEhetionedediuonis eaparaed o awapsy afdetlen taken up

t 0 &

PR S o LS 00 PR s
| S %P@eﬁ@érlat ecitiing ewt ahd rvgaSb@d witine atea siné cthew tvhth/vatsaturated NaCl
and sbhﬁﬁ)nv\”l‘ﬁ@ dl% g Has had €4 bR Gha sactﬁlla'tgd d;g{:aer %Bﬁce%régés@hfe The residue

phase 1s drie urat ed under pres

The 1f #8rified by flash shramageigphy madna 6Fﬁd€ﬁ¥t§t° §rtapHifo Wi vh of EtOAc in
a_grohir8 im0 7 Drigbf 40R416W/ s¥lid Qfc SHtAMREd. INTH-c3vor of orm

275 ﬁAR{PLaE x: el |(8gvmlsngllnidd N ol?)t aquféq(iZ é\/l&lichlorop?henyl) 2-[(2-methyl-6-
benzoxazolyl)amine]pyrido[2,3-d]pyrimidin-7-y1}-N'-(1,1-dimethylethyl)urea
210 mg of the amine of preparation 20 in Table 2 and 562 mg of the urea of
preparation 1 m Table 1 are heated for 8 hours at 45°C in 20 ml of ethanol containing
0.02 ml of concentrated HCL. After concentration under reduced pressure, the residue
is chromatographed on silica gel, the eluent being CHCl;/MeOH: 98/2 (v/v). 300 mg
of product in the form of a yellow solid are isolated. MH": 536.
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EXAVPLE 4: (Conpound No. 4)
N-[ 6- (2, 6-di chl orophenyl ) - 2- [(2 met hyl - 6- 30

\}i%%?ﬁgl gg) am no] pyri do[ 2, ?l pyrl m din-7-yl] PJ&T/IGI%QO%/OOISIS

ethyl)urea 210 ng of the ami ne of
preparation 20 in Table 2 and 562 ng of the urea of
preparation 1 in Table 1 are heated for 8 hours at 45C

in f_ et hanol ont ai ni.n
o da A s (TR S § o urd$-(P-Sligiderophenyl)2-[[2-

pr es[eameylamm)ﬁeaiympﬁbemﬁ@rhﬁﬂ@mggg?ﬂa@@ 318]p§fhlﬂ1&iﬁ—7 yI-N'-(1,1-

gel nt bei ng CHC13/
gfmtﬁgg 57 Y the form of ayellowsolld are
[ soI ated. IWH: 536. WO 2207/ 003765 18

EI—CE-g F?@%&%%éﬁé? greﬁéﬁuﬁr E?Ss[afr% £ compound ) starting from the amine

[ (dlzéthmaﬁ@i)qm?ﬂhlyll'l]ab&—benzof ur anyl ] ami no] pyri do[ 2, 3
d] B A VP ies: 7(@’31‘]‘1 (Nnd(ﬁo J6'() i D, kgettlﬂ)fl P[E'é%@% cc]jlcﬂlorophenyl) -7-

repare
NOATITNE %awrﬁécarmnyﬂaaﬂmpﬂpméq[atsr@ﬂnmldmz “Jamino] 2

Tablben;&;x I}ﬂﬁb&, car(;g;gg@ound No. 6) 1, 1-di nethyl et hyl
or o

[ % [5( g_[ % gl'm?élpﬂ)ﬁlgpwp ﬁgﬁqz}g}ebqu] cog?ﬁoHBcji 4, starting from the amine
pyr 2Ad{ X pBepchfquiomi A% idiTab®-2/1 ]| am no] - 2-

b ] I

bensssypl 1L TEUMLLGN IS A, U e tomne
t he (%ﬁwdﬁréﬂorzahmyb)pypd@@aar Alpyomidia- -yl N1 & -dme ESNBLErea
71 ( Conpe ofNQJmp?c)und 6 are treated for 1 hoyr with 3 nfl og TFA in 2 ml of DCM.

é\f{% am nonet h enzoxazol yl']am no

(2, 6HP‘%?PH§%%9P§%;X?@%{1 Prsyepilie) igpidne is7talgr] upin @ IPCM/water
, 1- mlmtmmh&tﬂeybmuleaﬁen &%gﬂgt@b 1%/3 d @%\rx\%co solution. After

treatedfor 1%{1 E]r? T in anDCMS&S

AT ¢ SYPRERBOA AT n s RS QR Pl STl vifgater and then with 2

r esbdumtadsNeGkerutum, dried aDChbuahanted nindeturecduadbrédierepiihe crude is

' S fé{ﬁ‘?pe@ﬁ lfﬂsx@ﬁ cho n?at é‘ @Woﬂ%llﬂt 1get{ m% g ant ; O{I%L(ggtg'lo% (v/v) of

sep ratlon gani C
| s wedneal Wi Pﬂh@akoé)rmgﬂﬂyqlmsqhdtane ascﬂ%@:t MIEH &d 1 NaCl

sol EK'PQ\PIPLE”S' ed, (@Bﬁ SARCRBLG)at eCi\g—;;@gg,gécLaﬁb&%ﬁﬂenyl)-z-(lmidazo[1,2-

pressur crude 1 s urlfled ;
G BTGB SR BRI Geyrimdie: LyARK L Bedimgtboleghyurea
10% ( VCUmpGﬁnd 20 prepdran e thie @aﬂa@Ma THQoiBohd ¥ &k from the amine

I 551. LE 8: (Conpound™ No.
8) %?%%"rfﬁ%pér"a&oeﬁ?a?i%m 2- (i ni dazo] 1( Pou
a] PEXIAMBPEB 9y | @bompg Vel f) 2 I\B{@Im@ﬁumﬁbﬂheiywﬂ f[NZ 4]diazolo[1,5-

'@b&ﬁg&m& e L e

of pre amaﬂmshS‘ wprEparghisl the 3ame mﬁmwmao@nd 4,Gtarigi frdm the amine

[o@r arat1c|m02h4 mr%abrl}ee% l)-2- ([ 4]triazol o[ 1, 5-
a] ﬁ&gﬁéﬁ@ O 18] 5 Nk | At PP ylagine)-6-(2.6-
,1- cﬂtmtdpﬁb@ﬁlwnh@[zeﬁd]ﬁ@ﬂm&ﬂﬁﬂ-yﬂ-Ns(lplr &ﬁ%tﬁﬂethﬁ)ﬁx%s

same V@¥683 o%%gﬁ8&g]ls addeg E%I nl% {Org rr?n)tctul?e gf 0. 468 g of the product of
preparation 1 and 0.202 g of the amine (III) of preparation 25 in Table 2, in 6 ml of
DMSQ, and then a further 0.168 g is added in 1 hour. After stirring for 2 hours, the
reaction medium is extracted with ethyl acetate which is washed successively with
water and a saturated NaCl solution. After drying over NaySO, and evaporation of the
ethyl acetate, the crude product is purified by flash chromatography on silica gel with
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of preparation 24 in Table 2. EXAMPLE 10: (Con'pound
No. 10) N-[2-(2,1, 3- benzoxadi azol - 5-yl am no) - 6- (2, 6-

