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WO 2004/ 056822 PCTI EP2003/ 014067 -1
PYRI DI N 2, 3- D] PYRI M DI NE DERI VATI VES AS SELECTI VE KDR

WANDOFEFEE22 NHI BI TORS The present invention is pir/eeioasfoi4os7

to novel dihydropyridi none conmpounds of forrmula N A

\a HN "NNNNO Ar R or a-gharmaceutical acceptable

salts thereof, wherein s Ar and Ar' are independently

selected fromthe group consisting of aryl,

substituted aryl, heteroaryl and substituted

heteroaryl, with the proviso that for Ar, the

heteroaryl is not 2-pyridyl and substituted

et somary, k- b prRotToS b Sartvh Stz - Y @EQNdTIV}B&Dh%ND (FFR TNTBITORS

selected fromthe group consisting of H 10 Q1

al kyl ; | o al kyl independently substituted by up to

threﬁ‘grougﬁ selecte%VFronraryl het eroaryl ,

het erGE LT IErRTiomI difecteftmrayel dhidopprioondempsands of
@oRfila CO2R11, CONRL1R12, SO2NR'R12, SORT 1, SO2R',

CN and NO2, wherein the aryl, heteroaryl heterocycle

and cycl oal kyl groups may_each ndep@ndently be 15

substituted by up to t hiNeg ups Sel ected from NR$RO,

OR10, SR10, hal ogen, 1, R11 CONR11R12,

SO2NR11R12, SORI I, S$RAIILINC N

i ndependent |y substltUted by up to three groups

selected from |l ower abkyl, NREBR9, OR'', SRIO,

hal ogen, COR11, CO2R11, CONRllRIz SO2NR11R12, SOR11

20 2004/ 056822
PCT/ Ep%osl 0140&? N%@E?@?@%{?# VRS ndent | y

u t,ut ed by 0 three groups selected froml ower
% ﬁff Ar pysd g@@ly sebeeter] frpmy the aioUP CORisting®E R}, substituted aryl,

C(]\IR'ad?érZa@QﬁMRﬁBﬁtﬂted heteroaryl with the proviso that for Ar, the heteroaryl is
not 2-pyridyl and substituted heteoraryl is not substituted 2-pyridy};

R'  is selected from the group consisting of

H;
Cr-roalkyl;

- Cyapalkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NR*R®, OR™, SR, halogen, COR'!, CO,R",
'CONR'RY, SO,NR'R", SOR", SO,R", CN and NO, wherein the aryl,
heteroaryl, heterocycle and cycloalkyl groups may each independently be
substituted by up to three groups selected from NR®*R?, OR?, SR, halogen, COR",
CO,R", CONR"RY, SO,NR"R'2, SOR", SO,R', CN and NO;

aryl;

aryl independently substituted by up to three groups selected from lower alkyl,
NR'R’, OR', SR, halogen, CORY, CO,R',, CONR!R'?, SO,NRURY2, SOR“
SO;R™, CN and NO4;

heteroaryl;



SOR', SCPRI1, ON and NO2; heterocycle; 5 heterocycle
independently substituted by up to three groups

woebmasesd2 from | ower al kyl, NRBR9, OR10, SR ®CI/EP2003/014067
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hal ogen, COR', CO2R', CONRL1R 2 SO2NR'"R12 SOW,

SO02R', CN and NO2; C3_io cycleal-kyl; C3_1lo cycl oal kyl
|ndependently substituted by up to three gr oups

sel e dieeuozfrybndd;@nﬂambmubdﬁklybd bwup it uhtwgdupscmkctedafrkw lower

ggg%‘l%%ﬁg RQ%H’WCZ 1o a; kenyleg;{ﬁnR];1
1

2 Rt@H@péM&]tly substituted by up to three
groups selected from cycloal kyl, substituted

cycl Q@{ekd&ydehet erocyclyl, substituted

het er ocycl oal kyl , NR8R9 15 OR', SR', hal ogen, COR',
CO2R; a LR, z,

C2- i é‘lﬁfeﬁ emdﬂ? 6u‘t§€'§%%§ry If}h %eﬁ (%%qus)?ele&ed%lower
S“bsm‘“YUmfRﬁmf S, bhibge, GORIp SOBH OB R 4 HONBHE,

SoeNSPRR go %oq@ﬁ%ﬁw N 26 andCG\INgQR RB. RO and

R10 are i ndependently H or lower alkyl; R' and R12 are
i ndeﬁemféfﬁlqaﬁwgel ected fromthe group consisting of
H unsubstituted | ower alkyl; lower alkyl substituted

by hyadr pop¥loatk ICiﬁ?Iépeﬁﬂe ﬂm&lted Bpup fisthed drbtipedlected from

e BT o B SR o

het eBYRI'B S SORMR T RSO, SOyRY 02N, and N@xy, | ower

al kyl or NR21R22. WD 2004/ 056822 PCT/ EP2003/ 014067
-3 Of-, altlgernr}l, atively NRLRL2 forms a ring having 3 to 7
at ons, ‘ﬁ% ring having no or at |east -one additi onal
heteroatorrs with the proviso that if the heteroato

i s NCrdtrlkerrbindeprndsnilhapstisated b aipi te GRise STRPS srdechid trom

Mor € HUSky1f siBRithtca el asdRg, Hetabaythy substituted heterocycloaliyl, NR'R®,
ORY, SR, halogen, CORY, CO,R", CONRRY, SO;NR"'R"%, SOR", SO;R", CN

and NOg;

Caaoalkynyl; and

Co-10alkynyl independently substituted by up to three groups selected from NR*R’,

OR', SR, halogen, COR“ CO,RY, CONRYRY, SO,NRMR™, SOR", SOR", CN

and NO;,
R®, R” and R'® are independently H or lower alkyl;
R and R* are independently selected from the group consisting of

H;

unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NRAR?;

- unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, atkoxy, lower alkyl or

NR21 R22

unsubstituted: hetérocycle; heterocycle substituted by hydroxy, al_koxy, fower allyl

or NR*R%,
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group consi sting of | over al kyI OR', COR14, (QC02R14,
CONR14RI's, SQ2RI 4, and 5 SOZNR14R15. R13 is sel ected

wWo mm/bee2gr oup consi sting of H COR14;  CONRiEARDD3/014067
10 unsubstituted | ower alkyl; |ower al kyl substituted

by hydroxy, al koxy or NR21RZZ;3-unsubstit ut ed

cycl oal kyl ; cycl oal kyl substituted by hydroxy, alkoxy,

| owelor altémau@r NRRR'E R 2is aungtnashgeub gditdres, ehorychaing no or at

and heteroc ut ed

2l ky frorﬁﬁﬁéff A i e B K IR . he
sel edtedodtornmaytbe sgysitysed bneneir moresfibstitaents Selected from the
unsu t 1D 1al 15 1# and
hydrg%dp "%ﬁl 1&&;06@?&@5% Oﬁ u\r?'?l; st(?@%{utp\te cycl%m;I%E)yzb\?/4
cycl é@IzN Rsubstituted by hydroxy, alkoxy, |ower alkyl

or NR21R22; 20 unsubstituted heterocycle; heterocycle
qubstidstexét:&aﬁ%ynﬂﬁé%wpyoonaht Xy, |ower alkyl or

NR21R22; or alternatively NR14R15 fornms a ring having

3 to,l% atons, the ring having no or at |[|east one

het e atons, with the proviso that if the heteroatom

is N the het er oat om maybe substituted by one or nore
substG@Rfénts sel ected fromthe group consisting. 25

of lower alkyl, OR23, COR23, CO2R23, CONR23R24,
SOZR%%N@@NRZSRZ4 RZ1 is selected fromthe group
consisting of H |ower al kyI COR23 or CO2R2s; R22,

R23 and e are i ndependent el.ected, fromthe grou 222,
cons M8y hsgtwed lawsy 5&‘%@ pubsipyt %‘@’4%%%%@’22& 6 NR"R;
PCT/ EP2003/ 014067 -4 or alternatively NRZ1R22 or

NR23 Bﬁéuﬁsﬂd.ﬁﬁb@dbﬁlﬂdﬂy cfchralig] enbstitatpditeiydgx3, dlkoxg, lower alkyl or
ato ring having no or at |east one additional

het e t ms selected fromthe group consisting of N

.0, or S, with the proviso that if the heteroatomis

the unetbstivuedmateragycireandhaterecyclobgttutesiaydyr W@lk%dow

if ot glgropa@tomis S, it may 5 be in the form of
S(Omwhere m= 0, 1 or 2; and

R™ and R' are independently selected from the group consisting of
Hj
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR*R?;
i

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NRzI RZZ;

unsubstituted heterocycle; heterocycle substituted by hydroxy, alkoxy, lower alkyl
or NRIR%,

or alternatively NR'R'® forms a ring having 3 to 7 atoms, the ring having no or at
least one hetero atoms, with the proviso that if the heteroatom is N, the heteroatom
may be substituted by one or more substituents selected from the group consisting.
of lower alkyl, OR, COR®, CO,R”, CONR*R*, SO;R23 SO,NR”R™;

R*  is selected from the group consisting of H, lower allcyl, COR® or CO,R%;

R% R® and R* are independently selected from the group consisting of H or lower alkyl;



"R225 is lower alkyl. It has been found that conpounds
of formula | inhibit KDR (kinase insert domain-

%ﬁéﬁds?ﬁz@g receptor) and FGFR (fibroblast grqwtiep2003/014067
. actor receptor) kinases. These: conpounds and their

phar maceutical |y acceptabl e sakts have

antiproliferative activity and 10 are useful in the

treat ”eﬂ%rﬁglg"ggﬁﬁﬁﬁn of ER@@ﬂﬂﬁaepeinaewﬁ;hﬁua fihg Bolingl3 to 7

tunors? t hese conpoupds have advant
bi oawtirhabid finghayingfio o gt leash ng p#ﬂ‘gwﬁtf gﬁteli—oggogxsss RI&3Udm the |

di r e%‘(r;g&rﬂppéo%si@!?ﬁg 5B ok 8 A IRPESTiSd tasif teriteairoiton is N, the

such ounds and to th of 25 eatby i is S, it
cont ASTErPagMABHCET ™ By gfmﬁg%ﬁ{@ﬂ ' I’an?ﬁ{e{g% géégﬁor%%?lsor’l may

5 cont nRlip ee BFR @S 5,0 whgre medl, drrdnandpr ost at e t unors.
15 Protein kinases are a class of proteins (enzynes)

t.hat .requl a variety of cellular functions. This
[ ad%@%ﬁf%ﬁed by the phosphoryl ati on of specific
am no acids on protein supstrates resul.ti fn_ . o
conf dt hestlieom &jund| th@ﬁ&@@ﬁ“‘@@ﬁ%é‘“’i%i)@%&? fgﬂ Br(k‘t‘%?eﬁr}sert domain
The it oLpRY] andlcriERasIADdlE! Astdhecpt) kit dhese

a abi

the subStrate or_ its ity tQ 4nt C i LR ford d

, mqu@gd_bwq thejr pharppacend, Yr%c%{)giﬁ?le Fafi‘{; %8)?:3 z{x}‘gfgg‘%_}f%jt;a{e}?él naCtl'tr"I.tY an

10 KirdaseuligHersed@edthie comia ofitar2er, whparhiculesokid ifamarsghpgddition
O RRaL O HIRRS o80T oM (Eibill} pAAlesDERTRABGRs al
roeeeanmr S D e ot
t digdctddso phaveaceetital @nzpositioduieantBig SPEzlh%QmB‘ngf ang fqygetnods o

Phosphor vl at. i Frah 8 VR4 8atdent brecontrol of breast, lung,
. a%ﬁ%\%g-o§l¥?%r%lﬁﬂ%\&%F %f 1Z’i%icsﬁféitnas(]élf'?/CHBI\['yrroaéi ng ki nases are

acderbzet postaprtumers ki nases that catal yze the transfer
of the term nal phosphate of adenosine triphosphate

s PUTPRAIIRH o can e oo
piiosteet bR Sorcct R PALErORpgRaf et drebfic minosidpen
| pRASH bebseatds utsalting tmtdrfemztiooal, altdrationrcd e sbstEe Bpien. The

?«I:Rgi‘xrfgéig%&nﬁfc ; g%:%ﬁgﬁ?rg? tfhla BL thHuBWE-dte bARS ilith eéImteract

| row h factor VEGF) hayve
beah otles biynlizeperaerd. Fhoenzame aﬁ%‘awaféh%m&gﬁfe%ﬁﬁ?e Tefers to the ratf at
pr onpt.ed;, angdi ' B toatduby@iteslt encet hedsirald, for example,
20 cgﬁ‘}%g tﬁg@?%na%asﬁ%&? %art%%%rgﬁ:tv\%? hi gh af f i Qi téro uct as afunctidn of
r by dgiumisingihe 2mpuBPiAIeNTa bR HE CRITTESE 19 erdt_ o
dgﬂﬁl B GRRb ARG & SEBRARLC(HDR the Seikye-sienheguatein kinae.
et. aL, " J. 'Med. Chem 2002, 45(6), ppl300. FG-

tivates, endothelial  cel i anal.i
ECGF [ Y%gggmgnﬂ“‘?aﬁ%%% a:asuggei%iohgliogé{n% ?:Jggg% gg%g:a'hai o% Q%égﬁnﬁﬁﬁof the

. the .
T anpRidl phoghatmfaddlosind trugespiiage {(ARR) togmieaiae §3Sld{l1165 on protein
5 ILAWLecardl pgl L DL frt b e R 6F1RR 615 of febRth factor
23 af Strl%fﬁﬁcﬁl’?g? i eseplfgg%mvé O?Eﬂ% ﬁ qr ovt\eitPﬁx %%n | 4 soration
t gignaldratduantiondhat leadaito ellear M@pr@tllo Id\ll}gaé 13%@1 and migr .
2004/ 056822 PCT/ EP2003/ 014067 -5 ‘
fibroblast growth factor (RGF) and vascular endothelial growth factor

For example, .
d angiogenesis.

(VEGF) have been recognized as important mediators of tumor promote
VEGF activates endothelial cells by signaling through two high affinity réceptors, one of
 3g  which is the kinase insert domain-containing receptor (KDR). See, Hennequin L. F. et.
al,, J. Med. Chemn, 2002, 45(6), pp1300. FGF activates endothelial cells by signaling
through the FGF receptor (FGER). Solid tumors depend upon the formation of new
blood vessels (angiogenesis) to grow. Accordingly, inhibitors of the receptors FGFR and
‘KDR that interfere with the growth signal transduction, and thus slow down or prevent

i
S

ey
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anglogene3|s are usef ul agents in the preventlon ‘and
treatnment of solid tunors. See, Kl ohs WE. et. al.

wownILIs6s20pi ni on i n Bi ot echnol ogy 1999, 10, péﬁ@%?mmymmmw

There are several exanples of small nolecule

i nhi bitors of protein kinase eatalytic activity. In
particular, small nolecule inhibitors typically block
talnglo@kt&s:p,rm yiehiliagmtoih thopeuhsionand srepymdritghigdlyl tumors. See,

h
(I@Pl% Btehd ey U W RthBa08, BF .2 %'%23 in L
.et. al., J. Med. Chem 2002, 45(6), ppl300
Sev erThlerafre sdversbeseompys whersal] malesile urhjblmrp pEprosgigkipgse catalytic
aQﬁwg?( mérﬁculypsﬁgﬁ Gibfiddie u(%%cﬁ? "cyplt&[l? Blokd 1 pHeksvedation of

yrim di nes and $6c ycl i

@nbﬁtw%frbaﬁsghﬂmwrﬁ@@gd?ﬂ Pﬁ%?l&iﬁslS@eéTPéH}é&g fieors agtive

ke, SR RO 9@1@443nahda{eana§ﬁleme @t. b, Ji MrdbChergy2002,@5(6), pp1300.

t kinases Cd
S IS b Pt kS, as el Lo st
dRthrEGFR miBoelischoedaynlispyaina dales mdalslsmhtédi ~dibydmapjrivnidines of
1o WO 01/ 55148A1 discloses a nethod for treating

neuroaegenerative di seases in 15 manmal s conpri si ng
adm ni stering an effective agount of a
cyclin-dependent kinase inhibitors, preferably using
Cdk inhibitors of fornula RN RL-WN X R2
U.S. Patent No. 6,150, 373Ndi st osk's blcycllc nitrogen
het er ocycl es of formula N NO R Ra 20 that
are stated to inhibit tHe TZel f tyfosine kinase

. 1 |2
p56i " K. 'R R

that are asserted to inhibit cyclin dependent kinases Cdk1, Cdk2 and Cdk4 as well
as the growth factor receptor tyrosine kinase enzymes PDGFR and FGER. Some
compounds are also asserted to inhibit Cdk®6.

WO 01/55148A1 discloses a method for treating neurodegenerative diseases in
mamimals comprising administering an effective amount of a cyclin-dependent kinase
inhibitors, preferably using Cdk inhibitors of formula

R8 RSO

that are stated to inhibif the T-cell tyrosine kinase P56,

WO 02/18380 Al discloses 7-oxo pyridopyrimidines of formula



WD 02/ 18380 Al discloses 7-oxo pyridopyrimdines of

formul a WO 2004/ 056822 PCT/ EP2003/ 014067 -6- R N N N

‘ hat are stated to inhibit p38 nedi atped/Ep2003/014067
Vw%%‘ﬁ%%éﬁifunctlons and are thus inhibitors of

cellular proliferation. WO 96/g4867 discl oses 6-aryl

pyrido [2,3-d] pyrimdine 7-imnes, 7-ones, and 7- 5

thiones of formula Ar RL NX R2 are pnhlbltors of

protein kinases, and usef | ng cel | ul ar

proliferation nedlateq di Heasgs. 98/ 33798

di scl oses pyrido [2; Bd] 4£L~ ' nd

4- am nopyri m di nes as 1dd|nth|t f.s O cel l ul ar

proliferation. SpeC|f|cafly, th|§2publlcat|on

di scl oses a group of 7, 8- dlhydro -(am no and

thlo)pyrldo[z 3- d]pyr|n1d|n S . . Lt

that 24 ssatech pphiDi RIS rRestigtpd pellulsy gﬂﬁ&f’%srﬁ“di Ikt lpkiteys of

%Mgﬂhﬂngﬁﬁgﬁggnt ki nases (Cdks) and growth nedi at ed
|nases WO 01/ 64679 Al discl oses

5 oy G 8aTesb ot st RERAS I P KAl Aitings, 7-qnes and 7-

5 @hibhddoffidnimlX R3 R3 15 that are stated to be usefm
in treating CSBP/ P38 ki nase nedi ated di seases. WO
02/ 12237 A2 di scl oses a pr sAQl fepari ng
2- (4-pyridyl)amnm no- 6- N
dia[koxyphenyl-pyrido[2,31d} i m din-7-ones, and WO
02/ 12238 A2 di scl oses R1(4-'N N X
pyridyl:::w no-6-dial koxyphenyl -ﬁ&ri do [ 2, 3-d]
pyrimdin-7-ones of forrmula (I).

are inhibitors of protein kinases, and useful in treating cellular proliferation mediated

diseases.

WO 98/33798 discloses pyrido [2,3-d) pyrimidines and 4-aminopyrimidines as
10 inhibitors of cellular proliferation. Spec1ﬁca11y, this publication discloses a group of 7,8~
dihydro-2-(amino and thio)pyrido(2, 3-d]pyrimidines and 2,4-diaminopyrimidines that
are potent inhibitors of cyclm—dependent kinases (Cdks) and growth mediated kinases.

WO 01/64679 A1 discloses 1,5-disubstituted-3,4-dihydro-1H-pyrimido[4,5-
D]pyrimidin-2-one compounds of formula

R1 | R

H
N SN
6¢5L\N | NﬁJ\\X | d¢¢L\ /J\\

R3 R3
15 ‘

that are stated to be useful in treating CSBP/P38 kinase mediated diseases.
WO 02/12237 A2 discloses a process for preparing 2-(4-pyridyl)amino-6-

dialkoxyphenyl-pyrido[2,3-d]pyrimidin-7-ones, and WO 02/12238 A2 discloses 2-(4-
pyridyl;zmino-6-dialkoxyphenyl-pyrido[2,3-d] pyrimidin-7-ones of formula (I).
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WD 2004/ 056522 PCT/ EP2003/ 014067 -7 O alkyl R6 NR
Rhdt¥lsdshd HNNNO7 - RR R N These compeyfigSosionsosy
are asserted to be useful in treating diseases

resulting from uncontrolled celLlb_.gromh. There

continues to be a need for easily synthesized,

smal | - ol ecul e conpounds 5 effectivepldlkyi nhibiting

the catalytic activity of protein kinases, in

particul ar FGFR and KDR ki nases fRBh.treating one or

It

nore types of solid tunors. S

desirable to provide sm

because the potenti al i nhi bition of (1)
targets involved inpm syl d  provide betfer
efficacy.-On the oth r-hand taxicity and ot her
undesirabl e conplic ns 10 nky follow from

i nhibiting nmulti 5. It is preferable that

such smal |l nol ecul &< idhibitors al so possess

advant ageous bi oavai lNability profiles. It is therefore
desirable to provide such conpounds and

phar eutt.cal conm n e .
Comouties bRl s I, BF Urt M REultEfeases gesuling from
c onponiraedeeapiwthof sel ectivel y |nh|b|t|ng 15 the
activity of KDR and FGFR. These conpounds can be

usef ul Tlfe?é chREuEsr HHeTEREd Wr a8 ?ﬂ!heé?fed SRAIEEIGleck? compounds

artlcu _ treat Nt or, co soli.d tunors
effereedn inhi t!@& HbgicAviPOPAREP i Finae i PestRplar BER and

R@CDN Kitmsés for treating one or more types of solid tumors. It is particularly desirable to
provide small molecule inhibitors that are selective for FGFR and KDR. This is desirable
because the potential concomitant inhibition of ta:rgets involved in angiogenesis could

" provide better efficacy.-On the other hand, toxicity and other undesirable complications
may follow from inhibiting multiple targets. It is preferable that such small molecule
‘inhibitors also possess advantageous bioavailability profiles. It is therefore desirable to
provide such compounds and pharmaceutlcal compositions contammg these

compounds

Disclosed are novel dihydropyridinone compounds capable of selectively inhibiting
the activity of KDR and FGFR. These compounds can be useful for the treatment or control of
cancer, in particular the treatment or control of solid tumors. Disclosed are compounds of
formulas I and II: '

N ! Ar'
N

HN*N N0

J LY R? i
| R’



~al kyl independently sub

A' HWNNORR / HNNOL1R R\ Il A 3 or RW
2004/ 056822 PCT/ EP2003/ 014067 -8 with the proviso

wiomby/#ssa2s not 2-pyridyl or substituted 2-pyrP@lEP2003/H4067

a first aspect, there is provided conpounds of formula
Ni Arkk- Ht NN O Ar R or a phdfmaceutical acceptable
salts thereof, wherein Ar is a substituted heteroaryl,
with wmt}pmwsn&mhm isnhe2-pybdst ot sbettubest EPFEdH i s

‘not 2- pyridyl; Aw' |s |ndependently sel ected fromthe

group consi sting, o substitu

het er!B &t 33RECls Wﬁget 'Ftp v’&;dﬁzg{r@roagésy% forﬂ%/m?s sel ect ed
fromthe group consisting of H, Cl- 10 al kyl; C1-i
“to three groups

sel ected fromaryl, - et erocycl

cycl oal kyl, NR8R9, CRlO SR en, ', COZR"
CONR'R 2, S02NR'R12, HE and NO2, wherein
the aryl; heteroaryl eterocy 1e and cycl oal kyl
groups may each |ndepeﬁdently . substituted by up

to three groups selected from NRBR9, COR10, SR O,
. haPoptrmayoptical aguepble saoNkeRrR wherepnR' R12, SOR'

SOzR" CN and NOZ; aryl aryl |ndependently

i LG et R i ot ety oA i not 2-

— CCNRiCRI 2Ar Boad#peRichily SERted from the group cqnsmtmg of aryl, substituted ary},

heteroaryl and substituted heteroaryl;
R'  is selected from the group consisting of
H;

Cyyo alkyl;

Cy.ioalkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NR®R®, ORY, SR, halogen, CORY, co,RY,
CONRMR’, SO,NRMRY, SOR™, SO,R!, CN and NO,, wherein the arjl,
heteroaryl heterocyde and cycloalkyl groups may each independently be
substituted by up to three groups selected from NRBR9 OR', SR, halogen, COR',
CO,R", CONRVRY, SO,NRIR', SORY, SO,R™, CN and NOy

aryl;

* aryl independently substituted by up to three groups selected from lower aJkyi
NR®R®, OR™, SR™, hialogen, COR™, CO,RY, CONRURY, SOZNR“R“ SORY,
SO;R', CN and NO5

heteroary];

heteroaryl independently substituted by up to three groups selected from lower
alkyl, NR’R’, OR'®, SR', halogen, CORY, CO;RM, CONR''RY, 50 NR"R12
‘SORY, SO,RY, CN and NO;

heterocycle;



S0211", CN and 1402; heteroaryl; heteroaryl

i ndependently substituted by up to three groups
selected fromlower alkyl, NR8RO, OR10, SR O,
hal ogen, COR', CO2R', CONR'Ri82, S2NR'Ri 2, SOR',
SO2R', CN and NO2; heterocycle; 8a heterocycle
i ndependent |y substituted by up to three groups

sel ecﬂe@éio FeiTh Jientl lstfb@htu@% tcg_ﬁree b , selRatk@ @@ lower
and @Y Iy RC}FE‘; 31891311= ]3%3%%?0 \9102NR(;1¥{12

|nder1€€®ﬂki1é,rﬂOZR ls(IbIsztmdtI*E(ng by up to thr ee gr oups ‘

sel ected from |ower alkyl, substituted |ower alkyl,
NR8R9; O%CQO 0, hal ogen, COWN, CO2R', CONR "R12,
SO2NRETR 2] ', SO02R',-CN and N02; C2-1o al kenyl ;
C2_10_al keny| |ndependent Iug substituted by up to three

gr oupss-seickaikatintepardentiycubeitkipr by smise three grogps selected from
cycl qahlsﬂ’zllkyl hebaiteed twer au%%@m WEY SR, halogen, COR', CO.RY,

hetereéé&%aiRgé'N%igﬁﬁ u %Réﬁggg&? g%an and NbZ

C2.10 al kynyl; and C2_,0 al kynyl independently
subst@ﬂ;uﬂk«thyﬂxy up to three groups selected from NR8R9,
0?10 SR'!, hal ogen, COR', CO2R', CONR'R12, SO2NR'R12,

i ndepe2 ﬁ%ﬁ% eg&fﬁg %yﬂbsﬁ%md%%w tﬁﬁg 5:?15@8 selected from

i ndepzradktl bététlteétce@oaflkﬂ*hqt%ecygh’babb%wgd bﬁfretﬂjY‘éPﬂle NR°R,
H  ursRIOIR', BhRged, 0@, ddorl, COMEIR'A]JONRIRES SORM, 80,RY, CN
by hydr. all coxy or N e' R22; wunsubstituted

cycl 68 E\ﬁ'{z’ cycl oal kyl substituted by hydroxy, alkoxy,

| ower al kyl or 21R22; unsubstituted heterocycl e;

het edGgydkmybubdt i t ut ed by hydroxy, al koxy, | ower

al kyl or NR21R22;

Ca10 alkynyl independently substituted by up to three groups selected from NRR®,
ORY, SR, halogen, COR'., CORY, CONR“R12 SOQNR”R” SORY, SO;_R“ CN
and NOz, ’

ﬁs, R9 and R!® are independently H or lower alkyl;
R ! and R are Iindependently selected from the group consisting of
H;
unsubstituted lower alkyl; lower ajkyl substituted by hydroxy, alkoxy or NR*R™;

unsubstituted eycloalkyl; cyclo'a;llqﬂ sut;stituted by hydroxy, alkoxy, lower alkyl or
NR2R;

unsubstituted heterocycle, heterocycle substituted by hyd:oxy, alkoxy, lower atkyl
or NR*'R%; »

o~

or alternatively NR*'R* forms a ring having 3 to 7 atoms, the ring having no or at
least one additional heteroatoms, with the proviso that if the heteroatom is N, the
heteroatom may be substituted by one or more substituents selected from the
* group consisting of lower alkyl, ORY, CORM, CO,R™, CONRMRP, SO,R", and
“SO,NR™R™;



, or alternatively NR'R12 fornms a ring having 3 to 7

atons, the ring having no or at |east one additional

* heteroatons, with the provi é% that if the heteroatom

is N the heteroatomnay b&€-substituted by one or

nore substituents selected fromthe group consisting

of lower alkyl, OR', COR14, CO2R14, CONR14Ri 3, SO2R 4,

ahd Jsmmdzﬁeﬂrﬁih@ouﬂi@smsngefect ed fromthe group

consi sting of H, COR14; CONRL4R15; unsubstituted

| onergal kyl ; 1ower al kyl substituted by hydroxy,

al koxy’ or NR21R22; unsubstituted cycl oal kyl ;

cycl Kﬁ?@ﬁ substitut ed by hydroxy, al koxy, |ower alkyl
unsubstituted heterocycle; and

heterocycle substituted by hydroxy, al koxy, | ower

al kylCONRNRY; Ru; R14 and R15 are independently

sel ect ed fromthe group consisting of H

unsu t 2122,

hydr g@y{’,ﬂéﬁ oxy or Q@W@ nglhsst&{%&ybyw @%&& E%OQFOPNR RS

cycloalk | ; cl oal k substltuted hydr oxy, al koxy

e raiigte iR poabes setted BHseSh HigBh e akyl or

heteqqg?gﬁe substituted by hydroay, alkoxy, |ower

al kyl”’ NR21R22; or alternati vel y NR14RI5 fornms a

ring haV|n the ri,n 0 ,or at

L0 e BHOTR LA DB IO 0L Sy e

het erafigl eniNR 8r% the heteroatom may be substituted by

one or nore substituents selected fromthe group

n 15 0 I kyl,
e B
sel ected from the group consisting of H, |ower alkyl,
CoOrR23Lor C2R "3; R22, R23 and R24 are independently
sel ected fromthe group consisting of H or |ower

.al kylunsultindéd l@%ﬂilkﬁQbWef\H{ﬁl;uRtiZ&e@by N?&%ﬁ%gélkoxy or NR*R*;

i ndependently forns a ring having 3 to _
unsubstituted cycloalkyl; cycloa]_kyl substituted by hydroxy, alkoxy, lower aliyl or
NRZIRZZ

unsubstituted heterocycle; h‘eterocycle substituted by hydroxy, alkoxy, lower alkyl
or NR*'R%;

or alternatively NRR" forms a ring having 3 to 7 atoms, the ring having no or at
Ieast one hetero atoms, with the proviso that if the heteroatom is N, the heteroatom
may be substituted by one or more substituents selected from the group consisting
of lower alkyl, OR?, COR™, CO;R™, CONR™R™, SO;R%, SO,NR¥R™,;

R*  is selected from the group consisting of H, lower alkyl, COR® or CO.R%;
R¥ R® and R** are mdepehdenﬂy selected from the group consisting of H or lower alkyl;

or alternatively NR*'R* or NR®R* independently forms a ring having 3 to 7
atoms, the ring having no or at least one additional heteroatoms selected from the
group consisting of N, O, or S, with the proviso that if the heteroatom is N, the
heteroatom may be in the form of -NH or NR®, and if the hetero atom is S, it may
be'in the form of $(O)p wherem = 0, 1 or 25and

R®  islower alkyl.



