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WD 2004/ 056822 PCT/ EP2003/ 014067 -1
PYRI DI NO' 2, 3- DI PYRI M DI NE DERI VATI VES AS SELECTI VE KDR

WO\BID4B&IBR | NHI Bl TORS The present invention i s POCT/2R10881014067

to novel dihydropyridi none conpounds of fornmula N Ar’
HN NN O Ar R or a pharmaceugti cal acceptable salts
thereof, wherein 5 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

el eofAk Y1 b Syiiei p Sl Her e e -2y EEthtriviRkok SASND FGFR INHIBITORS

selected fromthe group consisting of H, 10 C1_10
al kyl; C1_10 al kyl independently substituted by up to

t hr eﬁbegr oups, sel ect e% fro ary h(g_ter oaryl,

het eHycRreteat inyppiiQaLis Wcte BrIinopgeaspRatinds of
fotiila CO2R11, CONRL1R12, SCQNR11R12 SOR', SO2R11, CN
and NO2, wherein the aryl, heteroaryl, heterocycle

and cycl oal kyl groups na cach 'ndependently be 15
substituted by up to g oupsYsel ected from NR$RO,

OR10, SR10, hal ogen, R 1 CONRI1R12,
SO2NR11R12, SOR11, S9R d N, aryl; aryl

i ndependent |y substltlht ed by uplto three gr oups

sel ected from | ower aﬁl’(yl NRER9, OR', SR', hal ogen,
COR11, C02R11 CONR11R12, SO2NRL' R12, S(R 20

SR, 2% E&tlmcceg%'bf‘ersgﬁ{ ’bhlereom}%pgﬁ’ / 056822
PCT/ EP2003/ 014067 -2 heteroaryl ‘i ndependently

13{ ?}Ff Ali‘: l,%l}:ggl%é? e&gnt ygﬁf ed ﬁrgg ! (ha %?m%é%tstl&gmg su%sututed aryl,

CG\IRldEérBaryE@d\Rbiﬂf\"u?ad heﬁ@éryl SUBRNe pfoMisarileht PAr, the heteroaryl is

het e r(gltczypyndyl and substituted heteoraryl is not substituted 2-pyridyl;

R'  is selected from the group consisting of
H;
C1-10 alkyl,

Ci-10alkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NRER®, ORY?, SR, halogen, CORY, CO,RY,
CONR''R'?, 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',
COR", CONR"'R'?, SO,NR"R'?, SOR", SO;R", CN and NOy;

aryl;

aryl independently substituted by up to three groups selected from lower alkyl,
NR’R’, OR', SR'?, halogen, COR'!, CO,R"!, CONR"R', SO,NR!'R!?, SORY,
SO.R", CN and NO;

heteroaryl;



5 heterocycl e i ndependently substituted by up to three
groups selected fromlower alkyl, NR8R9, OR10, SR10,

wh 2000981822 CORM CO2R', CONR11R12, SO2NR'R12, BOREP2003/014067
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SO2R11, CN and NO2; C3.1o cycloal kyl; C3_10 cycl oal kyl
i ndependently substituted by uZto three groups
sel ected from 10 | ower al kyl, substituted |ower alkyl,

NR8 RbsteRIg indReadertlylsobstituteCbRNp tehamd groupCeiRieRTM lower
S@Ng[k A 8 oo‘; '10 2 C Qd\d%;u 1alzk 11512
C2_10 F}%nilll I%dggi@ﬁgé{%ﬁn)?@ﬁ)stitut ég by@u% i%ﬁl Rre%’
gr oup® ets@eBeOCNIaBSrNQ{&CI oal kyl , substituted

cycl oal kyl, heterocyclyl, substituted

het eheeysdyela) kyl , NR8R9, 15 OR10, SR10, hal ogen,

CORM CO2R11, CONR11R12, SO2NR 1R 2, SOR11, SO2R', CN-

and : - . 0, al : | kenyl
T depeRHsr g E@%ﬁ“ﬁk#t@%‘*ﬂﬁ%ﬁ?ﬁ% (g sglected from lower
sel eetkeld NI BmOIRSRR ', harga, CORLE COR' 6 §EMTR R SO,NR''R"?,
CO2R R%B} Ri2N %Nﬁ{;[lRlZ SOR11, SO2R11, CN 20

and I§I82; ’R8,11R’9 arﬁ R10”are i ndependently H or | ower

al kyl; R11 d. R12 are independently selected fromthe
grou&%‘bﬁ'}’goéki}’hg of H, unsubstituted | ower alkyl;

| ower al kyl substituted by hydroxy, alkoxy or NR21R22;

25 uBupytlotlkyldddepeataslyoybstitated by alpky three pitvipt sdle@ekdfyom

hyd i l ? d i 11 1
sty af Qi BRI o1 UKV, S Cdlopen, COR yPOR™

récycl’e su ute
e SN R IR oS0 R 502 SO Ty OB R ION O
2004/ 056822 PCT/ EP2003/ 014067 -3 or alternatively
NRLIRLZ, fiemiys @ ring having 3 to 7 atoms, the ring
having no or at |east one additional heteroatons,

with the proyiso that .if .the heteroatomis N, th
het i gt SRk ReeliRLy byt dRy T Breeiggpups seldcted from
s ubs teidl oadkat] ssubetite tidengiclballoyh hdterocygtybuspbstntei $tetengrydbalkyl, NR®R?,

| ower~yab kyplig : ’ S 4, 1
s SRR R8T LR SR o g o o
consiaggitrigp of

Cs.0alkynyl; and

Cy.10alkynyl 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 NOg;

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 NR*R*;

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NR2'R%

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



H, COR14; CONR14R15; 10 unsubstituted |ower alkyl;
| ower al kyl substituted by hydroxy, alkoxy or NR21R22;

war®dybsdset ut ed cycl oal kyl ; cycl oal kyl substi t uP€HEPR2003/014067
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hydr oxy, al koxy, |ower alkyl or NR21R22;

unsubstituted heterocycle; and heterocycle substituted

by hydroxy, al koxgﬁ | ower al kyl or NR21R22; 15 R14

and dRbemativélpNR Ritfonts y ring hevitgd t6 7 etonid éhegimg fpving no or at

oL B iy TR AT 50 B Bt .
unsUfssrpatomentay he subatitajed bycaneias angag Substibants sglesigd fpm the

hy drQxy, c@ﬂsk‘sﬂﬁ% of ioWéFﬁlkfll, &8RP, COR'NRILRR22ONIO*RY, SO,R™, and
unsubs Iibtlytlgd eterocycle; heterocycle substituted by
hydr¥e R koxy, |ower alkyl or NR21IR22; or

alternatively NRL14R15 forns a ring having 3 to 7

R onis selédael fromghdgioupgonsisting ofit | east one hetero
atons, with the proviso that if the heteroatomis N,

t he IQeteroatom may be substituted by one or nore
substituents selected fromthe group consisting 25 of
| ower al kyl, OR23, COR23, CO2R23, CONR23R24, S02R23,
S02NFOBR24; R21 is selected fromthe group consisting
of H Ilower alkyl, COR23 or CO2R23; R22, R23 and R24
are codgpaddlently selected fromthe group consisting
of Hor lower alkyl; WO 2004/ 056822 PCT/ EP2003/ 014067

4 or_alternatively NR21 ' 2122,
f or B4 ?t?tHBE%H%V?rn%kyéﬁ%%ggflﬁYgg%% &ﬁg}' F%){H%gﬂﬁg%?%&ynlgR R
or at |east one additional heteroatons selected from
t he ugmubsttutreriloalkylgcysioaligy] w}vst@pteﬁ,bmyﬂrpwr@kwo{%b alkyl or
t hat \jrtigthe heteroatomis N, the heteroatommay be in
the Torm of -NH or NR25, and if the hetero atomis S,

it may be in the formof S(O er.e =.0,.1 o2
and st haisoaid Mt e LB iRy Wi Ak, lower
conpgiupids MR R%y mul a | inhibit KDR (kinase insert

domai n- contai ning receptor) and FGFR (fi brobl ast

fOW,h, 16 act: ' SBnsi nds and
L e R
anti E{rol iferative activity and

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

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

unsubstituted heterocycle; 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 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?2 R? and R* are independently selected from the group consisting of H or lower alkyl;



_10 are _useful in the treatnent or control of cancer,
in particular solid tunors. In addition these

W@ orvposases have advant ageous bi oavail ability pPOf/EP®83/014067
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This invention is also directed to pharmaceutica
conposi tions containing such eédnapounds and to net hods
of treating or controlli %? cancer, nost particularly
the & £&tmi‘vély(NR2éRJ2ﬁbr BIR* 1hdmﬂ¢nﬁl}uﬁogms a cing baviagd to 7

prostat & %‘g ol E‘hav ?E?l'egkt Fh@@c&ﬁﬁox@aﬁ ﬁe@r&alt@-ﬁsc‘seﬁcted from the

prot% nz rres ate a varl

f uncgiospsonsitting of N &5 @o&mlﬁsﬁ@@rwsq that tﬁﬂtﬁs)tﬁﬁ?i%tpm is b‘h the

of  SP&CIohidm AfllyBE iR e Fsrn? Bf -NI @k KR, %HQ%thé‘h@c%ro atom is S, it may
resulting 1I.n n%rmaiglonal Itera nof t he
T W

subsb¢ axtae TB’t%ﬁSﬁ eredBiib kP& £t change

nmodul at es the activity of the substrate or its ability
RE i Riewacidlkylwi t h ot her binding partners. The enzyne
actlvity of the protein kinase refers to the rate at

su b\;\i} h%h bE fiohhﬁ‘ ﬁ%ab ngéurﬂﬂ%? w}?'f‘u?a pfnﬂHRbeR El}l/lase insert domain-

d@ttemmgmenfg)tolﬁ and FGER1(fibroblaskarpwth &f@rrmpt%lﬂnases These
gﬁrﬂgg ItlcfsdanHQhé’lr Bﬁﬁ%@éutﬁﬁlﬁacﬁéﬁtﬂﬂé §ilts Bhve dritipRoliferative activity and