®Q) 2207/003765
di chl or ophenyl ) pyri dof 2, 3- d] pyri i di n-7-y1 ] - N - (5 11 §P006/001518

nmet hyl ethyl )urea 0.168 g of tBuOK is added in 25 mn,

to a m xture of 046890f t he product of preparation

1 and Il of . preparation 25 in
Tablrhe‘c”q%idleng go f{ﬂ’e(v eﬂ%ﬂ&C%tﬁ@nmadlfﬂﬁﬂpfqli’é?th@eléSbf‘gge powder is
i s abteded, % O, MBft623.stirring for 2 hours, the

rea mis extract W et a e . wh
\m‘%}f—@é&yes& Vv mpouflﬁg\% w;t er an @easg‘ﬁlﬁﬁké’fjez'dmmdo 2,1,3-
mgbeg@:ptbmad@ﬁoi ﬁytamm@)réj&(ihg dostgoropad SO yade] 2,3-d)pyrimidin-7-y1]-N'-

evaq@qa&hﬁ[hypgth#l?g ethyl acetate, the crude product
i ed by 3?1 chromat ography on silica gel with

IS puri
WO 220%%@3"7’@@ hloispprepaRE 0D 6hOGame 5vay 8s camgpadi énstading from the

0 t anfifie (Mpréparefiortdyt TA€bat e in di chl oronet hane. A
bei ge powder is obtained, m= 0.22 g. MH=523. EXAMPLE

11: (Conpound No. 11)
N- [ EXAMPIFEShIR D-(ZoRimdinedd 14e- 12-31)3-

b t 6-di chl h I d
o e n Z 0 I@ o%lﬁgé dZL3 2¥ ﬁe”ﬁ)r”&}:ﬁ? 1%&.(3 famli %/ayoars chm%cn)%l/n(; P s[talu’ting from the

rim
d| ﬁﬁ”tllifﬁy %h@fl grgp@aslcmoﬂrﬁom Meiblel2 iavd pneqatestiate uidaselected from the

sa G am ne of

pr g%rmﬁsgﬁf% | %@')d%ﬁhe g{eg&kﬁﬁiége#}é {Z]l ( Conpounds

No. %zﬁé;kﬁ_ﬁ@ dsNe2-12) Nr[@-(@Brlephensgittiadisdvd-S-ylamino)-6-(2-
sanBromy- Gaﬁlld‘r@mw)ﬁyﬂdo stad yﬁaldlﬁ i Re (1 ?'Hnﬁgth?fe Hylyurea

of %55, 5ﬁ| ﬁ ﬁ] an_dppropriate ure
sel ett 1 Ot l( %ran]Tu-&@ 8t§ fN“f{%l(%ﬁabqn[ZPg‘llBélfathé ylamino)-6-(2,6-
F[\){ Féahwmpdwsy])nyrmm 8- d]}pwﬁlxﬂw[zlﬁzl]lﬁl‘ eglgmapund No. 12)
e 0
@mpmab ﬁgjq%i)giy | dc}gm BT Do i fiasiogh s argino)-6-2.6-
1 19¢rroraemienEbpii IprEmiditAVRIL ENL8E, | {dGoehelettg]iNeea
é—?llﬁNﬁ%FiEnlg f ?C%Béﬁ{@ *N%d'ﬁ?% [25[2/ b %rﬂeﬁ%th%d&zol 5-ylamino)-6-(2,6-
[ 2, SO &meﬁf}’%ﬁ’)ﬂ“-dﬂ%ﬁd Inrirsidin T ud b -ekedvReE 14
(CFEK BIL%loé %(;}émEjOund N§o|16 N— 2- (n% 3 benzothlaglazol -5-ylamino)-6-(2,6-
di b‘fﬁé’ é‘ﬁ?ﬁ%ﬁ ?‘% B %ﬁ"ﬁdli‘l nplwnyltﬂrea\r (1, 1-di m
et hEKéMILE UWB&COIEW\NELEollﬁ'?) YUBGD ey thikdhzol-5-ylamino)-6-(3,5-
Z 0
di b‘?‘é‘%“’#@ﬁﬁ%}wg?ﬁ@% -4 Hﬁwﬁ?ﬁh W‘ilﬁr‘flmﬁ%ﬁ?‘@w )ig%
NG 118)) N-{2-(2,1,3-benzothiadiazol-5-ylamino)-6-

N‘ [Iﬂreﬁglp%nao[hqléﬁmhﬁ?lha? O 29 (X'l%ﬂﬂéﬂ)ﬂ&hﬁ%}:@a
m mowd Dreh)) d-BaCebabrnmtiiadiazol-5-ylamino)-6-(2,6-
N- : thythh¥g l)liﬁ')do 2,3-d] pynm1d1n—7 yé]mN;] }b d1 eth lethyl)urea
R e e R
rretdnglu@nplyén)mpgado[zs EPNViRlidin 18+11-0Eg Qﬁﬂfétlﬁlﬂethﬂlﬁﬁea
N- [I?XAI%{E;LE32PG@ %t'q:r)]cl)u% | ﬁ%oﬁl)SNyli, a&] lng enzotlnadlazol 5-ylamino)-6-(2,6-

dichlorophenyl)pyrido[2,3-d]pyrimidin-7-yl]-N'- -(1-methylethyl)urea

<.3

Tables 3 and 4 below illustrate the chemical structures and the physical properties
of some examples according to the invention. In these tables, Me, Et, iPr and tBu are,



phenyl pyrido[ 2,3-d]pyrimdin-7-yl]-N-(1, 1-di nmet hyl eth

yl)urea EXAMPLE 19: (Conpound No. 19)

W 22q72003785benzot hi adi azol - 5- ypam no) - 6- (2, 6-  PCT/FR2006/001518
di met hyl phenyl ) pyrido[ 2, 3-d]pyrimdin-7-yl]-N-(1, 1-di

met hyl et hyl )urea EXAMPLE 20: (Conmpound No. 20)

N-[2-(2, 1, 3-benzot hi adi azol -5-yl am no)-6-(2,6 30

difl Y. [ 3= rim,gin- - N - - di :

et iy TSE Ry eVt R S b B g i ndk B BOC) is he
N- [ Zegihutoxachibarpt grpapl azol - 5- yl ami no) - 6- ( 2, 6-

di chl or ophenyl ) p yrido

[2,3-d]pyrimdin-7-yl]-N -(1-nethyl et hyl )urea Tables 3

and 4 below illustrate the chemlédtLE#ructures and the

physi cal properties 35 of sonme exanples according to

the invention. In these tables,oMe, Et, iPr and tBu

are, WD 2207/003765 20 PCT/ FR2006 0
respectively, nethyl, ethyl, isopr
groups, and Boc (or BQ AT r
group. TABLE 3 5 C HNNN %/ H
Compounds Arl NMR._ch et ion N, S 1.50 ppm s:
o9H 7.50 - 7.7¢ppH " m BH ~N' N ANH5 ppm dd: 2H;
8.15 ppm s: IH 8.35 ppm s: t;ﬁLg.ZO ppm s: 1H
9.35 pmm s: 1H, 10.65 ppm s: X . ppm s: 1H
2 NismN1.40 ppm s: 9H;, 7.45 - 7.80 ppm m 5H,

8. m, $: 1H, 8.35,ppm s: 1H [8.80 ppm d; ;
9.‘%3“%03%“ I in o sefbhm /s 1r 10,60 pp&’?‘@ 1H
3 SOz 1.4% ppm_s: 9H 4.45 ppm |s: 2H 6cltGactbitbatpm
d: 1H; 7.4%5 - 7.70 ppm m.3H 7.8 ppMm _4de;. X 05

1 ~ . R .
bpm s: 1H| 8.15 pp o ]S Q.SOme. s.q)%, 7:'5'(_)| 7870 ppm:; m: 3H;
—N 7.95 ppm: dd: 2H; 8.15 ppm: s: 1H; 8.35
ppm: s: 1H; 9.20 ppm: s: 1H; 9.35 pmm:
s: 1H; 10.65 ppm: s: 1H; 10.75 ppm: s:
1H.