atons, the ring having no or at |east one additional
het er oat ons sel ect ed fromtheetc group consisting of N,
0, or S, with the proviso that  if the heteroatomis N,
the heteroatom maybe in the formof -NH or NR25, and
if the hetero atomis S, it may be in the form

of S(P) 'S@COM]%E[%Ctmtﬁereo is :Ijroglﬁedz’a gtﬂa ﬁéuti%f? qpo%\;/)\é%lrtlon comB/nsmg a

here i rovi

there?g;eutlcaﬂy g‘fe?lw unt o Q) rmo%aﬁ:oge)%(ilslagld‘a@e%above and a pharmaceutically

acctel’fé‘?‘%cﬁ@ﬁ"tqréﬁlplev effectlve anount of one or nore
conpounds as deflned above, and a pharnaceutlcally

acc Lar A or excl |ent d aspec

theﬁg |s pro r e S RJEaYd ggm&?g‘f'nq‘?eﬁs g%“gﬂﬁé’ 3 VeJ%“Se as
medicamads.canents. In a fourth aspect, there is provided

use of conpounds as defined above for the preparation

of nedicanents for the treatnent and control of

candrer.folrth aspectf thiereais peoidedtuserdt comp@mnay iad eEfifedpstR0e 36 the

pré‘peratlérh'ﬁ rr%%lﬁéﬁg fopmeggatﬁrent%mgﬁ{%gof%g fprmula | as

defi ned above, which process conprises reacting a
conmpound of the formula 1 NH Ar’ N HNN O QAR Ar

wheleian fifth | Sspeeivetherdl leY br@%d"‘\%af)r%'ces@'?& fhe %rr%}'a?étion of a

defi ned above, with acid to ob n a conpoun
compeyag 9f fprmuldyy 3§ detmedaabaye, wﬁelplé.moq:@ss gpmpriges Racting a

corApsurdsof 4ef fonfdiaabove, and if desired, converting the
conpound of forrmula | into a phar maceut | cally

acceptable salt. In 2 si xth aspect, there is provided
a conpound of for m,I|Ri\| as defined above
NH

At
N /“\ 2 R o
HN™ N O O

I
AT

wherein R is lower alkyl and Ar, Ar and R' are as defined above, with acid to obtain a compound of

formula

wherein Ar, Ar and R' are as defined above,
and if desired, converting the compound of formula I intp a pharmaceutically acceptable

salt,

s

>

in a sixth aspect, there is provided a compound of formula I as defined above

prepared by a process as defined above.




prepared by a process as defined above. -- --- -----
-- - 8d In a seventh aspect, there is provided a
conpound sel ected fromthe group:

3-(2, 4-dichl oro-pyrimdin-5- yI) 2- (4- met hoxy- phenyl ) -p
ropionic acid nethyl ester;

3-(2,4-D phenylanino-pyrinidin-5-y|)-2-(4-nethoxy-phen
yI) propionic acid nethyl ester;

( ) =3+ - A < L din-S-yl.
2 pﬁ% glsg{m;a@h QBeeh hﬁ‘%}ﬁyfs] privigéd ;é;c%mbﬁma 961B4EY ol tha Brals:
3-(2, 4-di phenyl am no-pyri m di n-5-yl)-2-(2,6-Di chloro-p
henyl ) -propionic acid nmethyl ester;
3-(2,4-dichloro-p)rriinidin-5-yl)-2-(3,5- dinethoxy phe
nyl ) - p(ppididilerogaiinidiet Sryl)-2-estretioxy-phenyl)-propionic acid methyl
3- Q 4- di phenyl am no-p), ri mdi n-5-yl)-2-(3, 5-di met hox)

r- ﬁﬁényl) propionic acid nethyl ester;
3-(2,4-dichloro-p7rimdin-5 yl)-2= C)tolyl ropionic
aci d 562, ﬁ@;pbgtybmno pyrimidin-5 —y -2-(4-methoxy-phenyl}-propionic acid

3 ﬂésgérphenyl am no-pyrimdin-5-yl)-2-Otolyl-propion
iC aC|d net hyl ester '

gci( g T ’Iﬁ%;‘lhg%t" _— ’15“3 d(zq <§1€1¥10 —p 1&1 X 5 }ﬁf—p%p?onmc acid methyl
&3&%,4-diphenylan1no7pyr|nLd|n 5-yl)-2-phenyl - pr opi oni
c acid nmethyl ester;

3 (2 f .& gh%nﬂaﬁ}'r pr opl onl C)) gz életchloro—phe YI)—propionic acid

3m€®¢MwﬂIphenylan1no pyrimdin-5-yl)-2- (2 5- d|nethoxy-
phenyl propionic acid ethyl ester;

3- (2,54¢01 s @mhﬂfrg—p?ﬁﬁlnﬁhch fﬁ& ;5 s)ud%aétﬁoﬂ?eﬁww - HagiY1dacid methyl
ropionic acid nmeth
§5§% 4- dlphenylan1no pyr|n1d|n 5- yI) 2- (2- met hoxy- phen
yl) propionic acid ethyl ester;

2 (3,35¢-giphieh flhmbioopmiridin- 513@)@/—!(3 Sailﬁﬁth@xjdthhyﬂi-prcgydmc acid
‘ ébi%éxyl) propionic acid nethyl ester;

3-(2,4-dichloro-pyrimidin-5-y1)-2-O-tolyl-propionic acid methyl ester;
3-(2,4~diphenylamino—pyri.midin—S-yl)—2—O—t01y1—propiopic acid methyl ester;
3—(2,4-di‘chloro-pyrimidin~5-§rl) -2-phenyl-propionic acid methyl ester; |
3—(2,4—diphenylamino-,p%rimidin—S—yl)—2—pheny1-propionic acid methyl ester;

3-( 2,4—dich10rq-pyrimidin-5-yl)-2—(2;5-dimethoxy~pheny1)—propionic acid ethyl

ester;

3- (2 4-diphenylamino-pyrimidin-5-y1)-2-(2,5- dlmethoxy phenyl propionic acid
ethyl ester;

3-(2,4-dichloro-pyrimidin-5-yl)-2-{2-methoxy-phenyl}-propionic acid methyl

ester;

3-(2,4-diphenylamino-pyrimidin-5-y1)-2-(2-methoxy-phenyl) propionic acid ethyl

ester;



3- (2, 4-di phenyl am no-pyrimdin-5-yl)-2-(3,5-bis-triflu
or onet hyl - phenyl )- propianic acid nethyl ester;
3-(2,4-dichloro-p)rimdin-5-yl)-2-pyridin-4-yl-propion
ic acid ethyl ester; 3-(2,4%%iphenyl am no-pyrimidin-5
yl')-2 pyridin-4-yl-propionic add ethyl ester;
3'(2,4-dichloro-pyrimdin-5-yl)-2-pyridin-3-yl-propi on
ic acid ethyl ester;

13- (243 Biphe LR RY A -1 B o R b il 5 31 b s onic aci
opi 0 I‘tg @aligg Sﬁ%‘%‘ﬁ%ﬁ%ﬁéﬁ%@)@ (. 2-dynord M{mﬁhﬂ 531 ¥proplonic acid
B 951985 chl or o- pyri mi di n-5-yl ) - 2- (3, 4- di et hoxy- pheny
| )-propionic add ethyl ester;

3- ( 2342 di-dipeaylaaiin b Pyetidind Hyln-2503y3-bisArifld odorldthpt plexyl)-

gh%@%{ig-gao el nie acid ethyl ester; 3-(4

hEST8c - P er@iia Ho- pyrim di n-5-yl)-2-(4-net hoxy-phen
yl )-;)r opionic acid nethyl ester;
3-(2 ﬁ%w@mmimwﬁwmwm-ﬁrqﬂiqm aqid el ¢stony
- phenyl)-propionic acid nethyl ester;
3- [ 23 (£ BH R MrANS pPHiRidin YA idin8 bISh RO RYdthyTester;
i di n-g-yl j'?z- 4- rrejtpglgay- pheﬁ%?—%r opi g’ﬁ% gigg met hylﬂ]e
este ) - g . 3 T
5 (bR SaBA prridinrb Y isgropians prdegyh estr
4- met hoxy- phenyl ) - propionic add nai thylester; and
3- ( B-phénlyplzmyiaoride-pycinalin-Gpph A qtynidisafi v prpyiohitiadidretlid ester;
yl)-2-(4-niethoxy- phenyl)-propionic add nethyl ester.

- 8f Y55 nmay: . a- pRt-heds a1t 5] . .

P 5el 0588 B &na%ptgaﬂ;@ iBhethbSAbRAGTEPd:fonic acid ethyl

tunors, in particular l'ung, pros

. ®WRors, by administering to a human patient in need

of such therapy an effective anount of a conpound of

for rﬂd(@@dip&hrlbllnima@ﬁﬁ]ﬁldiﬂs—)@Paf(ﬂﬁcrﬁtﬂeﬂﬁcﬁiﬁphenyl)-propionic acid
%ﬁe table salt thereof. Al so disclosed are

9 ST Hedi at e conpounds useful in the preparation of
conpounds of foroulas | and Il. As used herein, the

. f ol 3e(-dgotet phesflaninommvinidhes fyb-2-¢imghdgt-plnylepropionic

E{;@&gﬂ}qé enotes a straight-chain or branched
al 1 phati c hydrocarbon having at |east one set of

car bon- car bon doubl e bond, for exanple vinyl, . L
2- bitngHoroafriphige femineypyringdis-why-(4-methoty-phenyl)-propionic

acid methyl ester;

3u[z-(6~m-éthoxy—pyxidin—3f)rlamino)-é-phenylaminmpyrimidjn-S-)rl] -2-(4-

methoiky-phenyl)-propionic acid methyl ester;

3~(2-phenylamino-4-isobutylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-

propionic acid mg:ﬂnyl,estér; and

3-(2-phenylamino-4-cyclopropylmethylamino-pyrimidin-5-y1) -2-(4-methoxy-
phenyl)-propionic acid methyl ester.

s



"Al kynyl" denotes a straight-chain or, branched
al i phatic. hydrocarbon having at |east one set of
carbon-carbon triple bond, faor exanple ethynyl, and
2-butynyl. "Al kyl" denot es 84 strai ght-chain or
branched saturated aliphatic hydrocarbon having 1 to
10, preferably 1 to 6, and nore preferably 1 to 4
carbon atons. Al kyl groups having 1 to 6 carbon atons
are also referred to herein as "lower alkyl." Typica
| ower allcyl groups include nethyl, ethyl, propyl,
i sopropyl, butyl, t-butyl, 2-butyl, pentyl and hexyl.
As used herein the sanpl e designation Cl4 al kyl neans
al kyl having from1l to 4 carbon atons. "Al koxy" mneans
an al kyl radical that is attached to the renmai nder of
t he n@g&gw rRay bBY mBtoaaa RredtiRbo)id tusorg in met hoxy, et hoxy.
"Aryl " means an aronmatic carbocyclic radical, for
exatpller Hi«eﬁt,l&g,‘@fﬁlﬁt@@i cormomatars by ladqmamtﬁ!ang ip a human patient in

ar o n st A b t a
ugeeg??i chEpTT e R ofp b BRI Gl Sutey Alor
: bp}hamgaaemmndlyl aggepfabie @kﬂmﬁpﬂé t et rahydro- naphthyl .

Preferred aryl groups include, but are not limted to,
phenthdg&pﬁbhmbmwm@mymmmandﬁuyIyI WO 2004/ 056822

PCT/ EP2003/ 014067 - % %f@% ans a
nisrthaprspatatien opeampeHndy olferay &ty saturated cyclic
al i phatic hydrocarbon group containing 3 to 8 atons.

Exanpl es of cycl oal kyl groups include cyclopropyl
cycl opeidey herd tioyfollohiay yrms sElF e thedfollorsigdefipipions.
“"therapeutically effective amount™ means an anount of

at ﬁf;ftlg I” & ?@39'@@8 2 }{dﬂf oJﬂEﬂ@ﬁe@% %haﬁ@%}f&ébca&bn&xavmg at

phar i ¢ acce e salt or e e )
t Jeastt ome grtiof car‘amﬂca}rbpmdplﬂ? l¢ Bopsk é‘Pl‘u FAPRLE Wlo?f“ F‘i‘}ﬂg‘r 4nd 3-methyl
CE_ am%, ncl udi ng hunman tunor cell |ines. "Hal ogen”

.means uorine, chlorine,: brom ne or iodine

; preferably chl ori ne fl uori.ne. ter t
means AkyTHL ofgne ks ééFé’ﬂhtf‘fl'@?‘H & br@n%}};g agp %d?oc%{ﬂon&avmg at
| feastt G e B LB ERbod-carbah @fple Bo, foxtexamplekmh}pryhsadﬂ l'ag:yn‘}'
or -N-lower alkyl-. If the hetero atomis S, it

S?Qngf o i
r havgsg 1 & Hf prdft&abmétte 6.cadyhong poefpiab ]ryﬂcqodicp@rb%to%se(&lﬁgl groups
nﬁstwirllg Mt e D8 atbBsaVdiso Lkl to haSR &lMower alkyl.” Typical lower allyl
| groups include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl and hexyl.
As used herein the sample designation C1.4 alkyl means a]kyl having from 1 to 4 carbon

atoms,

“Alkoxy” ‘mea‘ns an alkyl radical that is attached to the remainder of the molecule
by oxygen (RO-), e.g. methoxy, ethoxy.

“Aryl” means an agromatic carbocyclic radical, for example a 6-10 membered
aromatic or partially aromatic ring systern. A partially aromatic ring system is one with
two fused rings with one of the two rings being aromatic, for example tetrahydro-
naphthyl. Preferred aryl groups include, but are not limited to, phenyl, naphthyl, tolyl

and xylyl
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715 pyrrol'yl, pyridinyl, pyrazinyl, oxazolyl,

t hi axol yl, qui nolinyl, pyrinidinyl, i m dazol e and

“}éjefo[@gs%ﬁnenbl—let erocycle" or "heterocyclyl™ rﬁalr)ﬁpz{)@mmm

ered saturated or partially unsaturated
non-aromati c nonoval ent cyclicgradi cal having from one
to 3 hetero atons selected fromnitrogen, oxygen or

sul f U‘rCle’oal @yle %@hwﬁéxﬂﬁro&ﬁh@k%&mﬂ%m@&t&@f sapirefed iy aid

ocycles are erj dine
i iR iGR BT TG > teb R FORyPie of oyl ggovs
|ﬂﬁdnudatydtganbﬁye cpilesand endtychobemyloval ent OH group.
"1C50" refers to the concentration of a particular

oo AE AR, POl et IRl SRS BRADE B ampouat of at

i nhib activit
bleastrens careph undifent @rmaiais handgld, gra péxégmqebe@ﬂv ﬁccszahlmselt or ester
lélEIéOF fra s1§3i%carﬂ}alﬁlﬁﬁﬁ§#ﬂo'h&§it{0¥1 AGEHE @k, end@dihg human tumor
rs to Gonventional aci-d-addition salts or
&ddition salts that retain the biologica
effectiveness and properties of the conpounds of
f or mfifaaldgeancheadselvopinaRitldrina breiitedy iedine préferably chlorine or
ggnlc or inorganic acids or organic or inorganic
base®* Sanpl e acid-addition salts include those
derived frominorganic adds such as hydrochlorijc

aci d, “Hejete etnmrinearg endtom ydirctiddonre Na & #nd & grefenablyd. &f the hetero

aé:tb 15 NuitEﬁ{]%é:pl@&:hgas —N}?-Sd}hWvaeﬁﬂkﬂ- aghe Medekd StofCk §, it can be
those derived from organic acids such as

dJFﬁP&€H%§QFF§QEC acid, salicylic acid,

nmet hanesul foni ¢ aci d, oxal i ¢ aci d, succi ni ¢ aci d,

Ci fjr i ‘Q—I&’é?bﬁyl” FRdahe alaﬁ:ﬂoﬁhatﬂc aetet@ydicirthg sfstemcbotaiidhglup to two

and the.like. Sa as i.tio

PR B e AR SO s e ooy fpdoil,

250011 568E2nYRETERID ©3¢2©M)05mxolyllquqglat}é,rm’alwdmﬁwmdamie and

q:% ﬂﬁ*des such as for exanple, tetranethyl amoni um

hy rOX|de The chem cal nodification of a

pharmaceuti cal conmpound g . dru into sa

a .
t echniFtpi@ogsle’ oK FRSNHOTSL Hﬁ?%@éu?q kﬁameabéfﬁdssegﬂf%g or partially
OMséﬁuﬂatthHdS&Hﬁﬂnd@i&yﬁérﬁﬁ’alenﬁfydh@ﬂa&mmﬁhngtﬁﬁﬂh bhé 3 3 hetero atoms

c%ﬁ'fx‘i’ia ﬁr@% g’%éééna E%\@% %% lS‘fJ'%LX” ,&% g gpf?lg eo% Examples of preferred

m&uhﬂec;aﬁerﬂmag@eﬁanmﬁnymﬁidaﬂ@dmb@mhye&/st ens
(6th Ed. 1995) at pp. 196 and 1456-1457.

" Ph anlf_g,%?#&b & grxﬁfﬁaﬁgﬁgé’ih% gresx?ﬂr'c%%f §§n0novalent OH group.

phar maceu accepta arrier exci pi ent, etc
neanqtgharnacologlcall accept abl e _and substantl ¥
non- t ‘died refess tehide cenaspization of ammirlattepaf a61oR ng Yo the

Ciﬁ@ﬁﬁiéﬁ@edpﬁre@qmrﬂhlﬁf 9@% @fa E&Cfxﬁliﬂéﬁm‘éﬂ haity. B, tdh, befrﬁéasured
exanp). e, bst XI?S %g{ f?vver al kyl, aryl,
cjpter gHa |g§/1[s escrl in Exampl€ 15, in

“Pharmaceutically acceptable salt” refers to conventional acid-addition salts or
base-addition salts that retain the biological effectiveness and properties of the
compounds of formula I and are formed from suitable non-toxic organic or inorganic
acids or organic or inorganic bases. Sample acid-addition salts include those derived
from inorganic acids such as hydrochloric acid, hydrobromic acid, hydroiodic acid,

 sulfuric acid, sulfamic acid, phosphoric acid and nitric acid, and those derived from

organic acids such as p-toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic

. acid, succinic acid, citric acid, malic adid, lactic acid, fumaric acid, and the like. Sample

base-addition salts include those derived from ammonium, potassium, sodium and,



“cycloaryl “and heteroaryl, neans that the substitution

can occur at one or nore positions and, unless

-WBEEJ% ~indicated, that the substituents ag)dﬁ?@ioemlztom
t

10

15

20

25

ut| on site are independently selected fromthe
specified options. In one enbogjnent; this invention
relates to conpounds of formula Ar' N HN~-N N O 15

ﬁ!{la@maﬂ;%ﬂ ghg?&&f&dcﬁé"s at&& 2;:11% 165 flnlashel rrﬁ'ggmu

erern en Selecte m_t
deuppideohig @heprn@al gfodifgption ggaoghappa@qy@cg ,cy;n,poun (ie. drucr) mto a
helk fr.qadhut @%ﬂ%@%'tb Eh&%a'&&ltﬁﬁﬂﬁ%ﬂm‘cs 14 dbtaih Ekﬁproved hysical

pr vsotha for het er. F
DR R AL matsstmh g Sad plrb Rt efoPpobidh. see e,
2 pyiskidy lal., PrRbcdusicsad@ageatbris amd Diveg Delnepy Satesisgethrig. 1995)

of : Cl- al kyl ; C1-10 al kyl independently
Bgﬁig?ﬂ?% 8%63&%‘%3' to three groups selected fromaryl,

het eroaryl, heterocycle, cycloal kyl, NR8RO, OR10,

SR" 0 “thatnagemcaﬂjmcept@ﬁ@hsqch as pharg@NRItiRIp acceptable carrier,
#J\l%& L L2 me%%;?yﬂarh 2 %)mall?}!c&g&bm%d swhas gty hbg-toxic to the ”

et éroar yt , gﬁa (gal kyl groups
rﬁi jed i Whichdhe BArdieWeT EFBEPO 5%% TRIGEEAChy up to three
gr oups selected from NR8BR9, OR10, SR 0, hal ogen, COR',
CO2R* §ul{sthrdd, Rdn, 5@2&&1 2ubs5Oed B Bwer alklN, anyl) C*Mi&lkyl
;f}ré}éﬁlé;nglhefeﬁ%aé'ﬁleﬁjﬁéﬂoﬁo at uf)u%tsmi Pé%ﬁ%gggﬁéo or(x)etGC% mor%%osmons
gndupsess ethectiselinklicated| taethe abbssituentshReRd, sulet@thISRr@fe

E]ﬁ(& R sSC2NR 1R 2, SOR',
%&n cée(%éﬁ% ?Pgtggr oéﬁl het er oar yl
i ndependent |y substituted by up to three gro ps
sel obn e prbadimsRb is gyvieyion aqRay to epmpo SOfEF&FB’é*’e
COR', CO2R11, CONR'R12, SO2NR'R12
. Ar'
N/
);H I
HIII N N O

l
Ar R

or a pharmaceutical acceptable salts thereof, wherein

Ar and A7’ are independently selected from the group consisting of aryl, substituted aryl,

heteroaryl and substituted heteroaryl, with the proviso that for Ar, the heteroaryl is
not 2-pyridyl and substituted heteoraryl is not substituted 2-pyridyl;

R'  is selected from the group consisting of
- H;

Ci10 a]kyl;

Ci.10alkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NRSRg, OR, SR, halogen, CORY, CO,RY,
CONRYMR', SONRURY, SOR', SO,RY, CN and NO,, wherein the aryl,
heteroaryl, heterocycle and cycloalkyl groups may each independently be

substituted by up to three groups selected from NR®R?, OR', SR, halogen, COR",

COR™, CONRMRY, SONR' 'R, SORY,.SO,R, CN and NOy;



7, SOR", SCPR'; CN and NCZ; heterocycle; 1o
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het erocycl e i ndependently substituted by up to three

l ected fromlower alkyl, NReR9, 1014067
N ?@ﬁ%ﬁﬁm O2R', CONR'R 2, SO2NRLIR 2 é%%]ﬁli,%h%’

S2R', CN and NO2; C3 , 0 cycl Qr’ﬂ kyl; C3-io0 cycl oal kyl
i ndependent |y substituted by up“to three gr oups

sel ecatfﬁd from15 [ower al kyl, substituted | ower alkyl,
NRSR9, leo SR‘ 0, hal ogen, COR COQR11 CONR' R12,
S2NR'R SQ2R11, _CN an ; 1 al kenyl ;

; C2.
C2- | @r@m@mdqﬁ%é@éﬁ%ﬁﬁ by tﬂo@ﬁe@@% séycteﬁpfrtne Ipyigredicrl,
ar ounsR‘?zéJ ©@RY @th halgers OO Al GyJR!, et FRIEt I NR R, SORY,
cycl Eﬁ e58cyclyl substituted
het erocyc ﬁ%? RR$R9, 20 OR10, SR10, hal ogen,
COR", CCQR CONR Rz, S2NR'R 2, SOR', SO2R', CN and

NC2; m{bmﬂal kynyl ; and C2_10 al kynyl independently
substituted by up to three groups selected from NRBR9,

OR%%{}E Oél F&?@ép@ﬂ@&ﬂ ﬂ:ute&:% %ﬁp@ Wﬂ%g Jower _

N . 25
i ndepdilidt Ry QR orSR @@éllo P?;QR! Ranﬁoﬁféi{ %HSQ NRURY,
|ndegmndemxkyﬂsgNegﬁ@uajron1the group consi sting of
H, unsubstituted | ower al kyl; |ower alkyl substituted

by h al koxy or NRzi R22 WO 2004/ 056822

PCT/ éﬁ%ﬁ%‘%&lﬁmom 12 unsubsti t ut ed cycl oal kyl ;

cycl oal kyl substituted by hydroxy, al koxy, | ower al kyl

or AeReyclumsishendently substivited jeyrtoghrdegr@mo sgledted from lower

subs by, r LR 1D, llpiz
%uJirPth@R OR'S, SR Kaloflck €3 g IR, GO R OIS0, NRY R,

NRzi R22: . 5,0r ’altérna orms 4 ring
havi QT8 508 deirEd NQee ring having no or at

Cg,_m CYCIO&HCYI; .

Ca.-i¢ cycloalkyl independently substituted by up to three groups selected from
lower alkyl, substituted lower alkyl, NRPR®, ORY SR, halogen, CORY, CO.RY,
CONRMR', SO,NRMR¥, SORY, SO,R", CN and NO,;

Cz_ 10 alkenyl;

Cs-10 alkenyl independently substituted by up to three groups selected from
cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocycloalkyl, NR°R’,

OR', SR, halogen, COR™, CO,RY, CONR”R” SO,NR''R'Z, SORY, SO,R', CN
and NOz,

CZ—lO EIkYDYl; and

Cz-10alkynyl independently substituted by up to three groups selected from NR*R’,
OR™, SR™, halogen, COR", CO,R", CONRM¥RY, SO,NR'R'?, SOR', SO.R", CN
and NOZ;

R% R and R™are in.dependentiy H or lower alkyl;

R" and R'® are independently selected from the group consisting of
H;

unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR*R™;,



| east -one—addi t i onal “heteroatoms, with the Proviso

that if the heteroatomis N, the heteroatom may be

substituted by one or nore substituents sel e@%ﬁdﬁﬁfﬁmm
4,

WaQ He40¥Bup consisting of |ower alkyl, ORL3,

C2R14, CONR14R15, S02R14, and, SO2NR14Ris; 10 R13 is
sel ected fromthe group consisting of H COR14;

CONR14Rls; zi ti t.ut ed. . e .
ol ky o sraer D) Bar by ST SRR o e ot

unsulgtirfyt ed cycl oal kyl; cycl oal kyl substituted by

hydr oxy, al koxy, lower alkyl or NR2'R22,

unsuhst it ut Yick & cARuheEeEOBY BY &osy REbiy, Uowe alkyl
by hk}asrug%fflmeg]%ge;@{ﬂl%%%}erDqgl ki/ll or NRglkzz; R14 and

R15 ar BR ﬁazependently sel ected fromthe group

consisting of 20 H, zi zz unsubstituted |ower alkyl;

| ove gr %!té?ﬂ&tiv%}#@ﬁ@rl’{la }fdgﬁllstmﬁgylfﬂvﬁafgf, to dllakamxy thoer rigrhaRing no or at
n trtuted . . | e
Eyé lrJ éﬁ%ﬁl’ on§|a§g&1§¥ﬁ|hg%éqa¥%tp&,§%&ot?£ pﬁ&sl()ég%?f {hb HERFbBYm is N, the

© UNSUBSetdatdiAhdydleatintiakeé by het ermoseshbstigndt seleghed dt 06’27 the
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hydr oxy, al koxy, r 13 plorcNRRL BBRR R, SOR™, and
al teﬁ%ﬂvgfyl%ﬁiﬁg {‘gr’%é ring hda\livi ng 3to 7

at omsO,NRERIT ng having no or at |east one hetero
atons, with the proviso that if the heteroatomis N,
tthe h Sipbistind ot ed by one or nore
sﬂ]ubstlﬁeﬁegﬁtatg%glewg??gg} fromthe group consisting of

| oner al kyl, OR23, COR23, C02R23, CONR23R24, S02R23,
S02NRB3R24; WD 2004/ 056822 PCT/ EP2003/ 014067 -13 R21
is selected fromthe group consisting of H, | ower

al kylgodR23 or CO2R23; R22, R23 and R24 are

i ndependently selected fromthe group consisting of H
or Ioc\é%g\n kyl; or alternatively NR2Z1IR22 or NR23R24
i ndep y forms a ring having 3 to 7

' 2122,
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR™R™

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl o

NRZIRZZ_

unsubstituted heterocycle; and heterocycle substituted by hydroxy, alkoxy, lower
' .alkyl or NR¥R*;

R and R" are independently selected from the group consisting of

H;

. . 2in 22
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR™R™;

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
N'Rlezz. . .

unsubstituted heterocycle; heterocycle substituted by hydroxy, alkoxy, lower alkyl
or NRPR; |

or alternatively NRUR' forms a ring having 3 to 7 atoms, the ring having no or at
Jeast one hetero atoms, with the proviso that if the heteroatom is N, the heteroatom

. may be substituted by one or more substituents selected from the group consisting
of lower alkyl, OR®, COR, CO,R”, CONR®R¥, SO:R™, SO;NRPRY,

o



%

RN

at oms; -the Ting havi ng"no—or—at | east one addi tional
heteroatorrs sel ected fromthe 5 group consisting of N,
or S, wth the proviso that if the hetero '
HamS g

W‘t’ﬁ@“’“h@%r oat om maybe in the formof -NH or
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if the hetero atomis S, it be in the form of
S(O)mv\,here m=0, 1 or 2; and”R25 is |ower alkyl. Ar

i.s; selected . fro it d_ar ef 086

5° SetEd romtBh arsarr s h o o O RV HaSON

for Ar, the heteroaryl. is not 2-pyridyl and

0361 drtRoharecs bpeadsphlysgedtio fro UhsgrptRieedissinggf Hag lower aky
Preferably, Ar is selected from aryl, aryl

Subst. EI%EQUM;FI@R”Q” foP mfgfngel%%d%?lﬁﬁﬁﬁa fih@Having 3 to 7

o ]Qi%gils\; gr%ggmm ng-o1 g&p& Ane fliteroohins Kelected from the

( CH2) it @heigingd of N, (CFdR b, whie tierpeeyisd that iCtheGeteradtiapl is N, the
C3-do c I oaI K 2 i ¢
R OLT IR (e P e
hetefoea‘.:ydieeforrmbks(l())mmtmlzk@gllorzaitrkienyl , and al kynyl
groups are unsubstituted or substituted by up to three

%Dugssb@ ted from NR'RL2; OR13; SR16; hal ogen;
" CONR 4R15; 20 SOQNR14R15 SOQR14 CN;

and NO2; _heteroary and |tut d, wi.t h

up t drivsleied Gios ) BB B RS %ﬂte;;ml with

fiﬁépﬂﬁﬁo AR, @@Zﬁ‘teﬂoarﬁ(ﬂs\% ySﬁE\&‘Ebéiﬂuﬁ:d He@aRurA, 1s not
éﬂ ) , heteroaryl; (%%%ﬁhheterocycle a-co

Cm&%Fuméﬁ Yieyel oal kyl © C2-Cm 25 al kenyl ; C2-CI O

all cynyl; where nis 0, 1, 2, or 3 and the aryl,

hete&bdbybhnhetedgﬁyﬁﬁem al kyl, cycloal kyl, al kenyl,

and al kynyl groups are unsubstituted or substituted by

up  teg three groups selected from NR11R12; OR13; SR16;
haI og n COR 4; CO2R14; CONRi 4R15 SOZNR 4R 5;

with t he 1 fi0r onld
het e@éﬁﬁ Stht@ecgwi\lt%@;ﬁg) Wﬂﬂmﬂgﬁ B‘?éa{l Q&ﬁﬁ SR Halogen;
het e@@RY| COR'HTOSRBRY] scugmd‘*rzs,mm&yw MO; (CH,)pheteroaryl;

2004055842 Tl CER0S Ao -\ ane, SRR TR

wher eitiers is G, 3, 22 08 Blbsd HeutrHohdterpaybaetgtocysli iyl fegcloalkyl,

/—'\

‘proviga, ;rlbgﬁd ﬁlﬁﬁqy‘f BREH! LG LHIBREL LA WibstitSteABY upto three groups

selected from NRMR'; OR'; SR'S; halogen; COR'; CO.R™; CONRMRY;
SO.NRMRY; SO,R™; CN; and NO3;

heteroaryl,

and heteroaryl substituted with up to two groups selected from NRYR™; QR“;
SRS, halogen; COR'% CO,R*; CONRMR'; SO,NRMR'; SO,R™; CN; NOy;
(CHa)sheteroaryl; (CHz)nheterocycle; Ci~Cyp alkyl; C3-Cyo cycloalkyl; Co-Crp
alkenyl; Cp-Cyo alkynyl; where n is 0, 1, 2, or 3 and the aryl, heteroaryl, heterocycle,
alkyl, cycloalkyl, dlkenyl, and alkynyl groups are unsubstituted or substituted by up
to three groups selected from NRMRY; ORY; SRIS; halogen; CORY; CO.RY,
CONRYMRY; SO,NRMR'%; SO,R'; CN; and NO»,

with the proviso that for Ar, the heteroaryl is not 2-pyridyl and substituted
heteoraryl is not substituted 2-pyridyl.
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pyridyt——tn-a preferredembodiment, Ar is Substituted i
3-pyridyl. 5 1In a further enbodi nent, the invention

relates to conpounds of fornmula I, wherein ’%rcﬁ"n%ﬁms/ouom
ylI “or

aryl substituted by up to four, substituents sel ected
from the group H unsubstit utéd | ower al kyl; 1 ower

al kyl substijtuted by _hydroxy, al koxy or_.hal.ogen; :
R pre arbs Re: TBGEHon KBESE oRpomRds SR s I wherein Ar
GONR2,3R2:d 1RQ2MRABRRH thelf} oHER RABhe alshtiGNbd hetetvarfies not 2-
proviso that Ar' is not phenyl substituted by OR23 in
oXEdAr is  4- pyridyl or substituted 4-pyridyl.
Preferably, Ar' is phenyl or substituted phenyl. More
pr ef én alpkeferrdirémbcalinbrenit iseubstided/3-pgndds i t ut ed by up
to four substituents selected fromthe group H
unsulgti L kY Ivehnaelagh ky donsptiaids befeshubyl,
hydrgéé,f,&#ﬁaeggg{b%%mg’rthhnlveogen; NR21R22:- OR23; SR23;
ellesgedy’ inag] orcoReiButed@piR23: CONR23R24; S02NR23R24;
S2R23; and CN;, with the proviso that Ar' is not
phenreftbEt A¥ itaed dyryDRABtititeal InagetoAour sibdtifpyms dglectest from
substityted 4--pyrjdyl. . t ' 2 alkoxy or
itH?/%"ﬁ’flP '%@?Bﬁ%%irlﬁé’ar %‘thg@grnp yﬂ%ga %‘?é ; gr r@dlrzgﬂfa 0}?3 2,
Wakipeh NIRIRTSORT ¥R aldyst;i NQL 6ORin {081 s GOREK dar 3A0MF) RS
Iégg)égzs‘p 1l ?ﬁ,r ?ﬂh ﬁ'[éﬁbqg{riggs@fat AR d? pRESMWbstihRedbf ORENIRkase Ar is
nt, e Inv

dr me ! ention relates to conpounds of
faopyridyh ot substilieed - pyrRyli s Cl- 10 al kyl or Cl-10 al kyl
i ndependently substituted by up to three groups

sel eqi e boRy ¥ pHenyhalsgbamind phigt er ocycl e,
cycl oal I cyl’”, NR8R9, "OR10, SR10, hal ogen, CORL1,

CO2R11, »S02NR'R o '
e R SR e P g P
Gylebealiton thgpenpsinmpulbsitited hoep eliselomeyalisy substituted by hydroxy,
substit uted by,nzm -G8 bsee . sebeet ed),RPOODONRPRY,
MBS e et
KON R 50, RORET, ChSapieh the reryisr b is ioh @ g FarH el b7

, Ry , Bed A dently H or | ower
3%@%3%\)\%4 fggg’/d@g%‘gofg{'%m B0, 014067 15 1n anot her
te xo?f@rr;;g{}gr 2&1?0&1%32 Fﬁ%eoigvén%ogtise csontcgrnce:&) %8%%91590%& Sormula 1,
vherein R’ is aryl, substituted aryl or heteroaryl.