[ation a substrate occur
AT 51 06 R b1 TP RF FRREs TR e PSR At Ly addition
ahew E&ﬁpo@tdsmaoé alvantspeas boatdiabilitpprifijesThibnventorsi elso

g}ﬁﬁ‘f‘? {:%It)l?%g%gc?%lé hgéﬁagp 1gnso éon%ﬁﬁ{ﬁg%h% %c&ﬁ]gcﬁﬁx% Qgcﬂéemethods of
Tieedeg &u <rm$1@d;hr@ @yceannpmpgmcahdyp]m tregtmenther control of breast lung,
Qggﬁ%gg r&q?t? dow h factor signal transduction that

["'ea ar prollferatlon differentiati on and
m gration. For exa fi brobl ast vvthfactor.
and Waetein kpasshysers %%{f Pf@ﬁem?ﬂﬂm? at regidlete VRY S beltular

FeeRione Cugfis 2esbnaslishedisr tha phosphdiditiamsofapedifitnammino acids on

te
g{ggﬁ% stgetg%rggﬁﬁﬁg Phcrogaodﬁaeflonﬁt %583 P?ﬁl%%hgﬁtalté%rotem The
rceafpimtisnal chengefm@ilatkd thh a¢tsntlyl®é81€| subsieate ﬁlSleﬂr gbility to interact

d
1@5@1610 Qﬂglﬁ'fglrye gﬁﬂex&eﬁﬁeoéng%og @ﬁé 60)5[5% prB'?e'ﬂrpﬁﬂthér:}eﬁers th the rate at

il Hredénas agA OB L EPRES 97 SEPEFAE | Eﬁ‘nqteHP%?ﬁbli‘?dt fog example,

Ft?: k& HERNE 'thér] frﬁﬁﬁ)t of §@lhﬁs€taieli}‘lﬁﬁ§c&ﬁfléﬁ&ﬂtdmmdut&s a function of
ew vesse t

g R 9 TRRFF BT 0 RO P STepl b Pkese

and KDR that interfere wth the growh signal
t r ansTjuosihOkinasndretabubses bbpvotkimisineses Prag vetalyzanbe transfer of the

gggllnlo? %&ﬁ?ﬁgﬂf ?cfeﬁxggg &e Shate & gb BYEARSISidud & protein

ntl on an treat nent o ol
t umipsirages. §éese klmQSerpgaWEmp@(rtanbpart incthe p@ﬁag@grhq) (ﬁ’igm actor

Eg)%%{a?ﬁgﬂﬂugﬂyn #29Radsk celPaldAsoliftheion, differenéiv@dddnd migration.

) nol ecul e inhibitors of protein

t(r:){tgs rge?c%%lﬁ ebiil?rgpg(:t | Wﬁéfﬁftﬁp gﬁgﬁél@n?&%&ﬁlar R thelial growth factor

PHOEEINdiayt hédnmacdgﬁnze& asinsirtaat eediayors pftunor promoted angiogenesis.

| gﬁ&%ag'{&a@g b efifl IR @n[ﬂlr@ RAGEHANE UGy Rcbfors, one of
wh1ch is the kinase insert domain-containing receptor (KDR). See, Hennequin L. F. et.
al., J. Med. Chem. 2002, 45(6), pp1300. FGF activates endothelial cells by signaling
through the FGF receptor (FGFR). 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



site"). See, WO 98/24432 and Hennequin L. F. et. al.

J. Med. Chem 2002, 45(6), ppl300. Several of these
w@oooposases i nhibit nmultiple targets. For exanpP@l/ERED03/014067

99/ 61444 (\Warner-Lanbert) discloses bicyclic

pyri m di nes and bicyclic 3, 4-dibhkydropyrim di nes of

formula RB RO '"R3 ,,, ~, ZGXW R RZ 10 that are

asgegeneds, tee useful bgentcipché preveapiondaditrarimers of s@ifldumors. See,

fett? vaRd ek 128 ne) moﬂ%n &%?ecgﬁawghld@cw Eesmzs: ept or

tyrosine ki nase enz R and
conpounds are al so a serte to
01/ 5Bherg Atc reral Gamales ﬂblalolfe& eerﬁe Wrﬁ@?Protem kinase catalytic

REU9IRGRRES Adr Mﬁalﬁh@&?ﬁl@ $nHibitord @ﬁ@ﬂ?’&lcﬁk el ptidsphaiglation of
S Ing an errectl,V,
s Rehele hgbgla%vemerwwggﬂs*h R e AT pinding s for rgtve

€K i Sebyi WOt 2 24452 aﬁd) H’enhequfﬁSLJ@ eRal., INVRY. Cherty 200R| 45(6), pp1300.

ot e BB 3 RN

Ry arrpg-Liaprder ) «iesc %stbecdch@ﬂrﬁwdmeﬁ apdhhicyclicdpd- dﬂyﬁwo’ﬁ@ldmes of
kinage p56lck WD 02/18380 Al discl oses 7-o0xo0

pyri dopyri m di nes of fornmula WO 2004/ 056822

PCT/ EP2003/ 014067 -6 ~ Ar' _s

R® R°®
NN R
DY
| ¢ X

R R?

10

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

WO 01/55148A1 discloses a method for treating neurodegenerative diseases in
15 mammals comprising administering an effective amount of a cyclin-dependent kinase

inhibitors, preferably using Cdk inhibitors of formula

20  that are stated to inhibit the T-cell tyrosine kinase p56',

WO 02/18380 Al discloses 7-0xo pyridopyrimidines of formula



N1I~RV NNO RZR3that are stated to inhibit p38
medi ated cel lul ar functions and are thus i nhibitors of

w@edokmsaae2 prol i feration. WO 96/ 34867 di scl 0sesPGF/EP2003/014067
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pyrido [2,3-d] pyrimdine 7-imnes, 7-ones, and 7- 5
thiones of formula Ar N RL N-M-X R2 are inhibitors
of protein kinases, and useful in treating cellular
proliferation nmediated diseases. WO 98! 33798
di scl oses pyrido [2,3-d] pNfimdi Ny and
4- am nopyri m di nes aﬁuo %i bilt orsjof cellular
proliferation. Speci }ENI Y, [ ubly cation
di scl oses a group of 7,8k, di hydrot2- (am no and
t hi o) pyri do[ 2, 3-d] pyri niRi nes” an
2, 4|-_di am nopyrimdines that are potent inhibitors of

- 0 | 0 .
fi ggé§§£$£@gq§q>}tg§g3@éaj§te% %@fﬁé Sf@%es oflk S SRS i3h®tors of
telBlagipsolifsrationt ed- 3, 4- di hydro- | H pyri nido[ 4, 5
D] pyri m di n-2-one conpounds of fornmula RL Rl HN -N N
~N afyO'ys/ 3N8$¢“di§llbée§\|6>éryl@yﬁdé<[ﬁ§dﬁ% ihddih b atimédieR, 7-ones, and 7-
st.at ed 3(()) b@ useful in treating CS E’r/P38 ki nase
Mugrexfforgideases. WD 02/ 12237 A2 discl oses a process
for preparing 2-(4-pyridyl)amno -6-
di al koxyphenyl - pyri do[ 2, 3y i j
02/ 12238 A2 di scl oses 2-(
am no- 6- di al koxyphenyl }])
ones of fornmula (1). R l

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
inhibitors of cellular proliferation. Specifically, 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 cyclin-dependent kinases (Cdks) and growth mediated kinases.

WO 01/64679 Al discloses 1,5-disubstituted-3,4-dihydro-1H-pyrimido[4,5-

D]pyrimidin-2-one compounds of formula

R1 R
H
~n | N NﬁgN
//‘I\ /)\ O)\T N/)\X
R3 Rs3

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)amino-6-dialkoxyphenyl-pyrido[2,3-d]pyrimidin-7-ones of formula (I).
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WD 2004/ 056822 PCT/ EP2003/ 014067 -7 O-alkyl R6 N ~
R5 0-alkyl HN' NNO(lI) 17 R RLR N These

w@eovposises are asserted to be useful in treatiPQI/EP2003/014067

di seases resulting from uncontrolled cell growth.