1.40 ppm: s: 9H; 7.45 —~ 7.80 ppm: m: 5H;

PN
N N
\ 8.15 ppm: s: 1H; 8.35 ppm: s: 1H; 8.80
ppot: d: 1H; 9.20 ppm: s: 1H; 9.55 pmm:
s: 1H; 10.60 ppm: s: 1H.
SO, 1.45 ppm: s: SH; 4.45 ppm: s: 2H; 6.75
I\IIH ppm: d: 1H; 7.45 - 7.70 ppm: m: 3H; 7.80
ppm: de: 1H; 8.05 ppm: s: 1H; 8.15 ppm:

bs: 2H; 9.05 ppm: s: 1H; 10.10 ppm: s:
1H; 10.20 — 10.30 ppm: bs: 1H; 10.60

and tert-butyl
fut oxycarbonyl

ppm:-s: 1H.
OYMS 1.45 ppm: s: 9H; 2.60 ppm: 5: 3H; 7.50 —
| 7.70 ppm: m: 5H; 8.10 ppm: s: 1H; 8.30

ppnx: bs: 1H; 8.90 ppm: bs: 1H; 9.15 ppm:
s: 1H; 10.45 ppm: s: 1H; 10.75 ppm: s:
1H.




bs: 2H, 9.05 ppm s: IH 10.10 ppm s: 111; 10.20 -

10.30 ppm bs: 1H, 10.60 m s: 1H 4 OYMe 1.45 ppm

WO 8H)7/003505ppm s: 3H, 7.50 -2 7.70 ppm m SHCBERR006/001518
ppm s: 1H, 8.30 ppm bs: IH 8.90 ppm bs: 1H 9.15

ppm s: 1H, 10.45 ppm s: 1H 10.75 ppm s: | H WO

207/ 003765 21 PCT/FR2006/00 1 518 5 1.00 ppm t:

6H;, 1.:45 pqd : 2.50 0 Et ppm, fd: 4H 3. 70.ppm

S: 2H;5 6. 55 pr : 7. 401(% pip.mig‘ B%mz'ﬁ?‘llﬁ’g’l’-ts‘ 9H; 2.50
g.10 ppm |s: 65 fbm  Bd: 1pr@x 40 45h M 70gpmil b 2H; 6.55 ppm:
10.15 m s: ; N6/ 17352) ) 9§—}|{ 2.10
1.40 ppm s: e 26 ?%%ﬁ PP

M 5H 7.75 NHBO ppm dd: 1H; 8. 05 Hérﬁﬁ%ppnmbls IEH ?OOppms 1H;

ppm N bs! 1H 8.65 ppm s: 1H; 91005 B & SH. s pprm: s: 11,
10.30.m s IH X2-H60 m s: IH 7

i
2.10 Spm Bs: O 0 ppm s: 21}-}0 PP“H§ 991717'@ P@Eﬂﬂs 9H; 4.35

m 4H 7. 80 wi;"' 8. (@pﬂpﬂﬂ%ﬁulsl:t?@}plaﬁq m: 5H; 7.75
ppm N bs: X 855, pp.
10.25 m s | H 10. N}lﬁﬁ’c gr: @‘gr{%‘pﬁq‘)ﬁymgﬁ 1H; 8.10 ppm:

7.40 - 7.70 ppm m 7H, N/ N 8. 10 bppiH; 855 phid; s:8H20.10 ppm: s: 1H;
ppm s: 1H{ 9.10 ppm s: 1H 9.65 ﬁﬂﬁbpﬁm Slll—h ﬁ?ﬁogp%m,s 1H.

ppm ST I J.U.b ST IHT 9N pmnt
7. 70 ppm m 7.85 ppm s: 12rl5lpp81 i5911b,p2hi0 Bpm: bs 2H: 3.90

[H; 8.25 ppm 340 ppm s; 9% 4PPM70Spm: m: 4H; 7.80
IH 10,10 pmm s pg"hl’ 15720 ot

X N 55 H
m N)\/%'-P ppm: dd: 1H; 8.03 ppm s: 1H; 8.15 ppm:

bs: 1H; 8.65 ppm: s: 1H; 9.10 ppm: s 1H;
10.25 ppm: s: 1H; 10.70 ppm: s: 1H.

8 /ﬁ 1.50 ppm: s: 9H; 7.40 — 7.70 ppm: m: 7H;
‘</:N),;N 8.10 ppm: s: 1H; 8.20 ppm: s: 1H; 9.10
— ppm: s: 1H; 9.65 ppm: s: 1H; 10.30 ppm:
s: 1H; 10.60 ppm: s: 1H.
9 ,Nﬁ 1.50 ppmy: s: 9H; 7.45 — 7.70 ppm: m: 3H;
74 =N 7.85 ppm: s: 2H; 8.15 ppnu: s: 1H; 8.25
_ ppm: d: 1H; 8.40 ppm: s: 1H; 9.15 ppm: s:
1H; 10.10 pmm: s: 1H; 10.55 ppm: s: 1H;
10.60 ppm: s: 1H.

10 /N‘*-O 1.45 ppm: s: 9H; 7.50-7.70 ppm: mt:
/I\fl 3H; 7.75 ppm: d: 1H; 8.00 ppm: d:
1H; 8.20 ppm: s: 1H; 8.40 ppm: s: 1H;

9.15 ppm: s: 1H; 9.25 ppm: s: 1H;
10.65 ppm: s: 1H; 10.90 ppm: s: 1H.

1 H 0
N-G7 1.45 ppm: s: 9H; 6.65 ppm: d: 1H;
\ —0 7.40 ppm: s: 1H; 7.45-7.70 ppm: m:
NH 4H; 8.05 ppm: s: 2H

9.05 ppm: s: 1H; 10.00 ppm: s: 1H;
10.55 ppm: s: 1H; 10.75 ppm: bs: 2H.