In a preferred embodiment, R' is phenyl.

Tn a further embodiment, the invention relates to compounds of formula I,
wherein R is Ci10 alkyl or Cy.jpalkyl independently substituted by up to three groups
selected from aryl, heteroaryl, heterocycle, cycloalkyl, NRPR®, ORY, SR, halogen, CORY,
CO,R', CONRMRY, SONRUR', SOR", SO;R", CN and NO,, wherein the aryl,
heteroaryl, heterocycie and cycloalkyl groups may each independently be substituted by
up to three groups selected from NRER®, OR'®, SR™, halogen, CORY, CO;RH,
CONRMR'Z $0,NR''R'2, SORY, SO,R", CN and NOj; and wherein R®, R’ R, R" and
R are independently H or lower alkyl.

A
S
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N~Rs RE1T1—HNNNOtE—R—R R or " e

pharmaceutical Iy acceptable salts thereof, wherein R
i s sel ected fromthe group consisting of 5 H;

WOIZORASRYE: a1 al kyl independently substit LRCeTéE]HOOBOOHOM

to three groups sel ected fron1ary| het er oaryl ,

het erocycl e, cycl oal kyl NR8R95’0R10 SR O halogen

CORNl CO2R" SO2NR' R1 .
Imefaé%equ the 35 <RBoR F%%\tF%/‘i@ COFF&C’&PES%%’% ang‘“muja

cycloalkyl groups may each |ndependegtly be

substituted by up to three groups s@& ected from NR8R9,

OR10, SR10, hal ogen, COR', C%R : 2,
SO2NR'RL2, SOR', SO2R', CN an IS, S oaryl
|ndependently substltuted by up t be groups
selected froml ower a - @, SR 0,
hal ogen, COR', CO2R', >, SOR',
S2R', CN and NC2; thQ{o : I

i ndependent |y subgtiiit ut yNip t® three groups
sel ected fromlower| alkyl, 8R9, OR10, SR O,

hal ogen, COR', CONR'R'2, SC2NR'R 2, 20 SCR',

S2R', CN and N2 erocycle; WD 2004/ 056822

PCTf EP2003/ 01406 6 heterocycl e i ndependentl|y
substituted by*up tp three groups selected from | ower
al kyl , NR8R9, OR10,RpSR1D, hal ogen, COR11l, CO2R',

CONR 1R12 SO2NR'R 2 SOR11, SO2Rn, CN and NOZ;

or pharmacéut‘ica]ly acceptable salts thereof, wherein
R! is selected from the group consisting of

H;

Cl_lg.alkylg

Ci.102lkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NR®R®, OR'Y, SR, halogen, CORY, CO;R”,
CONRMRY, SONRMRY, SOR, 50,R", CN and NQ,, wherein the aryl,
heteroaryl, heterocycle and cycloalkyl groups may each independently be
substituted by up to three groups selected from NRPR?, ORY, SR*, halogen, CORY,
CO,R!, CONRVR', SO,NR''R™, SOR", SO;R'!, CN and NO3;

aryl;

aryl independently substituted by up to three groups selected from lower alkyl,
NRPR?, OR™, SR™, halogen, CORY, CO,R":, CONR"R', SO;NR"'R', SOR",
SO,R", CN and NO;

héteroaryl;

‘heteroaryl independently substituted by up to three groups selected from lower
alkyl, NR®R®, OR'®, SR", hzlogen, COR", COR", CONR”R” SONRVRY,
SORY, SO;R", CN and NO3;

heterocycle;



- C3=lotychoal kyl ; 5°C3716 ¢cycoal kyl “i'ndependént | y

substituted by up to three groups selected from |ower
subst ituted | ower al kyl, NRaR9, OR10, 5@%2%?%03,014067

al |
W‘Pr%ﬂ‘%( 2COR 1, COPRI1, CONRLIRI2, SO2NRNRILZ.
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S(IR" CN and NO2; C2.10 al kenyl; C2.10 al kenyl
[ ndependent |y substituted by up to three groups

o chaEer RSBt M B R A B o e

Lhra12

OW NRf‘iﬁ’a BRI AERIZEn, CORR COGN

PR -1 N, C2-10 aIkynyI and C2-10
al ke%?? mpﬁ%& §ubst|tut ed by up to three
groups sel ected from NR8R9, 15 OR10, SR10, hal ogen,

COR" (C5.@2e0dlkyICONR ' R12 SO2NR11R 2SOR11, SC2R11, CN
and NO2; and wherein R8, RO and R10 are independently

H or Ytlide Brdcand sz tianel bndepeaheenidypssebaet Fdm

o e it i T s
SOQR@GNRLEIN 9@1\@8&43’ 6EA82 30FCTI G200 ML 4067 - 17-
NC2; (CH2) nhet er oar yl;  (CH2), heterocycle; C/-Co

al kybz_l &Ry lO o cycl. oal kyl ;

Cp.10 alkeny! independently substituted by up to three groups selected from

9
cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocycloalkyl, NRPR,
OR', SR'®, halogen, COR", CORY, CONRMRY, SO;NR'R", SOR!, SO,RM, CN
and NOy;

Cs-1oalkynyl; and

8y9
Cz_m alkynyl independently substituted by up to three groups selected from NR*R’,
ORY, SR™, halogen, COR", CO;RY, CONR"'R"?, SO,NR''R", SORY, SOR™, CN
* and NOy; and wherein R®, R® and R™ are independently H or lower alkyl;

R ind R are indepéndently selected from the group consisting of

I;IRH R? A
;OR'H;

SR16 :
hélogen;
CORM;
COR™;
CONRMR;
SO,NRM™R™;
SO.R'

CN;



cyc
WQI%@WB%G?? uted or substituted by up to three groups 10
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C2-O6alkenyl ; C2-CILo alkynyl; where nis 0, 1, 2,

or 3 and the aryl, heteroaryl, heterocycle, alkyl,
| oal kyl, al kenyl, and al kynyl groups arepcrmp2003/014067

selected from NR'R12; OR13; 8@176; hal ogen; COR14;
CO2R 4; CONR14R15; SO2NR14R15;"S2R14; CN, and NO2; or
alternatively, R2 and R3 together forma ring having 3
to 7NSgoms fused to the phenyl ring that they are
attached to, the ring having no or at |east one

addi {Giéy)ghheterbetybr oat ons, with the proviso that if the
heteroatomis N, the heteroatom maybe 15 substituted
by at- ey substituent selected fromthe group
cons#%?gﬁ%&%r;agﬁe\s’mr al kyl; lower alkyl substituted by
hydroxy, al koxy or NR'R12; NR 1R12; OR13; SR16;
COR1%-CocdRAl4; * CONRI 4R 5; SO2NR 4R15; SRR 4; and CN;
R4, R5, R6, k' and e are independently selected from
the gr@ypcyddatifl;at | east one being H, consisting of
20 H, unsubstituted |ower al kyl; |ower alKkyl

substi tut - hydroxy, al koxy or hal ogen; NR21R2' ";
OR23; 2‘%@%@?&25 hal ogen; NO2; COR23; Wc)

2004/ 056822 PCT/ EP2003/ 014067 -18- CO2R23; CONR23R24;
S02NR28Re4lkyn$02R23; and 5 CN; Rs, R9 and R10 are

i ndependently H or |lower alkyl; Rl1l and Rl12 are

i ndepgapgantsloy 1 $ebes et nem Hebeogyio higtemoyrdd, sliyin gydsralkyl,

alkenyl, and alkynyl groups are unsubstituted or substitpf:ed by up to three groups
" selected from NRUR™%: OR'; SR, halogen; CORY; COR'; CONR'R;
SO,NR"“RY; SO;R™; CN; and NOy;

or alternatively, R” and R’ together form a ring having 3 to 7 atoms fused to the
phenyl ring that they are attached to, the ring having no or at Jeast one additional
heteroatoms, with the inrbviso that if the heteroatom is N, the hete;qatom may be
substituted by at least one substituent selected from the group consisting of lower
alkyl; lower alkyl substituted by hydroxy, alkoxy or NRMR'Z NRUR'; ORY; SRS
CORY; COR™; CONRMR'%; SO,NRMR'%; SO.R"; and CIN;

R% R%, RS, R and R® are irgdependentljr selected from the group, with at least one being

H, consisting of
H;
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or halogen;
NRZRZ,
OR%;
SR,
h_alogen;
| NO3;

COR*:



by hydroxy, al kkoxy or NR21Rn; 10 unsubstituted
cycl oal kyl; cycloal kyl substituted by hydrox%g§@*ﬁﬁ%Mym67

WO P58 %kyl or NR21R22; unsubstituted heter
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is N

and heterocycle substituted by hydroxy, al koxy, | ower
al kyl or NRzI1R2i; or alternarﬂ@ely Nit' "R12 forns a
ring havj ,ng 3 to 7 atorms, the ring having no or at 15
| eas€QoRE; addi ti onal heteroatorns, with the provi so
that if the. hetero atomis N, the heteroatom nmaybe
substicing®gtiby one or nore substituents selected from
the group conS|st|ng of | ower aIIcyI COR14, CO2R14,

E%éﬁéﬁﬁ PR14, and SO2NR14R -', R 13 is selected
fro oup consisting of 20 H, COR14; CONR 4R15;
unsubstltuted | ower al kyl; |ower al kyl substituted by

hydr 6yR>@nkdoxy or NR21R22 unsubstituted cycl oal kyl ;
cycl oal kyl substituted by hydroxy, allcoxy, [ower
alkytmpr 25 NR21R22; unsubstituted heterocycle; and
heterocdycl e substituted by hydroxy, al koxy, |ower
alky) aqr ;NR21 4/.056822 . PCTI EP2003/ 014067
§¥ I%ﬁﬁfﬁgé?ﬁnghﬁggﬁéﬁﬁgf 39 sel ected fromthe
group consisting of H, unsubstituted | ower alkyl;
IROWard Rif il indehadidlyteectbd frimpdhogroup abhastingdf NRz1R22.
unsubstituted cycloal lryl; cycloal kyl substituted by
hydr exy, al koxy,. | ower aIkyI or 5 NR21R22
unsubsStituted heterocycl e; and het er ocycl e substituted

by hydroxy, al koxy, | ower or 2: - 22,
al t emnathisitsityd lrearles; Tperaliod svhsﬁaltﬁgﬁz ﬁg&;@w glkgxy or NRR™

atons, the ring having no or at |east one additional :
het e hﬂ%&ﬁ&te&"tﬁcﬂ:aﬂ@? cyﬂi&‘ﬂzty’c‘»ﬂlbtﬂimted Yy Hydeostyedluiyatoover alkyl or

NRZE]I%ZZ

unsubstituted heterocycle; and heterocycle subst1tuted by hydro:qr, alkoxy, lower
 alkyl or NR?'R%;

~ ‘or alternatively NR] IR' forms a ring having 3 to 7 atorms, the ring having no or at
least one additional heteroatoms, with th'e-'.proviso that if the hetero atom is N, the
heteroatom may be substituted by one or more substituents selected from the
group consisting of lower alkyl, CORY, COgRL4 CON”R1 R, SOaRM, and

SONRMR'>;
RP® s seﬁect_ed from the group consisting of
H;
CORY;
CONR"“R"™;
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR*R%;

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NRZIRZZ;

unsubsiituted heterocyc;le; and heterocycle substituted by hydroxy, alkoxy, lower
alkyl or NR*'R*;

" H-unsubstituted | ower—atkyl; | ower “atkyt—substituted —

=
’
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10 HEtE7 Gat om maybe "substTt Ui ed by one of “more

substituents selected fromthe group consisting of one

_more Jower alkyl, COR23, CO2R23, CONR23R2
“g%@rg%éﬁ 41’(:1%8@33014067

3R24; R16 is selected fromthe group
consi sting of unsubstituted Iongr al kyl; I ower al kyl
substituted by hydroxy alkoxy r NR21R22 15

u gg{}a;&g ut ec ﬁéﬁccl @Xﬁ&ég‘ieﬁ% aI K suglstl t L%t ed by

unsubstltuted het er ocycl e; and heterocycle substituted
by hydsoxy, al koxy, lower alkyl or NRRIR22. R21 is
selected fromthe group consisting of H |ower alkyl,

COR23,,% @8@8% Qrkgzr%we RaRyiangktiddd @ﬁﬁy&ﬂ&ﬁ? ReRdehE KRR,
sel ected from up consisting of | ower

al kyl , raIte ative 2. 0or

i ndepeHyatit CY%??gEﬁé sHfted !?35%‘71502}8% Beeys {qyegr aliyl or

ri ng-m?}r{i‘fg no or at |east one additional heteroatom
sel ected fromthe group consisting of N, 0, and S,

wth t | th if

het er onhst%g%;tg ted %Eterocﬁék% and %;Qt%r I'v]:g{lg gl%gﬁ&@d@g!ﬂrd)ﬁ' dalk?xy, lower
the hak@dooNE(&ihis S, |t may 25 be in the form of
S(Omwhere m=0, 1 or 2; and R25 is lower alkyl. In

a pr el eikafiedp mpmrm§ ﬁ‘ﬁ_ng HM%E 3 &7 518k @8 rfn@ having no or at
conp ounds of f all,

Con‘p oEHH df- f‘;}erpiitonrﬁhw Vla(hél %éealaeéeroatom is N, the
hal odedlero@bgr Bbplse dmibait&feﬂ%* on\i‘& RO DSGIBRALs selected from the

PCT/ EP2003/ 014067 r 2ef ed 23124 23
erbodt ARRE LR i e il Col SRR Gpire SOR7
of fardfO.NRERY wher ei n RS and R7 are 0?23
Furt hernore, conpounds of forrmula Il, wherein R26 is

U It Rlk¥d of are preferred 51n
glﬂlot Eggg%%égf%@glcgéﬁg%d? rresntéot he | nvention i s
concerned with conp un 2132,
R5, REsghUinredloives g&l"‘@é biftufaby élm@ﬁ? opNRTR™S
formula I'l,” wherein R5 and R26 are OR23. In another

pr ef aiisabsiened dydiityl; chdiealiyd vehatinned bshgiboxg alexy, bavedn alkyl or
conp %ﬂﬂ i of

unsubstituted heterocycle; and heteroeycle substituted by hydroxy, alkoxy, lower
alkyl or NR*R%;

R2 s selected from the group consisting of H, lower alkyl, COR” or CO;R™;

RZ, R? and R™ are independently selected from the group consisting of H or lower alkyl,
or alternatively NR*'R* or NR*R* independently forms a ring having 3 to 7
atoms, the ring-having no or at least one additional heteroatom selected from the
group consisting of N, O, and S, with the proviso that if the heteroatom is N, the
heteroatom may be in the form of -NH or NRZ, and if the hetero atom is S, it may
be in the form of ${Q), wherem =0, 1 or 2; and

R*”  islower alkyl.

In a preferred embodiment, the invention relates to compounds of formula II,

_ wherein R®is ORZ.

' Compounds of formula II, wherein R* and R are halogen, are also preférred.



~formula 11, whereinm R26is OR23. 10 Further preferred ™~

ar e
“’%W@PWZ% is OR23, are preferred. The follo
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corrpounds of formula Il are those, wherein R6 and R2
Furt hernore, conpounds of fornmul a\ﬁk}hrfEPmﬁS/OH%”f

conmpounds are preferred enbodlﬂFnts accordi ng to t he
present invention:

6- (4- met.hax - 2- L 5

O R B A e B OB ATLGG B lunas o
ﬁfm(nzumﬂdwhkﬂemm‘-‘qmﬂéﬁmoa-phenyl 2-phenyl ani no- 5, 8- di h
ydro-6H pyrido [2,3- d] pyrimdin-7-one (Exanple 2c);

6- (3, géé%?ﬁéljg dﬁ&ﬁ@ﬂgﬁ%’%ﬁfbﬁnﬂgﬁn%&uﬁ@@ wgnamsagstéut&d fiwer

pyrimdin one (Exanple 3d);
zaé()rl are preferred

8- phenyl - 2- phenyl am no-6-0Otolyl -5, 8-di hydro- 6H pyri do
[ 2, 316 LRYHhENElehred emPBEinkdeX AlPInPert is concerned with compounds of

fﬁW‘lﬂﬁ‘m‘i"eﬁ“Fy g;ng{beg%ﬂ a J,ao 8 di hydr o- 64 pyri do[2, 3

6- (2, 5-di met hoxy- phenyl) 8 phenyl 2- pheny Iam no- S, 8-di
hydr ed&Hbrpigrred ere @ppoudss mi]fggmmlarﬂdwhefﬂmﬁﬁ erndBa ﬁ!ﬁl@&
6¢C);

6 ( Zjﬁh&gé&y rgﬁ é{ (éi‘:ﬁaﬂ;%whe %fohﬁﬁlylk é&ﬁc@&eé Vﬁtl'pdoli’ﬁiﬂ:ﬁmds of

yrimdin-7/7-one (Exanple
60(18015 Wbeﬂeﬂ?\ t hyl - phenyl ) - 8- phenyl - 2- phenyl ani

no-5, 8-di hydro- 6H pyrido[ 2, 3-d] pyri m di n-7-one “

( ex am&&ex%fkferﬁé@cg&géﬁﬁ&ﬁﬁ 23RO GRS, 0hRBVR® anlR” are OR™.
di n-

3 r Pg %Fl\éﬁjgrna%ﬁ% g??%gplﬁp a(ﬂ gi}x?reYriLR s O, I&¥9}51@feﬁ'§|ap

8- phenyl - 2- phenyl am no- 6- pyri d| n- %ﬁp
8- di MpafolosHppsampds 23 mEfepyd embeilimente aserrdimmia tha Ryesent

«Js‘g%’t‘ﬂ di net hoxy- phenyl ) - 8- phenyl 2- phenyl am no- 5, 8- di

A e R B R e

dabﬁmﬁdléﬁsrw (Byghgte 16);

6-(2,6-dichloro-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
d]pyrimidin-7-one (Example 2c);

6-(3,5-dimethoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido [2,3-
| d)pyrimidin-7-one (Example 3d);

8-phenyl-2-phenylamino-6-0-tolyl-5,8-dihydro-6H- pyndo[z 3-d]pyrimidin-7-

one (Example 4¢);

6,8-diphenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-d] pyrimidin-7-one
(Example 5¢);

6-(B,S—dimethoxy-pheny-l)—8—phenyl-2-pheny1amino-5,8~dihyd:o‘~6H-pyrido[2,3—
dlpyrimidin-7-one (Example 6¢);

6-(2-methoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
d]pyrimidin-7-one (Example 7c);

6~(3,5-bis-trifluromethyl-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-
* pyrido[2,3-d]pyrimidin-7-one (example §d);



Y

T

- BHpyrido[ 2, 3- d] pyrinidine: 7- one (Exanpl e “12d); T
8-1sobutyl - 6- (4- net hoxy- phenyl ) - 2- phenyl am no- 5, 8-di hy

dr o- GI:LQE%H do [2,3- 1o d] pyrimdine-7-one (%ﬁmsmuom

WOIB§4/05
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8- cycl opropyl net hyl - 6- (4- met hoxy- phenyl ) - 2- phenyl ami no
-5, 8-di hydro-6H pyrido[ 2, 3-d]Ppyri m di ne-7-one

(Exanpl.e 14b). 1n aone enbodi o Ehls i Rvent| i imidin-
i 1 cBTnT g K RE P e Lol g EHREP 3 Apyrimidin
thet-apeahpleaty;y effective anount of the conpounds of

formula | and a 15 pharnmaceutically acceptable
carrier

comp8atERd KE LS PO &R e d SadyphasmGaub [k pyrimidin-

ein compound is’suitable for

ddoner(Estmpleilén);t o a patient having cancer. In another
enmbodi ment, this invention is directed to a nethod for
tr ea%L@g;_gﬁWXY_mﬁﬂ)igs' Ingyazhphetybdneinb He-tihydr patliemidol2,3-
in need of such trﬁg qgn

edlprdnidie 70063 ftaBpie L he5 conpounds above. The cancer is
breast, lung, colon or prostate cancer. In yet _—
anot Isefs-epihosi-phaty))-24{5snéthwariricin-p ylanine tBathepy-%8-dihydro-

PR SERHRIAERG oRARERRIEMDE o NG adm nistering

a therapeutically 20

n need of suc reatnent a

therapeutically effective amunt of t 0 S .itha.
abové.-iswk@ﬁ%meth@wm}@agla—,2%%?%-53-%%“%?‘&%@?8%‘?0[2=3

zcﬁptfﬁtnﬂﬁﬁéﬁ%e?ﬁﬁ%%l@?% ;addhe invention is concerned
Wi e

use of conpounds of formula |I for the

I'nvention rel ates

preparatjon o dj canents for t t _ardsy: _6H-
e L TR e
t §yride2, 38¢prefmidenpooned beinplarml a | for the

preparation of nedicanments for the treatnent and
control of breast, lung, colon or prostate cancer.

V%S;&gkﬁ%gié{%ggﬁ%ﬁhﬁﬁ%ﬁbn hSdiRERASS a phare@iconiabragpasition

/ EP2003/ 014067

-22 1 n _another ‘
ectyoptising therapeutical BecHHe FrBPURTQET e&@ﬁlPﬁPBéSe%fQ‘g%‘%‘*?? gada
p%ﬁﬂﬁxﬁ@édti@mé%fcc@;tatﬁ@é@ﬂw efiplent. Mrdfardd is wphaimasedicek s
C

nmprises r

ar%%nl tllqlg cgm(ﬁggﬁ? 8 rs]gita%ie ftop gdrflglrimiltign 154 patﬁ!“,ﬂt having
cancer. ' :

In another embodiment, this invention is directed to a method for treating cancer
comprising administering to a patient in need of such treatment a therapeutically
effective amount of the compounds above. The cancer is breast, lung, colon or prostate

cancer.

In yet another emboc;]jment, this invention is directed to a method of controlling
cancer comprising administering to a patient in need of such treatment a therapeutically

effective amount of the compounds above. The cancer is breast, lung, colon or prostate.

n another embodiment, the invention is concerned with the use of compounds of
formula I for the pre'pafation of medicaments for the treatment and control of cancer.
Preferably, the invention relates to the use of compounds of formula I for the preparation
of medicaments for the treatment and control of breast, lung, colon or prostate cancer.

Most preferably, the cancer is breast or colon cancer.



TT=R7TTTT 'HNINaO O1 Ar 5 wherein Ris lower alkyl

and Ar, Ar' and R areas defined herein before, with

WWQ%?H obtain a conmpound of formula Ar' NpaNERL©Q3/014067
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wherein Ar, Ar' and R are as defined herein
before, and if desired, converfing the conpound of
formula | into a pharmaceutically acceptable 10 salt.

The pf gaemd: eirﬁ)\éﬁﬁﬁézﬁ Nthie $nv@hS6h Qe e@rdcesstfbethe preparation ofa

fol |l ow rmedi ates useful 1n the synthesis
‘FmB%‘%Fth‘%rf ‘gﬁ #‘@%F%ﬁsﬁ CHRETT

3-(2,4-dichloro-pyrimdin-5-yl)-2-(4-nethoxy-phenyl)-p
repiion complehndeifhlyd formstaer (Exanmple 1d);, . 15
3-(2, 4-di phenyl am no- pyri m di n-5-yl)-2-(4-nmet hoXy- phen
yI) propionic acid glrethyl ester (Exanple le);

2- (2, 6-di chl or o- pheny IQI 3-(2, 4-di chl oro- p)rrlmdln 5-y
| )-propionic acid meth']I:| ester (Exanple 2a);
3- (2, 4- di phenyl am no- n-Bfyl)-2-(2,6-Dichloro-p
henyl ) - pr opi oni ¢ aci met hyl ester (Exanple 2b);

3-(2,4-dichloro-pyrilmdin -2 3, 5-di rrgiho)q-pheny
[) - pr opi oni c acqu% thy (3 anpl e 3b); WO
2004/ 056822 PCT/ EP2003/ 014067 -23 -

3-(2, 4-di phenyl anf*ho- p)rrimdin-5-yl)-2-(3,5-di met hoxy

- phenyl )-propionic acid nethyl ester (Exanple 3c);
%1 ‘#«11118%0{1&1 raylauam A anéf{%r)e 22 d@ide@h¥eiPbEPiepRItE acid to

acl

ester (Exanple 4a);
obtain a compound of formula

NF Ar
I I-
~
HITI N N O

.|
Ar R’

wherein Ar, Ar’ and R are as definied herein before,

and if desired, converting the compound of formula [ into a pharmaceutically acceptable

salt.

The present invention is also directed to the following novel intermediates useful in

the synthesis of compounds of formulas T and II:

3-(2,4-dichloro-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic acid methyl
ester (Example 1d);,

3-(2,4-diphenylamino-pyrimi din-5-y1)-2-(4-methoxy-phenyl)-propionic acid
methyl ester (Example le);

2—(2,6-di.chloro-p}1eny1)—3-(2,4-dichloro-pyrimiﬂin¥5—y1) -propionic acid methyl

ester (Bxample 2a);

' 3-(2,4—diphenylamino-pyrimidin-5-}71)-2—(2,6-Dichloro-phenyl)-propionic acid
methyl ester (Example 2b); '

3 (2,4-dichloro- pynrmchn— y)-2- (3 5- d1methoxy—pheny1)~pr0p10n1c acid methyl
ester (Example 3b);



15

20

&
3-(2, 4-di phenyl am no-pyri m di n-5-yl)-2-0Otolyl-propion

W(ﬁzoé‘%s@sﬁm hyl ester (Exanple 4b) PCT/EP2003/014067

, 4-di chl oro- pyri m di n-5-yl ) - 2-phenyl - propi oni c
aC| d met hyl ester (Example 5a)j;.
3-(2, 4-di phenyl am no- pyri m di n 5-yl)-2-phenyl - pr opi oni
c aci g aeiinengshiio-p £1=9mQ1E2< gﬁmilmethoxy heuy1)~pr0p10nlc acid
gtéyd' di Iorigésrlm |n5yl) dlma hoxy-pheny
| PO REIRE et hyl  ester (Exan'pl e 6a);
3-(2, 4-di phenyl am no- pyri m di n-5-yl)-2-(2, 5-di net hoxy-
phenya-(4-diphlont-pydmidin-Sepl2tOaslyepropocanpdié nfeth)y] estér (Example
343(2, 4-di chl oro-pyri m din-5-yl)-2-(2-net hoxy-phenyl)-p
3| onic acid nmethyl ester (Exanple 7a);
3 (2, 4- di phenyl am no- pyrlmd|n 5-yl)-2-(2-nmet hoxy- phen
yl) F;’rb?pﬁémh@ AEnthoarEiphidine8 7br2-Obse epippic-acid methyl ester

Z(-Eﬁmﬁ}eqb;s trifluoronethyl-phenyl)-3-(2,4-dichl oro-pyr
| m di h-5-yl)-propionic.acid 20 nethyl ester (Exanple

5 ( 2,34@dgf‘BWEW\}?‘BPﬁlﬁ‘b@B‘fr‘ﬂPrizaﬁbﬁmél:%}fi’&lf’?!c(%%ds@s‘ihgl—ftSFeF {Fggmple
diagget hyl - phenyl ) - propionic acid nmethyl ester
(Exanpl e 8c);

3 (2l RO R Sl pRerhiplofifidadd iRl

(Bxqippla Shl; phenyl ami no- pyri mdin-5-yl)-2-pyridin-4-71-p
ropionic acid ethyl ester (Exanple 9b);

3- (2,34ch- &i&hl@f@p\?ﬂlﬁﬂdﬂl@-ﬁjé (2l5)digrefpicl-Ghnyd)- gkcgﬁézﬁ@ h@# ethyl

ic a (Exanpl e 10a); WD 2004/ 822
%ﬁﬁ’@gﬁ%‘hom -24
3- (2 4- di phenyl am no-pyri m di n-5-yl)-2-pyridin-3-yl-pr

opi o¥-E, %d@ﬁemﬂmyinoqsmi@nidir(-&ﬁrﬁp(zeﬁ—ﬂnb@moxy -phenyl propionic acid

L yrlmdln 5-yl)-2-(3, 4-di met hoxy- pheny
%)t}(ﬁe‘éerqgﬁ%}% agl d ethyl ester (Exanple Ila); 5

3-(2, 4-di phenyl am no- pyrlmdn5-y)-2(34d|rreth03
- pheﬁy 2y4-dichlgt oRIEmEIR§-71)-2-(2-methoxy-phenyl)-propionic aci methyl

ester (Example 7a);

3~(2,4-diphenylamino-pyrimidin-5-y1)-2-(2-methoxy-phenyl) propionic acid ethyl
ester (Example 7b);

2—(3,5~bis-triﬂuoromethyl—phenyl)~3-(2,4-dichloro-—pyrimidin-&yl)-propionié acid
methyl ester (Example 8b);

3-(2,4-diphenylamino-pyrimidin-5-y1)-2-(3,5-bis-triftuoromethyl-phenyl)-
propionic acid methyl ester (Example 8c);

3-(2,4-dichloro-pyrimidin-5-y1)-2-pyridin-4-yl-propionic acid ethyl ester
(Example 9a);

.3-(2,4-diphenylamino-pyrimidin-5-yl)-2-pyridin-4-yl-propionic acid ethyl ester
(Example 9b);

~ 3-(2,4-dichloro-pyrimidin-5-y1)-2-pyridin-3-yl-propionic acid ethyl ester
(Example 10a);



E

~erhyl ester (EXaipl e 1ib);
3-(4-chl or o- 2- phenyl am no- pyri m di n-5-yl ) - 2-(4- net hoxy
5 Pr opionic acid nethyl ester (Exanplpgri#sges/14067
WQSF‘ER%%? or o- 4- phenyl am no- pyrim di n-5
yl') - 2- (4- met hoxy- phenyl ) -propignic 1o acid methyl
est er (Exanpl e 12b);

[25(8 4@{:&%%28}{%@? i ﬁﬁ‘hfﬁ&ldﬁn BRERYhAFHD i@y ibyhester

phenyl”)- propi'oni ¢ acid
@K&w@ké@ﬂer (Exanpl e 120)
3-(2- phenyl am no- 4-i sobutyl am no-pyriridin-5-yl)-2-(4-

met hgxy; @&%gmolpﬁﬁ@mwm@) -2 g-dimtdhyly-phew)-plopampd aid ethyl

13a)
CE&H’@EFI]&&} *no- 4- cycl opropyl nmet hyl am no- pyri mi di n- 5-
yI) 2- (4- nmet hoxy- phenyl)-pro onlc acid nethyl_ ester
s ( Exanphg: d;@hényla’ﬂhaoqqmmdmd%}’ -Bife disnesbent haaviprorianic acid

can.b any conventional neans. Suitable
eﬁg&g@g@?ﬁf@lg ]%tyhesn zi ng these conpounds are

provided in the exanples ner oun f _
For mit-qhlerar?- B@rw}a@aawwa%% 51 6 %’%ngﬁ pgprone

%ﬁ%btﬁ ds@y £1%put e. Schene 1 H (CHZO) "HN H
~ﬁcS [Eﬁﬁﬁﬂ ap. KOH N DI PEA 01 cl Acetone a

N cI | G A A NH: i ‘oni

Aol ¢ apmﬁow%aé@y&amﬁo O 2o TR ThaRy Berppionie
10 \WRIR00AH056E8 X POl EM2003/ 014067 -25 Scheme 2 C Cl

AT, NHN Ar Ar'NHz AT AT C NOORHNI NOO RGN

00 %-ﬁ-(%’—ﬁe@m%y—p?ﬁﬁﬁtnﬁyﬁmino)-4—pheny1amino—pyrimidin-5—}?1] -2-(4-
methoxy-phenyl)-propionic acid methyl ester (Example 12¢);

3-(2—phenylamino—4—isobutylamino-pyrinﬁdin—5—y1)—2—(4—methoxy—pheny1)—
propionic acid methyl ester (Example 13a); and

15 3~(2upheny1amino-fi—cydopropylmethylamino—pyrimidin—S—Yl)—2-(4—methoxy-
phenyl)-propionic acid methyl ester (Example 14a).