There continues to be a need f-0f- easily synthesi zed,

smal | - ol ecul e conpounds 5 effective in inhibiting

the catalytic activity of protein kiGvadkes, in

particul ar FGFR and KDR klnasestor treating one or

nore types of solid tunors. It is g4sa cularly

desirable to provide small hi bitors that

are selective for FGFR.ad S

because the potenti al

targets involved in gd§500. esig.coul d provide b@xter

effi cacy. On the dtNer H¥nd, inX|E]ty and ot her

undesi rabl e conplications 1OF?ay foll ow from

i nhibiting nultjpee tgrgets is preferable that

such smal | nolR e Rlbltors al so possess

advant ageous bi oavrg|,lability profiles. It is therefore

desirable to provide such conpounds and

phar maceuti cal conpositions containing these

conpdhesgtsompoangls €% askrtedicetid useful fretradiiag diseaseowestlting from

d|h [ I none conmpounds capable of 15 selectively
é{]%r(glnéd %@“g§t|V|ty of KDR and FGFR These

conpounds are useful for the treatnent or control of

cancdhereicanpavesite bk ameechior easdzsyndhesized, sowdlt molecwf compounds

ikt LABSin the AN GbAYy 6f5k&e1hﬂaﬁgééh6ﬁﬂ&irgklﬁﬁ%ﬁ@ and

unds _of ar mul as
mg&ases £ trgafipg gne pr pore types of Sgild tumors. It is part1cularly Jesuable to
provide small molecule inhibitors that are selective for FGFR and KDR. This is desirable

because the potential concomitant inhibition of targets 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 pharmaceutical compositions containing these

compounds.

The present invention relates to novel dihydropyridinone compounds capable of
selectively inhibiting the activity of KDR and FGFR. These compounds are useful for the
treatment or control of cancer, in particular the treatment or control of solid tumors. In

particular this invention relates to compounds of formulas I and II:




HNNO, 2 Ac, RRII 31 or RW 2004/056822
PCT/ EP2003/ 014067 -8 with the proviso that Ar is not

wQ@2qy0sayl or substituted 2-pyridyl. The presePCT/EP2003/014067
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invention also relates to pharmaceutical conpositions
conprising a therapeutically-#-fective anount of one
or nore conpounds of formulas | and II, and a

phar étbdhe proaispyhatdedprei)-pyricil pf ebseuteddppiidnt . 5
The present invention further relates to a nethod for

treatrhp Qre‘fs&{t'lﬂve‘htiﬁﬁ hRo rélftes %Hahﬁh'&e@hcé) %Sﬁ‘l%bmtlb%mpnsmg a

rost at.e .or .col on tunnr adm ni sterin

FRemticaly e gug HgiotBh EhOneH Y R PER PO Yan SRk 1 and a
pha@naentalinadcceptablercattieasr exdypiedtl , and/ or a
pharmaceutical Iy acceptable salt thereof The present

| IVeRtL AR DR S00 R0 Pridtlto] ALRIIREERL Srors, in
BEGR dptitoy furthirfHafés 1 Pl o ki

mpounds use repara 1on O
@artfcglaﬁhreast, lunamrostlate WO@@édmé‘b by ndmtrhséem uom/htwgan patient in

tn%éd"@f s%t'l@{ﬂerd]ﬁ\é% cif&ivieQlnl Rk Bl Ehp Ainldl SFFSrmuladY dg0¥%hd/or a

not es ﬁtralg lc a|n or. branched aliphatic
WEWFHEEWH@ YH%W‘WBeé?tthQ§ﬂ§: one set of carbon-carbon

doubl e bond, for exanple vinyl, 2-butenyl, and
3- neflhy Ipres&athnrteentmh is fibtheAdikgoned to ndeel dbtesmediate compounds useful

5“?‘ | hydr ocar bon
%gggﬁgg%¥ ea§ghg%gﬁ§§$ﬁgPR%%$E%%1@arbon trlple bond,

for exanple et hynyl, and 2-butynyl. Alkyl denotes a
strai ght-chain branched s rate phatic

hydr eééalﬁ%ﬁohﬁrﬁavﬁ%ﬁé ollowipg tegms %ﬁil }@V%% 30110‘/?16% gefinjHgns.

nore preferably 1 to 4 carbon atons. Al kyl groups

havi ﬁglkbnﬂo dénatay ebafm@itmhismafréraiched ﬁlqﬂﬁnt égdrioearbern &hving at

???Sﬁ {%{%ﬁ@én (@trl?f%//r]o c'lou.g)le \%afqrgel}éalfr% >y n(%rl,gzr ?L%Fnyl and 3-methyl-

ﬁ#hmrwﬂ 2-butyl, pentyl and hexyl. As used hereln t he
sanpl e designation Cl_4 al kyl neans al kyl having from

11to “fl&ll&ﬁ 1P ARn ot ?g%l%ht%hlé% Brﬂf‘dﬁ@& al%ha@i'c Hro&iﬁgbﬁ Rhving at

that [ ached e der o e e
senzécyr bog- ORI vonade?%wnplé sty nd e Thn

aronatlc carbocyclic radical, for exanple a 6-10

menb&nddl” denotes a straight-chain or branched saturated aliphatic hydrocarbon

having 1 to 10, preferably 1 to 6, and more preferably 1 to 4 carbon atoms. Alkyl groups
having 1 to 6 carbon atoms are also referred to herein as "lower alkyl." Typical lower alkyl
groups include methyl, ethyl, propyl, isopropyl, butyl, t-butyl, 2-butyl, pentyl and hexyl.
As used herein the sample designation C;.4 alkyl means alkyl having from 1 to 4 carbon

atoms.

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

“Aryl” means an aromatic carbocyclic radical, for example a 6-10 membered
aromatic or partially aromatic ring system. 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.



aromatic or partially aromatic ring system A
partially aromatic ring systemis one with two fused

WO 20vg®s56821 h one of the two rings being aronmatiBCT/EP2003/014067
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exanpl e tetrahydro- naphthyl. Preferred aryl groups

include but are not limted t8,- phenyl, naphthyl,

toI and xylyl. WD 2004/056822 PCT/ EP2003/014067 -9
"Qyc i Gedlaglliyl” meanss nennuematiemartidly os gpmpletely sapurated cyclic

GIHRkiE hpl o SBbH g?&@dcoﬁy&tlhg 3 18 BRI rzsearhpﬂ@r 9@@&1@91 1 groups

&‘%ﬂg%@t’gl@@%&% bt%géw%myfxgggnf; of cycloal

cycl ohexyl. "Effective anmount” or "therapeutically
ef f etEffeceivadarmonnit™ Oﬂﬁﬁtﬁﬁlpﬁﬂtl@ﬂp effidctiod armdunt3 nheaas in emeunt of at

Pe‘&ﬁ%%% Qgﬁnéﬂm(ﬁ f rrﬂslrjn"ﬁﬁ J I a@ﬂﬁﬁ ora é)?l r?%cgpéga'ﬁg ﬁata%ﬁe s|al¥ or ester

rhmrqfr that sggmﬁranév athlbms mhiemmn of &yther cqllmndurdmg hhtma ffumor
EAMes. cel | lines. "Hal ogen" neans fluorine, chlorine,
brom ne or iodine, preferably chlorine or fluorine

10 "Hetero atont neans atgm sel ected fro

S, pref@rdbipeans drprpn shigringyhyomineanipding pre Rblpcaine or
fluesent as -NH or -N-lower al kyl-. If the het ero at om

Is S, it can be present as S, SO or SCE "Heteroaryl"

mean SHQfgrc%tE}Hlmxﬁé:anE ?tro?r‘f ye% k & ﬁérg g\T @&)‘I\‘gfgttaew ggthe hetero

up to two et er oa K

Bpm M ihesn heupm&e@tﬁsrbTthr. -Blnlptver rllsrly |1 &erli’Gtﬂr? ptom i§§§, it can be
PYdsEla¥ s, sS®@¥F 50l nyl , pyrazinyl, oxazolyl, thiaxolyl,
qU|noI|nyI pyrlntdlnyl inidazole and tetrazolyl

" Het ” het
| 0 G 5 BegR s e OBRCL R ETasy T T et AR aiping up to two
miougs. P efomed hetamnarw giompt irciclej utraacih atdimibaMionidridnyl fargh indolyl,
R i T e L
rorazelybr ocycl es are plperrdrne pi per azi ne,
pyrrolidine, and norpholine. "Hydroxy" is a prefix

l ndi CHTeieﬁS]: tIFeo PTRES O&ely D’fm@an@‘aﬁo‘t’@i(ﬁﬂ{en@éréﬂ saHRated or partially
"1 C50" refers to the co

centratl f t |
SR AP HTHG MOy e o gl gF 'S hetero atoms
iselbdtéd fromGitrogensaosyes of hdfureas labmﬁuaubn vheryof. Exantplesant preferred
I
PETERAR S pipck B! pBblofine WrlialEP Al B P 2! ©

refers to conventional acid-addition salts or
base- Hadioxy ols agatlizingdisating e dresendeet imgnnypleat OH group.
ef fecti veness and properties of the
“ICso” refers to the concentration of a particular compound according to the

invention required to inhibit 50% of a specific measured activity. ICsy can be measured,

inter alia, as is described in Example 15, infra.