10 N~ 1.45 ppm s:
ppm d: 1H;

8.00 ppm d:
Poe267/003%65 9. 15 ppm s

9H, 7.50-7.70 ppm nt: 3H 7.75
1H, 8.20 ppm s: 1H, 8.40

1H, 9225 ppm s: 1H, BOTER2006/001518

ppm s: 1H, 10.90 ppm s: 1H H O 11 NH S 1.45 ppm
s: 9H, 6.65 ppm d: 1H, O 7.40 ppm s: 1H, 7.45-7.70

ppm m

ppm s: 1H

NH 4H, 8.05 ppm s:
10.55 m s: 1H, 10

2207/ 003765 22 PCT/ FR2 006/ 00 1
(1) SSNNNNNHHR ON~ H

2H 9.05 ppm s: 1H, 10.00
/ bs: 2H WO
TABIE 4

TABLE 4 Ar2 N

Compound Rl Ar2 NMWR

romor, 6- 1.50 ppm

characteri zat {yon

s: 9H, 7.45 Sﬁlp\)loﬁr H; 765 chl or o enyl ppm d:{QH;
7.80 ppm d:°\lH; /OJ ppm 2H,_/8.15 ppm s: 1H;
8.25 ppm s: NIH 20 Rpm™4§° 9. 3@¢gppm s: 1H;
10.75 m s: 1H, 10.85 nd s: 1H 13 et hyl

2, 6-di chl orophenyl (DVBO + TFA deutS yRi. 15 ppm
t: 3H 3.35 ppm qd: 2H, 7.50-7.70"ppmym 3H, 8.00

ppm dd:
m s: 1H

2H, 8.45 ppm s:
14 tert-butyl

IH, 9.00 ppm s: 1H, 9.30
2, 6-di bronophenyl 1.50 ppm s:

Gthpdurdd

PPy, t:

1H, 7.8Q,

NMR

characterization

12

tert-butyl

2-bromo-6-

chlorophenyl

1.50 ppm: s: 9H; 7.45 ppm: t: 1H; 7.65
ppm: d: 1H; 7.80 ppm: d: 1H; 8.00 ppm:
dd: 2H; 8.15 ppm: s: 1H; 8.25 ppm: s:
1H; 9.20 ppm: s: 1H; 9.30 ppm: s: 1H;
10.75 ppm: s: 1H; 10.85 ppm: s: [H.

13

ethyl

2,6-dichlorophenyl

(DMSO + TFA deuterated)

1.15 ppm: t: 3H; 3.35 ppm: qd: 2H;
7.50-7.70 ppm: m: 3H; 8.00 ppm: dd:
2H; 8.45 ppm: s: 1H; 9.00 ppm: s: 1H;
9.30 ppm: s: 1H.

14

fert-butyl

2,6-dibromophenyl

1.50 ppm: s: 9H; 7.35 ppm: t: 1H; 7.80
ppm: d: 2H; 8.00 ppm: dd: 2H; 8.15
ppm: s: 2H; 9.15 ppm: s: 1H; 9.30 ppm:

-s: 1H; 10.75 ppm: s: 1H; 10.85 ppm: s:

1H.

15

ethyl

2,6-dibromophenyl

1.30 ppm: t: 3H; 3.30 ppm: qd: 2H; 7.35
ppm: t: 1H; 7.80 ppm: d: 2H; 8.00 ppm:
dd: 2H; 8.15 ppm: s: 1H; 8.50 ppm: s:
1H; 9.15 ppm: s: 1H; 9.20 ppm: s: 1H;
10.20 ppm: s: 1H; 10.70 ppm: s: 1H.

16

phenyl

2,6-dichlorophenyl

7.15 ppm: t. 1H; 7.50-7.70 ppm: mt:
5H; 7.75-8.10 ppm: mt: 4H; 8.30 ppm:
s: 1H; 9.25 ppm: s: 1H; 9.35 ppm: s:
1H; 9.50 ppm: s: 1H; 10.85 ppm: s: 1H;
13.30 ppm: s: 1H.




ppm d: 2H, 8.00 ppm
1H, 9.30 ppm
Won22057/003%65 15 et hyl
3H, 3.30 ppm qd: 2H,

ppm s:

2H;, 8. 00
1H, 9.15

ppm

ppm s: 1

S:

H; 920ppms

dd: 2H;, 8.15 ppm s:
1H, 10.75 ppm s:
2, 6-di br grophenyl
7.35 ppm t:
dd: 2H, 8.15 ppm s:

21-1; 9.15
1H 10.85

1.30 ppnPCT/FR2006/001518
1H, 7.80 ppm d:

1H, 8.50 ppm s:

1H 10.20 m s: 1H

tlol%a m?.

8.30 ppm
9.50 ppm

2207/ 003765 23 PCT/ FR2006/ 001518
3.

1. 50 ppm
ppm s:

3H 7. 30

=

6
Y

1

Eorhith
s: 1H

s: 1H;
s: 9H
p

phen I5 6-di g
pm 5H 7.

75C80 D S gH: FY0Gm: : 61 6.65

odigthpmypheiyl 1H 1SbridSs: BPIY7. mppnm lH 8.00 ppm:

0.85 ppm s: |H,

6H;
8 OC

70 ppm s:

pm s: 1H;

(&6 20T i 57 31920 ppm

6l 16:5°.30 ppmhsxyf@hb’.hw ppm: s: 1H;

pﬂmo ﬁgsaﬁ 8. 20

ppm_ S
|C)|C)I']’18 S:

ppm s:
8. 00 ppm

9.35 ppm s:
but yl
6H, 6.55]

19 tert-
ppm s:

9 2C

mw bytgl 20 m
9H, 7.25

p
dd: 2H
1H;
2, 6-

La NN

pp1m .
@hemrh 18 4
pm s:
8.20 ppm s:
10. 50 ppm s:
di met hyl phenyl
ppm s: 1H 7.2

1H, 7.45- 766
1H
1

D

B " TU.OU
0P Sp%nWS ppos: 1H; 7.45-
3;8813% B 58190 ppm: dd: 2H;

18.30 Pt Sl 9.20 Bpm: = 111; 9.35
L pfmpRNH5 10500208 18 1075
0- 7. 40; ;i 3H 7.95

5 Ppm,m 1M 9 30

erﬁ,‘gm

C‘ -

ppnT—dd:
pprif s:

tert-but
7.15-7.
dd: 2H
s: 1H 9.

pe!

yl
30:

2H—8—1€

2, 6-dilf
n: 2H
8. 25 ppt
30 ppm

I
S.

v'\ Py Q
||| S+ J.II, I~

| uor ophenyl 1.4
7.50-7.70 ppm
S:
1H, 10.50

P O L

14dy-10yn 5 zppinnemylpuenyllo 654ﬁopmm s 9HH. OQQ)pm s: 6H; 6.55

15 p%g{n

1H; 8.45 ppmPPg: fi¢4 2H98115) pplm s: 1H; 9.15

1H?H7%0740 m: 3H; 7.95

ppm: s: 1H; 930 ppm: s: 1H; 10.45

ppm: s: 1H; 10.65 ppm: s: 1H.

20

tert-butyl

2.6-difluorophenyl

1.45 ppm: 9H; 7.15-7.30: mt: 2H;
7.50-7.70 ppm: mt: 1H; 7.95 ppm: dd:
2H; 8.25 ppm: s: 1H; 8.45 ppm: s: 1H;
9.15 ppm: s: 1H; 9.30 ppm: s: 1H; 10.50
ppm: s: 1H; 10.70 ppm: s: 1H.

5:

21

{ isopropyl

2 ,6-dichlorophenyl

1.35 ppm: d: 6H; 3.804.00 ppm: mt:
1H; 7.40-7.55 ppm: mt: 1H; 7.60-7.65
ppm: mt: 2H; 7.95 ppm: dd: 2H; 8.15
ppm: s: 1H; 8.60 ppm: s: 1H; 9.15 ppm:
s: 1H; 9.25 ppm: s: 1H; 10.45 ppm: d:
1H; 10.75 ppm: s: 1H.

The compounds according to the invention were subjected to pharmacological

assays for determining their anticancer activity.