The compounds of the present invention can be prepared by any conventional
means. Suitable processes for synthesizing these compounds are provided in the

examples. Generally, compounds of Formula I can be prepared according to the below-

20  described synthetic route.

Scheme 1
S CH.O HN/TOH POCI, ’j\/\
J:i]§ ol 0¢LN o 'ftIi; ‘“‘—_*“" /L
% ° ag KOH H DIPEA a Acetone
Uracll 1 2

Ar
cl N7
1
AICH,COR' _ANH, _Add_ );N\,QIO
)\ ,L Nk

Base

o,
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HXOOR Acid HR NAr 0 7 R8 5 Schene 4 d R NH AT N

WO 26026 INI"" Acid NO ~R ! R HN N HN NyQi@p2bddei4067
NOO A, R ,e6 n 91n an alternative enbodi nent,

t he present i nvention rel ates t @5 phar maceuti ca
conpositions conprising at | east one conpound of
formula I, or a pharmaceuti calyephe 2acceptabl e salt or
ester thereof. 10 These pharnaceutical conpositions
can be adniaistered orally, for,exanple in t;heN P form
of tablets ta@#MH§ dragees, ,hard, or s ?t A
gelatin cﬁ@s Ie sipns G

suspensi @SN T y:@an al so h stfer ed e& o R
for exanpled4 in the form of Nsuppp3|tor|es "or
parenterally, for exanple, in the formof injection
sol utions. The pharnmaceutical conpositions of the
present invention conprisingSehemedunds 15 of fornul as
I and I'l, and/or the salts thereof, maybe manufactured
in a nﬂﬁﬂ@{ that is known |ﬁ“ﬁme art e.qg., by neans

of conve ala, M XRMNH, encaps -d ssolvrgg’l
granul atlj n nuISLL¥Lng>.entﬂap in jéﬁﬁLJﬂﬂ ,N
or Iyqp#r{‘ ‘or ocesses. hiTe ceutlca'

preparatiord can be f or mul atsed vw&l1 therapeutlcallw
inert, inorganic or organic carriers. Lactose, corn

starch or . derivatives thereo Qﬁ_tahc stearic acid or

its salts 20 can be used aS'sut%Ltarrlers for tablets,
coated tablets, dragees and h rd gel atin capsul es.

Suitable €arriers f ft ge in capsules inc
veget abl Fhe A wa d fat g endi ngeign th
nature 9& QﬁIVE“SUbgtanQﬂl/ o alrr i ers—ar ed

gener &l r %uﬁted in the ®hsé of sBft gelatlnAr
capsulé% S§|table carriers for the manufacture of
solutions and syrups are water, polyols, saccharose,
invert sugar and glucose. Suitable carriers for
injection are

In an alternative embodiment, the present invention relates to pharmaceutical

composmons coraprising at least one compound of formula I, or a pharmaceutically

acceptable salt or ester thereof.

These pharmaceutical compositions can be administered orally, for example in the
form of tablets, coated tablets, dragees, hard or soft gelatin capsules, solutions, emulsions
or suspensions. They can also be administered rectally, for example, in the form of

suppositories, or parenterally, for example, in the form of injection solutions.

The pharmaceutical compositions of the present invention comprising compounds
of formulas I and II, and/or the salts thereof, may be manufactured in 2 manner that is
known in the art, e.g,, by means of conventional mixing, encapsulating, dissolving,
granulating, emulsifying, entrapping, dragee-making, or 1yophthzm processes. These
pharmaceutical preparations can be formulated with therapeuttcaﬂy inert, inorganic or

. organic carriers. Lactose, corn starch or _denvattves thereof, talc, steanc acid or its salts
can be used assuch carriers for tablets,coated tablets, dragees and hard gelatin capsules.
Suitable carriers for soft gelatin capsules include vegetable oils, waxes and fats.
Depending on the nature of the active substance, no carriers are generally required in the
case of soft gelatin capsules. Suitable carriers for the manufacture of solutions and syrups

are water, polyols, saccharose, invert sugar and glucose. Suitable carriers for injection are



—WO 20047/ 056822 PCTIHEP2003/ 014067~ =26 wWater, alcohol's,””
pol yols, glycerine, vegetable oils, phospholipids and

surfactants. Suitable carriers for supposito _ £014067
WRRN#E38Br hardened oils, waxes, fats and sen?tﬁig%%421'

pol yol s. The pharmaceutical preparations can al so
contain preserving agents, solubllizing 5 agents,

stabilizing agents, wettin ents, enul.si.fyi .
AR ELN T Ly R e Sl e e S figfrctants, Suiteble
agaess, foSalpbSsifopies Mamptngl driherdeamboiscwpreadstaped semi-liquid
buffers, coating agents or antioxidants. They can
aP8%%ont ai n ot her t herapeuti cal |y val uabl e

substances, including additional active ingredients Fizine
ot her Thhaharnhossicafpreparatitrasan alanePHpin PRECTHIEAEHLS, solubilizing

5 | DYERL L QBibidg b Qerdll BE 8 nl i e Girecatmpigeds, coloring
o] ornmula I "a o |I” for treating cancer, g; N atin agents or
paETIts GREmiTgREaRs SAIEIPEIRTYING MR P THPERTET e R gPHnp e
g R A 84rR¢. Ty &5 adoltoRBnn pélei BitapenticaBethldblasanbbtances, including
therapy .an.effective amunt of a..co formul a
1 ag‘lﬁf&l%?l e lggfal?n%%%ﬁnotﬁgscf P erﬂ,? é%;i %gdglgrrpounds
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reat as well as the patient being treated. In
25 genet a’Il‘I”ie t Qra%Qu?cicg]%rs-e%fegtfiv.eoéﬁ%uﬂt or dosage of a compound according to this
invention can vary within wide limits and may be determined in a manner knqwn in the
art. Such dosage will be adjusted to the individual requirements in each _particular case
' including the specific compound(s) being administered, the route of admix.zi'stration, the
condition being treated, as well as the patient being treated. In general, in the case of oral
30 or lﬁarenteral administration to adult humans weighing approximately 70 Kg, a daily
. dosage of about 10 mg to about 10,000 mg, preferably from about 200 mg to about 1,000
‘mg, should be éﬁpro.pr’iate, although the upper limit may be exceeded when indicated. |
- The daily dosage can be administered as a single dose or in-divided doses, or for

parenteral administration, it may be given as continuous infusion.
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1,000 ny, should be appropriate, although
t he upper limit may be exceeded,.when indicated. The
daily dosage can be adm ni stereg as a single dose or
in divided doses, or for pg al adm ni stration,
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2050 mmol as formal dehyde) ¢ ), and a to

sol ution of potassium hydroxj dei (86.9% 59.95 g, 928.5
mrol ) (Aldrich) in water (P 445 °Q The nixture was
stirféd at 50-52 C for 68 hours. TLC anal ysis
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USEY ik baEH! Yhd fRshiffg PRpitsteSRs cEReARB LS fldRition, washed with acetone,
and dried by suction to give second crop of crude 5-(hydroxymethyl)-1,3-
dihydropyrimidine-2,4-dione (34 g) asa white solid. The two lots were combined (244 g,

4% overweight) and used directly in the next step.

Example 1b

2,4-Dichloro-5-(chloromethyl)pyrimidine
0
Cl)\m/ el

Caution: This compound is highly-caustic.

A 1-L, three-necked flask equipped with a mechanical stirrer, addition funnel,

' thermometer and nitrogen-inlet bubbler was charged with crude 5-(hydroxymethyl)-1,3-
dihydro?yrinﬁdine-z,éc—dione (50.25 g, ca. 340 mmol) (from Example lasupra),
phosphorous oxychloride (164.8 ml, 1768 mmol) (Aldrich), and toluene (100 mL). To
this mixture was added N,N-diisopropylethylamine (184.7 mL, 1060 mmol) (Aldrich)
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t hen washed wi th dichl oromemlwggi_chexanes (1 L,
7:3), and the corrbi ned filtrate and washes were

caonc r reduced pressure to
gP rBlc q& l{‘r@gﬁethyl)pyrlmdlne as a

white SO|Id 20 (Y| eld 58.77 8 5%recovery 69. 8%
overall yield fromuracil). )\

A 500-mL, round-bottom flask equipped with a magnetic stirrer, condenser, and
nitrogen-inlet bubbler was charged with sodium iodide (38.5 g, 256.9 mmol) (Aldrich)
and acetone (300 mL), After a clear solution was obtained, 2,4-dichloro-5-
(chloromethyl)pyrimidine (50.0 g, 253.2 mmol) (from Example 1b supra) was added 1 in
one portion. After stirring at room temperature for 20 minutes, the mixture was heated

to reflux for 15 minutes. NMR analysis indicated 98% conversion. After cooling to room

temperature, the resulting precipitate (sodium chloride) was removed by fitration

through a medium-sintered glass funnel and washed with acetone. The combined filtrate

and washes were concentrated to a weightof ca. 75 g. The resulting concentrated solution

of 2,4-dichloro-5-{iodomethyl)pyrimidine in acetone was diluted with toluene (20 mL).
After concentration to a weight of ca.85 g in order to remove the residual acetone, this
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a weight of ca. 75 g. The wesul tgd “concentr at ed
solution of 2,4-dichlor Q-8 thyl)pyrimdine in
acetone was diluted with jtoljuepe (20 n). After
concentration to a wei ghit ®f €a.®85 g in order to

renove the residual acetone, this W 2004/ 056522
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, 4-di chl or 0- 5- (j.0d0 i m di ne ol uen
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B
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e
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dichloro-pyrimidin-5-yl)-2-(4-methoxy-phenyl}-propionic acid methyl ester as a yellow
oil. (Yield 620 mg, 72.7%).

Example le

3~(2,4—Diphen;rlamino—pyrimidiné5—371)—2—(4-meth0xy—phenyl)—propionic acid methyl

E l o
NH . ™~

N7 =
]

“ -~

ester

A mixture of 3-(2,4-dichloro-pyrimidin-5-yl)-2-(4-methoxy-phenyl) -propionic
acid methyl ester (0.54 g, 1.58 mmol) (from Example 1d supra) and aniline (0.67 g, 7.11
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to -30 C and stirred for 10 15 m nutes. The reaction

wa HoibRswas diluted with ethyl acetate (100 nbr@pshos/o4067
successi vely washed with saturated aqueous anmoni um
chloride solution (50 m), watep.(30 nL), and brine
(30 m.), dried over anhydrous sodium sul fate,

- pur ,o?{ QBN BRREN86 O ch o YAGHE. TR BRI YR VRS washed

umm chro
3with heganes (50 ml x 3) and the supernatant was decanted off after each time. The

diesitthowas Pk M A R ethl) aclrakéh 108 L0%KA I@E&@éé 1 Wa%d%th
c acid,nmethyl ester as a yellow o] | EYler

r@turgtgd ?%eou%ﬁarﬂnglrp ghloride solution (30 mL), water (30 mL) and brine (30
3m{L2 dicDopirenhydrani ndipy em}f@t@llﬂnteﬁsdy dnd encdntrmddiaxycyhThe
é{'u%l uﬁrro%@ft(s) Da§ pﬁar%e% bn%tagﬁl Colutin c%rom!{%ograp#(s%ca ge%~ to gweAj 2,4-

HipRerylaghiotipyrivigives-yh -G [@-metho)ky- @h@rﬂ;dhp,tmm geitemythyl gster as a
r Ok On) e 54 g,1.58 mmol) (from
Eﬁ%ﬁ%&%é&sgu%g%%%o a%%ﬁgnl(eg 00. 67 g, 7.11 WO

2004/ 056822 PCT/ EP2003/ 014067 -30 nmmol) (Al drich) was
heated at 110 C for 30 m n e reaction m xture
-was washed wth hexanes (50 nL x 3) and the
sspeMediaftphend)-detent et phédylahihers,8ditydid-om-pyhie]2,3-
(ﬁSIdue m?s t hen ssolved .in ethyl acetate 6}00 nL)
angSUCERLs R el y mashed with saturated aqueous
anmoni um chl oride solution (30 n), water (30 ni) and

brine (30 5 nL), dried over anhy s™sodi um sul f at e,
filtered, and concentrat . The crude
products was purified by J| sh ol utm chr omat ogr aphy
(silica gel) to give 342, #- ©

di phenyl am no- pyri m di -yI - (4- met hoxy- phenyl)-pro
pioni c acid nethyl est as whi t e anor phous solid.

(Yield 0.49 g, 68.1 %9. Exanple if io
6- ( 4- Met hoxy- phenyl ) - 8- phenyl - 2- phenyl ami no- 5, 8- di hydr
0- 6H-Tpythi dafi29:Bef i diphicdylamibcoperirotdin-f-W)-3- (4-lmdﬂM)113&| phenyl)-

?:ropmmc acid methyl ester (227.3 mg, 0.5 mmol) (from Example le supra) in glacial
aceti¢ acid (15 mL) was added concentrated sulfuric acid (0.2 mL) int one portion. The
reaction mixture was heated at 80 °C overnight. The reaction mixtire was then diluted

.. with ethyl acetate (50 mL) and quenched with 2 N aqueous sodium hydroxide solution.
The organic layer was separated and successively washed with water (10 mL}) and brine
(10 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to give
the crude products which was crystallized from ethyl acetate - hexanes to give 6-(4-
methoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido(2,3-d}pyrimidin-7-
one as brown crystalline solid. (Yield 174.2 mg, §2.4%,). '

HRMS m/z Caled for CogHaaNaO, [(M+H)T]: 423.1816. Found: 423.1817.

Example 22

2-(2,6-Dichloro-phenyl}-3-(2,4-dichloro-pyrimidin-5-yl)-propionic acid methyl ester
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(Ah&ﬂbfbhﬁyraﬁldrﬂﬁyﬁ»pmﬁmmmcgbnmﬂwetsm a@0cchimtrss e, (Vield 1.57 g, 82.6
tion of 2,6-dichloro- phenylacetic acid nethyl
es@ (2.19 g, 10.0 mml) (TC-US) in tetrahydrofuran
(5 nL) 5 was added by injection via a syringe and the
reaction nmixture was stirredsgnple C for another 30
mnutes. To this reaction m xture was added a sol ution
Ofa %z 41}% &@ﬁﬁno‘immﬁﬁ@ﬁyh @YD hérdyl Y iorhic €rid methyl
om Exanple |c supra) in tetrahydrofirran (5
nU%“%t -78 C and the reaction m xture was stirred at
the sane tenperature for 1 hour then slowy allowed
to warmup to -30 C and red for 10 m nutes. The
reaction 10 m xture was d w thyl acetate
(100 L) and successively was i saturated
aqueous ammoni um chl ori de s 100 mL), water (50
mL) and brine (50 L), driethyOue odﬁhydrous sodi um
sulfate, filtered, and 01§iﬁntrated i n vacuo. The

resi due was purlfled by | ash col unm chr omat ogr aphy
to give 2-(2,6-dichloro-Phendl)-" -(2,4-
di chl or o- pyrinidin 5-yl)-propionic acid nethyl ester

2025 2 cplarl ess-Obls- altth Pudnyhy 392,488 ctforo-pyrimidin-5-y1)-propionic

acid methyl ester (0.20 g, 0.53 mmol) (from Example 2a supra) and aniline (2 LOml)
{Aldrich) was heated at 110 °C for 2 hours. The reaction mixture was washed with
hexanes (50 mlL x 3) and the supernatant was decanted off after each time. The residue

was then dissolved in ethyl acetate {100 mL) and successively washed with saturated

25 agueous ammonium chloride solution (30 mL), water (30 mL) and brine (30 mL), dried

.over anhydrous sodium sulfate, filtered, and concentrated in vacuo to give the crude 3-
t2,4~ diphenylamino-—pyrimidm—5—y1)~2—(2,6—dichlord~pheny1)-propioni—c acid methyl
ester as a brown caramel which was used in the next step without further purification.

(Vield 0.18 g,69.3 %).

a0 . , Example 2¢
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135 over ni,ght d 14 anqg; -
L el p s P ORI Sl %ﬂ R
acehpde-(Bdyritly | 2%nd]pytienidinetiont tshe Zansolidgliedd§1 dars drr?)-
hydr oxi de solutlon The organlc | ayer was separat ed

an Wﬁfﬁ@@% M‘*} eV AT Féki: 1) 053ad

bri over nhydr ous sodi um sul fate,

Example 3a

3,5-Dimethoxyphenylacetic acid methyl ester

To a solution of 3,5-dimethoxyphenylacetic acid (1.99 g, 10.0 mmol) {Transworld)
in methanol (20 mL) was added concentrated sutfuric acid (1.0 mL) and the reaction

20 mixture was heated at reflux for 24 hours. The reaction mixture was concentrated in

vacuo. The residue was then diluted with ethyl acetate (100 mL) and successively washed
with water (50 mL) and brine (50 ml), dried over anhydrous sodium sulfate, filtered,
and concentrated in vacuo to give the crude 3,5-dimethoxyphenylacetic acid methyl ester
as a black oil which was used in the next step without further purification. (Yield 205g

25  97.6%).



filtered, and concentrated in vacuo to give the crude

product which was crystallized from ethyl acetate -
2 gi ve 4067

‘gsz@ﬂ@ %stzghl or o- phenyl) 8- phenyl - 2- phenyl ani ng-(:éﬂESP-mOBm
di hydr o- 6H pyri do[ 2, 3-d] pyri m dgﬂ 7-one as a gray
solid. (Yield 61.2 ng, 36.3% RVE mz Calcd for
CuH18d 2N4O (M#) @ 461. 0931. L461.0934. 15
Exanple 3 a 3,5-D net hoxyp%%%ﬁ%ﬂ%tl c acid nethyl
ester i To a solution
3 350k @ﬁhﬂmwﬁ@ﬁgmazf@b12c<3a%ﬂanftémgfgplgenﬂi@r@l% pyid methyl ester
(Transworid) in methanol (20 nL) was added
concentrated sulfuric acid (1.0 mg” and the reaction
20 m xture was heated at r%[l ux f 24 hours. The
reacti on m xture was conce _vacua. The
resi due was then dil uted f &cetate (100 nL)
and successively washedg-w#howater (50 nL) and brine
(50 m_) dri ed over anhydrous sodi um sul fat e,

filter and cent r in vacuo.tqg gjVv
3, 5- di w&s&;}awgﬁﬂw%@w oo RBxT (LA L/ Froigl$y (185 i iy
5 blt@t@&yﬂtdfumhl (ehmiasrasiskitdinnbidyBitinet (250 in hisaheni$.0 mL,

bRl A 8 980 503 e Bl

Exhsmbth@xﬁ-lphenyl acetic aad methyl ester (2.05 g, 9.76 mmol) (from Example 32 supra)
ng %etéh?ﬁr%%rgﬁ gﬁ gﬁ gc}d%d %E;Xﬂj)ect?on(v@a g’syﬁhﬁ@%ﬂ"&ﬁtﬁ¥ rdaB@SY mixture

a Véﬂélst]trﬁg htl -%3 a@ﬁ@@@gﬂ@ﬁ?@ Eyeyish dieyhia seanton mixiaregras %(I%

10 m(}gh%mh@gd tm&&)loﬂﬁns @H&bme%hyu@tyhﬁh&:ﬂé of 45 QTS o(ﬁaﬁlom(fromample lc
aaded . n-obu anes L
o ks i Bt 3oL Gt sl gt o

ms_ﬁtﬂlﬁa@t&n @ataed fot | howothed slowlydilivetet cocyam epjd ‘336 &taing stirred for 10
< d?BJrnéljZES Ptrg%c%gﬁ %LE{% u‘?g%dh e%%tﬂ.'g&? ac %Eeg(q%(?ﬁﬁﬁr%@ suR@essively
i nyeshed with vitaragedsagreany erran@nmhedﬂ@ai@tspblﬁon{ 3&)&?@ water (50 mL)

15 and brine (50 L), dried over anthydrous sodium sulfate, filtered, and concentrated in
vacuo. The residue was puriﬁed by flash column chromatovraphy to give 3-(2,4-
dichloro-pyrimidin-5-y1)- -2-(3,5-dimethoxy-phenyl)-propionic acid methyl ester asa
colorless oil. (Yield 1.45 g, 78.0 %).

Example 3¢ -

20 3-(2,4-Diphenylamino-pyrimidin-5-y1)-2~(3,5-dimethoxy-phenyl)-propionic acid
methyl ester :

A mixture of 3-(2,4-dichloro-pyrimidin-35-yl}-2-(3,5-dimethoxy-phenyl)-
propionic acid methyl ester (185 mg, 0.50 mmol) (from Example 3b supra) and aniline
25  {2.0 mL) (Aldrich) was heated at 110 °C for 2 hours. The reaction mixture was washed
with hexanes (50 mL x 3) and the supernatant was decanted off after ez_tch time. The



“Was Stirred at -78 Cfor another 30 minutes. To this

reaction mxture was added a 1o sol uti on of

&quogjoi(?E_pro 5-i odonet hyl - pyrim di ne (1.45 g, porlkr2003/014067
nmo

--mg, 0.50 mmol) (from Exanple 3b su

10

rom Exanple Ic supra) in tetrahydrofuran (5
m) at -78 C and the reaction nxture was stirred at
the sane tenperature for 1 hour then slowy all owed

t 9&53’@{ a2\ legcﬁvedglg eﬁg@%@‘fﬁé lgﬁ ﬁﬁ)faﬁﬁ s&&essﬁ’e YfaGiSed Withsaturated

reaction m xt

t
By ucaRd eSS U e SRS HE (BG4It 40 L), dricd
apvRRLHAGHS QIdids sﬁlﬁtél lﬁﬁt@ﬂzd( A0 offdntraeed ﬁWa&tEDQolgb)e tHderude 3-

and briihe (50 m), 0 a rous., so
DTSy S0 A5 EOUA 3380 Wi s et
r eﬁe:ohs enwiwinits dolit edhidiywdslashinchk nan seprvathatbirdehpurifcation.

o6 2% 4 .
i%%f%ﬁk’%%7%%-5-yl)-2-(3,5-dinethoxy-phenyl)-prop
|on|c acid nmethyl ester as a colorless oil. (Yield
1.45 g, 78.0 % . Exanpl e 3cExample3d
3-(2, 4- D phenyl am no- pyri m di n-5-yl)-2-(3, 5-di net hoxy-
p@qfﬂﬁ@hrﬁétﬁ@kjpﬂh&yﬁ% ghenvpnlpﬁknﬁ&hﬁfo 3,8 dilydrd-6NHp D[ 2,3-

ture
Sdilﬁ’fﬂméirbﬁ"é‘?o pyrimidin-5-yl)-2-(3;
5- di net hoxy- phenyl ) - propionic aC|d nmet hyl ester (186
®fa) and aniline 25
+) C for 2 hours.
hexanes (50 nL x
dgff after each

(2.0 nm.) (Al drich) was heated at
The reaction m xture was
3) and the supernatant wa$
time. The WD 20041056823yPSF EP2Q03/ 014067 - 34

resi due was di ssol ved iniethyllacetate (100 nL) and
successi vel y washed wit at @ ed aqueous ammoni um
chloride solution (30 , watér (30 nL) and brine (30

Nt el

~nL), dried over anhydrous sodiumsulfate, filtered,

and ¢ ahs%fu&%h%‘#s <E4Vcﬁ§mgfaﬁugb mﬁmnfsf fle-@;s- fimethory-

(2, 4- eny m ho-p di net ho

-ewbr)ﬂbpmmm @Cl@med%@m;ﬁp 1 mgs P23 maEoly @,mexmpf supra) in

20

6 alig Qcﬂ\@snl%;@gs écﬂe& G@ncréﬁﬁ'ﬁteé k@R dchiogatl rhiy inheie portion.
p Trhle réa%ggxll (r)nr;xture Waseixeate& at 120 r(‘Egovermght ’l@le reaction mixture was then

diluted with ethyl acetate (5{) mlL) and quenched with 2 N aqueous sodium. hydrox_lde
solution. The organic layer was separated and successively washed with water {10 mL)
and brine (10 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in
vacuo to give the crude product which was crystallized from ethyl acetate - hexanes to
give 6-(3,5-dimethoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido{2,3-
d]pyrimidin-7-one as light brown solid. (Yield 73.3 mg, 71.4%).

LIRMS my/z Caled for CHadNGOs [(M+H)']: 453.1921. Round: 453.1926.

Example 4a

3-(2,4-Dichloro-pyrimidin-5-y1)-2-O-tolyl-propionic acid methyl ester
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“Exanple 3d

6- (3, 5- Di net hoxy- phenyl ) - 8- phenyl - 2- phenyl ani no- 5, 8- di
%3%5@}06 ZQyH do [2,3- d]pyrimdin-7-one o~ N Qqiofdo1s067

10 To a solution of
3-(2, 4- dlphenylan1no pyrim din- g yl)-2-(3, 5-di net hoxy-
phenyl ) - propi oni ¢ aci d net hyl ?er (0.11 ng, 0.23

o) S RS rgB O5 95 5 S
i rictorty dpgintand A0 mLTes addedtn-butyHitkingr @- &Msnlhe:@meﬁ 4&mlL, 10.0
1 %?mgl)g)@&f&ﬁg M 78 Tﬂj QnAEAGEAON AL %6 Hﬁﬁuﬁé@% s@llﬂﬁan g@O—tol l—acetic

acet at
N astlraeilisl et Uu@ff/ hydParimg Ug@%ﬂaﬁﬁeﬁ )dn tetqﬂ%%&&ﬁg% ScmL was added
I VRS2 P ezl an A reAtEi6 8 SSiet Way\ﬁ‘;‘rhﬁcﬁt WigtIT fomdiesther 30

ﬁL b nL
SRIAEST &rggén‘ﬁ?unﬁ%?ugaw’%ﬁf{eé&ﬁe Pl B aslpgomet
t q;yg;mémtelﬁhécﬁ: g Hifietm Mmple\llasumymttaﬂrdth}ﬁe:(fufdneiﬁrmm at-78
oy e 1 G RS e et Lo g slovly
pwedte Py GEEOZ?’Q °Czoddqmp<§/ fqrrwdﬁnﬁnws Teastipp gH¥ture was
bchNY@edSvQLItH &h&l(a&t@ﬂe‘@l(?@’m@) B suf-desé¥t Wmmaﬁ@it@aqueous
for C27H24N4 SP% ES 192% nd 453 %9 : dried
Bg%p@ug]achlonde s utlon( 00 ml), water (50 m and brine (50 mL), dried over
3-alpBydrobk ﬁﬂl@ﬁ@ﬂiﬁﬁgﬂlﬂeﬁdmrﬁ} dnreRrdled @l wbad Thpiaidue was purified
ester
S B S e i RSB -

N-irspipnizpyidayethpveeysandotelesloit 4Yigld 125 9 7aadk).
(Aldrich) in dry tetrahydrofuran (20 nL) was added

n-butyllithium (2.5 Min hexangse.qd- 0 nL, 10.0 mml)
(Al drich) at -78 C under argon. R er 30 m nutes,

I f Iyl - d hyl,
108 rRBr bR LTy BT (5 ’ﬁ%ﬁ?’ﬁﬁ%ﬁ%

‘added
Q\NH

N7 =
|

o
N 0% 07

<

A mixture of 3-(2,4-dichloro-pyrimidin-5-y1)-2-O-tolyl-propionic acid methyl
ester (0.28 g, 0.86 mmol) (from Example 4a supra) and aniline (2.0 mL) (Aldrich) was
heated at 120 °C for 1 hour. The reaction mixture was washed with hexanes (50 mL x 3)
and the supernatant was decanted off after each time. The resulting solid was collected by
filtration and washed with diethyl ether to give the crude 3-(2,4-diphenylamino-
pyrimidin-5-y1)-2-O-tolyl-propionic acid methyl ester as a white solid which was used in

the next step without further purification. (Yield 412 mg).



B “by injection via a syringe and the reaction mxture
was stirred at -78 C for another 30 mnutes. To this
ti xture was added a sol uti on of PCT/EP2003/014067
V@‘2&5m3ﬁ?glo 5-i odonet hyl - pyrimdine (1.45 g, 5.0
mmol ) (from Exanple |c supra) iftetrahydrofuran (5
m) at -78 C and the reaction m xture was stirred at
the same tenperature for %%Fl% hen slowy all owed
to warmup to -30 C and stl or 10 m nutes. The
reaction m xture was to_dil ut dvvlth et, l}r%g ate

( ﬁfﬁhw}ﬂ@han%@%@s%pv@ﬂm% W PYEAP 1midin-7-one

aqueous ammoni um chl ori de sol ut| on (100 L), water

(50 nmL) and brine (50 nL), dried 6Ty anhydr ous
sodium sul fate, filtered, ar ated in vacuo.
The residue was purified k}( f ash col umm

chromat ography to give b

3-(2, 4-dichl oro- pyrlmdl Otol yl - propionic
acid nmethyl ester as a c oil. (Yield 1.25 g,

(7.2 % . 15 Exanple 4b .
3- (2, 4- D phenyl am no-pyri m di n-5-yl)-2-0Otolyl-propion
i ¢ acifh Jeldtign &31(3,54 dlﬁrl'rényl‘dnhln@p@jﬂn@xnrﬁ -t +2r-©-tolyl-propionic acid

5 Sgigea ﬁee? I C{ll78 eraB fg% (féom Ie ts)%&a%/af) rng i%ﬂl%ﬂ)ﬁ(loa'&tft acid (3 mL)
. davasuapda) coandltamd Slulf&rlr( chd)((lﬁ_)nl() It dnd mr)lowa'ghe rg@:tlon mixture was
h%@'%tgg afl ]t()]‘%g oferdi. ’%h%@&'cftmn%;%ﬁfr@ Al Lh%ﬂ AN MBRE acetate (50

exan

uper t ant
sl Xreckaeachednitied Neasee RO TToEaT 6Ll e Ggpig laves was

VRS, ekl 854 SEkcBYivelf %&feé%ﬂ@ﬁva’%&qm&ﬂf)%ﬂd%ﬁﬁ (th @Lhylkied over
et erto |vet de . 3-

10 p)ﬁFlh ﬁscg‘,illg,tp)su gat@ tsqeg‘ a CQBF%E e%d\é Ivacq?ettor%/\[e t}ée rgde products
asyHchvrhe @y réiﬂhtﬁ ﬁfdmh ethyMistatesdtbxires td fige phengilephenylamino-6-O-

%%,1“%@6%5@ %ggd@lﬂgrg@cfmf@deégmggohmwld 1226 mg,

8-7Phrény| - 2- phenyl am no-6-O-tol yl -5, 8-di hydro 6H pyri do
[2, 3- d]pyrirn'din 7-one HNN N O To a solution of 3-(2;

}ﬁgm H' i, B 3M5r I, 487 Bd70b ¥k uopi gl

aci ‘éﬂ d{f&e 7 % HO% 39 mmol) (from Exanpl e
4b supra) |n gl aci aI acetic acid (3 nL) was added
concentrated sulfuric acid (0.2 in one portion.