“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 acid, lactic acid, fumaric acid, and the like. Sample

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



conmpounds of fornmula | and are forned from suitable
non-toxic organic or inorganic acids or organic or

W0 p@rOsser bases. Sanpl e acid-addition salts iPCI/BP®03/014067
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those derived frominorganic acids such as
hydrochl ori c acid, hydrobrom e€l@ei d, hydroiodic acid,
30 sulfuric acid, sulfamc acid, phosphoric acid and
qigteinaraanohonamd hydosies endhvadof examplo tgemiahdand®nium

I | [
ng anesﬂ?elt‘ %ﬁ#‘%&ggﬁéﬁﬂg{ig 8Ed gharlﬁlgtélf;t%%lcc%n?p%qu (i,e. drug) into a
64l bipdechaiage well knewado aham@@wtaca jegnists imelrthia lmpwed physical

ang cltéé?xgléél's&%llltﬁ?iggh}ogcoﬂ?ﬁiﬁﬁﬂ&ﬁ%él?ﬂggﬁfl§é!hb§1(t)}a (:sncd% o unds See, €.g.,
b G SE B e GPSaY DAL RS 4ng DB ERRE SToMGHh - 1995)

hyﬁmaxsd@$143ynhﬁas for exanple t et ranmet hyl ammoni um
hydr oxi de. The chenical nodification of a

phar L
! echﬁaﬁg{a\/\e cal@P m%‘f%%e, %C?lnag ac'e &HZ acc%ﬁlaﬁ el Frefer,
Gktipient: Bliep n@a@ﬁplmy@pdaglcalbmcqw@}ﬁ aédlsub@ta@ﬁlali}'trgon -toxic to the

B &%&%id&'tBé’parfal:&l\APéHrh#_cISdﬁdEiE‘erﬁQﬁéﬂ@eh' ty of
corfpounds. See e g , Ansel .

(P 2? |r,] esl'{ %gi) as 13,( ggxali%agssg %ﬂ&%%ﬂq@bé%h&l, %?lyitc?ﬁgalkyh
‘cRiedrpend tetet@drily neassethbathk eubstiautvh @s occur at one or more positions
Bhgru"? Eb'{he%%'s' $hdfsh e]%p{h%%’ih% s ?S;rl:le%rts at sou%tst?tﬂ%lbn ]]tte are

r'maco acce e and
mmif—pte ingly sddect¢rk Omstbbe@GIﬁEd@PtAmSch the particul ar
compound i s adm nistered. 10 "Substituted," as in, for

exanph 8ne SHbSdikdedt, Kis &lvedtion FPHES to%bﬁq\ploun@sf d‘ﬂformula
cycl oal kyl cycloaryl and heteroaryl, neans that the

substltutlon can occur at e o nor g posi tions and,
unl ess ot herwi se indi cat N~ I e substituents at
each substitution site arne | dependently sél ect ed

n )

fromthe specified ogjy NS odinment, this
invention relates to cbnpounds qf formula Ar" NI |
HN-N N O ' 15 Ar R A a pharfaceutical acceptable
salts thereof, wherein Ar and Ar' are |ndependently

ool T R MDA LR

heteroaryl, with the provjso that for Ar, the
Heteaddsr yre independsmtly sgetedipmheisroypsensishingpf aryl, substituted aryl,

het eqlasydryl shdRAbstFHIRE hidektalfl, Wil ¥Hel fh¥liso 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;
Cy.10alkyl;

Ci.10alkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NR®R?, OR', SR'°, halogen, COR", CO,RY,
CONR!R', 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, CORY,
CO;R", CONR''R™, SO,NR''R', SOR", SO,R", CN and NO;



20 R1 is selected fromthe group consisting of H;
Cl-10al kyl; Cl1 10 al kyl independently substituted by

W@ poolos5dskr ee groups sel ected fromaryl, heterp@r/gP2003/014067
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het erocycl e, cycl oal kyl, NR8R9, OR10, SR, hal ogen,
COR', COZR', 25 CONR11R12, SOPNR'R12, SOR', SO2R11,
CN and NO2, wherein the aryl, heteroaryl, heterocycle
and emptl oal kyl groups may each independently be
substituted by up to three groups sel ected from NRSR9,

oy NaR?ﬂ%HQpe @hﬂ’}gﬁﬁstttg%b é.{%%@tflee Nézﬁg}ﬁ% Egtgd 8 gwgr alkyl,

SOt ARG SRS S0 halogers C%l CQaly} Cﬁ%ﬁsp%mﬁé?vt\l £ SR,

subssOtRIt @t byd ot 0 t hree groups sel ected from | ower

al kyI NRSR9, OR', SR10, hal ogen, CORM CO2R11,
erda %OZNRllRlZ SOR11, SO2R11, CN and NO2; 5

heter%g f het eroaryl independently substituted by up

to three groups selected fromlower alkyl, NRSR9,
OR', hgrioryl iedepgrdentlpomstituea@b i up tc(j@tmgrmﬁs selected from lower

SOZN 89 S(gﬁg n er lip12
10 hg%glﬁﬁR éqi?ngle{ ende%etl’gkésRabgtq}l?ﬁf C??\Ly lggm ARR,

c

t hr eeOgr oﬁésR o&NareN Gt om [ ower al kyl, NRSR9, ORI1O,
SR10, hal ogen, CORM CO2R11, CONR'R12, SO2NR11R12,
SOR1hetefBdBE1, CN and NO2; C3-1o cycloal kyl; C3.10
cycl oal kyl i ndependently substituted by up to three

o T N

CONRalktdmRB&g R’“’zhalmilo B @QI\H?qdR Kucsp NR!R™,

C2- 1@orik ey}, 2 ad@Nad kenyl i ndependently substituted
by up to three gr oups Sel ected from cycl oal kyl

subsﬁét ut eldg#( cl oal kyl, heterocyclyl, substitut ed

het e 8 NRSR9 20 OR', SR", hal ogen, CORM

COO , CO\IR' Rl 2, SOZNR11R12, SOR', SO2R11, CN and NOZ;
C3_10 cycloalkyl independently substituted by up to three groups selected from

lower alkyl, substituted lower alkyl, NRER®, OR'?, SR, halogen, COR!, CO,RY,
CONRMR', SO,NR"'R'2, SORY, SO,R!, CN and NO;

Cs-j0alkenyl;

C;-10 alkenyl independently substituted by up to three groups selected from
cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocycloalkyl, NR*R’,
OR'?, SR, halogen, COR', CO,R", CONR"R'?, SO,NR"'R'?, SOR", SO,R!, CN

and NOy;

C;-10alkynyl; and

Ca.10alkynyl independently substituted by up to three groups selected from NR®R’,
OR'?, SR, halogen, COR', CO,R'!, CONR'R'3, SO,NR"'R'?, SOR", SO,R, 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 NR*R*;



C2-10 al kynyl; and C2-10 al kynyl independently
substituted by up to three groups selected from NRSR9,

W@R04/08/R22 hal ogen, COR11, CO2R11, CONR11R12, PCT/EP2003/014067
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S2NR11R12, SOR11, S2R11, CN 25 and NO2; R8, R9 and

R10 are independently H or |owkZ-al kyl; R1l1 and R12

are independently selected fromthe group consisting

of  Hpsubstuitst dyclonldyl; Eysloatkyhsubytitutedovydrydapyy slkoxy, lower alkyl or
subsijrrytzed by hydroxy, al koxy or NR21R22; WO

2004/ 056872 PCT/ EP2003/ 014067 -12 unsubsti tuted

cycl oal kyl,; cycl oal kyl . substi tuted by, hydroxy, .al koxy,

| oweHngHERYut hetwmﬁzbetewg%@@ﬁlw%bm@éwe?@P}@;’ Tovwer alky!
het epodiREIRE4subst i tuted by hydroxy, al koxy, |ower

al kyl or NR21R22; 5 or alternatively NRL1R12 forns a

ring having. 76! . I [.n e .
0Py TR s BARKAOR I BB o or
t hat ldast ansaddigiosaldwtaseatomsyith the prodseibebif dm hrrsgrogfem is N, the
fggsmsﬁre%ag&lggwha el t%}lﬁ%itﬁ'f?ﬁ?g%&élgég @ﬁ%&@@h@@&&%d £ the
05 REUTCIORAS RS 1o atrh O OB RS R CON R R SOpR", and
sel estgHR*R&™N t he group consisting of H CORL4;

CONR14R15; unsubstituted | ower alkyl; |ower alkyl

bstityuted b dro al koxy:. or NR21R22; 15
zﬁsu5§?f¥%aéﬁ%%g%@g%§%¥¥§mé§%¥%alkyI substituted by

hydr oxy, al koxy, |ower alkyl or NR21R22;
unsubbtituted heterocycle; and heterocycle substituted
by hydroxy, al koxy, lower alkyl or NR 21R22; R14 and
R15 at@gr'¥ndependently sel ected fromthe group
consisting of 20 H, unsubstituted | ower alkyl; |ower
alkyl(?ﬁ?ﬁ istuted by hydroxy, al koxy or NR21R22;
unsutf&tfufed cycl oal kyl ; cycl oal kyl substituted by

hydr oxy, al koxy, |ower alkyl or 2lee22
unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or NR™R™

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NRZR?;

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

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

unsubstituted heterocycle; 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 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*;



NR21R22; unsubstituted heterocycle; heterocycle
substituted by hydroxy, alkoxy, |ower alkyl 25 or