The compounds of formula (I) according to the present invention were tested in

vitro on a panel of tumour lines of human origin, originating:

- from breast cancer:

MDA-MB231 (American Type culture collection,

Rockville, Maryland, USA, ATCC-HTB26), MDA-A1 or MDA-ADR (called multi-
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ppm s: 1H, 10.70 ppm s: 11-1. 21 isopropyl
2, 6-di chl orophenyl 1.35 ppm d: 6H 3.80-4.00 ppm nt:

WO 203m0Z765 ppm nt: 1H 7.6024.65 ppm nt: 2HCT/FR2006/001518
7.95 ppm dd: 21-1; 8.15 ppm s: 11-1; 8.60 ppm s:
1H, 9.15 ppm s: I H 9.25 ppm s: 11-1; 10.45 ppm
d: 1H, 10.75 ppm s: IH The conpounds according to

the | | s ubj d. h | l, |
assays oreaat MR 1 LEFAECabR) PUECRIEH Gy Cvigrmerr. 1201):15-
conpaant¥ iofantov@Eil SATCC-HIBE2Yi ng to the present

i nvent i ofofer@stafSt:88ed By 15531«%‘2:-?1%%1?%8&%(:93&%@&&1435),
lines of human origin, originating: - Trom breast

cancer : - (OR KHoBIarCAREFE EI® (yASeCEFk 2478 and HIGIJSi (4 .CC-CCL225),
Rockvi | L efroryBkinh &ﬁﬁcerusﬁ6ﬂp\%&§§ﬁﬂé%2§?{©m1ﬁ%1 bl Cafxg%r Research 47

MVDA- I [ti WD .2207/ 003765 24 PCT/ FR2006 .
15 %3%85?3‘{%59%2?@%%?“%% Vithe Natienalgeanaer ety Frederick Cancer

E. CoRksmichedndaDevelopinday et Mtedebidk I MatAang BISAL991) ,

and MCF7 - 2 - ost.at.e.canger 145 . .

( ATCC- WBQ@%@%%TE@@L%%}Q“- b QR Biochemical &
canc BiophpgiTal1 Bese ATEC @omRaiEptiamd] 35 2§ AT CBIS224H) provided by the
5 - Nagsdiu e et.Lbed rni '

Canc ra Redsl, e%g%%@?% s Bfe’_ulggg& 42,%’{a§g%7Rg%e§;%r %]\1/(? ggg\;ek%ﬁ}mm Center,
t he ForaMaylvedr UPAdt i tute, Frederick Cancer

ng;ear ch fingl 1dRMEh QP EL TCE Qb ARG Sma MY | @MBiood, 74: 1989,
]

LS BT Lo AT g LIS BSE0 o105,on.70 m

ComuniCeatlénns [1BRefi) Re84h28%, 1903851 2007 pnd pidledbdiyy the company

th i i.tut Fr ederi ck
e AR R SRR M GRS i P lpuren G
USA) Maschepasler (Véesc dend :24 Ghiapuschreiss (Geeanyy Koo (deneribed by Lozzio

et adt.ali M NBlI0OShcer fist 588935 {1@3%-@3@@1%%%9%2%% %%"9321 (1975), and

in British.J | of | 59:
o TR B 2 AL Rt mied B et ot 1 Biood sc: 25
g 19-@230)andd prowdedesy bEMhaioc wmagyll)linmxﬁm l@&fsl)@hged by Asou et
a u \V . nli SNeEN .an ur

Vaoche PPl DRSS oA TR AR RSME Neo AR o3

K-562 (Heseell hudlifsyationz znd vigtiligl werd ddtiimGdnien fesistising 3-(4,5-
(rorayeubibg g 07 Eb8o S hex BT sy bphenyD)-21r-

( destﬁzfﬁ"?&?éiéanT‘iﬁbﬁ‘quéﬂﬁnéttO Epiishig) Bort 256 Ongelegy,(2AWB0P4 (4), 399-406.

d igad ety S b
?gegg:t?bggéﬁ %@gﬁifgtnhﬁ%loﬁgﬁf@%iﬁoegg}%%e!ﬁ ;gg?mgefblggs to a coloured

and %F&?\?Pg%dby BFaps

according to the invention. The concentrations of compound according to the

T 7Adwoupppf incubation of a compound of formula (I)

invention which result in a 50% loss of cell proliferation and cell viability (IC5q) are
between 1 nM and 10 uM, depending on the tumor line and the compound tested. For
example, compound No. 1 has an IC5q of 40 nM on the K-562 line, an IC5¢ of 50 oM
on the KG-1aline and an IC5¢ of 40 nM on the Kasumi-1 line. On the K-562 line,
compound No. 5 has an IC5( of 5 nM, compound No. 9 has an ICsq of 19 nM, and
compound No. 13 has an ICsg of 74 nM. On the SF268, compound No. 7 has an ICsq
of 43 nM.

Thus, according to the present invention, it appears that the compounds of
formula (I) bring about a loss of proliferation and of viability of the tumour cells. It
therefore appears that the compounds according to the invention have an anticancer
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The cell proliferation and viability were determ ned

in a test using 3-(4,5- dinethylthiazol-2-yl)-5-(3
wearbwnorchoxyphenyl ) - 2- (4-subphophenyl ) - 2H — pCT/FR2006/001518
tetrazolium (MIS) according to Fujishita T. et al.

Oncol ogy, 2003, 64 (4), 399-406. In this test, the
mtochondrial ability of the live cells to convert MIS

to d 25 npoun asur 2 hours

?aﬁzglg‘égﬁng n3 fac '%B otk dtr mERt, péﬁ r prohiqzra‘%yed Idﬁ;éases such as
t o tiseriny eesténonis, Aherosderosintor alDSNkor ekarmplepanthalso in diseases caused
acc in_a. 50%]|.0ss
of g{eﬂa@%ﬁ%ﬁrﬁ%ﬁ% %ﬂu@éllg L 8%11}@’%}'&8&1 %I?CF %[rile 5:55 rél,rét
bet weent DSy NIceRTEingo tov] al@élp?éndf rty @specke 4 umbject i ofe tlendnvention is
t he rﬁ&ﬁ@&i’ﬁ’é’iﬁs WaRheSbmpi a @&ﬁﬂ@lrﬁ oFﬁ%ﬁ&@),'\? qgloachzﬁfon salt of the

an 40 nMon the K-562 |line, an |
30 dEHRRCE IERRTIES B FEbIROReid 00T Y BfiTateor  solvate of the
Kas weinpbuhd seforfllat(e K-562 |ine, conpound No. 5 has

nd congen i SR8 TRSah SectohnSlichn refhand i the reatment or
SF2 685 veotop ofiisehies cﬁu&talsoraﬁab%@teddfy &3l thfélth@n and in particular
aCCQMbﬁ}gcetll rbpgrﬂ%gsggsroﬂlﬁbY %?%%C%Er e rxﬁc’ve}ﬁg%% may be used for

t he conpoun

pr olhe BeanyipgiHrep{e wedigaapnitithatys of userie ﬂllmimﬂllmen@ﬂ aspathdlogical state,
t heﬁleﬁmleu@p@@@{cgr that the conpounds according to the

i nvention ha ntlcancer %ﬁ 2207/ 003765 25

PCT/ FREB0EY E%e% éE@PW £§ Bt feAtaR L these: Somppunge are of use in the

t r eataventiombndthsmept of Ileftﬁﬁﬁhiavebdih%ﬂﬁﬁ'? &d%et@ﬁaﬁc solid tumours,
pso'f:bl%ﬁ{o%as ggatchqc%%l Sh: %}'tﬂ:%iéag Slgrgegggncs% u{}§§éﬁcfeé’r cancer of the small