15 The.reaction m xture was h@%&—f@ﬁ% 110 C overni ght.
The reaction m xture was then diluted with ethyl
ace24-®i€tB6ro-pyrimidin-5-y1)-2-phenyl-propionic acid methyl ester

* Toasolution of N- isopropyleyclohexylamine (1.44 g, 10.0 mmol) (Aldrich) in dry
tetrahydrofuran (20 mL) Wwas added n-butyllithium (2.5 M in hexanes, 4.0 mL,

.20 10.0mmol) (Aldrich) at -78 °C under argon. After 30 minutes, a solution ofphenylacehc
acid methyl ester (1.50 g, 10.0 mmol) (Aldrich) in tetrahydrofuran (5 mL) was added by
injection via a syringe and the reaction mixture was stirred at -78 °C for another 30
minutes. To the reaction mixture was added a solution of 2,4-dichloro-5-iodomethyl-
pyrimidine (1.45 g, 5.0 mmol) (from Example 1c supra) in tetrahydrofuran (5 ml) at -78

25  °C and the reaction mixture was stirred at the same temperature for 1 hour then slowly
allowed to warm up to -30 °C and stirred for 10 minutes, The reaction mixture was

diluted with ethyl acetate (100 mL) and successively washed with saturated aqueous

o
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i) and quenched with 2 N aqueous sodi um hydroxi de
sol ution. The organic | ayer was separated and
0066Sskase! Y washed with water (10 nli) and bripepb6so14067
éﬁ%, dried over 10 anhydrous sodium sulfate, filtered,

and concentrated in vacuo to giye the crude products
which was crystallized fromethyl acetate - hexanes to

Olaen SriRhemyd 5 R-sFheny { 2o 1AD), Gafr (50 mL) and brine (50 mL), dried over

tolyl -5, 8-di hydr.p-6 rida[2,3.-d rimdihne7- urifie
o STARUS i SO O PUREE P hfcenp Py tapy e e A prifid
Caly st elw6R Shidai ek fHykbl)eive 3- @07 At 8670 pfomivdn-5-y1)-2-phenyl-
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acid nethyl ester G | C NOQ To a solution of
N-i sopropyl cyel ohexyl am ne Eﬂ@miéb 10. 0 mmol)

(Aldrich) in dry tetrahydrofuran (20 nL) was added

N-sbut & Dh b HeRlemid 2p it did. 5 Sayl4rOpibhic 230 nldhDested )
(AI%ri ch% at’ -78 @,&under 2%%?1)9 A)a]‘?egpso m nutes, a
sol ution of phenyl acetic -acid nethyl ester (1:50 g,
10.0 mmol ) (Aldrich) in ahydrofuran (5 m.) was
added by injection via a“Sywninge the reaction

m xture was stirred at -78 @ er 30 mnutes.
To the reaction m xture wasladded a.sol ution of

2, 4-di chl or o- 5-i odonet hyl ¥ pyri fi d?ne (1.45 g, 5.0
mmol ) (from Exanple Ic s ) in tetrahydrofuran (5
rmL) at -78 25 C and the ction mxture was stirred
at the sane tenperature for 1 hour then slowy

allowed to warmup to -30 C and stirred for 10 = |
mi nut &he rifiveire effe {3, brichlore pyemidis-5-1i12cehegyhproriosidagid methyl

a b (3, Aldrich)
LR A A e M o s v

. ¢ 67 ,_
- datgdabhiOte ol 8P & he BIAGEI ORI 0T Rshe s (g mLx 3)
arhl%dkiﬁé 8 efrafurfivhs dddahted ofueer eadin i@ Diusresidé wim then dissolved in
Su

fate, ‘filt d, d t in .. Th :
e AL R e R S S e
t ehirie s3hutidn 430:&1&2M|@te@-(§@/1nlbrhmﬂ 'I)!r—ilﬁalL (B0)m12; hiehyter al}hydrous
' n t St ' nc e
g_sg fugl} :I;Lgfjrr?egﬁ%rgg, gné)ggrﬁ%épggtgg% Guchi8l Bl S5% Iﬁjoh tGo¥h fhidfied by

3-fagh dolDipivbryhatngmpRipsHicaee) te-gvaA-2S-dihenyrmiscopBRidin-5-7)-

¢ ﬁﬁﬂl&yﬂﬁfdﬁcgni@ﬁ@.ﬁleﬂ{ymter as a white amorphous solid. (Vield 0.35 g, 82.3 %).
Example 5¢
6,8-Diphenyl-2-phenylemino-3,8-dihydro-6H-pyrido[2,3-d]pyrimidin-7-one
|

"
= R

HN)Nl\N/ NT O

To a solution of 3-(2,4-diphenylamino-pyrimidin-5-yl)-2-phenyl-propionic acid

methyl ester (100 mg, 0.24 mmol) (from Example 5b supra) was added 5 % concentrated

sulfuric acid in glacial acetic acid (3 mL) in one portion. The reaction mixture was heated

at 60 °C overnight. After cooling, the reaction mixture was diluted with ethyl acetate (50
_ mL) and quenched with 2 N aqueous sodium hydroxide solution, The organic layer was’
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Il HN N O The mxture of
3-(2,4-dichloro-pyrimdin-5-yl)-2-phenyl - propionic

vwasidyomenyl ester (0.31 g, 1.0 mmol) (from BEramireci3aisos?

supra) and aniline (3.0 m.) (Aldrich) was to heated
at 120 C for 1 hour. The reactizgn m xture was washed
w th hexanes (50 nL x 3) and the supernatant was

ds%ﬁﬁﬁ@e@ Qn@fsﬁccégsiv@]fy v@@l@&‘i %&Hrﬁrateﬂ_gﬂ) hEPARIS I WAS0 hﬁendrled over

and s Icces
quﬁu?épkf‘tﬁ’t% a2 E%HCSW% Hhi2cBa g Wca%:e crud}é product
S@}Jndﬁ van cr@&@lhm:d) fromatiet adedfe nhixaaedo lgiviersss-dipBemtl- 2 phenylamino-

r...an S SOdl sul f
oA ONA ST B e PR Sas S Balro bty (PR 012 mg
b§6.21%) FHBBLS roéd Calmd foh Cafbt g HpﬁyHI 3i319B341g @lo)mfl GECHNE:S
3-(2, 4-di phenyl am no- pyri m di n-5-yl) -
2- phenyl - propi onic acid. nethyl ester as a white
anor phous solid. (Yield O.35.8m184 3 9. Exanple 5c
6, 8- D i phenyl - 2- phenyl am no- g § di hydr o- 6H pyri do
g%@%ﬁ;gﬂg&gzr‘%&i 9}[11)6 2- (2,gwc}lmej(_llloxy—plﬁenylf-propmn1c acid ethyl ester

3- (2, 4- dphenyl ami no-p), ri m di n-5-yl )- 2- phenyl - pr opi oni
c acid nmethyl ester (100 ng, §.24 mml) (from Exanple

5b supra) was added 5 % coficent d sulfuric acid in
gl acial acetic acid (3 4ion. The
reacti on m xture was heqygd. 6Q C overnight. After

cooling, the reaction Mfi'xttiréwads diluted with ethyl
acetate (50 nlL) and quenched with 2 N aqueous sodi um

hydr % g §o1§@4>1u bf mso iay 61,4485 0\Bnmot) (Aldrich) in dry

S0 N R T

. omﬂfon)e(mmcéﬂ at FBREdrelesargonli After $0 nfinttes, afSDlllt@Fl@(ﬂz 5-
t T
o L e et b

g{5veLby8s ﬁdpﬂ dpisjecRiopivéandyairgheond the reaction mixture Was stu‘reg at -78

5"@ fo@aﬁ%ﬁ{e&’:@?’uﬂﬁéé &9 [ﬂge 32 GloPWhii:d Az 2408 BFitRnlofghtdichloro- |

RVS ml 7, Cal cd
f %m%zxmgﬁwn[uém@ 4 g, %@@I&gigﬁméﬁﬁm’ﬁé@ éuﬂf?i . :

d%oﬁﬁ‘an (5mL) at-78 °C and the reaction mixture was stirred at the same
Serngypbaﬁp{ﬁgq rc?gal(lf) %uglh PW %%o Warg-n2 5tod|3%ebr£%)3¥mﬁja§@é€ 10
minutes. The reaction mixture was dﬂuted with ethyl acetate (100 mL) and successively
washed with saturated aqueous ammonium chioride solution {100 mL), water (50 mL)
and brine (50 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in
vacuo. The residue was purified by flash column chromatography to give 3-(2,4-
dichloro-pyrimidin-5-y1)-2-(2,5-dimethoxy-phenyl)-propionic acid ethyl ester as a
colorless oil. (Yield 1.00 g, 51.9 %). '
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G NI O CANOO~~ To a solution of
N-i sopropyl cycl ohexylam ne (1.44 g, 10.0 mmol)

Wh Med@kg2i n dry to tetrahydrofuran (20 nl) veersedeshiie
n-butyllithium (2.5 Min hexanes, 4.0 n_., 10.0mmol)
(Aldrich) at -78 C under argon.,After 30 mnutes, a

sol ution of 2,5- dinet hoxypheny? acetic acid ethyl

ester (2.24 g, 10.0 mml) (A dri i n tetrahydrofuran

(5 nm.) was added by i nj ecti@?ﬁﬁvélg.l@é syringe and the
reaction mxture was stirred at -78 _C for another 30,
mien@ideBiptEoylemina-priidan Sl k24 2-E-dirsthagaphen! BEIRATo3rid ethyl
Ofesty 4- di chl oro- 15 5-i odonet hyl - pyrim di ne (1.45 g,

5.0 nmmol) (from Exanple |Ic supra) in tetrahydrofuran

(5 nm) at -78 C and the geaction m xture was stirred

at the sane terrperatur 1 @our then slowy

all owed to warmup to -39 Ogand red for 10

m nutes. The reaction m xt ed wth ethyl
acetate (100 nmL) and succgssjlve /\vvashed Wi th

sat ur at ed aqueous amonifym thl®ri%e~sol ution (100 ni),
water (50 nL) 20 and brj (50 nmL), dried over

anhydr ous sodi um sul f at filtered, and concentrated

in vacuo. The residue was purified by flash col um
chromat ography to give 3-(2,4-

di chl Ghenpyturewih- (25 dichiore-pydnsdidisma-BaRyp- dietlydxy-nheny)-

LU 60 AR R A g
Exala i

&ty was heated at 120 °C for 2 hours. The reaction mixture was washed with

3Hegarfts DIORRERBY, AU HIQ: RIpETt@E addethted off After chcHEtROKYe residue
g%gé!sgﬁqiq%ﬁln gﬂ{yf ac%’(c:alted( 186 %) anglittlceccrassgr I{rl W%S}Il\flido\r\;ith s".\alttu?at(gﬁzqueous
3a€1&h&hid@rﬁ@ldﬂ@-s§lﬂtibﬂi(3ﬂ L5 weltdr-(20 £2) Gadibrint (EoxyL)phAsadover
e SR 5, S gy b o v
(Atidratef )vib}uﬁlyh eatade- haxad 0TI fesrlting spdidrigas citlgsted by filtration and
r : t]_' y (anes; (:50. B =

B A R e e S et
Tifemetdsirnaenharppiimdcsid alyliestceerniclar selid évieéb‘@awsd in the next
anlpSHarRs &irliel yuMashied Widd4sad siadrshs pqueous

Example 6¢

' 6-(2,5-Dimethoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido(2,3-
d]pyrimidin-7-one

|.

O/|
Ny N
A - !
HNT N N o .

To a solution of 3-(2,4-diphenylamino-pyrimidin-5-y1)-2-(2,5-dimethoxy-phenyl
propionic acid ethyl ester (100 mg, 0.20 minol) (from Example 6b supra) was added 5 %
concentrated sulfuric acid in glacial acetic acid (2 mL) in one portion. The reaction
‘mixture was heated at 110 °C for 2.5 hours. The reaction mixture was then diluted with
ethyl acetate (50 mL) and quenched with 2 N agueous sodium hydroxide solution. The
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1o annonlun1chlor|de solutlon (30 nL) mater (30 nL)

and brine (30 nL), dried over anhydrous sodi um

WOI2PH086822 i | t ered, and concentrated in vacuo. FRHEEP2003/014067

crude product was triturated with ethyl acetate

hexanes. The resulting solid wa¥ col |l ected by

filtration and washed with diethyl ether to giv

3 D(@nmlwep W §apaTatetoRngsEaehsiiel- V@sgﬂ with prates {10 mL) end brine (10
n‘[@t NWoRP %‘Mdr&[s@@ﬂﬂﬂ‘l s%lf@ﬁe' St 2L Y¥hd 8ARhtrA8d & vacuo to give the

ow solid he next 15 ste
TR R v&am@&ﬁi %ﬁm%w éfﬂatﬂsiﬁe@nﬁfgm 5 Sy
EXHﬂiBﬂh@ henyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-d) pyrimidin-

) he phenyl am no- 5, 8- di
7<:°r“5 B g&g“‘hlg‘gi"ggg%%‘}%@% n‘%%‘ 14%7 one o HN NN O
20 To a solution of

3 HRMmd? Phalsd o HaMNa®s [(M-dil1:35511p21 Foand 483 Ah oXy-
phenyl propionic acid ethyl ester (100 ng, 0.20 nmol)
(from Exanpl e 6b supra) was added 5 % concentrated
sul furic acid in glacial acgtisglegdd (2 mL) in one
portion. The reaction mxture was heated at 110 C for

T Blost B e TR e R RE GO TS PP eter
sodi um hydr oxi de sol ution. The W) 2004/ 056822

PCT/ EP2003/ 014067 -40 organic h@yer was separated and o,
successively washed w th watger ( ) and brine (10 -
m.), dried over anhydrous § ate, filtered,

and concentrated in vacuo/ﬁp, the crude product

whi ch was crystallized ben1etHyI0acetate - hexanes to
give 6-(2,5-

Dl rneth @xyl-umhﬁ QYN)E@?L@bﬁg%thEX}Mﬁmw(&m g,oml zﬁnm)r(ysﬁmh) in dry

- d one n
R B N e
czoammpeuwmm +]8 *ChirBled &2 dn. Aﬁfwﬁamnﬁ&s,mamtmn of2-
PR Rleceis s meid s (415 9 pmel LU geydbofiran
r pinbhives added h’YB@JhSﬂODé@@t e§yTings ang th Nr@c@pq oiftgregwas stirred at -78
st W QBrRk shkdiaeRs aRthenakRhas M aEne arﬁéed”a”soﬁmoﬁ%f@f}c dichloro-

aaa@%mﬁm%/ﬁwﬁmedm% 550 fmﬁy%@aﬁé e I6 163‘9195&) S

1Ebu@ﬂj?@bfurézﬂ\l(51ﬁ1w B -78CCa%8 tHe rentien rﬁhﬁc@ﬁl wad¥tresd aBthe same

mternpere?c’chreafor ?lhour fén olow%f allowed to warm up to -30 °C and stirred for 10 ,
minutes, The reaction mixture was diluted with ethyl acetate (100 mL) and successively
washed with saturated aqueous ammonium chloride solution (100 mL), water (50 mL}
and brine (50 mL), dried over anhydrous sodium sulfate, filtered, and concentrated in
vacuo. The residue was purified by flash column chromatography to give 3-(2,4~
dichloro-pyrimidin-5-y1)-2-(2-methoxy-phenyl)-propionic acid methyl ester as a yellow
oil. (Yield 1.40 g, 82.3 %). '



nethoxyphenylacetlc acid nethyl ester (1 8 g, 10.0
%Jd) F} TC1-US) in tetrahydrofuran (5 nL) was added by

M HOHPER2%i 2 a syringe and the reaction mi xt uPETHERa003/014067
stirred at -78 15 C for another 30 mnutes. To the
reaction mxture was added a solfdtion of 2, 4-dichl oro-
5-iodonet hyl -pyrimdine (1.45 g, .5 0 mmol) (from

" Exanple I c supra) in tetra&%@@-}ﬁ;@an (5 nm) at -78 C
and the reaction mxture was stirred at the sane
t ehrpdi-ddiphenylaoning-fyomidibken) @iy thabd-phed ) wropRnifadid thyl ester
to -30 C and stirred for 10 mnutes. The reaction

m xture was diluted with yl acetate (100 nL) and
successively 20 washed w saturéted aqueous anmoni um

chl oride solution (100 ni)7 er m.) and brine
(50 nmL.), dried over anhydroy ul fate,
filtered, and concentrated,in/ ug. The residue was
purified by flash col um & rdhatogPaphy to give
3-(2, 4-

di chl oro-pyri m di n-5-yl) - 2- met hoxy- phenyl ) - pr opi on
c acid nethyl ester as a yellow oil. (Yield 1.40.8,

82.3 ﬁ O 2004/ 056822 PCT/ EP2003/ 014067 -41 Exanpl e
7b mixture of 3-(2,4-dichloro-pyrimidin-5-y1)-2-(2-methoxy-phenyl}-propionic

o 5 3-a(iL, AetBlidenyo. ng,rlQ}xﬁM{ol )rm@hpﬁémaﬂié 7&@%@%&1@9}% @@@%L)
i Y (él (%5) hﬁggf?eﬁx‘te@c a&ﬁz(? E(P }[or ﬁxour The reactlon m1xtujre was washed W1th
3 h(eza,rm chl ar3gapy l:hermphrnatﬁnty\kfésbcﬁgzgrﬁcd'@f et \ea EHERY | DireResidue
r Qpi e
%s QF&Q& %dgﬁélﬁep r}g sl&?att@@iloo and %&ccessmg;l}r Wae%dgm%t& g‘f‘)tlg%g aqueous
h éa'tr@@marn chbgidg splytion (mm warnse (B@end ) mod brinx (A0l wdsed over
10 Waghettow §0|31u1ﬂ @&‘I@a@@ $iltkral, 474 C%Sng’e)ntﬁ%%l ih e RUPEL BakAPoduct was
was_decant; after each tine e _resi due "was
dit @%?t\?g amﬁﬁt hiﬂfat%\t%ka@eé ?hmsukytg sohid vga&@@lé@gﬁd\ber@traﬁon and
vva\&ﬁ?sfn‘l Wil &e&@! ethadte gwaqx{gq ) @ﬁr[&?ﬁlhbﬂﬁy% afntﬂ ))-2—(2-m'ethoxy—
k‘%‘&?’ 1 )gEfé’ fopge ﬁwm@bf@te Bt WPP?%W%JC quStué g thepert step
C mﬁlent fuathedpimification @ Vield B0 mgey 4 wiluct was
triturated with ethyl acetate - hexanes. The resulting

15 solid was collected by filt nd washed with
d| et hyI et her to gi ve £k %]79

phe m no- pyrimdin-5-yl) (2-1 net hoxy-
pﬁe(ﬁny ?xe?%a GHilcS-RBy Y%mhﬁwla@moei,ésﬁhhmﬂrgéﬁ -pwidadP.Ad
{7 WH|shinvdm-peed i n the next step wthout further
b purification. (Yield 340.0 ng, 74.9 9.

o}
cod
HNJ\N/ N o
To a solution of 3-(2,4-diphenylamino-pyrimidin-5-y1)-2-(2-dimethoxy-phenyl
20  propiomic acid methyl ester (181.8 mg, 0.40 mmol) (from Example 7b supra) was added
5 % concentrated sulfuric acid in glacial acetic acid (3 mL) in one portion. The reaction
mixture was heated at 110 °C for 3 hours. After cooling, the reaction mixture was diluted

with ethyl acetate (100 mL) and quenched with 2 N aqueous sodium hydroxide solution.
The organic layer was separated and successively washed with water (30 mL) and brine



w

10

15 Exanple 7c
6- (2- Met hoxy- phenyl ) - S- phenyl - 2- phenyl am no- 5, 8-di hydr
woGbtspygssizeio [2,3- | d]pyrinmidin-7-one N HN NBCIEPRAP3HIA067
sol uti on of

3- (2, 4-di phenyl ami no- pyri m di n-£&:-yl ) - 2- ( 2- di et hoxy- ph

enyl 20 propionic add nethyl ester (181.8 ngy, 0.40

nm thL, deefokrampl& odbssinn ajlfag ilarkd echd ®nekntrated in vacuo to give
ncen r at ed €

e cImy eo[hl'éﬁ ca:s'ﬂle %udel_ﬁl%%ugt X}vatlg s%‘ﬁiz@é ngﬁ’l éthvgs @%5‘(@ f8canes to

e reac eat e

agw& ﬂi({Z@nét‘dmxﬁph@UDSS-PhﬂtYéﬁ Rhggylamgm $.Radiltvsie Oopyrido[2,3-
W%%g%§ ogx y%\rl?gff Wi Roled. :{leldaﬁ@téc%te 67 20@).nm.) and

aqueous so un1hydrOX|de sol uti on.

The organi c | ayer was_separated

LS Rk o b AR R SRt o AT

PCT/ EP2003/ 014067 -42 (30 nL), dried over anhydr ous
sodiumsul fate, filtered, and concentrated in vacuo to
give the crude product. ThExample@ pr oduct was
crystallized fromethyl acetate - hexanes to give

6+ (: - ?g@g! -3 I | am no- 5, 8-di hydr
o-3 ékﬁlg%lr‘iﬁ‘g&(%{)&& - %;@f%ﬁgig}r% %&%ﬁieg&gﬁs{ an off-white
solid. (Yield 119.4 ng, 67.2 %. s HRV6 nfz Cal cd for
C26H22N402 (M) : 422.1743. Foldd. 422.1747. Exanple
8a 3,5-Bis-trifluoronethyl phegyl acetic acid nethyl
ester F OAF F 'Ofo a sol uti
3,5-bis-trifluoromethyl phenyta T acid (3.0 g, 11.03
mol ) 10 (Aldrich) in nethgael.~(2 rrL) was added
concentrated sulfuric acid (1.0 ni) and the reaction

m xture was heated at reflux over nlq The reaction 1
m xt uffe asalitooné &t bisteauorpmeiipbenylakic @d ()& M mmol)

t Bﬁﬂiﬂ%‘h ch%élrﬂﬁt?lgm hva@&Rteat-BndchBSelisdif@ntheid (1.0 mL) and the

CCGSS?VG Yy was

: wat e and .bri ne
miryactign ngdtuey Wes ke %famrghé Efglrif %Téon TR Bcentrated

15

and v £RCERE fe@iﬁﬁgwh@th‘éﬁl@ﬂ@ted e e&[yﬂl gl ta®t 100 ndl) awdsuccesswely

purified by fl r i ;

3 vagshgdswit gwp.'fea gfodﬁg} ﬂﬁ%ﬂb‘ﬁ?ﬁ I e%gjc %galﬁ%'%lﬁ ulg s&ﬁ?m sulfate,

agilRreds ohdEdressiraéd in Ya¥ie THe 2rude n@,termtwas punﬁed by flash column
chromatography to give 3,5-bis-trifluoromethylphenylacetic acid methyl ester as a

colorless oil. (Yield 2.27 g, 72.1 %).

Example 8b

2-(3,5-Bis-trifluoromethyl-phenyl)-3-(2,4-dichloro-pyrimidin- 5-yl)-propionic acid
methyl ester :

20

To a solution of N-isopropylcyclohexylamine (1.44 g, 10.0 mmol) {Aldrich) in dry
tetrahydrofuran (20 mL) was added n-butyllithivm (2.5 M in hexanes, 4.0 mL,
10.0mmol) (Aldrich) at -78 °C under argon. After 10 minutes, a solution of 3,5-bis-
triflucromethylphenylacetic acid methyl ester (2.20 g, 7.7 mmol) (from Example 8a

25 supra)in tetrahydrofiran (5 mL) was added by injection via a syringe and the reaction
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Exanpl e 8b
2-(3,5-Bis-trifluoronethyl-phenyl)-3-(2, 4-dichl oro-pyr
YR58 | ) - propionic acid nethyl ester F FPGEI/ERPOP14067
\\V 1 F F i 20 AN OO~ F To a solution of

N-i sopropyl cycl ohexyl am ne (1.448¢g, 10.0 mmol)

(Aldrich) in dry tetrahydrofuran (20 nL) was added

nolituye Wid drirtadha¢ 2785 Mot mndikscainesinudes 0T drihe reatBoOmEpe was added

Al dti- . ALt 1.nut es,
AN T
ma€ pigfirabisttelraliydraforag, (5 Tl) abnitsl °C {ridrtbendaxaompingct®a v@8 stirred at the
SYRh&erhftrditid Py 40k %Heﬂ@log«ﬁ{r I A3 mﬂ%‘i&b@zo °C and stirred for

InLection _via a syringe and reaction
208 DBER The perieprun S vt odEed wigh shykageiatoistd sh) #rck

abuccédivelyvRkhaneiih @furdd A iddue Smrdéhib R hIRRIE kb1@Ron (100 mL),

VT s R0t A en e sodmyseltegfltered, and

maoddenirited m Bcaoplte rksiduesup payified by @hshadajtdiothipmatdgbaphy to give
Yrzalys _ 1 cljpp mhxture was. stikred.at. .

T e i g s

t Breflei msters egologlessoilaiideld €i71 ge0.5 84). 5 10 mi nutes. The

reaction mxture was diluted with ethyl acetate (100

m.) and successively vvashqgkamqu@gcsatur at ed aqueous

amoni um chl ori de sol ution ,  water (50 ni)

S PR m et oA pa P -propioni

r esd dueghyaserpuri fi ed by flash col um chronat ography to
gi ve :
2-(3,5-bis-trifluoronethyl-phenyL)&3-(2, 4-di chl oro- pyr
i m di n-5-yl)-propioni cd 10 netifiyl ester as a
colorless oil. (Yield Exanpl e 8c

3- (2, 4- D phenyl am no- pyr i \dl -5
(3,5-bis-trifluoronet hyl -ﬁhe yl
met hyl ester F AN N o

-progronic  acid
-~

o]

A mixture of 2—(3,S-bis-triﬂuoromethyl—phenyl)-3'-(2,4-dichloro—pyrimidin—5—yl)—
propionic acid methyl ester (0.35 g, 0.78 mmol) (from Example 8b supra) and aniline
(2.0 mL) (Aldrich) was heated at 120 °C for 1 hour. The reaction mixture was washed
with hexanes (50 mL x 3) and the supernatant was decanted off after each time. The
residue was dissolved in ethyl acetate (100 mL} and successively washed with saturated
aqueous ammonium chloride solution (30 mL), water (30 mL) and brine (30 mL), dried
over anhydrous'sodium sulfate, filtered, and concentrated in vacuo. The crude product
was then triturated with ethyl acetate - hexanes. The resulting solid was collected by
filtration and washed with diethyl ether to give crude 3-(2,4-diphenylamino-pyrimidin-
'5-yl)—2~(3,5—bisQtriﬂuoromethyl-phenyl)—propiouic acid methyl ester as an off-white
solid which was used in the next step without further purification. (Yield 0.47 g).
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FF V1 NHN \ \ | F HNkN O O~ F F 15 A n1xture

of 2- (3, 5-bis-trifluoronethyl -phenyl)-3-(2,4-dichloro-p

WQ #W0H93¢88- y| ) - propionic acid nethyl ester (0FPGHEH2003/014067

0.78 mmol ) (from Exanple 8b supra) and aniline (2.0

m.) (Al drich) was heated at 1204€-for 1 hour. The

reaction mixture was washed w th hexanes (50 nL x 3)

and the supernatant was dec&atmpledflf after each tine.

The residue was dissolved in ethyl acetate (100 nL)

a@(ﬁ&%%et%ﬁlw@rh%hwaﬁﬁﬁ?l)w Hﬂe RE Hhak B 20 - Ag4egdso-6H-pyrido[2,3-
qﬁnnlu chl ori de’ sol uti on ( m.), water (30 nL) and

br REPSBHIYRE dried over anhydrous sodi um sul f at e,

filtered, and concentrated in vacug. The crude product

was then triturated with ethyl ac® ia#te - hexanes. The
resulting solid was coll ected by iltrati on and

washed with diethyl ether to give
3- (2, 4-di phenyl am no- pyri nj-oH '
5-yl)-2-(3,5-bis-trifluorohe henyl?) - pr opi oni ¢

acid nethyl ester as an 'Gff “ £25 solid which was
used in the next step @Io rther purification.
(Yield 0.47 g). WD 2004 CT/ EP2003/ 014067 -44

Exanple 8d
6-(3,5-Bis-trifluronethyl-phenyl)-8-phenyl -2-phenyl
no- 5, @@ﬁoﬂwwmféﬂlﬁlydlpémmmmmwflmﬁ WD R tpﬂ}toromethvl-

F ﬁﬂeﬁ 1) e %;EOIHE acﬁ'lmt}hl’l gtgr ®. 2_5% @3@91 ID IgleB{fugplterslc supra} was

n -
oA At confﬁntra&nae it o 13}551 il detar Pugpigportoh. The
( Qe2®iod miBtus&whidajed at [{EOW(EfoaBnioarsfSThs teratta)n mdsucde then diluted

%.cancent r at a aclal a i .
é““FH_‘th}%r?C tﬁtg g(g)rzpﬁt W & 3id qyenc ﬁer T%l% 2 gd aq{xﬁleo%s sloﬁulm E}fﬁg}hge solution.
h cHteatigatic PO v@s f:&para&dmlﬁr siccefirely eabed mthrwamrlﬁﬁfénﬂ/éisnd brine

L8R off)] MM bagiib: gfsggggem&% i) B GBI o o give

aqueous tion,

orthariude pegdarct whaish @fé@@m@t@ daﬁi@@ﬂ@&@@&ﬁt%eh%%%%ﬁe 6-(3,5-bis-
W'thhumwch o?@‘ llr;ﬁu s%gxénﬁrz Fﬁenyra%gnms)a - ARG QOGS S Fido[2,3~

rﬁi %mdr ogisngg “QeRs ag ldlffw ite so 1c1 Iicfli‘i() 3 Ql%, 7(:005n&} ntrated

HRMS m/z Caled for CpyHisFsNLO [(M+H)]: 529.1458. Found: 529.1464.

Example 92
3-(2,4-Dichloro-pyrimidin-5-y1)-2-pyridin-4-yl-propionic acid ethyl ester

! /!N
N =
J
o N o

To a solution of N-isopropylcyclohexylamine (720 mg, 5.0 mmol) (Aldrich) in dry
tetrahydrofuran (10 mL) was added n-butyllithium (25Min hexanes, 2.0 mL, 5.0
mmol) (Aldrich) at -78 °C under argon. After 30 minutes, a solution of 4-pyridylacetic
acid ethyl ester (826 mg, 5.0 mmol) (Lancaster) in tetrahydrofuran (3 mL) was added by
injection via a syringe and the reaction mixture was stirred at -78 °C for another 30

- minutes. To the reaction mixture was added a solution of 2,4-dichloro-5-iodomethyl-
pyrimidine (722. 5 mg, 2.5 mmol) (from Example 1c supra) in tetrahydrofuran (3 mL) at

. -78°C and the reaction mixture was stirred at the same temperature for 1 hour then
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the crude product whi ch was crystalllzed fromethyl
acetate - hexanes to give 6-(3,5-bis-

Wi obargesaet hyl - phenyl ) - 8- phenyl - 2- phenyl ani nopGr/BrModhi67
ydro-6Hpyrido [2,3 d]pyrimdin-7-one as an off-white
solid. (Yield 130.3 ng, 70.5 %4515 HRMS niz Cal cd for
C27H18F6N40 [ (MrH) +]: 529.1458. Found: 529. 1464.

EKI@ B1o92d to warm up to -30 °C and stlrred for 10 minutes. The reaction mixture

Bev%éﬁlateaé%ﬂ LG BYELT) 1 g ey o el Vi ik SroBted hqueons

Naimsopriopyhbyicle obiakyh 30 me), Wa2o (Fymld a16H b (B0 mL), dried over

( AE%}%&I?\FQ soﬁﬂmﬁj&%fétteg%rga r aleax arﬁcgeglgrr %ﬁd uB“SrS el%%he c[rl)lc?ed.’; (2,4-
qr@ﬁ)}fr}andmﬁylaj qu@unér}gmnoplmﬁnc@md 3dlyhrsm;[tvégch was used in the
s %Ekﬂs'te%ﬂm@fou@ﬁﬁﬂ{ek gw)la&%bhc Yi @xﬁi % Ige§£1¥c1/0) ester (826 ny,

(Lancast Inte urah (3 nmL) was

added by |nject|on via a syringe _and the reaction
m xture was stirred at -78 %ﬁ%&ﬁiiﬁhother 30 mnutes.