WORR4BHB22 or alternatively NRL4R15 forns a ri nECTERI0N$014067
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3 to 7 atons, the ring having no or at |[|east one
hetero atons, with the proviselihat if the heteroatom
N, the heteroaton1 may be substituted by gne or

B cisstlbged Gosibe comipeondet 13 o theplan OB DT SORE:
of |lower alkyl, OR23, COR23, CO2R23, CONR23R24,

R RZ3nd302 &B%énde\‘l@y%&@&é@%&?tﬁe E%%BRQQ%@QJE@@F lower alkyl;

-13 R21 is selec fromthe group consi sti ng of

| 3, 3 d R24 .a

| naope Rt et dfo IS Eonsrarig Be o7

or | etwers, tlekirg havimg ral dret leattione hydiNBR4 M2 ertoNRR3ER2H from the
' ndegtﬁdﬁ%%hhytﬂgo({f% & orf lS ith Ay ﬂ}ggﬁ hQe th%fle?g%ato £ N, the

ring I'ng no one a |ona
sel ebeterpatqramayths is tPgerf@Up of INHi astNR{gy apfl if\the betery atern is S, it may

W t hbk hethe e 805(0)akwhefe hieoNedret agdomis N, the
heteroaton1naybe inthe formof -NH or NR25, and if

%h terg@?ﬁonlls S, it my beinthe formof S(Om
E'MEHY1 or 2; and R25 is lower alkyl. Ar is

sel ected fromaryl, substituted aryl, heteroaryl and

subsAr isseledteth &oar ua} yubstinitedharyll betehmrymodissostitdtad héteroaryl, with

ﬁ{e rbbﬁo b 808! 'éﬁle h'e& &19 1i€ndY. di Eﬁ:{%}’r Iglg&iflﬁ)%ﬁ éﬁ'&tﬁcﬁ’aryl is not

eteorarg I S not tute era
bstiguted Payridyl- fron1 aryl aryl substltuted with up to
two groups sel ected fron1NR11R12 OR13; SR16; hal ogen;

15 C%férabl@&ﬁléelec@QMﬁM5 SOZNR14R15; SO2R14; CN;
NC2; (CH2)nheteroaryl; (CHZ)nheterocycle; d-Co

al kyl ; » C3- C10 cycloalkyl C2-C,0 al kenyl; C2-do
alkyny? where n is 0, 1 2, or 3 and the aryl,
heteroaryl, heterocycle, alkyl, cycloalkyl alk nyI

and ankgehsiitgeduits upte twmgioups selagteddram NRIBREIQRIFER b alogen;

ﬁg L editi, @gﬂ‘b @@QRIWS%%%{{ZH&Wl%N@%)%@OMW
R%iﬂZ)@ﬂ\Fteré’ﬁXqu’\@z Cio lky e%&.iwdoe)ﬁal frefCer by Co-Cuo alkynyl;

S ubs thhEtH el 0Wl tZJ;I otp aﬁcbt}ie\&@ylgie@efp&yﬁ (hhtféﬁ‘dd?de faﬂl@ﬂ(l cycloalkyl,
NR Rl éru_ 6 halo d4 Cg%
,a 4&’&%?3 ag ﬁj_lii),stl cﬁ& 1tuted by up to three groups
selected from NR”R12 OR'; SR'; halogen; COR'% CO,R™; CONRMRY;
SO,NRMR"; SO,R'; CNj and NO»;

heteroaryl,

and heteroaryl substituted with up to two groups selected from NR''R'* ORY;
SR'®; halogen; COR'; CO,R™; CONRMR'®; SO,NR“R'%; SO,R'; CN; NO;
(CHa)nheteroaryl; (CHz)nheterocycle; Ci-Cyg alkyl; C5-Cyg cycloalkyl; Co-Cyo
alkenyl; C,-Cyp alkynyl; where nis 0, 1, 2, or 3 and the aryl, heteroaryl, heterocycle,
alkyl, cycloalkyl, alkenyl, and alkynyl groups are unsubstituted or substituted by up
to three groups selected from NRM'R'; OR!; SRS, halogen; COR'; CO,RY;
CONR"R"; SO,NR"R"; 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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(CH2) nheteroaryl; (CH2), heterocycle; d-d o al kyl;
C3-d o cycloal kyl; C2-Clo 25 al kenyl; C2-C10 al kynyl ;

wob@resas2is 0, 1, 2, or 3 and the aryl, heter oB€HEP2003/014067

het erocycl e, alkyl, cycloal kyl, al kenyl, and al kynyl

groups are unsubstituted or substituted by up to

three groups selected from NRL1R12; ORL13; SRL16;

hal oheme MeMAVenu@ﬁlkﬂéiéE&&OHWNRiéﬁbﬁhula I, wherein Ar
; { Vi ,

ﬁgsg’gi%tat}l&? he%?cgar%ith \Me %o(r@g t guﬁgitﬁst{tﬁéhéxepeéoaﬁ}l is Bgtez

h)éfli@ﬂ}raryl IS not substltut ed 2-pyridyl. WD

2004/ 056822 PCT/ EP2003/ 014067 - 14' 1n one

embog fpfterrddienboauBattl APiskEbsataed BQyFi@ppoun ds of

formula |, wherein Ar is a substltuted heteroaryl

W th t I OVi o tha he substituted heteroar

o B ot B0y a] 0 DS LSS et el ot

whbeid AdtiedylDrpybsdtiyted afyll n a further enbodi ment, the

invention relates to conpounds of formula I, wherein

A P?ef&ﬁylg,l.@f 13%1)?%} lall"y!lJ %ﬂ%tﬁfté’ci by \E}# &f i%[lPQLb\étttlfAﬁts skiScted from

ary or_ar

&@Igé@ttéai PRYYpstituked gwwékxlt lowersadtlﬁé whsmté@d bsoknétrow, R9<I0XY or
Bedn; MR, mt?ésm-”%tal%gerbmd) dORE: CRRROCDNI®RY; SO,NRPR%;

E@z@%ﬁd@% PHrsi Pr@éwgz%&z?ﬂo})%g%% i PRI e A

thridylooti sabstittied 4Asyridys not phenyl substituted by OR23
in case Ar is 4-pyridyl or substituted 4-pyridyl .

Pr ef 5 tuted phenyl. More
pr ef g%g%%‘yly"g1Sﬂh%ng%?w+8tl%te&; ' substitut ed by up
to four substltuents sel ect ed fromthe gro

unsubiare prafaably.oiets PRerylior phemd substifysed ’%léléfq toetf gigpsfj{uents
E‘éléﬂt&i(ﬁ‘om tﬁégl@lu %&3 YinibskiadtedRMer NRALIBAZ: alldR28bsidRd by hydroxy,

Lo RBa Pl T O R IO NCRAE OB+ CCBRnpf OV

S@eNRPR%“u BORY;uné d:Nt;wltB?thB prévisocthsteArAfs rios pHerpy sildtituted by OR?
t er enbodi nent, the

§¥n€%§tp&%fs}'rl@g§%@%eﬁtéd% ﬁﬁ?%mrrpounds of formla I,

wherein Rl is aryl, substituted aryl or heteroaryl

| n alpergtberemebasimper MsARvenkion jiscoghepgd with ﬁO@PPHPtlSrféfrformUIa L

QIHRAGH RERlarylf Bstitiiea Rty QR hé@t@tﬁs to conpounds of
formula I, " wherein Rl is G _lo alkyl or C1_10 al kyl

|nde endent | ituted. b to three groups
sel e éé’rﬁr‘%?r %/ﬂeé?%ﬁdgmﬁlétt Er gﬁ\ft’ﬁ het er ocycl e,
cycl oal kyl , NR8R9, OR10, SR10, hal ogen, COR',
In a further embodiment, the invention relates to compounds of formula I,

wherein R' is Cy_1 alkyl or C;.jgalkyl independently substituted by up to three groups
selected from aryl, heteroaryl, heterocycle, cycloalkyl, NR®R®, OR', SR", halogen, CORY,
CO,R', CONR!R', 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,RY,
CONR''R'%, SO,NR"'R'?, SOR", SO;R", CN and NOy; and wherein R, R’, R', R"! and
R'? are independently H or lower alkyl.