al’'so |n PEEHS
srméﬂtPﬁtWﬁs eblencenceppnd iréanlatimsar; acuhcem of el medpiiathry tracts, of the

art dep‘hhl%mx-gﬁa%f tkﬁ:ﬁﬁ@ﬁ?l:dggnﬁ Qes%gﬂ%‘%gf cliber: ?1%6@%%%% Stomach cancer,

a subl{ ect o I canmen

conpfli€eoht oq}l%ﬁ &l fobrddar eancen, papereatic eatgeticencer of the urinary
sal traaf, 1hhl®d1dgalhﬂ@d’y, \Wrdthel@urR DAl 'Bﬂ’é‘cﬁ’l@i 'c%ﬁbéry oA RIBIL Qenital tract,
aci d. or drate or a solvate of the. npoun f

do
f or M udnﬁ " emf“r?eg%mﬁédﬁ‘%ﬂfé t80¢5n (?V?"H%‘? rcaﬂgeé ichloriocarcinoma  and
t hetrapieilasasna;icangeas bf ﬂwlrﬁile igenitd erakt, é@dln@ing pedstate cancer cancer of

pr e?ﬁ%?efrngl?il %Slgl‘zss Z@s§1gﬁl %%S lggﬁnﬁégg foal erdsC gﬁcers of the endocrine

pro
pr oblapds; amudmg Sl\lnpﬁlb@hﬂthe thyroad cdrttiapdteitavyt glandyeof the adrenal glands;

i NvaRg i r
%dﬁgg rrgigltc&t% ﬁﬁluli@‘el?enfleﬁlr u%nti'nfsf @@fﬁlgt& %Eg?rgé?igsa including Kaposi’s

pat FSFBEt éaﬁlnsfilaloéfs TR Spaimout e3¢ temewncmeningsalanmours, including

| nhadﬁiot:ptbnﬁﬁ HIRTRALY gﬁ@Bl'astBﬁﬁk | feBh&%1hQ8mad, r}Fe%ﬁnom::ls neuroblastomas
q$§unds are of .use in vention and treatnen

RSRoi e RO ol TRl Cluansiurg lewkaemias, (acute

t ur@nmhpcytﬂ:SleﬂBﬁ&ihﬂdﬂHSL)@@dut@&ﬁ?&lbﬁi Jduka@ralat (zﬂ)ﬂL@r chronic myeloid
C er. Sia

br ce ancer ; t he
i nt g@% | ney {)qhgwcaﬁ 1% anoly?’l? patice aﬁ?:‘ﬁﬁaem@anéglud} chloromas,
t h@lﬂﬁmﬂﬁfan@s V-taraBics]l letikdehsas, aronmiadgkinds dpshphémbhher Hodgkin's

Y ROBRALKA m BRI UG ADFE i hanfanacer . stomch
Accordmg to another of its aspects, the present invention relates to
pharmaceutical compositions comprising, as active ingredient, a compound according
to the invention. These pharmaceutical compositions contain an effective dose of at
least one compound according to the invention, or a pharmaceutically acceptable salt,

a hydrate or a solvate of said compound, and also at least one pharmaceutically



cancer of the bile ducts, gall bladder cancer,

pancreati c cancer; cancer of the urinary tracts,

WL D2@I/0@p 66 dney, ur ot hel i um a@d bl adder; cancerBCBFR2006/001518
the female genital tract, 20 including uterine cancer,

cervical cancer, ovarian cancer, chloriocarcinoma and

trophobl ast ome; cancers of the nmale genital tract,

| ncl ydinehieraet ﬁ@rﬁlac&ﬁfcﬁﬁEoﬁg?siﬁ&F cﬁﬁ@ls%a!:ontam in addition,
vesicles, testicu ancer germn cel I tunours;
cancéﬁ}ogleéf’mﬂ%éc@ﬂﬂ%ﬂleﬁb gl ands, incudi ng cancer of

t Ihe t hys.d Exmﬁlfenltsh@e pliddted Qdcgr(ﬁhéﬂﬂﬁle ﬁaﬁﬁh@eﬁﬂ{aﬁ&fﬁn and the method
a ski n.cancer i nc| ude heman mel.ano
o B g R B0B e 155 SR EEHR vy KHOWH 1 those skilled

t unoiurtss amer ve tunmours, eye tunours, meni ngeal

t unour udln troc
gl i obl Z[%ltti& armaé:?uncag F%@P%ﬁg‘ms dnfetg? Ipresentsmventlon for oral, sublingual,

neursbtustamas intragoFwalan o sy CImeIng ﬁgnloﬁaépcahallmtgaﬁmheal intranasal,
he'TBthQEQérﬁ%lA r g'é(':fﬁ? léﬁﬁﬂmlsﬁa'ﬁﬁ gleaa%tlvé ?tr%}&ﬁ ntl @Hﬁﬁlﬁt(i)cabove or its

| eukae acut e | eukae

chr d?ﬂt@ﬂﬁ;ﬁ@itoﬁ;cﬂ"’m &l h&@rmea carchg sdmiggftesgd én Wﬁﬁ@a@w%traém form, as a
| eukapdira Wil donyentedHad bﬂéfﬁﬁlcelﬁgapé)@mﬁy tt@ fiﬁﬁfmala_ and®fo human beings

oddir ettt Be Heb o bR ot B e iR ses pbove.

henopatAp@epride amttdakin‘gmbmatm‘mﬁohﬁs imzfudet the asgd @divSnistrdteon forms such
pr esa%n{a{;)iepsv eth 81“ hgr% g&%én c%gs@&a %%%fjst (ﬁq‘ﬁjmtles and oral solutions or

ns co
conﬁ@@@m@@cor dllﬂiﬁglgu@b th@calnv elntrafmphealh esletraocular and intranasal

pharfmagit-hecd oA GHhd Q)@Sa(ﬁ{-lﬁfsﬁfétﬁbrﬁlﬂ elfnflﬁlﬁﬁbﬁ/ eoPRIE transdermal,
of at 35 | east one conpound according %’

i nvENPFEINCOdF: a IBRERERRL | Wal Wﬁé{&l&%ﬁt aqu@lrg%wwn gforms,  rectal
hy dragiréiniefratonSovat zﬁldemﬁﬁitﬂ 303 Etmi)cthm dpplaﬁdoﬂJ t8O céhpounds according

| east ..one ar rrac PCT/ FR2
0oa b TuBR R PRERE s Bin e, BER R AP HEEL Lt | oa
conposiBy eay cdrxainsk, aonnraadmmmstramiﬂ fd:rlmvrf a campbtimat according to the
anti r [ LAl .

e cATaEeh i Rl16h 8Fk 1k i CEELRIARE S0l iR EbEDh R

of adm@ﬂ@%ﬂlﬂ@‘h’-’f@@gﬂ@é}éﬁ injersipnt he usudiC-&RE pi ent s

whi ch ayghdkfpwn to those skilled 5 in tzbg-;grrh In the

phar mace t| cal corrpi)5| tions of the present i nventl on

for oraﬁ Ty BTOSEETRHOSe subcut aneous, | ntrAWdscul ar,
i nt rave:[mustardfppl cal, local, intratrachaslg mg

i ntranasa transder r rectal admni.stration, the
act | veﬁyr#é?)@@lrwms&y&%:u P% (1) above, r102?5[1171153
opt i ondMagmbitam smratat e or hydrate, can BGD Bgm ni st er ed