To the reaction m xture was added a sol ution of

2 342 di-joipherarbinoggoimes iy b-yPs2-pydint AylngopibAR.ack agyl ester
2.5 mmol) (fromExanple is supra) in tetrahydrofuran
(3 rnL) at -78 Cand th eaction m xture was stirred
at the sanme tenperature ‘ 1 hour then WD 2004/056822
PCT/ EP2003/ 014067 -45 sl ow al | to warmup to
-30 C and stirred for 10 m reaction m xture
was diluted with ethyl ace;ht 0Q.n) and
successi vel y washed with" atﬁréfed’aqueous anmoni um
chl oride solution (50 water (30 nL) and brine (30
m.), dried over anhydro sodium sul fate; filtered,
and concentrated in vacuo to give the crude 3-(2,4 5

di chl oro-pyri mdin-5-yl)-2-pyridin-4-yl-propionic acid
et hy| Aagixaire afi-tht blareqyrimidintd)-2rp instep-pappipwigrcid ethyl

fesrtmgrss %umrdrﬁm in Fkfnleds- sé%g) afBarfilfe 3@&ﬁnpugd§au) was

ot 148 @%@W@gﬁe Eéarc'}xgﬂ BRI AT A
and the supernatant was decanted off after each time. The residue was then dissolved in
ethyl acetate {100 mL) and successively washed with saturated aqueous ammonium
chloride solution (30 mL), water (30 mL) and brine (30 mL), dried over anhydrous
sodium sulfate, filtered, and concentrated in vacuo. The crude product was triturated
with ethyl acetate - hexanes. The resulting solid was collected by filtration and washed
with diethyl ether to give 3+(2,4-diphenylamino-pyrimidin-5-yl)-2-pyridin-4-yl-
propionic acid ethyl ester as a brown solid which was used in the next step without
further purification. (Yield 0.54 g, 83.1 %).

Examble 9¢

8-Phenyl-2-phenylamino-6-pyridin-4-y1-5,8- d1hydro-6H pyrido[2,3-d]pyrimidin-7-one

oo
@@
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10 A mixture of
3-(2,4-dichloro-pyrimdin-5-yl)-2-pyridin-4-yl-propi on

W 2@mehskset hyl  ester (0.68 g, 2.0 muol) (fr omecaammbe/014067

9a supra) and aniline (3.0 nL) (Aldrich) was heated
at 120 C for 2 hours. The reactggan m xture was washed
wi th hexanes (50 nL x 3) and the supernatant was

d e canred s@ﬁﬁoﬂbf B2, @ﬂﬁiﬂhehylﬁﬁlmo'[bﬁuhﬁﬁm-dgﬂi) -agritiesyl-propionic

h
St e Y S Bol S ST s Rt
scﬂmtmtm‘iec( 80fumiclayid mvglaewﬂ 4c80k arid (Jand) rdnegof Bt pAby reaction
dﬁlluﬁgrecWﬁ rhe%tréa }é{j%@itsoveﬁglighy ﬂ)g‘ agt%n ItHeRN%r @fbn AREA with ethyl

concentrate € prodau

t #qetatr @ORenLvindiquendigd Wikt Meaueouh é@éhﬁ@sh)’ rmiéde solution. The
r S kit | Ee&gr wa de?ar‘ﬂ@§ ag® 's;t!lc%@stsﬁzgly%sﬂédl wifdien(zandLasihemhe (30

S e b B b Bl oeoprp i ingegto o e he
p&mﬁe pridacawhidh ahhg/ﬂystelhtﬁﬁaﬁ ethybicewite sipdxigesvibighva Svydsnyl-2-

e R 0% 18 3L ER IO 520, UL NER UL b OALh I yellow

8KEHe®&ﬂd24®hem98é%ﬂno 6- pyr|d|n 4 yl -5, 8-di hydro- 64 p
yrido[ 2, 3-d] pyrimdin-7-one "N HN NN O " WO

: ! '] us @ f
SR e mgeons

opionic acid ethyl ester (200 0.46 mol ) (from
Exanpl e 9b supra) was addeéﬁgﬂﬂgﬂg%ncentrated sul furic
acid in glacial acetic acid (3 nL) in one portion. The
r 4L t-michlord-pytmelingsyl e giyediral-yBPrdpiaiesdd gyl estne
reaction m xture was then diluted with ethyl 5-
acetate (100 nL) and quenched withz2 N aqueous sodi um
hydr oxi de sol ution. The ordanic ay'r was separ at ed
and successively washed w ' 30 nL) and brine

(30 nL), dried over anhye Sogoghtum sul f at e,
filtered, and concentrated in vacuo to give the crude

Egggﬁﬁéﬂ ?glll’ég@ lgg%égém?cygf ﬁexylsfnguqren ( le AM] Y I10 Cnelztn%i) (Aldrich) in dry
pleeababinen (320&31];) msmdée&ﬂ -b&t;&htﬁidmyd:r ®Mbid- hpycanedpd.0 ml,

i ne
é{@ﬁé A b E T el S o el fidRe P Hihridin-2-
Sﬂéhc&:iﬁﬁ&d Eibga]rfdter Sieva) gl.@ﬁ@ mmE};ﬂ éﬁgloe inGetrahydrofuran (5 mL) was
a g%g%gﬁ:\q%rv‘?a ;Péﬂn% A DR r¥cdiod it A sBireh 2 PLRP D

|IC a
another 10 mmutes To the reaction mixture was added a solution of 2,4-dichloro-5-

jiodomethyl-pyrimidine (1.45 g, 5.0 mmol) (from Example 1c supra) in tetrahydrofuran

" (5mL) at-78 °C and the reaction mixture was stirred at the same temperature for 2

hours then slowly allowed to warm up to -20 °C and stirred for 10 minutes. The reaction
mixture was diluted with ethyl acetate (100 mL) and successively washed with saturated
aqueous ammonium chloride solution {100 mL), water (50 mL) and brine (50 mL), dried
over anhydrous sodium sulfate, filtered, and concentrated in vacuo. The residue was
purified by flash column chromatography to give 3-(2,4-dichloro-pyrimidin-5-y1)-2-
pyridin-3-yl-propionic acid ethyl ester as a brown oil. (Yield 1.10 g, 68.0 %).



¢l I NV\ N O NOO-~ 15 To a solution of

10

N-i sopropyl cycl ohexylam ne (1.44 g, 10.0 mmol)

wébfidete2i n dry tetrahydrofuran (20 nl) was @edgdoosn14e67
n-butyllithium (2.5 Min hexanes, 4.0 n_., 10.0mmol)
(Aldrich) at -78 C under argon.4After 10 mnutes, a
solution of 2-pyridin-3- yl-acetic acid ethyl ester

(1.65 g, 10.0 mol) (Acros)EgaﬁlBgeefdbahydrofuran (5 nm)

was added by injection via a syringe and the reaction

Lxture.was stirred.at, -78.C for, 20 another  10.
PG DR B Bt S e e croB i 6] i ster
of 2,4-dichloro-5- iodonethyl-pyrimdine (1.45 g, 5.0
mmol ) (from Exanple Ic s ) in tetrahydrofuran (5
m) at -78 C and the rea M xt was stirred at
the sane tenperature for 2 slowy all owed
to warmup to -20 C and stif 0O m nutes. The
reaction mxture was dilgtegd®w¥hyethyl acetate (100
m.) and successively vvas wi th saturated 25 aqueous
9,

anmoni um chl ori de sol uti (100 nmL), water (50 nL) and
brine (50 nmL), dried over anhydrous sodi um sulfate,
filtered, and concentrated in vacuo. The residue was

i fi : f ; t . 1. I - (2 . -
R T e
L 6iteF GRRYIE GSTBRONS ramdemalcoiCh Sury) e1drlined 2 mEBAbdrich) was
?eaty%téﬁ@ﬁgggfggn@urg@ﬂ I%E&QQ%{RQ%@ l@);cts WésquCrl E?étﬁnrﬂé%eﬁ'xelk PiQ)rmL x 3)
- - 0- [ in-5- -2-pyridin-3-yl - )
oﬁﬁgéﬂ}eéuagﬁna‘fa £ #eA degafttd o F@F eegﬁ(lne-\T sidyaqyaq tesrliSsalved in
gie&igwceta@ef (1|00 ml) and _suqc%s_si\fely Walshed ?jfvith sa_tué_ated aque.ious ammonium
-(:2.4- di.chl or.0- pyrin - 5. -2 diin-3: vl - propi en
e R ORGSR s

Exathpinsulidis, Higeda pndemhcamidtedim a2u® Tink prodaipdedichyasyagified by

BRI RLE Aol O 2 A A 52

- wAgidack perismic aid &yl 6gerestihyewn yoid whish wavussddn thsaext step

15

dmﬁewﬁ@thiaﬁpu&ﬁdaﬂbn.Sgi@ldaéoang,h@@ %h) and successively

washed with saturated agueous ammoni um chl ori de

solution (30 mL), water (B%Xar‘rIthe%g brine (30 niL),

dri ed- over anhydrous

S-Phenyl—?_—phenylamino—6¥pyridin-3-)71—5,8-dihYdro—6H~pyrido-[2,3~d]pyrimiéiﬁ—?—one
4
|
5\N/ N o

To a solution of 3-(2,4-diphenylamino-pyrimidin-5-y1)-2-pyridin-3-yl-propionic
acid ethyl ester (60 mg, 0.36 mmol) (from Example 10b supra) was added 5 %
concentrated sulfuric acid in glacial acetic acid (3 mL) in one portion. The reaction
mixture was heated at 120 °C for 3 hours. The reaction mixture was then diluted with
ethyl acetate (100 mL} and quenched with 2 N aqueous sodium hydroxide solution. The
organic layer was separated and successively washed with water (30 mL) and brine (30
mlL), dried over anhydrous sodium sulfate, filtered, and concentrated in vacuo to give the

crude product which was crystallized from ethyl acetate - hexanes to give 8-phenyl-2-
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10 sodium sulfate, filtered, and concentrated in.

vacuo. The crude product was purified by preparative
wdbdasbo&ker chromat ography to give PCT/EP2003/014067
3-(2, 4-di phenyl am no- pyri m di n-5-yl ) -2-
pyridin-3-yl-propionic acid etIngl- ester as a brown

solid which was used in the next step wthout further
prircnfiageho-Grpyridti-etytl SEOdipdrolGH Hyiio | F3xdlptienide7-bhe as a white

hen 0- 6-pyri di n-3-yl -5, 8-di hydro- 6H

soﬁg%%%]@rg %bg?)n7o% \' N HNKN N O To B P
sol ution of

ﬁWW@ﬂ%ﬁrﬁnﬁdﬂﬁfWﬁ éPhl@OyFQ}uIE‘L p9F-1586n- 3- yI - pr
opionic acid ethyl ester (60 ng, 0.36 mmol) (from
Exanple | b supra) was added 5 % concentrated

sulfuric acid in glacial aggguhgeqq 4d (3 nL) in one
portion. The reaction 20 - m xture vvas heated at 120 C

for rs. The. t' ' en_di

o T R R E R A S B Pt a5 S ety eser
aqueous sodlun1hydroxide solution. The organic |ayer

was separated and successively waghed with water (30

m.) and brine (30 nlL), dr4ed over~ anbydrous sodi um

sul fate, filtered, and co d in vacuo to give

the crude product mhich'W@F ctystallized from et hyl
acetate - hexanes to gkwé‘- )

PCT/EP2003/014067 - 48-

pheny}. amm no ton gfﬁ\ﬁ—ls%propar}]éffgiogéx :gé’ %{2@'}% L | d%L(éidgnc%) in dry

]pyrlmdln -ohe as

thr&}%mfulﬁﬂ\ﬂon’ﬂz) v@aldded mbuGHithinaNcDs M\i&ﬁ)hexm 215680, 5.0
%{,g)qi} (ﬂﬁ 1‘1%%@ Grg °C|':t2fﬂgpélﬁ %%@ﬂ«? 3 r?vémtfs &I solut on of 3 4-

oro pyrimdi oxy
| dimsthaprphanylageticacistaryl egen (ér12 8930 ngpol) (bancwtemn %tr@h‘fdrofuran
Q; nhLywaS a-E@e@bﬁﬁxl ééhbﬁl lalgcafs ﬁhg&@ﬁg@@wa@ry&i ﬁB&%ﬂé'v};?dﬁ‘stﬁlﬁed at -78
rich) in dr etr af ur

(Eonde RN DI PRIBREMS MR e NeeaoT Dd-dichloro-

-fbdn&hletIS,d-QayrlmicﬂJ.hé (728 Slrgch matioh) (Bofs Rxangle Arsgpn.) in
ARy By EEeFrE R B8 Rl bt s rogd st semae
rhamip}ragira ieralsh@ir Yhénrslavdy E&I’W@i’fomrmnlp to -30 °C and stirred for 10
minutes. After cooling the reaction mixture was diluted with ethyl acetate (100 mL) and

successwely washed with saturated aqueous ammonium chloride solution (50 mL), water
(30 mL) and brine (30 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo. The residue was then purified by flash column chromatography to
give 3-(2,4-dichloro-pyrimidin-5-y1)-2-(3,4-dimethoxy-phenyl)-propionic acid ethyl
ester. {Yield 440 mg, 46.0%).

Example 11b

3-(2,4-Diphenylamino-pyrimidin-5-y1)-2-(3,4-dimethoxy-phenyl)-propionic acid ethyl

ester




77 (3 nL) was added by injection via a syringe and the

reaction mxture was stirred at.-78 C for another 30
inutes ..Jo the reaction mxture was added a SEiii0ms/014067
‘%Pqﬁ‘?ﬁ”?%%%m oro- 5-iodonet hyl - pyrim dine (722. 5 my,
2.5 nmmol ) (from Exanple |.c supj@) in tetrahydrofuran
(3 nm) at -78 C and the reaction m xture was stirred

at the dﬁl@ﬁ&re]& SI(Qf@&E@%%E}ﬁrﬁfdiéS%Uf—(i DeRmethow-Yhenyl)-

all owed to warmup to C and_stitred for 10 e
miRiGBieBic AEieEr] 6%61 (HmENL T Fael) [t RERTBied Lnsipre) end aniline (2.0
S ottt i
s eGSR 0(@6 X yo %SEPE NAZH ms) SIEG O & er(eg ‘-ﬁ{n)e.’ The residue
sd ﬁifzedh?ﬂcﬁfso?ﬂ@ yletbyis carodi(100 ml) fat eccebiivdpwedied a.fa@ saturated
concentrated.in CUQ. e I { ried
oy rrasreribg SRFUR s GEPaLRPREY Sl o0 (8 ahebktst B mb, i
3-qv2y dnhfiduivs spdumauifntedilfer ghd C@Cflgyﬂedﬁnﬁ@f:%@;egﬁ%ﬁiﬁ was then
B%ﬂn%?g 'b? Iﬂ%&l Ahifn ehRYdato &858 o ghe¥kil Shuded (B-didiendi@nino-

3-Ry2im iy B £ 4ot 5 Phnal) rprapigRi 2gid eyl et SR oy Rt

10 - RRBAYIPLTRLE BEosRCi d ethyl ester / \ | NH N HN
~N O O -~- 25 WD 2004/ 056822 PCT/ EP2003/ 014067 -49 A

m xt ure of
3-(2,4-dich|oro-pyrinidin-éggPyg%;%§,4-dinethoxy-pheny

| )- propionic acid ethﬁl ester (440 ng, 1.1 nmmol) .

( f6-6iv-Bimatblosy-pheryl s4phayyl-dreheaiemited f iy dratH-pyrido[2,3-

(A§g¥ﬁ§mﬂn”@§mﬁeated at 110 C for 2 hours. The
re

ion mxture was washed with hexanes (50 nmL x 3)

and the supernatant was decanted off after each tine.

The residue 5 was then dissol ved i eghyl acetate (100

nmL) and successively washed with rated aqueous

amoni um chl ori de sol uti on A3 water (30 nlL) and

brine (30 nL), dried { ovell gdnhydrous sodium sulfate,

filtered, and concentrat Nn Yactio. The resi due was

then purified by flash u hr omat ogr aphy to give

the crude 3-(2, 4-di phen '

pyri m din-5-yl)-2-(3, 4-di net hoxy- phenyl ) - propi onic

acid ethyl ester as an off-white 1o solid. (Yield 470

15Ny, 86TPA solution of 3-(2,4-diphenylamino-pyrimidin-5-y1)-2-(3,4-dimethoxy-
phenyl)-propionic acid ethyl ester (470 mg, 0.94 mmol) (from Example 11b supra) in
glacial acetic acid (3 mL) was added concentrated sulfuric acid (0.1 mL) in one portion.
The reaction mixture was heated at 80 °C overnight. After cooling, the reaction mixture
was diluted with ethyl acetate (50 mL) and quenched with 2 N aqueous sodium
20 hydroxide solution. The organic layer was separated and successively washed with water

(10 mL) and brine (10 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to give the crude product which was crystallized from ethyl acetate
- hexanes to give 6-(3,4-dimethoxy—pheny1)—8-pheny1-2-phenylamino-5,8—dihydr0—6H—
pyrido[2,3-d]pyrimidin-7-one as a light brown solid. (Yield 335 mg, 78.8 %;.

25 HRMS m/z Caled for CpHpN4Os (M™): 452,1848. Found: 452.1844.



Exanple 1lc
6- (3, 4- D et hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8-d

vy cneesiseoyri do [ 2, 3- d] pyri mdin-7-one 011 [PCaAEP2043/014067
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HNNNO I I 15 To a solution of

3- (2, 4-di phenyl am no-pyrim di n-gyl)-2- (3, 4- di met hoay-
phenyl) - propionic acid ethyl ester (470 ng, 0.94 mmol)
(from Exanple | |b supra) IH@F§§5 ghal acetic acid (3

m.) was added concentrated sulfuric aC|d (0.1 mL) in

one portion., The reactlo a t 80
oV EHAHO- 2 RhereiaRig g RYRIga: trhévbe?a@t mﬁ‘ ?ﬁiﬁiﬂlé%m&,omc acid
didetHybebtard t h et hyl acetate (50 nlL) and quenched with 2

N aqueous sodi um 20 hydroxi de sol ution. The organic

| ayer was separated and sucgessi vghy onashed with water
(10 nL) and brine (10 nl), er anhydrous sodi um
sulfate, filtered, and c pCrnt ated in vacuo to give
t he crude product whichy #si,al | i zed from et hyl

acetate - hexanes to gi
6- (3, 4- di met hoxy- phenyl -phenyl-2-pheny|an1no-5,8-d
hydr o- 6H pyrido[ 2, 3-d] imdin-7-one as a |ight

brown solid. (Yield 335 ng, 78.8 %9. 25 HRVS mz Cal cd

f 18 H
2004/ oB8O0 PR EPLbCTE EhoR 0k B et y-pEhyD)-propionic
adid nEiybederd3phergy . Ammol) rﬁﬁrpmﬁxdmleslr%ﬁlupr@uq n=trasared (4P mL)

- RRSDNC) 2B R fig 301 Conrd VRS (NWdrich Eftforel PN N O O
3d7(@pmmieéw1@n@£@$& HEdh- 0 rmngl §Aldrich) and tresegClipmeRpTyre pas
r BEHt&IthIO% acifst M duwd, A@‘%& tedSoh(n3 Al Pl ctidn DianRl vas(@luetdwith ethyl

i n.n:-bu was a
AR B0h 560 B b e PSP e st B B i ioride
d B@lﬁ@cﬁ{ @oyhEY, iytea BOneL{ 25Bbrim: (32 ofl)ndndd) overbudtryidedys sadigm
t t
nogps Mo BBl g e HERL PR At B0ckie oo it gt

mwlhmtchycbmatography (sxhca gel) to give 3- (4 chloro-2-phenylamino-pyrimidin-5-yl)-

2-(4-methoxy-phenyl)-propionic acid methyl ester. (Yield 45.1 mg, 11.3 %).

- Example 12b

3-(2-Chloro-4-phenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyi)-propionic acid
methyl ester

' Ql

From the above reaction mixture (from Example 12a supra) flash colurhn
" chromatography gave a second product 3-(2-chloro-4-phenylamino-pyrimidin-5-yl)-2-
(4-methoxy-phenyl)-propionic acid methyl ester as an off-white amorphous solid. (Yield
310 mg, 77.9%). |

.-"h\
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10 acetate (100 L) and successwely washed with

sat urated aqueous ammoni um chl oride solution (30 niL),
WBbeJ106&2 L) and brine (30 nL), dried over anhygkm®oeso14067
sodium sulfate, filtered, and concentrated in vacuo.

The crude product was purified by flash colum

chromat ography (silica gel) to give

3- (4-chl oro-2-phen)rlam no-py gin-5-yl) -

2- (4- met hoxy- phenyl ) - proplo | | nethyl ester.

(Y| | 5.1 mgy, 11.3 % l e .
@ %rﬂﬂs#@xwﬁﬁém e ])p%/i)hfoﬁrriqlfﬁlﬂs “RyFiynidine ryHed-Hompthoxy-
@Jheml )prdpi@ﬂt@cﬂdi&leacyﬂagterrret hyl ester H N\ \.
Cl"J'~N O O- Fromthe above reaction m xture (from
Exanpl e 12a supra) flas ol utm 20 chr omat ogr aphy gave
a second product @\ o
3- (2-chl or o- 4- phenyl am no- py i m dg -yl ) - 2-
(4- met hoxy- phenyl ) - pr opi ony i thyl ester as an
of f -whi t e anor phous solid! (Yield 310 ng, 77.9%. WO
2004/ 056822 PCT/ EP2003/ (64087 ° &1 Exanpl e 12c
3-[2-(6-Met hoxy-pyridin yl am no) - 4- phenyl am no- pyrim
i di n-5-yl]-2-(4-nmet hoxywphenyl)-propionic acid nethyl
ester 1HO " N\'\' HNNOO OS A mxture of
3- (2-chl or o- 4- phenyl ani fio- pyri nmi di n-5-yl ) - 2- (4- net hoxy
-phenyl)- propionic acid nethyl ester (40 ng, 0.1
nol ) A(hdx@ive %x@mlcﬁlo%@a ﬁﬂ@ﬁu@lgyéﬁﬁmz%d)-z (4 methoxy-phenyl)-

2- met.hax |
OO TAREY Tor et (0 Reap d TR BRI e | S0 hte) and 5-amino-
r eaﬁtuhomypyrmmr(&? Ny, 03 Inuihek) (md&hh}awm/l{ea&dat are°q &9 4 houss.

gHA)anr%F] C%Orln g,zl‘]%% ?esag%xéﬁe n%ﬁ\t%lre%pa% ?ﬂ#&ﬁﬁl&at ha e%gte ?ﬁ@%ﬁ d
amacchysivaky WaiRedriifh satrated aguenus ammw;tnmu@kmdieucﬁutmn (10 mlL), water

10 Sléi dﬁig éb%%ee{g O)f(‘{i/!ﬁ%c%/ @fz%ﬂ{;@m{s%gdmﬂs é{ﬁﬁ’céoﬁfté?}e&' %8

concentrated in vacuo to give crude 3-{2- (6—methoxy—pyr1dm 3~ylam1no) -4~
phenylamino-pyrimidin-5-y1]-2-(4-methoxy-phenyl)-propionic acid methyl ester as a
dark-red solid which was used in the next step without further purification. (Yield 47.1
mg, 96.8 %).

Example 12d

6-(4-Methoxy-phenyl}-2-(6-methoxy-pyridin-3-ylamino)-8-phenyl-5,8-dihydro-6H-

pyrido[2,3-d]pyrimidine-7-one
o
oo
HN/lN/ N0
X
/O

To a solution of 3-[2-{6-methoxy-pyridin-3-ylamino)-4-phenylamino-pyrimidin-
5-y1]-2-(4-methoxy-phenyl)-propionic acid methyl ester (45.0 mg, 0.09 mmol) (from
Example 12¢ supra) in glacial acetic acid {1 mL} was added concentrated sulfuric acid
(0.1 mL) in one portion. After heating at 80 °C for 3 hours, the reaction mixture was
diluted with ethyl acetate (50 mL} and quenched with 2 N aqueous sodium hydroxide



phenyl am no- pyri m di n-5-yl ] -2-(4-met hoxy- phenyl ) - propi
onic acid nethyl ester as a dark-red solid which was
WAS 8fdajobssb e next step without further purifi caCER2003/014067
(Yreld 47.1 ng, 96.8 % . 15 Exanple 12d
6- (4- Met hoxy- phenyl ) - 2- (6- et haxy.- pyri di n- 3-yl am no) - 8
-phenyl 5, 8-di hydro-6H pyrido 2, 3-d]
#Slh{ﬂ)ﬁl '"fh% 0?%91%21}%} wadbephrated N shedsiviily washed witiOwder €10 mL)

3 a{@ brige Eﬂé)t%)x grizsl pvea prbmg Rrive) sulmiltsredrna GOpsPiRed 0
| Ghdiro 8 Qive thd c]ruc?e' dagt Tiexyuphsredlidt-vs @mlﬁ&i By pxepairatwe thin layer

s lﬁé’foél)‘atg%gél‘yatg iB5F %a(gge‘iﬂff‘goﬁ% PW@%{%%@ chpgn@m 234 nino)-8-

5C @he@mm@ﬂﬁ@dmbﬁﬁ-@yndo[ -dlpytitnidinegdZyorierss brsvippewdesn(Yield 5.2 mg,

;% geatlng at 80 C for 3 hours, the reaction

u? was dlluted with ethyl acetate (50 nL) and
quenched with N aqueous sodlun1h{drox
2@@@5@8@21@@/@@853@9[[(%63 T: 4591664 diowh 45%%78
organi c | ayer was separated and successively washed
with water (10 nL) and brine (10 nL), dried over
anhydrous sodi um sul fate, fisdat@feelda and concentrated
in vacuo to give the crude product. The crude product

V\%s eny (188 DY Qb8 BAd rrrqltnloyp%frfnﬂhﬂl—%-?ﬁ & (4-SRERIRREAR BYopionic

106e¢@¢nﬁhﬁ@ﬂypphenyl)-2-(6-netho)cy-pyridin-3-y|an1no)-
85

phenyl -5, 8- di hydr o- 6H pyrieo[ 2, 3-d] pyri m di ne-7-one as
brown powder. (Yield 5.2 , . .oHRVE m'z Cal cd
for C26H23N503 [ (MrH)t]: 451.1871 ound: 454. 1878.
Exanpl e. 13a '
3-(2- Phenylamno4|sob }Lq&’n ' rimdin-5-yl)-2-(4-
met hoxy- phenyl ) - pr opi on@ o acid nethyl ester \NH /

I O N\ \ HNOo

and

Example 13b

8-Isobuty1~6-(4_—methoxy—phcny1)—2~pheny1amino—5,8—dihydro-6I—I—pyrido[2,3-

15 d]pyrimidine-7-one

A mixture of 3-(4-chloro-2-phenylamino-pyrimidin-5-yi) -2-(4-methoxy-phenyl)-
propionic acid methyl ester (40 mg, 0.1 mmol) (from Example 12a supra) and
isobutylamine (2.0 mL) (Aldrich) was heated at reflux for 3 hours. The reaction mixture

20 was concentrated in vacuo and purified by preparative thin layer chromato graphy to give

8~isobut)r1—6-(4—m-ethoxy-pheny1)-2~pheny1amino—5,8-dﬂ1ydr0—‘6H-pyrido[2,3-
d}pyrimidine-7-one; (Yield 4.6 mg, 11.4%); and 3—(2-pheny1aminq—4—%sobut)f1amino—



and Exanple 13b

8- 1 sobut yl - 6- (4- net hoxy- phenyl ) - 2- phenyl am no- 5, 8-di hy
WwWHoeGlkdsgysi do [ 2, 3- 15 d] pyrim di ne-7-one N \ RCT/HR009/014067

I A mxture of

3- (4-chl or o- 2- phenyl am no- pyri m#i n-5-yl ) - 2- (4- net hoxy
-phenyl)- propionic acid nethyl ester (40 ng, 0.1

rrgj I%Du(l r Ez@%leﬁm héﬂ’yﬁ’)"— mqic dcsOREY] @i NFid @182 mg, 41.9

was heated at qu for 3 hours. The
aktion n1xture - 20 was concentrated in vacuo and
purified by preparative thin layer chromatography to
gl Ve To the solution of 3-(2-phenylamino-4- 1sobutylam1no—pynm1dm -5-y1)-2-(4-

b ut BP%% (E[ragjeé}lﬂzga])éyd' rgaﬁﬁ isgrelléa‘; Ahg ( Vi Hﬁﬁn %Iagfahé/cetlc acid
5 1 Il zﬂz%) waganddel- c(ozlcgmmdp sifirioadd (& bmh) }n PRTPHHOR The reattion

O gaidire was cal 46%%1: R, EE@QQ%Q 14R64n rrm@tare was diluted
pyrimd 4 nethoxy phen rqp nic qg de solufi
rré/(lﬁyqthjégt:eggte ancj_ 8“?“3 2%\1 aqrug?u s?gmtnﬁgy roxide solution.

S Oﬂ’Hétdr%lcqlﬁyer was se a.ratedband successwely washed Wl‘th water (10 mL)( and brine
am no-4-.i sobu
R B S o R AL Borid? ng‘”" to give
10 o saﬁomma (4-methaxyi pHenplp-t phengeingho- 5,8(d.1.h5rd_§> pydhdea-
Th B b rsegﬁuo‘ﬁgl yﬁfo%nas%'hﬁ (193 gncm% 5{39/5') 781 PRY/E CABd for

eac C overni ght.
© AFGEimasbedd [(h H} Tret0B a2t |F@Wldn4§%§ gkd-was diluted with
ethyl acetate (50 nL) and quenched wth 2 N aqueous
sodi um hydr oxi de solution. The organic |ayer was
separated and successively pashédid th water (10 ni)
and brine (10 nmL), dried over anhydrous sodi um

S O P bBenplamin Sl £ c1 RSy RARRAER 5tich i 352 {8 el Siy-pheny)-

15 8-proploticykideméthylnmstenoxy- phenyl ) - 2- phenyl ani no- 5, 8- di hy
dro-6Hp)rrido[ 2,3 d]pyrimdine-7-one as a brown
solid. (14.3 ng, 90.5 %. HRi viS mz Calcd for
C24H26N402 [ ( M+H) +] : 403.5{?9. Found: 403.2131.

Exanpl e 14a NH o~
3- (2- Phenyl am no- 4-cyci opr I am no- pyri m di n- 5-
yl)-2-(4-methoxy-phen)l)- A5 Jp png ic acid nethyl

r
ester ~NH/ | O HN” "NT 070

J

A mixture of 3-(4—chlorov2—phenylamino-pyrimidin-5—;71)-2-(4—methoxy—pheny‘1)-
propionic acid methyl ester (45 mg, 0.11 mmol) (from Example 12a supra) and
cyclopropylmethylamine (1.0 mL) (Lancaster) was stirred at room temperature for 24

20 hours. The reaction mixture was then diluted with ethyl acetate (50 mL) and successively
| washed with water (10 mL) and brine (10 mL), dried over anhydrous sodium sulfate,
filtered, and concentrated in vacuo to give the crude 3-(2-phenylamino-4-
cyclopropylrnethylamino—pyﬂmidin—f')—yl)-2-(4—methoxy—phen71)—propionic acid methyl
ester which was used in the next step without further purification. (Yield 51.3 mg).