CO2R11, CONR11R12, SO02NR11R12, SOR', SO2R11, CN and
N2, the aryl, 25 heteroaryl, heterocycle and

weyoktosdsky | groups may each i ndependently be PCT/EP2003/014067
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substituted by wup to three groups selected from

NR8R9, OR10, SR10, hal ogen, CORMV CO2R11, CONR11R12,
SO2NR11R12, SOR11, SO2R11, CN and NO2; and wherein RS,

R9, R anderambodRbiéhtathe invedépendaes toycorhpmuntdohmsing the formula
al kyl . WD 2004/ 056822 PCT/ EP2003/ 014067 - 15 In

anot her enbodi ment, the invention reates to conpounds
having the formula R7 R26 R6,N R5 R4 Ik HNNNO

1 R R2 R3 or pharmaceutchI septBbl e salts
thereof, wherein Rl is select ed ' he group

consisting of 5 H = Cl_j al kyl

i ndependently substit e

selected fromaryl, t heter ocycl e, 11

cycl oal kyl, NRSR9,j N oy éﬁn, COW 1, CO2R11,

&
CONR'R12, SC2NRL1R1p, SOR', 3(2R11, CN and NOZ,
wherein the aryl, #heteroaRyl, heterocycle and
each independently be

cycl oal kyl group
substituted by, upg hree groups sel ected from NRBR9,

OR10, SR10, hRfogeny” COR', CO2R11, CONR'R12,
SO2NR11R12, SOR1', S2R11, CN and NO2; aryl; aryl
i ndependent|ly substituted by up to three groups

sel ected fromlower alkyl, 15 NRSR9, OR', SR',

hal ogephartEddticalPRtdntaKTONRE TR 20f, GhERWI1R12, SCOR',
SO2R11, CN and NQ2; heteroaryl;

R! is selected from the group consisting of
H;
C1-10 alkyl,

Ci-10 alkyl independently substituted by up to three groups selected from aryl,
heteroaryl, heterocycle, cycloalkyl, NR®R®, OR!?, SR, halogen, CORY, CO,RY,
CONR!"R', 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"/,
COzR", CONR'R", SO,NR''R"?, SOR", SO,R"', CN and NO;

aryl;

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

heterocycle;



het eroaryl independently substituted by up to three
groups selected fromlower alkyl, NR8R9, OR', SR10,

wh200898322 CORM CO2R11, CONR11R12, SO2NR11R12, PRUEROB3/014067
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SO2R11, CN and NO2; heterocycle; W 2004/056822
PCT/ EP2003/ 014067 -16 heterocysd e i ndependent!ly
substituted by up to three groups selected from | ower

al kyhete PIFROindeRndedR’ subbtdtutagldyy, upGoRhree GERRE elected from lower

C3 (o) @1%? wm%gﬁ&al?%%oﬁogﬁk@%“ 8gepende?nt AR'RY,

subsS@Ruté@zIbthband)NQ:r ee groups sel ected from Iovver
al kyl, substituted |l ower alkyl, NR8RO, OR10, SR10,

hal ogep, cy@oRtkyl; CO2R11, CONRLLRL2, SC2NRLIRI2, SCR',
SO2R11, On and NO2; C2-1o0 al kenyl; C2-10 al kenyl

d d t b t h
L U B 65 BB s o
het elomvey alkyl, sutstihged bueedkyleNBIRc QR °oéRi?yH1along8®@R , CO.R™,

S@Nﬁ%12%W%§%11 &ﬁ%ah Nﬁwmﬁo al kynyl ;

and C2-10 aIkynyI i ndependent|y substituted by up to
t hr e€2-graligp¥l sel ected from NRBR9, 15 OR', SRIO,
hal ogen, COR', CO2R11, CONR11R12, SO2NR1' R12 SOR11,

Sog RE1 ,lodmn ﬁﬂﬁeﬁﬂ@aent@fﬁbyﬁtafe@w updo ﬂlﬁQe QﬂﬁlpRMGdﬂd’cEfrom
e S LB i o

NRL1RR2’, SR Baloger) COR1E CO.RY| 66aFR 'R RRA:, SO,R', CN
CONRJ4RIE; . 25 SC2NRL4RL5;  SCRRL4;

Ca-10alkynyl; and

Cz.10 alkynyl independently substituted by up to three groups selected from NR®R’,
OR'®, SR', halogen, COR'!, CO,R"}, CONR"R'?, SO,NR''R'%, SOR", SO,R"!, CN
and NOy; and wherein R®, R® and R' are independently H or lower alkyl;

R? and R? are independently selected from the group consisting of
NR'R'%
ORIS;
SR'S;
halogen;
COR'
CO,R™;
CONRMRY;
SO,NR"R";
SO.R'

CN;
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CN;, WO 2004/ 056822 PCT/ EP2003/ 014067 -17- NOZ;
(CH2) nheteroaryl; (CH2)nheterocycle; Cl1-Cl10 alkyl; 5

w@odusssey cl oal kyl ;  C2-C10 al kenyl; C2-Cl0 aP&yRP1003/014067

where n is 0, 1, 2, or 3 and the aryl, heteroaryl,
heterocycl e,. al kyl, cycl oal kyd17 - al kenyl, and al kynyl
groups are unsubstituted or substituted by up to three
gr ouN®,; 10 sel ected from NRL1R12; OR13; SR16; hal ogen;
COR14; CO2R14; CONR14R15; SO2NR14R15; SO2R14; CN; and

NC2; ively, R2 and R3 together forma ring
haviggqgg%%gggz%ons fused to the phenyl ring that

they are attached to, the ring having no or at | east
one defdieheseasyclehet er oat oms, with the proviso that if
the heteroatomis N, the heteroatom may be 15
subsci-Oy Akylpy at | east one substituent selected from
the group consisting of lower alkyl; |ower alkyl
SUbSEL§%%§%OQ hydr oxy, al koxy or NR11R12; NR11R12;
OR13}” ; 4; CORR14; CONRL4RL5; SO2NR14R15;
SO2R14; and CN;, R4, R5, R6, R7 and R26 are

i ndepefdertkinylisel ected fromthe group, with at |east
one being H, consisting of 20 H, unsubstituted | ower

alkybi{ypmﬁgaalky! subs?ituted.by hydr oxy, glkoxy or

hal ogen; 1R22; OR23; SR23; 25 hal ogen; NQZ;

m%ﬁer\é@l 1%89 IA:/ZE)ng a%nzdt g%y%%%?egg’a{r%ﬁQtQZocyElg;%Tkyl, cycloalkyl,
alkenyl, and alkynyl groups are unsubstituted or substituted by up to three groups
selected from NR!R'%; OR'3; SR!S; halogen; CORY; CO,R™; CONRMR">;

SO,NRMRY; SO,R'*; CN; and NO;

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 least one additional
heteroatoms, with the proviso that if the heteroatom is N, the heteroatom may be
substituted by at least one substituent selected from the group consisting of lower
alkyl; lower alkyl substituted by hydroxy, alkoxy or NR!R'% NR"R'%; OR; SR'S;
COR™; CO,R"; CONR"R'%; SO,NR'“R'”; SO,R"%; and CN;

R% R%, R, R” and R® are independently selected from the group, with at least one being
H, consisting of

H;

unsubstituted lower alkyl; lower alkyl substituted by hydroxy, alkoxy or halogen;
NR¥R%;

OR%;

SR,

halogen;

NOy;

COR%;



C02R23; CONR23R24; SO02NR23R24; SO02R23; and 5 CN;

R8,

RO and R10 are independently H or |ower alkyl; R

w@nw4@3682mr e i ndependently sel ected fromthe gPOIIPP2003/014067
consisting of H, unsubstituted | ower alkyl; |ower

al kyl substituted by hydroxy, -ag koxy or NR21R22; 10
unsubstituted cycl oal kyl; cycl oal kyl substituted by

hydr @%R*al koxy, |ower alkyl or NR21 R22;

unsubstituted heterocycle; and heterocycl e substituted
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by h

yp24al koxy, lower alkyl or NR21R22; or

alternatively NR11R12 forns a ring having 3 to 7
at ons, th?R? ng having no or at 15 |l east one
PeNB

addi ®

eteroatons, with the proviso that if the

hetero atomis N, the heteroatom may be substituted
by oge,R¥; 4hdr e substituents selected fromthe group
consi sting of |ower alkyl, COR14, CO2R14, CONR14R15,

S02
grou
uns

Ry

o and SO02NR14R15; R13 is selected fromthe
onsisting of 20 H, COR14; CONR14R15;

bstig ted | ower alkyl; lower alkyl substituted by
oy, R aptedngependeurly TRoplowenalkylbst i t ut ed cycl oal kyl ;

cycl oal kyl substituted by hydroxy, alkoxy, |ower alKkyl
Q! 4R Rl R enbasilR STtk d BB Eh e RGO ARkBtinAHT

het erocycl e substituted by hydroxy, "al koxy, | ower

al ky
-19

or NR21R22; WD 2004/ 056822 PCT/ EP2003/ 014067
4 and R15 are independently selected fromthe

group consisting of H, unsubstituted | ower alkyl;
| oweunatstituteditoster alisyleldwioyalkyldniostituted bk biygroay, aNRE Y 2 NR*'R*;

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NRR%

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 hetero atom is N, the
heteroatom may be substituted by one or more substituents selected from the
group consisting of lower alkyl, COR', CO,R"*, CONR"R", SO,R", and
SONRMRY;

is selected from the group consisting of

H;

COR';

CONRMR";

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

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NR2R%;