Icgmljglnfﬁ %déqﬂ%(ﬁmf,ig {mlglglm)eagov%l gc g& %t Waﬁ dog%s dof 0.002 to

ni e
t o ROB&mgoetr ﬂrgsgraﬁoof bddy weighthof] th«mnmnaltth be treatad rppeferably at daily

of GG td Iléf‘é Ibly f 2
adm nlgesft rat% on for %?sk%d ﬁ&?gﬁp%ﬂ%&éﬁg '38 m nlfggéee}g ably from 0.0
f or 8 19 08H mzpert dapyl Brose p@,@fculadw froan d ‘fge’JIOQﬂ e, é&p@lﬂ%on the age of
DO\M#I% i‘ﬁdw@cl@ﬁ‘%ﬂ cétr@ﬂé’d 6F @b tRl dfttﬂegﬁﬁen@rpmﬁl&ﬁ&%%r Qfative.
ug ntratracheal, 1nt raoc(lil ar and
| nt r angi‘ﬁlfe may be spcc1 IC cases where higher or lower dosages are appropriate: such
dosages do not depart from the scope of the invention. According to the usual
practice, the dosage appropriate to each patient is determined by the physician
according to the method of administration, and the weight and response of said

patient.
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15 adm nistration fornms, fornms of adm nistration by

i nhal ation, topical, transdernal, subcutaneous,

Wil 230MiQBM68r or i ntravenous addinistration for BCT/FR2006/001518
rectal administration fornms, and inplants. For

topi cal application, the conmpounds according to the

i nvention can be used in creans, gels, ointnents or

| Ot | OnSAcc%Ydlﬂ@l‘o Qﬁotﬁé&adm seas e’?ctziJ Hhd pREUH: Mhish h@@ rélgfeg‘to a method

a & ound .a cortgl he 20 I nvention In

f or e qeng'n?rgtﬂfé e pa| %rlpgléatpﬁ@. OH> |W}h@0mpnses the administration,

c orr‘pto repetisnt, Gﬁmi)@fﬂa&n&m{% @if a¢ohpolie ad:dﬂ;\/&ﬁg &@fﬁhegﬁv&tlon or one of
| ose

|un1cr car e gy

Cor n@}ﬂ f%!efé %Iynatfc %a FHECAVIEEST | ul ose
2. 25 myccohgmndei tha sreeattatmfe&c@l n@eTtmnpzmnﬁ(@pmfs f@fula (I) can be
f or mulhAn; 0 e e of 0.002 .. .
to 505 Ogt@edpa)@r X(%‘ﬂi‘}l%gt}@m\x}f@ g ord%‘lolr%fh %?u?cﬁr achus IIflgTedIBIlt(S) in

o bartiquag ?WBW@“@F%D?S atch@aualkylahm)se@tsoformsiancg alkylsulphonates
300 ﬂa&%@ﬁl beioBEBazitd) &
pref [ﬂ%blg om 0. Oé: 28 toazio Ootg%§n§0 L%g{r?u%ﬁggﬁmomethme melphalan,
par t% Lﬁl} f rgReRhesghaspide PO aRigENn diReSolFFas haudkigeas  carmustine,
of lmhemna,dl setrﬁilldlaTe t erdpeootiapt ﬁdm@bplﬁsﬁﬁ tayakid@yf such as vincristine,
tre P actic or,.curati
speci % casté%% es}l e 3 Feshasd %%é?*e%saﬁﬁ’é%opﬁ%c antibiotics such as
app@@bﬁql‘@}t@, mtertalatiigs agess, dmmmt)pldﬂmaammﬁmhnlﬂtdae folate antagonists,
SCOpgumiirekiie: b t
o acr RS, DONE bl SERN e SR uoh g mercaptopurine,
det EriHOSBRNIY PHAMIsHRES | yntiRsis snhbiersdi HgMmeiesa hehlhﬁ@rh,o dtapecitabine,
of Wﬁnﬁﬁé Tzﬁlhlogﬁes aneh the ﬂ%ﬂo&@clla%@ cﬁ%ﬁ’é‘sgyt%bﬁ@' 8nd cytosine

ara% w gZO?/ 003'[765 27 PCT/ FR2006/ 0
Accor 1981980 OB e rOBFISTTRET 25 RIS § 6“? é%‘@ﬁpthecm or etoposide;
| nventidapeer abgmone|agbaistst mda anmiduids oxﬁclﬁdjle@tmﬁ@hfeﬁf kirfd€e inhibitors,
pat e ch.c ri S8 t he
o dmﬂﬂ%st : a%obvﬁldka%?ﬁ"qgm@}?%g al}tmh MMATOLES ésu% x epgggsgn%Polysulphate
a céﬂ%‘é@ﬁﬁ@o%c@r@mﬁgn@,od@mwﬂwm i wl,tomrsoommsca‘ sugh sas  etoposide,
phaknmeeiea! I]X‘Il.@ﬁfgepaﬁG%lﬁllcﬁﬁl UledMycil Al Itg.]nd methramycin;

solvates. 5 Accor di resent i nvent|
cowﬁ%ttFﬁJa‘tﬁ‘g)m%tfl £ reﬁ, (nla)tm@ﬁh ceepleé@mowpbmr é@rbpnlatm oxaliplatin;

conhitexdéro nalphd, htrﬁﬂ@n{dﬂ{loﬁﬁﬁsﬁhor@ﬂﬁdec a6 laned; | Xrﬁmngmgemc agents;
ul ar_antitunour conpounds

{
Isﬂg aﬂdgrﬁfcf?y “a’i“ ﬁhgﬁgﬁ?@uv?lgf 8 Phce
al kyl slcpérdingt ®sthe (frasuk pingeayion d&ﬁa:folﬁq:iﬂuﬁés of formula (I) can also be
prog, ?]?s%ér@& ’11}]{:161{’15?%%&819 %;th%unségq%g‘tg?c’{g eléol%rc Vée 1ngredlcnts that are of use

mel pha uci Iy,
i f oBY apg Qé thenpathelogies dadicatad labase, Cﬁi?[ reusmpleesn afti-emetic agent, pain-

| omeiSitef, AR - 1%5%5!0??0&5:&16@&86)89' tantineopl astic

al kal oi’ds such as vi’ncristine, nbl asti ne; taxanes
such a¥ 5430 pessiile & combincerith &lﬁtqonwpné%pf ¢he present invention a

ant tadia@bh Geafihéifl. Pliese treatments can be administered simultaneously, separately
or sequentially. The treatment will be adapted by the practitioner according to the
disease to be treated.