N\ \ HNN OO~ A mxture of

3-(4-chl or o- 2- phenyl am no- pyri m di n-5-yl ) - 2-(4- net hoxy
wdBeanic22 propionic acid nmethyl ester (45 ny, HCTIEP2003/014067

mol ) (from Exanpl e 12a supra) and

cycl opropyl nethylamne (1.0 nm.)gf{Lancaster) was

stirred at roomtenperature for 24 20 hours. The

reaction mxture was then di ith ethyl acetate

(50 nmL) and successively \?%F#é%%@th water (10 ni)

and brine (10 nlL), dried over anhydrous sodi.um . )

sul fat%é?ydorpmnvé%@ﬂ-éﬂé—%h%fﬁf’%%%@&" Phpay oP-gpydro-oH

t herigs[aded Byfidnifbenydn no-4-

cycl opropyhnet hyl am no-p)rri m di n-5-yl)-2-(4-met hoxy-p

henyl ) -propionic acid nethyl esteswhich was used in

the next step wi thout further pur cati on. (Yield

51.3 ng). WO 2004/ 056822 PLCTHEP20037 014067 - 54

Exanpl e 14b ‘HNJ\N" N0

8- Cycl opropyl net hyl - 6- (4Jdnet ho) T- phenyl ) - 2- phenyl am no

-5, 8-di hydro-6H pyrido 3-d] p m di ne-7-one N\ \

HNNX N O 5 To a sol uti on~0f crude

3- (2- phenyl am no- 4- cycl opr opyl net hyl am no- pyri m di n- 5-

yl)-2+:{4-inethoxy- Nl )a- - 0N, C j '- ‘ imidin-5-
Vst 3 oy oL PR Bl Ay ARAR bl BB

agl)e2-(4rmrethoxywerhenrithpdopionic eridmaqthid caten (f5gr3i agHdogn Prmple La

Moy o%'lgcial QQ%‘LIC' 218 (1 HE) wRAAUEPH Rt pthdiEBsiasiched @l mL) in one

at %§ or 3 hours. The reagt | g{oé%xé re V\@.ﬁ cool ed, . e was

dibogtied The tcemipixtarerathsaies et i < n lf’éf&é%w BEFAGHT P

N 26Ke iRt S106i I Bih . by el B8 bl aadlqutichad withe? [ rgasviug sodium

| parat ed and i vel hed i _—
R e e

syt atl@ anfl blihe (dnLpddied comaehydratesdium valéae filivred, and

id i fi ) ' i Bk aves
Eeﬁgéﬁ%‘?‘&é@% ﬁ%cru'toolfggl\"/egﬁﬁug LEPBEAGIME drifiRatiANSH layer .
8-chyahaipgopyy teegivyd-crlepromdmnewy Srifarsthyxy2PhsaHyt Bhslpoine-

- 528 GrdhiNE0s JagrEmadt hé 56 Ldidhe yAtananaphaus solid. (Yield
|.5§%?m32f‘¥%%fn§°ﬁ%%&i’%§? Iiaggl{léi AR P rrgf&%.%s o

15 0427 Bigelisy %, RIRIOBS) z Cal cd for C24H24N402 [ (MrH) t]:

401. 1972. Found: 401.1973. Antiproliferative Activity

| TheTRmisigs @ al ddebaCh 1B M0k i (i8-31) 6F 40 hto o hpouh de1. 5173,
the invention is denonstrated

Antiproliferative Activity

The antiproliferative activity of the compounds of the invention is demonstrated
below in Examples 15 and 16. These activities indicate that the compounds of the present

20 invention are useful in treating cancer, in particular solid tumors such as breast and

colon tumors.
Example 15
Kinase Assays

To determine inhibition of KDR, FGFR, EGFR, and PDGFR activity, kinase assays

25  were conducted using an HTRF (Homogeneous Time Resolved Fluorescence) assay. This

assay is described in A. J. Kolb et. al., Drug Discovery Today, 1998, 2(7), p 333,

A
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bel ow i n Exarrpl es 15 and16 ‘;i'-_hese act IVItIEé _iml-'.]di cate S

that the conpounds of the present 20 invention are

wWis 8fowhsdsth treating cancer, in particular soli gctrmress/014067
such as breast and colon tunors. Exanple 15 Kinase

Assays To determ ne inhibition % KDR, FGFR, EGFR, and
PDGFR activity, kinase assays 5 were conduct ed using

an Wﬁ%ﬁé@ﬁ%@&%@% I Geg}égqag:t:@aﬁm@%%ﬁs)ated in the

assay assay 1S descCr]
apresqu@ abravatiasviaiier e HESBS, PB4 1 myl 839, 195 clycerol 150 mM

2@1@@1 @iﬁﬁﬁmﬁ’@ﬂ P20 QLA08Y 4 18 3. TR THe dn@yrké Basi@cubated at 4
@ reconbi nant E—tagged KDR was activated in
th

nce of activation buffer (50 mM HEPES, pH
7.4, 1 mM DTT, 10% gl ycerol, 150 MM NaC, 0.1 nM
EDTA Ktsaachivivp G &ys v&rﬂp@tmeeATrP%—w@hpo]@p@menmabtes (Falcon)

| S A3b B Aed of 60 [l &GN, Ee2n KENAGRAACH 1 M KIARBNSute

orne

1y
{Ehip GoE RN R AKKBEA | 5 st OB 154 e aempand with one of
(E%‘o?%}{ ?ﬂ%ﬂc%é%%@h@fﬁ%ﬁ}g%r% K@R}JM%??F BWE(1:5 serial dilution). The kinase
{ B0 EBBEURE oL Coracismcact S0 SH EBTDeRty e Loy DT 01 md
fTﬁMLmQ 25 hMMélﬁla,letzﬂwm&m&‘bﬁﬂlgBRsm& ablutibn )t $edpiySO (from
e | Nase Ssa S ne
e e R i e

mﬂch@e@hé at, 3750 fmval}\laﬁhut(zf orstoDie KDBokagsiohuTa it readgon mixture
ARSIy ST oo e om0
| He OBAFHFES P13 7 0086 BHh i) M Belabrleckansipp ¥ Fafiagi (nal conc. 2

I 880! A0 tA @ﬂfe HividBaEhhRna NS, Afea@snitdng) e gl sfdlution was
o i P @%&@%ﬁg@t ke e P et B -2 sl 81665

Eﬂrﬂ(&b@Waﬂdc'ﬂmdrEm{ac&mtl body (final conc. 2 15 nM ,
and 100 nM streptavidin (final conc. 20 nM). After

(rjn U)ng nggg%\/\%ﬂ? ! nﬁ?’b&?&%ﬁc‘cf@ﬁ? ?ss%f ﬁef & rré&?gox{t gesgrrlbed above for

atit KRR dctistity 816y 68 thefnllowing daditrkacss- \@Séi-mgg @%zyme was
F%cgg%eggfﬁo 3@&8%&9@&8 BEY h¥hd ¥ (BSHAYHINIREEvERA ruuﬁer 006 mM

r the KDR acgtiv
REHRR Wb oof R b0 o Tserag donAER Byt Rty ey
Z%aﬁﬁérfdtﬁrkﬂ Ghight 1 pp[@ﬁbit@a{f@ BiatinBEEEOFEIN )n08mM activaed FGFR, and

fol] ow n ctlvatlon R o
RN REP056 AT VTEDSe S0 FYRAER: | T ) P M Meeh 0.6mM
abAnGli, 59 nada®C], 1% DMSO, 10 pM ATP (K= 8.5 uM for EGFR), 0.1 mM Na;VOy,
and 0.02% BSA, in 2 total volume of 90 pL. The rest of the assay was performed in the

same manner as KDR assay.

The EGFR kinase activity assay was performed with 1 pM substrate (Biotin-
BFEEEYFELV), 1.5 nM EGER, test compounds, 100 mM HEPES, pH 7.4, 1 mM DTT, 5
mM MgCly, 2 mM MnCl,, 1% DMSO, 0.5 pM ATP (K, for EGFR), 0.1 mM Na,VOy, and

30 0.02% BSA. The rest of the assay was performed in the same manner as the KDR assay.

The PDGER kinase activity assay was performed with 1 uM substrate (Biotin-
EEEEYFELV), 1.0 nM PDGFR, test compounds, 100 mM HEPES, pf1 7.4, 1 mM DTT,5
mM MgCly, 2 mM MnCls, 1% DMSO, 2.3 uM ATP (K, for PDGER), 0.1 mM Na;VOy,
and 0.02% BSA. The rest of the assay was performed in the same manner as the KDR

35 assay.
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was performed with 1 Msubstrate (Biotin-EEEEYFELV),

1.5 nMactivated FGFR, and test conmpound in the

v%%@xﬁ%@zpf 100 mM HEPES, 1 nM DTT, 0.4 nM MyChi/b23/014067
mM ;

10

M1C1l2, 50 mM NaCl, 1% DVSO, 10 M ATP (Knr
8.5 pror FGFR), 0.1 mM Na2VO456 25 and 0.02% BSA, in
a total volunme of 90 4. The rest of the assay was
per f oCombound 10g valsasmeeradaneninad fisBRIgdsaly setf hedEGRR] calculated

728 L U Yo 3R DSAIR WA R M UBSLE BRF e

nﬁIlWHHEI@E‘ETY b7 presence o @ET, inbibitansavgernd admminfigigemount of
19HNRE teQ cOmBYLAT, E—’es(pt;féﬁva?fc FERRG, ;Qxd]d M INRA VEHstarRBEthe

30 O. 02% BSA. Th rest o e assa erformed ?1

t KemBaRd FREPRTSE. & %gwen é@f@%@ﬂ%%i‘f at reduces
abl 50%ltie asgak a\daﬁt)p@{(feﬁﬂﬁﬁéit whriditidid desipthledat e

(Biotin- EE EYFEL\/) 1.0 nM PDGFR, test corrpounds 100

m H S H7.,4, 1 nM.DT. 12, _
1% rejggs ﬁtkel'fs)rff}grlﬁlgf% tﬂﬁpﬁslme%/{s yl\rllggg&w&eg g set forth

0i028bl8BAeloFhe rest of the assay was performed in the
same manner as the KDR 35 assay. WO 2004/ 056822

PCTI EP2003/ 014067 -56 Conpogygh.hC50 val ues were

det errri ned from dupl i cate setfs of data, and cal cul ated

g cel a fjttlng data to equation
Y—[(a (gﬁ}’P e ey ]3 ¥ where a and b are enzyne

acti vi ty in-the presence of no-test inhibitor "“"povnd

and an 'Ebfahﬁ;!lée anogpR of| imedimbi tpr Kest GOMPOGRR,

r espectivety,—cijrs—the+C€50—and—d—+s—thehitit—constant
of the 5 conpourld response. ThéCCeBival ue is the
concentration of| Test conpound thaf reduces by 50%
the ehzymelfacti Vi ty<l}ﬁder t he Pest | cordPti dns

described.  The riesul t he .f.or egoi vitr
exper rmnt% indl udi tr—@ 50 3;}bupq ggoqpt fnr?@m i

Tabl e|1 below Tabl 10 | of | en iinhi bikgi on
Exanpl-e '(._,"%PEGE E(;g!%\éP GHR gi@"‘ M éi ?e 10 %(‘1,6 14
<10 2c <14- <10 |<10«4%0 [3d <10 <1E) <¥Q0<10 <10

s5c | <10 | <10 <10 | <10
6¢ <10 <10 | <10 |. <10
7c <10 <10 | <10 <10
&d > 10 > 10 > 10 < 10
S¢ <10 > 10 <10 >10
10c <10 <10 <10 <10
1lc <10 <10 > 10 <10
12d <10 <10 <10 <10
13b <10 <10 <10 <10
14b <10 <10 <10 <10

Example 16
VEGF and FGE-Stimulated HUVEC Proliferation Assays

The antiproliferative activity of test compounds of this invention in cell-based

- assays was evalnated by BrdU assay using the BrdU kit (Roche Biochemicals 1-647-229).



4c <10 <10 <10 <10 5c <10 <10 <10 <10 6c <10 <10 <10
<10 7c <10 <10 <10 <10 | 8d >10 >10 >10 <10 9c <10

\ﬁ(%go.oié%sleo 10c <10 <10 <10 <10 11c <10 <10peifrzdB/014067
1 <

10

<10 <10 <10 13b <10 <10 <10 <10 14b <10 <10
<10 <10 Exanple 16 VEG- and F@7Stinul ated HUVEC
Proliferation Assays The antiproliferative activity of

t@ﬁﬁnﬁﬂﬁﬁﬁﬂ&g%aﬁknabﬁéhﬂeagmtk@@uamxp@st»baﬁedﬂuaasagﬁﬁa2

I
Bi é]@%ét?ﬁs < at-g 1@_3 I;Lgfg g?& Sﬂ%cg E%Qtjég EBerr%{elll% 4 vgﬁ%:eho% 200 pL of
PEEMER2 00:3{c03A062 1 62 afedibiimpanodswill Aitdaktomeplates (Costar 3595)

Eg%%tﬂp %k é%%ﬁ 2% F%urs égjrg%% ?t ﬁiﬁ? %‘% Fel%e g%ﬂaﬂbﬁ ¢hddf was

C ed:rhsve{:ie}owdpeby aspiratio oid e cofiteR0d epih le W@@(ﬂsbed w1th 300 ul pre-
O]g S?gbl%%@?c)s cred| ) 'c@n@m%@ff)(ﬁlglpet‘ it oftg‘éhia in and 50 ng

pla overni gh
g@@wﬁ ﬂmPhO‘@rwﬁ{Cé%e@@C@ﬁQ ?)né%hfsweaﬁwga g gedia was
8RN %ﬂm&'té?l\’!n)d r@Ma@&@hfbﬁIGO el bEseeantsamtatiof meeith(EBM-2

\(Neé}iz]!(’iﬂ%\'{l? gﬂ_/\/\%ﬁa’t E{?ﬁ?‘éﬁ%ﬁ% (,Qgﬁ neg‘castE %%éf 50 g per mL

?geﬁtamyanranéﬁd ng@ergl o emphibtendin- ﬁrf@h@’te@csc(ﬁ@ ~4883), 10 units per mL of
t,L.CcS {
e
010835)emftm mmw‘aﬂlnﬁthmdﬂ#q s, 28 (s éqﬁ‘efaﬁxgaowdt qﬁéﬁ/test
gaﬁce'nﬂﬁﬁ&ﬁ ﬁ?steﬁgn 's:t@%a(lgh ﬁfk@tﬂn@ $I1t§@ AL OISO Ws péedes thl

gentanmycin _an

( @PPrerirtedvals. %ggytroﬂ@eﬂa ﬁ@]@tgmﬁg £0 m:_rp]g?er oy &Iﬁa%,&ﬁ é‘s}l&({lum with

15 hepag DM.‘ﬁ(Nm@ﬁﬂrer@ S&ﬁrr%a)to ttarnidc@amivifde Ghaitraniftee pfeEinBOBting the

20

25

30

35

ﬁgo Sgwfdg 6«?_st g?élgé‘gf Schu%%\ég lugi &%’v&ﬁ %Ac%or]; A Iogéassay
c epaentaabn difuted us&erms‘&t@ﬂ@atm&dm 6 at A wigtpiar Lpop VEGE (R&D
V\éﬁ%ms 32V ﬁ.'g: C?tﬂg 8% Efér ?@%Qﬂdeétﬁe‘ﬁd &)nc&'i\?atfb@lrﬂf 'FGIP in the

serum starvation n‘E([ill
assay was 5 ng per mL. and the final concentration of VEGF 1n the assays Was 20 ng pet
mL. The growth factor free control wells had 20 uL per well of serum starvation media
with the same amount of BSA as the wells with growth factors. The plates were returned

to the incubator for an additional 22 hours.

BrdU ELISA

After 24 hour exposure to the test compounds, the cells were labeled with BrdU
(Roche Biochemicals 1-647-229), by adding 20 uL per well of BrdU labeling reagent that
has been diluted (1:100) in serum starvation medium. The plates were then returned to
the incubator for 4 hours. The labeling medium was removed by draining the medium
onto paper towels. The cells were fixed and DNA denatured by adding 200 ML of fixation
/ denaturation solution to each well and incubating at room temperature for 45 minutes.
The fixation / denaturation solution was drained onto paper towels and to-each well was
added 100 pL of anti-BrdU-POD and the wells were incubated for 2 hours at room
temperature. The antibody solution was removed and the wells were each washed 3-4
times with 300 uL PBS. 100 pL of the TMB substrate solution was added to-each well and
the wells were incubated at room temperature for 5-8 minutes. The reaction was then
stopped by adding 100 pL per well of 1 M phosphoric acid. The plates were read at 450
o with reference wavelength of 650 nm. The pércent inhibition for each test compound

was calculated by subtracting the absorbency of the blank (no cells) wells from all wells,
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10.

15 2.5% DMBO. Plates were returned to the incubator
for 2 hours. After pre-incubating the cells with the

wieshssgepounds for 2 hours, 20 L of growth fagCwme2@6/014067

| OX assay concentration diluted in serum starvation
medi a, FGF at 50 ng per nL, or-53¢EGF (R&D systens
293-VE) at 200 ng per nL were added. The fi nal

cibes eutittaatih @ theafivifiedr of fhetah&ag@sﬁmbem&f&aﬂge@ duplidate by the

adthe nal ocen ti.on, of .V nthe '
BEipeDghnee SRR P adi s e BB ETMAPREe of

hadﬂ:ﬁ@om— fervevedd ab@tﬁrbsmywrfﬁst émpla:aﬁememdoﬁontm]ﬂ A0@heébe ICs

Sﬁaﬂﬁp?%%Ec&traﬁ%o?&stt%ﬁlﬂéﬁhhSthWﬁﬁibgg %d@’? BARY RbSing, andisa

ates were returne he i ncu or an

a@ﬁﬁlsﬂlr%@faphlbﬁlw el prohifpeatimny She K dsrdepaampnsdiirosx prodinesr

Céiebﬁoﬁ e6d pl@@@ﬂ%ﬁé'm&ﬂhh{]@f t‘E@ kbisceBtorl PR&ls @ercwhttifhibition. The

5 (Roche B| EﬁFgl -647-229), by adding 20
u%é"F‘T B’ |“hg reagent that has been

d| I ut ed (1: 100) in seru-mstarvation nmedium The
pl ates were then returned toTalhe i ncubator for 4
hours. The | abeling nedi um was renoved by draining the

DA G e B hh e T DT PRI Agee ane

denat ur at i pnsotution to-eathwelt and T rcubat]i ng at
r oom t enpelr Btagmrde | or HWYEQ/WbFes. | IGUFREPF&ER ijon /
denaturatijon soluti on was drained- onto paper tljowel s
and to each well was added 109 (dhr)of anti - Br dU- POD
and the wel I's wer¢ incubated for 2 hours at rgom

- tenper at urfe. hewintl body. sol ut1 pn- was_renove and the
ea

wells were shed §IZP times with 300 L PBS. 100

VL of the FMB—substrate sol-ution-was—added-+oqeach

u.uuuu Lt

wel | -and |t he3dwel I|s wer & Incubated at €« ddm t enperat ure
for 5-8 mputes. The.reaction was then 35 stopgped by
adding 100 L per well of 1 M phosphoric acid. The
plates were read at 450 nmw th reference wavel ength
of 550 nm The percent inhibition for each test
compound was cal cul ated by subtracting the absorbency

"~ of the blank (no cells) vielBssmpighh al | well's, -

--------- - - WD 2004/ 056822 PCT/ EP2003/ 014067 - 58-

t hen siHMirAehiRGod he di vi sion of the average
absorbency of each test duplicate by the average of

tfe TOMrors. rrom L. T1ne Tl proauct Was tnen

hitee pl|ilegregign®00 (% of | MeATahlsti on = (1-average

dhsarbgncy of t est dupl i "‘a_tp[ average of coptrol) 100}

The 1C3Q; }[% AS t he cpncery Fatig} of 14@pt ggmpoumb 750

tthat i nh 0b S by 50% BrdU | abeling, @and isja 5 neasure

g —Trrhijbr tom of cet Tferptton, [ The. T50 1.5 . 57

det er ni H“éHlYfiF%Wﬁ@Sq i ne ar 103 83 35 19 3 >
3 Croscarmetilose Sodlum 6 6 8 16 32 48
4 Povidone K30 5 5 5 12 24 36
5 Magnesium Stearate 1 1 Lt 3 6 9

Total Weight 120 120 150 300 600 900

*Compound A represents a compound of the invention.
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regression of a plot of the logarithmoffthe
concentration versus percent inhibition. The 1GC50
: < shown in Table 2 below. Table 2 | Co8-0fpr003/014067
@(%&‘Z(ﬁ?zg@- Stinmul ated HUVEC Proliferation Assays

Exanpl e HUVEC/ VEFG HUVEC/I bFGFR 1 C50 (M 2c¢ < 10 < 10

3d < 10 < 10 10 Exanple 17 TaBfet Fornul ation Item

I ngredi ent.s /Tlgbl t 1 Conpound A * 5 25 100 250 500
750 Mﬂ%ﬁ@—%@%ﬁ“ 4 e 103 83 35 19 38 57 3
Croscarnel l ose Sodium6 6 8 16 32 48 4 Povidone K30 5
5 Mixligen241,26nd 5 iVagnedleunixst falatendted 1 3 6 9 Tot al

Wei ght 120 120 150 300 600 900 *Conpound A represents
2 &ONPAUNG. flvwddign! {08 with 709 Poviaone KM olution (Item 4),
e e B B P e 2B PR gt e )

Procedure: Mx ltens 1, 2 and 3 in a suitable m xer
f drryihe FeAweden remaitn Ate0t e powder mix from Step 1
wi th 20% Povi done K30 Solution (Item4). Dry the
5 grrasithatraanlation flobt &fp 2 tibudia GaitdleRallng fARipment.
granulation from Step 3 through a suitable mlIling
equy Ae | ; 11 Led.gr tion
SPUPE R « (31 bR S Sl A, TRt !

granul ation fromStep 5 on a suitable press. c:
ExcamppisssiBe greaplgtivrelrmorSiel aoR suitable press.

Example 18
Capsule Formulation

Item | Ingredients mg/Capsule

1 Compound A ¥ 5 | 25 100 250 500
12 Anhydrous Lactose 159 123 148 - --

3 Corn Starch : | 25 | 35 49 35| - 70

4 Telc | 10 15 | 10 12 24
15 Magnesium Stearate 1 2 2 3 6

Total Fill Weight 200 200 300 300 600 |

10 *Compound A represents a compound of the invention.

Manufacturing Procedure:

Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.
Add Ttems 4 & 5 and mix for 3 minutes.

Fill into a suitable capsule.



Item I ngredients ng/Capsule 1 Conpound A™* 525 100

250 500 2 Anhydrous Lactose 159 123 148 -- -- 3 Corn
@3@0%5%52 35 40 35 70 4 Talc 10 15 10 12 24 @o1/mEP2003/014067
lest um Stearate 1 2 2 3 6 Total Fill Wight 200 200

300 300 600 10 *Conmpound A repggsents a conpound of
the invention. Manufacturing Procedure: Mx Itens 1, 2
and 3 in a suitable nmixer feg pnutes. Add Itens 4
St 5 and mx for 3 mnutes.g%ﬁ@ﬁto a suitable
capsul e. WO 2004/ 056822 PCTI EP2003/ 014067 -60 Exanple

e

19 | ApisetarotplgimniEmshicRRIFRT##™Pr epar ati on | tem.

I ngredjent nyg/n

1 _Conpound A * 1

2 PEG 400w~

mg 3 lecithip 2
8-12 npp 6 Water

D- 50 1B redenPOy O 14
g.s. mL  *Conpoung

5 ngnﬁg/ﬁLycerol
| A represents g

conpoufret-of—ttre
Dissolye itém1
item 6fand m x u

Vet T 01T, IlV‘blIJUI AT
n i teampourdy *i t ems
ntil dispersed, then

T g _Froceadure:
3, 4184 5 to

honngeni ze. —Adg

the sofjution fro

m st eppd 4h® the m xt

ire f rgmoshep 2

and hofogeni ze uptil the dispersionjis translucent.
Steril gfriter tpvough a. 0.2 miilten and_ _|5IOI into
vi al s. | VWO 2604/ 056822L45EREP2003/ 014067 Vg

4 Soy Oil 1-5'mg

5 Glycerol 8-12 mg

6 Water g.s. 1mL

50

*Compound A represents a compound of the invention.

Manufacturing Procedure;

5 Dissolve item 1 in item 2.

Add ifems 3, 4and 5 to item 6 and mix until dispersed, then homogenize.

Add the solution from step 1 to the mixture from step 2 and homogenize until the

dispersion is translucent.

Sterile filter through a 0.2 pm filter and fill into vials.

A
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-61 Exanple 20 |Injection Solution/Emilsion
Preparation Itemlngredient ng/n. 1 Conpound A * 1 ny

| 10-50 mg 3 Lecithin 20-50 ny 4 3p¥xPhdosioisnss

G

ycerol 8-12 ng 6 Water g.s. 1 nL
*Conpound A represents a conpoqﬂﬁvpf the invention.
Manuf acturing Procedure: 5 Dissolve item1l in item 2.

Add itens 3, 4 and 5 to ite

di spersed

1tothe mxture fromste

di sperigissiHon Solufigndmdsen

0.2 mfil
i nvention
specific
the art
nodi fi cat
experi men
the inve
f or egoi ng
appended

t hen hono

er and fil

sol uti
g 2 and honogeni z
rrepgaEtiope filter
| into vials. 10 Wjle

geni ze.

il

on fromstep
e until the
t hrough a
Lhe

has ;hgen |
and preferr

|1 ustytaf by referenc
ed enﬁgggﬁénts, those

e 10 mo/ml,
skilled in

L e
LI urtuct St

o N L.
allud tirtal vdlirTattl uUlrlts di

ons lmay b
ation and

e madeompewngh *r out i ne
practice of the invent

1mg
ion. Thus

descriptio

iti ongi s i nt endegiyagtdio be limt

n, but 'to be defined b

ed byjotdemg
y the

a5 and

thel T egquivalrents, WO

20037056822

s of ¥t fa

ppfnhle

ed 1-5mg
tituted

62 al&r#n 1. Conpound

L_a phnrrmceutirnl acc
inb (ip a substitut
provi so that the subg

PCT/ EP200B/ 013867
M HN_N N\ O_Ar Rl
salts thefeof, swhere
het eroary}, with the
heterdary[ Ts got 2-

Glycerol

Water " g.s. 1mL

*Compound A represents a compound of the invention.

Manunfacturing Procedure:

Dissolve item 1 in item 2.
Add iterns 3, 4 and 5 to item 6 and mix until dispersed, then homogenize.

Add the solution from step 1 to the mixture from step 2 and homogenize until the
dispersion is translucent.

Sterile filter through a 0.2 pm filter and fill into vials.

While the invention has been illustrated by reference to specific and preferred
embodiments, those skilled in the art will understand that variations and modifications
may be made through routine experimentation and practice of the invention. Thus, the
invention is intended not to be limited by the foregoing description, but to be defined by

the appended claims and their equivalents.
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pyridyl; Ar' is independently selected fromthe group

consisti ny of ar y|, ~“substituted ar yI —het-eroar yl and- - —

substituted heteroaryl; R is selected fromthe group
consi sting of H, 10 Cl-i al kyl; Cl1-i0 al kyl

WOaEeEENnt |y substituted by up to three groupeCT/EP2003/013067

sel ected fromaryl, heteroaryl, heterocycle,

cycl oal kyl, NRBR9, OR10, SR O," bl ogen, COR', CO2R',
CONR'R ''; SC2NR'R12, SOR', R', CN and NO2, wherein
the aryl, heteroaryl, heter ‘e and cycl oal kyl

groups may each independently be. 15 substituted by up
to three groups sel ected from NRBR9, OR10, SR O,

hal odefromgornds ofdoprela CONR'R 2, SO2NR'R 2, SOR',

S2R', CN and N2; aryl; aryl independently
substituted by up to thr ' seldcted from | ower
al-kyl, -NR8R9, OR10, SR 0 - COR' . CQ2R',.
CONR'R 2 SO2NR'R12 SOR', 120 BQZR L ON and No2; "

het er oaryl ; heteroarwlN ndépendént MY substituted by
up to three groups Selc%zt ed froréql ower allcyl, NRSR9,
OR10, SR 0, hal ogen, ', CO2R"; CONR'R12, SO2NR" R12,

‘SOR', SO2R', CN and NO2; 25 het er ocycle; WO
2004 RebBSIEeyTT] Feanady st digTeol, wherbiet er ocycl e

i ndependently substituted by up to three groups

RO UL N TN T

anpyndg; AC3is limdepyrolentdy dakgcked fHorClhd grogy comsikihg gt aryl, substituted aryl,
i n%&%gﬁ%hgub% f&%@d‘ﬂel’e{r by up to three groups
sel ect from a

omer , Substituted | ower alKkyl,

RS8R, 0, hal ogen CO2R', CONK"R12,
goz %nggéﬁ%emmwﬁ%?w C2-10 al kenyl :

C2-10 al kenyl independently substituted by up to three
groups selected from

Ci-1o alkyl;

Ci.1oalkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocydle, cycloalkyl, NRER®, OR'?, SR halogen, CORY, COZR11
CONRR'?, SO,NR'RY, SOR™, SO,R', CN and NO,, wherein the aryl,

heteroaryl hetemcycle and cycloallyl groups may each independently be
substitited by up to three groups selected from NRER9 OR™, SR, halogen, CORY,
CO:R", CONR"R™, SO,NR"'R", SOR", SO;R", CN and NO3;

aryl;

aryl independently substituted by up to three groups selected from lower alkyl,
NR®R®, OR™, SR™, halogen, COR'Y, CO.RY, CONR!' R, SOzNR“R” SORM,
SO;R™, CN and NO;

* heteroaryl;

heteroaryl independently substituted by up to three groups selected from lower
alkyl, NR'R’, OR", SR"’, halogen, COR™, CO,R", CONR"RY, 3021\11:{”111‘2
‘SORY, SO,R", CN and NOy;

‘heterocycle;

s



{ 10 cycloallcyl, substituted cycl oal kyl,

het erocycl yl, substituted heterocycl oal kyl, NR8RO,

) Shoa/igsd, hal ogen, COR', CO2R', CONR'RL2,  pCT/EP2003/614067
SO2NR"R12SCR', SO2R', CN and NO2; C2-1o al kynyl; and
C2-10 al kynyl independently subgtituted by up to three
groups selected from NR8BR9 15 0, SR10, hal ogen,

COR", 1B Rc]e G, Ry SR selE
G S R ST R
al kyl ;2R Ao @42 Fr e hrleaep &t ntiQeRs e OB R AR 56NN

gr oup SomSissLRAGCHfandO20 unsubstituted | ower al kyl ;

| ower al kyl substituted by hydroxy, al koxy or NR21R22;
unsubsti t d,cycl oal kyl; cycloal cyl substituted by
hydro§£f°§%§3x ¥ | ower al kyl or NR21R22 unsubsti tuted

het erocycl e; heterocycl e substituted by hydroxy,

5al koxyys-ib okerllal lag¢pendentiyrobfirdte@ by op tathrer gratpsseleyted from

NR " Ry £0ME sabdtiniied Rk 9&g§§k%97ogﬂ@ o I'ieﬁ'(g%eﬁ,' AERY, CORY,
having no gr.at | east ong,addifional heteroatons,

with tHENBr 8vi $@:NMak #OR heOabt randMPs N, t he

het er oat om nay be substituted by one or nore

subst iG;uelitemiysel ected fromthe group consisting of

| ower al kyl, OR13, COR14, CO2R 4, CONR24R 3, SO2R74,

d 5 4/ 8 PCT/ ER2003/ 014067, .-64
Ris | Soauetvb R e R e e e PRp g eed o

10 CORj 4 cycl@tnREaRiButed sydmdiyhdeterasydyl, substituted hapérpcycnatiyl, NR°R’,

15

20

25

al kyl bshiot by oayd 51 X1y L0 IRR22: A1l 1
CHIbSR ,Hztxl@%eln, ty:ohl dERsN ocgﬁ){g&‘ﬁ DBONGR IRE: SQR', SOR', CN

unsubst | tut ed cytl oakyl? “cycl substi tuted

hydr o'W‘,iNQZkoxy, | ower al kyl” or 21R22 unsubsti tuted
het erocycl e; and heterocycl e substituted by hydroxy,
al koxy, Jatigayl; amd Kyl or NR21IR22;

Co10 alkynyl independently substituted by up to three groups selected from NR'R,
OR', SR", halogen, COR™, CO,R", CONR''R", SO,NR"R", SOR", SOR", CN
and NO;

R®, R® and R' are independently H or lower alkyl;
RI“‘. and R" are independently selected from the group consisting of
H;
unsubstituted lower allgl; lower alkyl substituted by hydroxy, alkoxy or NR*R*;

ansubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NREIRZE;

unsubstituted heterocycle; heterocycle substituted by hydroxy, alkoxy, lower atkyl
or N-RZI R22'

or alternatively NR*'R" forms a ring having 3 to 7 atoms, the ring having no or at
least one additional heteroatoms, with the proviso that if the heteroatom is N, the
heteroatom mmay be substituted by one or more substituents selected from the
_ - group consisting of lower alkyl, ORY, CORM, CORY, CONRMRY, SO,R™ and
'SO,NRMR™;