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



unsubstituted cycl oal kyl; cycl oal kyl substituted by
hydr oxy, al koxy, lower alkyl or 5 NR21R22;

wap®4ybsdset ut ed het erocycl e; and heterocycl e suPGI/EP2DEE4067
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by hydroxy, al koxy, |ower alkyl or NR21R22; or
alternatively NR14R15 forns a-19ng having 3 to 7
atons, the ring having no or at |east one additiona
R&tardRif ereindegenterttlyaclpcted from thhgtoupt conbkistiffyedfer oat om

is N the 10 heteroatom maybe substituted by one or
nDrefﬁubstltuents sel ected fromthe group consisting
of oné or nore |ower al kyl, COR23, C02R23, CONR23R24
S02R23, . and S02NR23R24; RL6 is selected fromt 222,
gr oupnedhsiuded loyeptlkylnowssalio selkstitntsddy hudnowy.: allroemer NR*R™;
aIkyI substituted by hydroxy, al koxy or NR21R22; 15

uns ubsibstitiit&tcyelalkoB kyddalkyt sibsoaitdd/by lS}kﬂ%)tyl hllltbﬁ)d 1dWer alkyl or
hydrgﬁg 2al koxy, lower alkyl or NR21IR2

unsu I%Uted het er ocycl e; and heterocycle substituted

by hydroxy, al koxy, lower alkyl or NR21R22; R21 is
sel egnaubstitused hdterogrcbay pnd betsiosydlneybstituked bydwelrosi #ligdxy, lower
CERZ%H?bgﬁﬁ$§3 20 R22, R23 and R24 are independently
sel ect ed fronrt e group consisting of H or |ower

al kyl, - or aI atisvel y NRR1R22 or NR23R24
i ndefEAUEAIYYF Yfe%ﬁn@ orrrlﬁqagrl%&?vr@g 31q patpmsgihig Hing hayigg no or at
ri lngldaawrregddmoaal laterbstasts, \Orlﬂl_et}ﬁ_(jﬂbhls@ﬂﬂt iftiled lest@rahtomm is N, the
seet omtne onsl stln

RS Ty e B R 8t S floafboghiosPiledom the
het egnatpm@nnlavngofé dng or kreoré bwer aliyl, NIQRST, QWRRY, CEONRTR, SO,R?,
the hgheponpbgM is S, it may 25 be in the form of
S(C»nrmhere m=20, 1 or 2; and R25 is lower alkyl. In

prefe I ment, the i nyention relates to
grﬁ%r i §onsiSePai n Re s OR23.
Cbnpounds of formula Il, wherein R4 and R26 are

hal ogesybstitigedloser glkgf lewreedkyl\ﬁﬁbﬁiﬂ@téd B%6PADxy, alkoxy or NR*'R*;
PCT/ EP2003/ 014067 -20 In a further preferred

of Lol Gl BNTEH AT nRRGRTEr s, SREREYER i o

Fu rtﬁﬁ%ﬂbne conpounds of forrmula I, wherein R26 is
an unsubstituted | ower alkyl, are preferred.

unsubstituted heterocycle; and heterocycle substituted by hydroxy, alkoxy, lower
alkyl or NR?'R%;

R* s selected from the group consisting of H, lower alkyl, COR* or CO,R%;

R*%, 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 NR?, and if the hetero atom is S, it may
be in the form of S(O), where m =0, 1 or 2; and

R¥®  is lower alkyl.

In a preferred embodiment, the invention relates to compounds of formula II,
wherein R% is OR®,

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



5 In another preferred enbodi nent, the invention is
concerned with conpounds of fornula Il,wherein R4,

wRN4BEs2and R26 are H. Al so preferred are conpPCIEB2003/014067
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formula I'l, wherein R5 and R26 are OR23. In anot her
preferred enbodi nent, the inve2d+on is concerned with
conpounds of fornmula Il, wherein R26 is OR23. 10

Fur t brea fipthefr @refenied:@n’mﬂjmdst the ifreantioings ¢dncamed withsempounds of

) Furt her nore, conpounds of
Lﬁ ﬂ?ﬁef’é d%ﬂr%édﬁiRé I'S 0?23 are preferred The

f I I d f nb
agc o%mtagngq(}gﬂfq%gﬁyi@g ]Efgltrfelﬂl\gré{‘e?!@?pln g is an unsubstltuted lower

ehylreidaxfgrelienyl ) - 8- phenyl - 2- phenyl ami no- 5, 8- di hydr o-
6H pyrido [2,3- 15 d] pyri m din- 7 one (Exan'ple 1f); 6-

§§ g dhg&hgrgé%:f%rr§9¥g%)8§1£el%%3}(e fryeRt tﬁ‘(?n” Eién?FB’? edS%?‘S corggounds of
(enmula HwhertioRy-Bh Bnyrll R* are H.
- 8- phenyl - 2- phenyl am no- 5, 8- di hydro-6H-pyrido [ 2, 3-

d] py aild® SHkferréd beecoh@éﬁﬁ'ﬂ& & fglq')lulagp wherein R’ and R* are OR®.
-phenyl 2- pheny am no- 6- O-tol yl -5, 8-di hydr o- 6H pyri do

, 3-d ri m
b b i ARG D A S A B IR - Bmecged wigh pompounds of
Zo3aud} IpyhéreirdR T is70RAe  (Exanpl e 5¢) ;
6- (2, 5- di met hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di

h y dr @g%rqwefegr%d [cgm'fﬁougés SHepphdidio thosQ Uhetdif RFPLER’ are OR®.

(2 met hoxy- phenyl ) - 8- phenyl - Ehenyl amno- 5,,8-di hydr o-
6H pfﬂrtéérrlp%escor%qwdr af lgrmuta b ndherem an(éRmre pgerye;
5-bis-trifluromethyl-phenyl)-8-phenyl - 2- phenyl am no- 5,

8- dl ke ifltdwihg pathplaldd aze sthfeyred Binbbamfer@ecoMaol tRe present
8d V\o2004/056822 PCT/ EP2003/ 014067 -21

8891 - 2- phenyl am no- 6- pyri di n-4-yl -5, 8-di hydro 6H p
yrrdog 2,3-d] pyrimdin- 7-one (Exanple 9c)
8- phéniit mgtho ey &@l@nﬂ%p@hnmlamlw-srs SMdrwéchpy@ldotz 3-

| 7-one (Exarrpl e 10c); 5
f(nﬂﬁn[dgn eg%ép lgr%?f) 8- phenyl - 2- phenyl ani no- 5, 8- di

h
ydro: gz 6- Q lr’doro pLeny?f) 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-6-0O-tolyl-5,8-dihydro-6H-pyrido[2,3-d] pyrimidin-7-

one (Example 4c);

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

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

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 8d);



d] pyri m di n-7-one (Exanple |lc);
6- (4- net hoxy- phenyl ) - 2- ( 6- net hoxy- pyri di n- 3-yl am no)

WO Spoplsasyl - 5, 8- di hydro- 6H pyrido [2, 3-d] PCT/EP2003/014067
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pyrim di ne-7-one (Exanple 12d);

8-isobutyl -6-(4-nmet ho) cy- phem2l)~ 2- phenylanino 5,8-dih
ydro-6H pyrido [2,3 10 d] pyri m di ne-7-o0one

13b) §-pherty1 8- ehenlylapring Bt pretdiny4-y6-5.8 dlhméltdﬁ@HyP WE% -Alpyrimidin-

p- 5, 8-di hydro-6H pyrido [2,3-d]
pﬁrlﬂﬁg%ﬁﬁg%gone (Exanpl e 14b). I n one enbodi nent,
this invention is directed to |cm
conpbPhenbr- plv@whm@?ﬁgpyaldméﬁiﬁ %hggll ardel 3 ydpyrimidin-
A9 (Exa@iplé he)conmpounds of formula | and a 15
pharnaceutlcally acceptabl e carrier or excipient.

Pr ef d,. | S ical, ¢ Slt e
comppin et P R S eh s PR B bk AL b Ro2 -
ﬁhxynngdmebnne(Examplahhﬁher enmbodi msnt this i nvent| on

is directed to a nmethod for treating cancer

CONPE I $INGh SIS HEI-( @Q’leﬂib Egﬁiﬁ irﬁ@lyldnﬁneﬁ-%%}féﬁylsygj'éhhydro—

treatnent a_t'hera utlcal ect'i ve ahpunt of
EEnpyBIdeHs 3 4bpranidy '@Qﬁ&@ﬁnP ast, | ung, col on or

prostate cancer. In yet another embodinment, this
I nvesiisdbut}ﬂéﬁ @Himethogg phenyd)-pephbodamainceBtdibfdroédl-pyrido([2,3-

ncer. S ring to a patient in need
g? Y§&5‘8H“F %isg]x?mg?etnw%p aﬁlgutl cally effective anmount
of the conpounds above. The cancer is breast

0! Rty ime s Ehen LA HomTe-6§einydro-6H-

PEM&HQBQE ?ﬁn&ﬁﬁ@@hﬂ%ﬂE&bhbkhhﬁ)Use of conpounds of
romula 1" for the preparation of nedicanments for the

treatnment and control of cancer. Preferably, t he

i nvention r tes o t he oun 0

For - IR by BBRfERD s T NG s SliPd o bp g ory Bl oo
aonhpeising b oherafeulicaysdtffectiveragiounobbihe @ompposdmféommi@ éenda

VT EE R pal e RS bkiat RSl Ephihucaniar

satoghifenmwherdia thanaaprquan it sligbledor %ﬁr@nwr@E@w 2 petienp paving
RugRaration of a conpound of fornula I, which process
conprises reacting a conpound of the fornula R NH

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 embodiment, 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.

In another embodiment, the invention is concerned with the use of compounds of
formula I for the preparation 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.