actinonycin; intercal ating agents, antineoplastic

antinetabolites, folate antagoni sts, nethotrexate,;

purine synthesis inhibitors; §8%rine anal ogues such as

mer capt opuri ne, 6-thioguanine pyri m di ne synthesis

i nhibitors, aromatase inhibitors, capecitabine, 15

PYAINSdI ne anal ogues such as fl uorouracil

gencti t abi ne, cytarabi ne and cytosi ne arabinoside;

br equi nar; topoi sonerase inhibitors such as

cannt ebhecli 0k eLonoshder, @ntigancen hor mne

agoni sts and antagonlsgs I'ncludi"ng ta&ﬁX|fen ki nase

inhibitors, imtinib; growh factor |nh|b|tors

antl-lnflannatorles such as pentosane polysulphate

corticosteroids, pKNg

antltop0|sonerase§

ant hracycl i nes i ncK - R IeonyC|n

m t omyci n and nethrany0|nli antlcanc;grnetal

conpl exes, platinum conpl exes, cispl pf Rcarbopl atin,

oxaliplatin; interferon alpha,

tri phenyl t hi ophosphor am de, aItretanine,

anti angi ogeni c agents; thalidom de; imunotherapy

adj uvants; vaccines. According to the present

Whreszetn on, the compounds of fornula (I) can also be
adn1n|stered in conmbination with one or nore other

%lct R/e %tgr%‘ﬂé%t%“@ HaE2 ak @ %sf 6u<§echmr©mee@f/lt her

anti-enetic agent pai n- r antr-in
Rintiis @ddhexianchdert .19 t%l@@i@@l@@@ghé)hﬁlx OOEOITbI ne

M th the..conpe ndscpg¥ﬁ£§€£r E§t nventhg%f or

radlatlon tre g

Rddmwneﬁm@ﬂeénﬁlHﬂZEMEﬂnﬁﬂ%ﬁlﬁﬁﬂﬁﬂ dy
R gueg&:ally The treatment wll be a apted by t he
;S)L &t FiCoer 28k édi A %o 41k chdi el heot r eat ed

28 b t f |
e L R R R e R ieity it i
Rilede- byt bang lAand &r2, asd|p¢hir@flopmnyl or Rl |s
e and _Art bronD -chloro hen l; or R
Rﬁsﬁét?%%¥aHEtX#2§ 9’%‘% diSc Kl &x Gﬁﬁﬁﬁﬂ pnﬂé%%lnsﬁr

R et k- butryLbawlAeadl ar2, 6- dlgbr@@ng Rl s
thyI and Ar2 is 2,6- glbrgnnp henyl %%ﬂqﬁﬁqul henyI

RANYSALBOPEORYS- épéhﬂﬁﬁoﬂﬁeﬁyE“dgchlorophenyl

Or a pharmaceutically acceptable salt thereof.

2. A compound according tc claim 1, which is:

or a pharmaceutically acceptable salt thereof.




Rl is tert-butyl and Ar2 is 3, 5-di met hoxyphenyl; or
Rl is tert-butyl and Ar2 is phenyl; or Rl is
tert-butyl and Ar2 is 2, 6- dln%?hylphenyl or Rl is
tert-butyl and Ar2 is 2,6-difluorophenyl; or R is
I sopropyl and Ar2 is 2, 6 di chl orophenyl ; or a
pharneceiponcal |Sﬁ1@Qﬁ:QsQI atleen sald c}ﬁﬁ!}ﬁq{@nsgstﬁqg XOYf

TBO EF aﬁfordln to claim1l, which
%1 ARG Z8 éﬁi@@&hwha}nmqﬁabﬁ@mm 6-

tégﬁg@ggpﬁ%%g%y#\d%qfﬁao%n% 195/ 86ked fr-pmthe, ar oup,
Mlﬁztbylﬁtﬁyﬁémzeahlad|azoI 5-yl am no) - 6- ( 2- br ono- 6-

g- [ gpzpﬁ %%%rlgggadlaz 1Q%“;?5$£%0 yl] N6 (1,1-
gﬁEﬁﬁgfg@ﬁgﬁbemp9kﬁuaﬁeaé°b—§p&&aml@%h @-9%};Nv-ethy1urea,
3THLTpyr i m3d%ﬁn?Dyh]lalsil'laépﬁyﬁuwéamlno)— -(2, 6~

ey e Br oL RS, 32 B AT IR S R g 4
@im%thylethy&)uue?a | , 16

-(2, 1, ami no) - 6-
@?E%Bg%p%eﬁyP§g§$Fg %H%égf 6yVﬂﬁW&PﬁJT5yIF4ﬁ et hyl ur
e rotbpRef 71 Lodr benzot ELa?L?whm%%ham_g}% 6 28y 1urea;

dlchloro henyl ) pyri doJ 2 3-d
%ﬁ y a3 benzothiadiazol-5-ylamino) -6-(2, 6—

N TR NI N
mnenﬂluweahyl) ur ea;

ég é%hé q%gégéﬁagglgzoi i_yian1no) - phenyl pyri do[

R @mh%@hyﬁeﬂﬁyﬁyurea

iﬁéﬁi%ﬁ%%ﬁé&ﬁﬁ%ﬁgg%%ﬁﬁj Zyldf%%r|n1 g é? i i-
Himpet gl atthiyl ) uneaea;
N-T2- (2,l,3-benzothladiazol—5—ylamino)—6—phenylpyrido[2,3—
d]pyrimidin—7—y—l]—N'—(l,l—dimethylethyl)urea;
N—[2—(2,1,3—benzothiadiazol—5—ylamino)—6—(2,6—
dimethylphenyl)pyrido[2,3—d—]pyrimidin—7-yl]—N'—(l,l—
dimethylethyl)urea;
N—[Z—(2,l,3—benzothiadiazol—S—ylamino)—6~(2,6—
difluorophenyl}pyrido[2,3—d—]pyrimidin~7—yl]—N'—(l,l—
dimethylethyl)urea; and
N—[2-(2,1,3—benzothiadiazol—5—ylamino)—6—(2,6—
dichlorophenyl)pyrido[2, 3-d-]pyrimidin-7-y1]-N'-(1-
methylethyl}urea;

or a pharmaceutically acceptable salt thereof.

4. A pharmaceutical composition comprising a compound
according to claim 1 or a pharmaceutically acceptable salt
thereof; and at least one pharmaceutically acceptable

exclipilent,




N-[2-(2, 1, 3- benzot hi adi azol - 5-yl am no) - 6- ( 2, 6-

di fl uor ophenyl ) pyrido[2,3-d-]pyrimdin-7-yl]-N-(1, 1-

di met hyl et hyl Jurea; and 30

N-[2-(2, 1, 3-benzot hi adi azol - 5-yl am no) - 6- ( 2, 6-

di chl orophenyl ) pyrido[ 2,3-d-]pyrimdin-7-yl]-N-(I-

net iyl etthytnacsea cOT  acRhes SR | Cabhyr BELept apl €ompound
sal t C;,her eof. 4. A Ehar maceuti cal conposition

FOMPrEsthgt @ coRpBuAdCraéc Hhditmg e tclca iyl arcaptable salt
fhardmceutd cal |y ac bl al er eaf ; at

| east one dprﬁgr r%tceultc%{(?a?l yoqlaescceép}}aa%?aeéelgtxlc?agfg%t aggpptable
SBLC R yFEr-maceut i cal conposition conprising a conpound
according to claim3 or a pharmaceutically acceptable

salt thereof; and at |east one pharmaceutically

caccept ablsemaexaiicent . S Bhardmeeuticals GoMosi tiQn,onq
conprising a conpound according to claim2 or a
aﬁl‘?é’r‘-’ﬁd@@u?%%aﬁl%xﬂ@c%eﬁ@fa@l phsampceutéredfly amdaattable salt

t%%%%%fgnea%%ar@ﬁceﬂ%E%%|l%n%gc%ﬁ%fﬁgé%eu)9éé¥f¥“'acceptable

excipient,