10 R14 and R15 are |ndependently selected fromthe
group consisting of H wunsubstituted |ower alkyl;
Mene4/edskazl substituted by hydroxy, al koxy or NEQP/ER&)B:;?M@G’/
unsubstituted cycl oal kyl; cycloallcyl substituted by
hydr oxy, al koxy, lower allryl om4-.21R22 15
unsybstituted heterocycle; heterocycle substituted by
hyBr oxy seledtdddoomy thd gromp calsieying obr NR21R22; or
alternatively NRL4RL5 fornms a ring having 3 to 7
atons,gthe ring having no or at |east one hetero
atoms, with the proviso that if the heteroatomis N,

t he he é(ﬁégatom maybe substituted by one or nore
substi nts selected fromthe group consisting 20 of
| ower al kyl, OR23, COR23, CO02R23, CONK?3Rz4, S02R23,
SOZNRZl(RgR“RF?Zl is selected fromthe group consisting
of H lower alkyl, COR23 or CO2R -3; R22, R23 and R24

are i ted frgmith onsigtin 219,22
s, ) SRR bycoalacheg i by DR s O NRAR
NR23R24 |ndependently forrrs aring having 3 to 7

at oms, unsHstifdterbcyRleetknlg creboabiy] substitesest bydner exgdilkogmiabver alkyl or
het er ogt’ge?8, sel ected fromthe 25 group consisting of

N 0, or S, with the proviso that if the heteroatomis

t he eter%greomrm berginthe orm of -NH or NR25,
and i POPYPST RS A e QTS hgterpeyclegibstiater byipdropprahosy, lower

S( O malkplesradNBAR?40, 1 or 2; and R25 is lower alkyl. WO
20041056822 PCT/ EP2003/ 014067 -65 2,, Con‘pounds of

f 1 b
10 3@{5%% ar% %c?e%%&'nnlﬂh se ecte% §? tﬁ{lggislpscglﬁsis&intgu&n 1,

wherein Ax' is aryl or substituted aryl. 5 4.
Conpolids of fornula | of claim3, wherein AX' is
phenyl or substituted phenyl 5. Conpounds of fornula

| of ﬁhﬁib&ﬁtihted%\@érea!llﬂrl Rowdr Mibstn.%ﬁt'&% ﬁya&&@ érca&y ANRPR®;

heteroaryl : npounds of fornula

wher ei n ph nds f formul a_l

cl ai nf¥s2 %H&F‘é. 5@“@’@?%& Ww‘—e by & ydW@ﬂlﬁw IOW%T alkyl or
i ndepsRABt | y substituted by up to three groups

sel ected fromaryl, heteroar yI ~ heterocycl e,

S TTM W  NETON A S

the a#\WR”'R&:eroaryl, heterocycle  .and

or alternatively NR™“R" forms a ring having 3 to 7 atoms, the ring having no or at

least one hetero atoms, with the proviso that if the heteroatom is N, the heteroatom

may be substituted by one or more substituents selected from the group consisting
20 of lower alkyl, OR?, COR®, CO,R?, CONR®R¥, SO,R?, SO,NR¥R%;

R* s selected from the group conststing of H, lower alkyl, COR® or CO,R™;
‘R* R® and R* are ind-epehdenﬂy selected from the group consisting of H or lower alkyl;

or alternatively NR*'R* or NR¥R* independently forms a ring having 3 to 7

atoms, the ring having no or at least one additional heteroatoms selected from the

25 group consisting of N, O, or S, with the proviso that if the heteroatom is N, the

heteroatom may be in the form of -NH or NR”, and if the hetero atom is §, it may
bein the form of S(O) where m = 0, 1 or Z;and

R”  islower alkyl.
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cycloallryl groups may each independently be

substituted by up to three groups selected” from
NR8R9, OR10, SR" hal ogen, COR', CO2R', CONK"R 2,

%%N%%%R SOR', 15 SO R', CN and NO2; and M%wf&lﬁﬁmldom

and k" are |ndependently H or | ower
al kyl . 8. Conpounds of fornulaﬁ% of claim1 having the
formula R7 Ress R NR4 RII'""HNNN(J 11 R RZR3
or pharnmaceutically acceptable salts thereof, wherein
20 R is selected fromthe group consisting of H, WO
2004/ 056822 PCT/ EP2003/ 014067 -66- G -1lal kyl; Cl-1o0
ai cyl independently substituted by up to three groups

sel eot edibeisA¥rmul bLAKAT Vil whed@h &F g%ﬁsétﬁme 3-pyridyl.
cycloalkyl NR8R9, OR10, SRI), hal ogen, CIIﬁ¥n

aher ngu%ﬁ%f Sillg Of%%} W%é%%gmfvbmawmted aryl
cycloalkyl groups may each i ndependently be
subsﬂiCqmgdum#Cdﬁnmmﬂthbﬁdﬂgrhuﬁ&nﬂﬁhédiphhm&mnndwﬂ&ﬁ&ﬁphmni
OR10, SRI", hal ogen, CORM CO2R', CONR11R12 SC2NR'R12,
SOR' 5 S6RBoundNrFaeh NP or @LiM 1, w}éfeyllx Rl QQQ/@%BQ&%&M aryl or
iébstltuted by up to three groups selected from [ ower

fyearyl 10 NRBR9, OR', SRI", hal ogen, COR', CORRI1,

.CONR'R , SC2NR'R12, SCRll, SO2R"', CN and NOZ;

het e60@éytbounds of formula I of claim 5, wherein R' is phenyl.

7. Compounds of formula I of claim 1, wherein R} is Cpq0 alkyl or Cpppalkyl
independently substituted by up to three groups selected from aryl, heteroaryl,
heterocycle, cycloalkyl, NR*R’, OR'®, SR'®, halogen, COR", CO.RY, CONR'RY,

- SONRMR™, SORY, SO;RM, CN and NO,, wherein the aryl, heteroaryl, heterocydle and

cycloalkyl groups may each independently be substituted by up to three groups selected
from NR®R®, OR™, SR'®, halogen, COR!, CO,RY, CONR™R*, SO,NR"R™, SORY,

SO,RM, CN and NO3; and wherein R® ®%, R¥ R and R*are independently H or lower

alloyl.

8. Compounds of formula I of claim 1 having the formula

I

_ or pharmaceutically acceptable salts thereof, wherein

20 R'is selected from the group consisting of

H;
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lheteroaryl |ndependently substituted by up to three

groups selected fromlower alkyl, NR8RI9, OR', SRI(,

W mgensesZORN, CO2R', CONR'R12, S2NR' Rl 2, 15P8m1"2003/014067
SO, R', CN and NO2; heterocycle; heterocycle

|ndependently substituted by upgto three groups

selected fromlower alkyl, NR8RO, OR10, SR10,

hal oger), . SR, CO2RL1, CONR! R12, SO2NR'R12, SOR11,

S2R", CN and NC2; 20 C3-1 cycl oal kyI C3- 1 cycl oal kyl

I ndep ubsti 0 ree
sel ectdd® %ﬁ)ﬁﬁdeP%@@?éYaﬁ‘%Tﬂu)é%dﬁé{H PGREq e F‘Q%ﬂt%/ﬁfom aryl,
NRB RO he@Riyl, 1BREGcyclatyolpaliyl, SER', ORCHBR,", hAlaiR, emﬂ COR",

32@ T 5 Cﬁﬁ%ﬁ?ﬁ%ﬁ end é(’; ﬁ)t%\hy %@d% stit ult% a‘!v é%Q,%Q thf fir %e

group éle@eqwae)dﬂ@ébrowmandwﬂmék}& gtoups uiagteathmécpend ntly be

_ ﬁgfle?g‘!éﬁ‘sgl:fugeﬂﬁ} 15 BOUEe Réjr p%%%&é& H&SFN% (5 OR“J ngarl\}alocren, CORY,

al
COzR" CCaRNRE “'RS@DQQF@LIRRBZ Ses SO8% RN aehNOgind. Nop:
C2-10 al kynyl; and WD 2004/ 056822 PCT/ EP2003/ 014067
-67 Caryl,0 al kynyl independently substituted by up to
three groups selected from NR8R9, OR10, SR O,

oD P A IR £ SO B R e e
'ndepw&%nﬂRy SRS hal o CARKy CO-R, GANRER 6@ NR IR, SOR,

I ndepgn arﬁﬁi%@m ed fromthe group consisting of 5
NRllRlZgEg OR13; SRI6; hal ogen; CORL4; 30 CO2Rl4;

CONR14R15:; S02NR14R15;
heteroaryl;

heteroaryl independently substituted by up to three groups selected from lower
alkyl, NR°R®, ORY, SR', halogen, COR™, CO;R", CONR'R", SO,NR"R,
 SORY, SOoR” CN and NO3;

heterocycle;

heterocycle independently substitated by up to three groups selected from lower
alkyl, NR*R®, OR™, SR', halogen, CORY, CO,R", CONR''R'?, SO,NR'R'?,
SOR', SO,R", CN and NO»;

C3-10 CYClOa]kyl;

Cs.ip cycloalkyl independently substituted by up to three groups selected from
lower alkyl, substituted lower alkyl, NRER®, OR™, SRY, halogen, CORY, CO,RY,
CONRMRY, SO,NRMR™, SORY, SO,R™, CN and NO3;

Co.10alkenyl; «

Cs-10 alkenyl independently substituted by up to three groups selected from
cycloalkyl, substituted cycloalkyl, heterocyelyl, substituted heterocycloalkyl, NR'R’,
ORY, SR*, halogen, COR", CO,R™, CONRMR', SO;NRR*, SOR™, SO,R, CN
and NO;

Cyypalkynyl; and
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SO2R14; CN; 15 NO2; (CH2)"heteroaryl; (CH2)"
heterocycle; Cl-Clo alkyl; C3-do cycl oal kyl ;
G fdfombkenyl ; C2-Cio alkynyl; where nis 0, qTfEl?ﬂomlwm
or 3 and the aryl, heteroaryl, heterocycl e, alkyl,

cycl oal kyl, allcenyl, and al kygwyl groups are
unsubstituted or substi-tuted by up to three groups

sel ected, aﬁlﬁ% iNEep bR it %&tut@ﬁ&ﬁ ip hathogemouBeREded from NR'R®,

o

al t er pal NGB} ¥nd Weeran R® RS andget nenndqpmdeaﬂv Ehey e g
3 to 7 atons fused to the phenyl ring that they are

zacagﬁ aje 1hﬁft: hedén'ﬂ?gelp&& ﬁgﬂ@ﬁpfou?tcoﬁs@ﬁﬁl b oPne

&7 dat ons, Wit oviso that if the
heteroatlomzls N, the heteroatom nay be substituted by
at | ed$t " Be substituent selected fromthe group
consisting of lower 5 alkyl; |ower alkyl substituted
by hygs@iy, ailtoxy or NR11R12 NR'R 2; OR13; SRI16;
COR14; ORR14; CONR14R15; SOZNR14R15 SOZR14 and CN;
R4, R5, )6, R and R26 are independently selected from
t he grsgup with at | east one being H, consisting of
H, 10 unsubstituted | ower al kyl; |ower alkyl -
subst ithlsgedt by hydroxy, -al koxy or hal ogen; NR21R22;
OR23; SR23; halogen; 15 NO2; COR23;

CORY,;
COR'
CONR"R";

- SONR“R";
SOR'
CN;
NOg;
(CHy)heteroaryl;
{CHa)pheterocycle;
C1-Cio alkyl;
C3-Cyp cycloalkyl;
Cy-Cyg alkenyl;

Ca~Cig alkynyl;

where 1is 0, 1, 2, or 3 and the ary}, heteroaryl, heterocycle, alkyl, cycloalkyl,
alkenyl, and alkynyl groups are unsubstituted or substituted by up to three groups
selected from NRVRY; OR'; SR'S; halogen; COR'; CO,R™ CONR™

SO,NRMRY; SO,RY; CN; and NOy;



OPR23; CONR23R24; SCRNR23R24; 20 SCRR23; and N
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R8, R9 and R10 are independently H or |ower alkyl; R
wodiRlZssaee i ndependently sel ected fromthe grRﬂTpSEP2003/014067
consisting of H, 25 unsubstituted | ower alkyl; |ower

al kyl substituted by hydroxy, atkeoxy or NR21R22; WO

2004/ 056822 PCT/ EP2003/ 014067 -69 unsubstituted

cycl oak kﬁzd:matu‘:v;ebfl Radndy’ tegrter foun edingyhabipd 36K at@wsl&;s@ﬂ to the

Pl MR g a0 o

al kyl heferrormReith e provis fastn eﬂegpamm SRIZ0Y betgroatom may be
ring haydiRgeBhi 19 lgasﬁin‘% REbstithentsEBGeDBY I e BRuplcoldisting of lower

| east e add| tons, Wth 1P ) 3. anl6.
hat | FRTE Heveh kB G R PE D f%@lkq%PEP@afRon?@aﬁ OR™; SR
subst |G@R1éd3@,iv\“one)lxmuﬂ+ﬁrse)2§m$§?ﬁ SOeRt sargielidct ed from

the group conS|st| ng of Iovver al kyl, COR14, CO2R14,

f P dm t é gr ou é oénléllggp{enden ﬁﬁé%ﬂ%%e?ﬁ%&\%}%ﬁé ge%t%‘iile being

unsubﬂ,lcomMUIOwaer al kyI I ower al kyl substituted by
hydr oxy, al koxy or NR21R22; 15 unsubstituted

cycl ogh.kyl; cycloal kyl substituted by hydroxy, alkoxy,
| ower al kyI or NR21R22; , unsubstituted heterocycl e;

LGRS S .
sel ec;q%%ﬁ‘ur om t he group consisting of
OR%;
SR,
halogen;
NO;;
COR%;
CORY;
CONR¥R™;
SO,NRZR,
SOR*; and
CN;
RS, Rg and R'" are independently H or lower alky};
R and R' are independently selected from the group consisting of
H;

unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR*'R;

Ea
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20 H, unsubstituted | owner aIkyI;ribﬁéfW;{Tyl

substituted by hydroxy, al koxy or NR21Rz2;

o pdmaobdset ed cycl oal kyl ; cycl oal kyl substi t ut BAT/BY2003/014067
hydr oxy, al koxy, |ower alkyl or NRuRzz, unsubstituted

het erocycl e; and heterocycl e sulgetituted by hydroxy,

al koxy, lower 25 alkyl or NR2'Rr-; or alternatively
NR14R1bndubstivated cydqagkyhaydlodik 3 stisstifated OnBpdrédyalkonyglower alkyl or
havi ngpayer at |east one additional heteroatons,

with the proviso that if the heteroatomis N, the

het er oat om maybe substituted by one or nore

subst i enpehstiuisd beterosirls podhetreocydr sbeuosdgFydroxy, alkoxy, lower
PCT/ERﬁQQ%&Q@ﬁ@@W -70 group consisting of one or nore

| over alkyl, COR23, CO2R23, CONR23R24 S02R23, and
SO02NR23R24; R16 ] s;:.sel ected fromthe group consistin

of unsth ’fffmaatf%a@o%erfogpwl?s EAREE aqgwpméﬁggf%h?‘@ g no orat

by hydeaxyne alditxy] loterbiRdAiARith theysoviss thttif €e hetero atom is N, the

cycl oal kyl .. cycl gal kyl...s tituted b ro
over EtRgtoBy RS Bkt of e R ety e
het er cgryep eonsisting oftlowerdiliyy, CORF0XY;R AW R 03eR ™, and
al kyl &5, 1;?22; R21 is selected fromthe group
consisting of '"H, lower alkyl, COR23 or CO2R23; 10 R22,
and 4 are independently selected fromthe group
(r?%%gi df f%%‘eéf o the SFMTOnESURE OF or al ternatively
NR21R22 or NR23R24 i ndependently fornms a ring having 3
to 7 Htons, the ring having no or at |east one
addi ti onal heteroatom sel ected fromthe group
consi %ftd')ﬁug of N, Ob and S, with the proviso that if
the heterocatomis N, the heteroatommay be in the
formof -NH qr NR25, and if the hetero atomis S, it
may 15®ERI'R"the formof S(Omwhere m= 0, 1 or 2;

.and R25 is lower alkyl. 9. Conpounds of fornmula Il of

15

20

cl ai m@esuthhesi&l 1BwEbalkys; IRl QubsERITROMI kR 1Oy, EIQ?_)(F%@\TRHRn;

[l of claim8, wherein R4 and R26 are hal ogen.
Conmpounds of formula |1 of claim.8 rein R5 and R7
ar o QrossBabr Cenfountialigt sttty domy ot g e S0t or

wher eiNR*B#§ i s an unsubstituted | ower

unsubstituted heterocycle; and heterocycle substituted by hydrdxy, alkoxy, lower
alkyl or NR¥R%;

R and R" are independently selected from the group consisting of
H;
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR*'R%;

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NRZRZ

unsubstituted heterocycle; and heterocycle substituted by hydroxy, alkoxy, lower
alkyl or NR¥R%;

or alternatively NR™R" forms a ring having 3 to 7 atoms, the ring having no or at
least one additional heteroatoms, with the proviso that if the heteroatom is N, the
heteroatorm may be substituted by one or more substituents selected from the



aI kyl . 13. Compounds of fornul a II of cI aim 8, vvherel n
R4, R5, R6 and R26 are H. 14. Conpounds of formula II
WP 20044056828, wherein R5 and R26 are OR23. 15. QRIPFIBRPAEPL014067
of formula Il of claim8, wherein R26 is OR23. 25 16.
Compounds of fornula Il of claitfm8, wherein R6 and R7
are OR23. 17. Conpounds of formula Il _of claimS8,
wher egrpmomsis@m&ni 8r mOoniowenakylofORET GOLR | CONR™R™, SO,R™,
cl ai mdq soekpeh®d fromthe group: WO 2004/ 056822
PCTIEPZOOS 014067 -71 6-
-lf,met ho enyl) 8- phenyl - 2- phenyl am no- 5, 8- di hydr o-
pyFif G%X g i ¢ ERRAP entistingefone;
6 (2, 6-di chI or o- phenyl ) - 8- phenyl - 2- phenyl ami no- 5, 8-di h

ydr o- Ghbubytituda] 12w alid];pywérraioi Etbeﬁ@tﬁ% bybhydroxy, alkoxy or NR*R?;
6- (3, 5-di net hoxy phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di

5“¥SL§I§§*’3 e SR O e BB hgrars Mipypviaghon o

yrl m d| n 7 one;
, 8- di phenyl - 2- phenyl am no- 5, 8- di hydro 6H pyri do

[2 3- L@lﬂsuBM[tufEddiefé‘rc? cy@B&ind Hterocycle substit k

6- (2 ggy p enyl n— S- ;r%Cr%)C/F ) Sﬁhuet%%/?ﬂgdrﬁ%}fYS,a%?‘gi’ lower
hydro ﬁ:{{ 2,3- djpyrimdin-7-one; .

6-( 2- nmet hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di hydr

RS H-ipyaléctial fr@n3he gtbpy comssdng oFHoRerer alkyl, COR? or CO,R%;
6-(3,5-bis-trifluromethyl-phenyl)-8-phenyl -2-phenyl am

10 @‘;Elezﬁy gg’*qiﬁé:’mgF%ngignﬂ%sr e&gh é"o%x %&%?JL@%%%}F%E'FMOHer alkyl,

yri d®rf tQthl‘dqlY |Rm i N]R @m:&pendenﬂy forms a ring having 3 to 7
8- ph %‘ﬂd’xhs, %h@ﬂﬁﬂﬂa{v@rm ﬁlpoxﬁa't R4Ed e Qéﬁft%ﬁal%e?ergitgﬁﬁclglgctgﬁgm the

yrldoé g i n- 7-one;
6- (3 2A0W ?PélSH R0 gﬂéﬁwn f.Sgwish dlhg progisp Fha ifitherheterostogn igiN, the
hy dr Grefedrbaayini €9 B 1ﬁ‘théjﬂ09ﬁirdf ONEN d-NRONA if the hetero atpm ig S, it may

14 g éﬁé’%ﬂ H@% rgoﬁg@) Wher n&tlhox CYI‘I di n- 3-yl am no) -’

R®  is Iower alkyl
9. Compounds of formula II of claim 8, wherein R® is OR?,
10. Compounds of formula I of claim 8, wherein R* and R? are halogen.
11. Compounds of formula II of claim 8, wherein R® and R’ are OR”.

20 12. Compounds of formula IT of claim 8, wherein R® is an unsubstituted lower

alkyl.
13, Compou-nds of formula IT of claim 8,wherein RY, R®, R® and R?® are H.
14. Compounds of formula IT of claim 8, wherein R® and R*® are ORZ,
15. Compounds of formula II of claim 8, wherein R* is OR™,
25 16. Compounds of formula IT of claim 8, wherein R® and R are OR®,
17. Compounds c_Jf formula IT of claim 8,_Wherein R5is OR®,

18, Compounds of formula I of claim 1, selected from the group:



6H—pyr|do [ 2, 3- d] pyrlmdl ne- 7- one; 8-iscbutyl-6-

10

13

20

25

(4- met hoxy- phenyl ) - 2- phenyl am no- 5, 8- di hydr o- 6H pyri do

MA; B004/8%6se] pyri m di ne-7-one; and PCT/EP2003/014067
8- cycl opropyl met hyl - 6- (4- net hoxy- phenyl ) - 2- phenyl am no

-5, 8-di hydro-6H pyrido [2, 3-d}pyfi m di ne-7-one. WO

2004/ 056822 PCTI EP2003/ 014067 -72 19. A

- phar méc&unicdaky-pbeqbst-phoryi-arhenisininy-58-dihydro-6H-pyrido[2,3-

thep ﬁﬁﬁi&h‘??dde}l’ effective anmount of a conpound of any
oné of clains to 18 and a pharmaceutically

accept rrie |et 20. The

phar rngc@tﬁefhé PIQs Bfﬁﬂi’bl “PE exIAmID- Sﬁtﬁﬂéir?@irﬁ 6ffgyrido(2,3-
calippimitiing-gi¢i table 5 for adm nistration to a

pati ent havi ng cancer 21. Con'pounds of any one of

i'o?ripgﬁn% R SRS PN Rip 6 ATl tpyridol23-

prodpraraid Imﬁ@fe medi canents for the treatnent and

control of cancer. 23. The use of claim22 for the

treat gBfHend Uﬁpﬁ&ﬁfl&%ﬂhoﬁo%gfﬁg@ d&}&?&&ﬁ@% [en- & ynrmdm -7~
prostate cancer. . The 'use of " claim 22 V\,her

t R8Scancer is breast or col on cancer. 25. A process

for the preparation of a conmpound of forrmula | of

cl ai mg,B-diphéryh2- p@mﬂa&ﬁmcmmﬁhﬁksme@ctdorﬁmai]pﬁmﬂmd one;

oftheforrrula R NH Ar i RIIll HNNOOis Ar
wh
ot 1 e PR eﬁl%%?fh@rrf%’-‘ﬁ-ﬁ”%‘% phiieafhS g% G ot pyidol2s-

f dinyuiraidizy-7-one;

6-(2-methoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
dlpyrimidin-7-one;

6-(3,5-bis-trifluromethyl-phenyl)-8-phenyl-2-phenylamine-5,8-dihydro-6H-
pyrido(2,3-d]pyrimidin-7-one;

8-phenyl-2-phenylamino-6-pyridin-4-y1-5,8-dihydro-6 H-pyrido{2,3-d] pyrimidin-

7-one;

8-phenyl-2-phenylamino- 6—pyr1d1n 3-y1-5,8-dihydro-6H-pyrido[2,3-d]pyrimidin-

7-one;

6-(3,4-dimethoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
dipyrimudin-7-one;

6-{4-methoxy-phenyl)-2-(6-methoxy-pyridin-3-ylamino)-§-phenyl-5,8-dihydro-
6H-pyrido[2,3-d}pyrimidine-7-one; '

8-isobutyl-6-(4-methoxy-phenyl)-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
d]pyrimidine-7-one; and

8-cyclopropylmethyl-6-(4-methoxy-phenyl)-2-phenylamino-5,8-dihydro-6H-

pyrido[2,3-d]pyrimidine-7-one.



15

- 20

N~ 11 HNNNOAr Rt vvherelnAr Ar and Rl are as
defined in claiml1l, 20 and if desi red converting the
Y PEHATHSET fornmula | into a phar maceut i cal | y PCT/EP2003/014067
acceptable salt. WO 2004/06822 PCT/ EP20031014067 -73

26. A conpound of formula | of-@&ny one of clainms 1 to

18 prepared by a process accordi ng to claim25. 27. A
conpoufdAgdhaniceutidal mmpositiogcotprising a therapeutically effective amount of
f’oi cl%oﬁadgfnggf gﬁ}poz&yc{f'cmrgé f‘tosl 8ya11):1 azph(a%mngeﬁlﬁga)ﬂ aQ&S&% e) caPrier or

3- e&?‘PJ@B phenyl ami no- pyr i m d| n- 5- yl)-2-(4- et hoxy- phen
yl)-propionic acid nethyl ester;

2 (2 Qﬂdrﬁbﬂalﬁ&ﬂ:aﬁdﬁﬁw kamgosét%rﬂomé;ﬂﬂ O hEdfA R dbRp&aid is suitable
oni c acid net er; (.. 10
%WWEWF%WWSH%%V}%C@?W% yl)-2-(2,6-Dichloro-p

henyl) propionic acid nethyl ester;
3- (2, 21dCohponmndspf amyi ariedif dafmsyl Jo- E}fbsuﬁrad infedidameytsphen
yI) propi onic acid nmethyl ester;
(2
a 312 @%}ggg%g%m;g%ﬁfgo@ Hhrﬁf Yid 1850k the b HRAORY
5(2?1 W6 st en adhcominp] ?f‘;_an@ift oI yI pr opi oni c
aC| d net hyl est er;
3-(2, 3. ditphg ey AUt TI-foyiht Betintm® a il YordrdDot Bie¥dt; RhGRIORM or
% |d net hyl ester;
f%aeﬁarnﬁﬁ oro-p), rimdin-5-yl)-2-phenyl - propionic
acid nethyl ester;
3- (2, 3.dilphenyl Jainr 8 Vfigerdimrt}dican&fy’{d Bredt pheslyd epicapi oni
c acid net hyI ester;
3-(2, 45 .4 ghalas Mﬂ@ﬁga&bé@ﬁy bnfpddd BT BRI PSR RRE) Which

| )-propionic acid
process comprlses

reacting a compound of the formula

/l P R 11

wherein R is lower alkyl and Ar, Ar’ and R} are as defined in dlaim 1, with acid to obtain a

compound of formula

NF Ar

;g 1
HNT N NT 0
Ar R’

wherein Ar, Ar’ and R! are as defined in claim 1,

and if desired, converting the compound of formula I into a pharmaceutically acceptable
salt.



3- (2 4- dlphenylan1no pyr|n1d|n 5 yI) 2 (2 5- dlnethoxy-
phenyl propionic acid ethyl ester;

Q2004008658 h| or o- pyri mi di n-5-yl ) - 2- (2 met hoxy- pREAyEPROG3/014067
ropionic acid nethyl 25 ester;

3- (2, 4-di phenyl ani no- pyrinidinwEByI)-2-(2-nethoxy-phen

yl) propionic acid ethyl ester; ---------- -- WO

2004/ 0@%82@%%@@@@31@%@71}7 ongdfclaims 1 to 18 prepared by a process

2- 55%015;1 & dikikf Jsuor omet hyl - phenyl) - 3- (2, 4- di chl or o- pyr
i mdi yl)-propionic acid nmethyl ester;

3-(2, 4 phenyla 0-p in-5-yl)-2-(3,5-bis-triflu
or onet a‘u ‘gfﬁt%%é?fﬁlt ¢ HOFH net hyl ester; 5
3-(2, 4- dlchloro p),rimdin-5-yl)-2-pyridin-4- yI propi o
ni ¢ aci-(2,etdigHlorestyeimidin-5-yl)-2- (4—methoxy Ehenyl)-pmplomc acid methyl
53~ s 4 di phenyl am no- pyrim di n-5-yl)
pyrl in-4-yl-propionic acid ethyl ester;

3-(2,4 dlcbloro yrimdin-5-yl)-2- yridin-3-y|-propion
i c acﬁd ?e‘ﬂ:-@ip @wtaaino-pyrimidin-5-y1)-2-(4-methoxy-phenyl)-propionic acid
3-téhdtdiphenyl am no-p) ?rim din-5-yl)-2-pyridin-3-yl-p
ropionic acid ethyl ester, '

|3) ( sr ép&oé Igilc%i?gp b 19)&17?- 2j15 %r@?pér?m;dm— ?ﬁ)t gr%élc;mc en(%/ methyl

3-¢62p;4- di phenyl am no- pyri m di n-5-yl)-2-(3, 4-di met hoxy-
{ phenyl) propi onic add ethyl ester;

- p(hin;;3 Ihgzoi CF% ’??ﬂi%g%l gg)f%m B’tyi Yp] el Q‘ %%1&11%1‘0 PﬁenYBEPIOPIOYHC acid

3n& Jdﬁfﬁf@r:o 4 phenyl am no- pyri m di n-5-yl ) - 2- (4- net hox)

-phenyl)-propionic acid nethyl ester; 3-

[2-(6s t@emopa A sYIRE(B8) dift iR

|d|n SWEf] - J-ijbnle\thoxy}L%heng Iﬁbrop?&ﬂkﬁﬁﬂgEﬂm&%Ehaanmﬂqd
net Y| ester C

3- (2- pheuyl arriino-4-i sobut yl am no-pyri m di n-5-yl)-2-(

4- et Bdﬂyé-ﬂipﬁaﬂléﬁunaq?}’ﬂﬁﬁ@llngﬂ 19-22(3, 5k dimtthyky-eBeBT)- dprapiﬂ)mc acid

lﬁﬁﬁ nyl am no- 4-cycl opr opyl met hyl i am no- pyri m
?t ’met hoxy- phenyl)-propionic acid nethyl

ester.
3-(2,4—d.ichloro-pyrimidin—5~y1)—2—'0-tolyl-propionic acid methyl ester;

3-(2,4~dipheny1amino—pyrimidin-5~)r1)-2~O—toly1—propionic acid methyl ester;
( 3-(2,4-dichloro-pyrimidin-5-yl)-2-phenyl-propionic acid methyl ester;
3-(2,4~diphenylamino-pyrimidin-5-yl)-2-phenyl-propionic acid methyl ester;

20 3-(2,4-dichloro-pyrimidin-5-y1)-2~(2,5-dimethoxy-phenyl)-propionic acid ethyl
ester;

3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(2,5-dimethoxy-phenyl propionic acid
ethyl ester;

3~(2,4-dichloro-pyrimidin-5-y1)-2-(2-methoxy-phenyl)-propionic acid methyl
25  ester;

3-(2,4~diphenylamino-pyrimidin-5-y1)-2-(2~-methoxy-phenyl) propionic acid ethyl
ester;
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2—(3,S—bis-triﬂuoromethyiiphenyl)—3—(2,4~dichloro—pyri1nidin—5—yl)—pmpio nic acid
methyl ester;

3~(2,4~diphenylamine-pyrimidin-5-yl)-2-(3,5-bis-trifluoromethyl-phenyl)-

propionic acid methyl ester;
3-(2,4-dichloro-pyrimidin-5-y1)-2-pyridin-4-yl-propionic acid ethyl ester;
3~(2,4—diphehylamhlofpyrimidin»"5éyl) -2-pyridin-4-yl-propionic acid ethyl ester;
3-(2,4~dichloro-pyrimidin-5-yl)-2-pyridin-3-yl-propionic acid ethyl ester;
3-(2,4-diphenylamino-pyrimidin-5-y1)-2-pyridin-3-yl-propionic acid ethyl ester;

. 3-(2,4-dichloro-pyrimidin-5-y1)-2-(3,4-dimethoxy-phenyl)-propionic acid ethyl

ester;

3~(2:4-diphenylamino-pyrimidin-5-y1)-2-(3,4-dimethoxy-phenyl)-propionic acid
ethyl ester; |

3~(4-chloro-2-phenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic
acid methyl ester; :

3~(z-chlorojé—phenylamino—pyrimjdinhs-yl)—z—(47methoxyt~pheny1)-propionic
acid methyl ester;

3-[2-(6-methoxy-pyridin-3-ylamino)-4-phenylamino-pyrimidin-5-yl]-2-(4-
methoxy-phenyl)-propionie acid methy! ester; '

_3—(z—phe'n')danﬁﬁo—xi~isobuty1amin0—pyrim_idin—5—yl) -2-—(4—&1etho§cy—phenyl)—
propionic acid miethyl ester; and

3-(2-phenylamino-4-¢yclopropylmethylamino-pyrimidin-5-y1)-2-(4-methoxy-
phenyl)-propionic acid methyl ester.

ek