N11 RIIl HNNOOA 5 wherein Ris |ower alkyl

and Ar, Ar' and Rl are as defined herein before, with
w@eood/056822 obt ai n a conmpound of forrmula Ar' ~NPGI/EP20biMI14067

"N NOA R- wherein Ar, Ar' and Rl are as defined

herein before, and if desired;2Zonverting the conpound

of formula | into a pharmaceutically acceptable 1o

sal t In Fmgheresshadimenty Sietineemtios reliteotodi procese tortthe preparation of a

Combouh Gy el 1l DRk BRGlAlBmpRa ul Tn the synthesis

of conmpounds of tornufas | and IT:

3-(2,4-dichlorp-pyrimdin-5-yl)-2-(4-nethoxy-phenyl)-p

FEsi ?EOIBE?‘H“ﬁ‘éf%?fom‘é’é% er (Exanple id); 15

3-(2,4-diphenylanino;pyrinidin-5-y|)-2-(4-nethoxy-phen

yl')-propionic acid Ryethyl ester (Exanple le);

2- (2, 6-di chl or o- phenyl WH3- (2, 4- di chl or o- pyri m di n-5-yl

)-propionic acid nethyl Exanpl e 2a);

3- (2, 4-di phenyl am ngq Wyl)-2-(2,6-Dichloro-p

henyl ) - pr opi oni ¢ aci ester (Exnéﬁpl e 2b);
3-(2, 4-di chl oro- pKlr' di - 2:R3, 5-di hoxy- pheny
|)-propionic acidNnet i €8t er QExanpl e 3b); WO

2004/ 056822 PCT/ ER2003/ 014067 -23

3-(2, 4-di phenyl am no- pyri m di n-5-yl)-2-(3, 5-di net hoxy-
phenyl ) -propionic acid net h){l ester (Exanple 3c);
Sehegeint Rds lomevalbsylpypdiAr i’ and Ry hie-23 defined hareipbeforgmith acid to

3btash Q@&lﬂ%hurﬁﬁéﬁﬁnﬁﬁ%anm e 4a); 5
3

- (2, 4-di phenyl am no-pyri m di n-5-yl)-2-Otolyl-propion
ic acid nmethyl ester Ar'
N/
Q[I I
HTTJ N ITJ O
Ar R'

wherein Ar, Ar’ and R! are as defined herein before,

and if desired, converting the compound of formula I into a pharmaceutically acceptable
salt.

The present invention is also directed to the following novel intermediates useful in
the synthesis of compounds of formulas I and II:

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

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

2-(2,6-dichloro-phenyl)-3-(2,4-dichloro-pyrimidin-5-yl)-propionic acid methyl
ester (Example 2a);

" 3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(2,6-Dichloro-phenyl)-propionic acid
methyl ester (Example 2b);

3-(2,4-dichloro-pyrimidin-5-yl)-2-(3,5-dimethoxy-phenyl)-propionic acid methyl
ester (Example 3b);
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(Exanmpl e 4b)
3-(2,4-dichloro-pyrimdin-5-yl)-2-phenyl - propionic

wa@eiod/osasehyl ester (Exanple 5a); PCT/EP2003/014067

3- (2, 4-di phenyl am no- pyri m di n-5-yl ) -2-phenyl - propi oni

c acid methyl ester 10 (ExampB®-5b);
3-(2,4-dichloro-pyrimdin-5-yl)-2-(2, 5-di metho)cy-phen

yl) - éf(@{ﬁr@ph@l}’mmoaﬂmﬁudlmgﬂﬁfz (E&-@inpt’daoﬁyaphenyl) -propionic acid
%&@yl%stgﬂ ﬁeegano pyrimdin-5-yl)-2-(2,5-di met hoxy-

ph eny pr opl O acid et hyI est er (Exanple 6b); 15

3-(2 or o r| 2- met hox henyl

r 0|(C)I ér{lzé églplarq@%F ;ﬁé,z % (ogl%s acid ¥ne?hyl es}{cer)(E?cample
da); 2, 4- di phenyl ami no- pyri m di n- 5 yl)-2-(2-met hoxy- phen

yI) propionic acid ethyl ester (Exan'pl e 7b);

3 or Q t h 4- di chl
m o2 GRRREATERGH e #E Gyl CiShi
S}Z‘ﬁ)ampleSb (2, 4- di phenyl ami no- pyri nmidin-5-yl) -2-
(3,5-bis-trifluoronethyl-phenyl) - propionic acid

met hﬁl(ZQS&@lﬁlochiSmﬁcﬁn%C})l) 2- phenyl 2proplomc acid methyl ester (Example
3 (2 di chl oro- pyrim din-5-y pyri 4-yl -propion

i E)’am d ethyl ester (Exanpl e 9a) 25

3-(2, 4-di phenyl am no-pyri m di n-5-yl)-2-pyridin-4-yl-pr

opi 08#(2,4adipHersfdnyinogstrimidin- =yhrpbRebpropionic acid methyl ester

%E)( 4: glge?chl oro-pyrimdin-5-yl)-2-pyridin-3-yl-propi on
adid &thyl ester (Exanpl e 10a); WD 2004/ 056822

PCT/ EP2003/ 014067 = -

3- ( 23424 ¢isklayg- amlwailpyw}rﬂdﬁﬁ dmpthoxy-phenylgipopiopicagid ethyl
Qg@p@xgmgwgg)et hyl ester (Exanple 10b)
3-(2, 4-dichl oro- pyrlmdln 5-yl)-2-(3, 4-di net hoxy- pheny

I d. eth

3)(250(Q E:ﬁﬁ ) a'éﬂ%rﬁ??o‘?%wﬁd héfﬁ@fﬁ@%@%&?%?ﬁwwc acid
ptighgstdr-(Broppledby; aci d et hyI ester (Exanple 11b);

3- (4-chl or o- 2- phenyl am no- pyri m di n-5-yl ) -2- (4- nmet hoxy

- phe r33/(|224'-H"ircﬁ’lg.i“é-r’-Bjqumidin-S-yl)-2-(2-methoxy~phenyl)-propionic acid methyl

ester (Example 7a);

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

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

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

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



acid nethyl ester (Exanple 12a);
3-(2-chl or o- 4- phenyl am no- pyri m di n-5-yl ) - 2-(4- net hoxy

WO pivaq§ds?2 propi oni ¢ 1o acid nmethyl ester (Exangi/EP2003/014067
12b); 3- |
2- (6- et hoxy- pyri di n- 3-yl am no)44- phenyl am no- pyri m di
n-5-yl] -2-(4- nethoxy-phenyl)-propionic acid nethyl
est ed-(2.Bdipipnglapduy-pyrimidin-5-yl)-2-pyridin-3-yl-propionic acid ethyl ester
éb&%%myﬁﬁﬁlanino-4-isobuty|anino-pyrinidin-5-y|)
- 2- nmet hoxy- phenyl ) propionic acid nethyl ester
(Exa

| 3a) ; d 15 . o
3- ( z%%ﬁ@?@#%gﬁ@@wd@r%ﬁ944rﬁémﬁ§h°§mhsmd§fpmﬁlmlﬁ agjd ethyl

ytr (Bxdrdpleatifioxy- phenyl) - propi onic acid nethyl ester
(Exanmpl e 14a). The conpounds of the present |nvent|on

5 can be, Zsﬁrcﬁ Eﬁern%ﬂlmlﬁﬂ §¥1m181rr]1 f |20&a4 dlmmatﬁ1 eny a‘proplomc acid

proce oun
gbmhﬁudemmmwhéﬂﬂexanples GEneraIIy, conpounds of
Formula | can be prepared according to the bel ow 20

d esc BJ(@-Q:HI&MQtﬂ% Brrﬁﬁ&up?nm%tieﬂﬁh&— i-nF;IEA Gﬁ?-%ergl)‘ -pfionic

13 ~
A@ %%Yleﬂem@mp 123C A, NHNA
ArCH2ZCO2ZR NI A< Ar' NH2ArAcidHI(IJN~INIII

Bas e 3-C2 Nhior&ARp Heny A miAs- ppfimidih- MNyIN 20(40méthaey @h&nw\@ropmmc
/ 014067 -25 Sch 2 C
o B R ST L N TGN O O N

a®AR CI-N O OAR 4 Ar' 6 7 Schene 3
3-[2-(6-methoxy-pyridin-3-ylamino)-4-phenylamino-pyrimidin-5-yl]-2-(4-

methoxy-phenyl)-propionic acid methyl ester (Example 12c¢);

3-(2-phenylamino-4-isobutylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-
propionic acid methyl ester (Example 13a); and

15 3-(2-phenylamino-4-cyclopropylmethylamino-pyrimidin-5-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
H (CH,0) WS POCK ’I\
MO WL S O _Na | X
N ag. KOH H T DIPEA @ Acetone
Uracil 1 2
o NP Ar
Ar'NH, |
ArCH,CO,R' )N\\ " )j/I _Acid_ hl,)\:hI»;\[o
Base 0 o R /k w o

4 I



Ar'~NH Ar, NH Ar N 5011 Ar RNH2 Ar N N Acid HN N N O
Cl NOOAR H\-N aOOR R Ar' 7 R8 5 Scheme 4 O R NH

WR0040868BNH2 Ar N IN Acid HN-N OOR 0, R 'peiNEPNOEN14067
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~a i HNHNOA RA 6 Ar 91 In an alternative
enbodi nent, the present inventi2bn relates to

phar maceutical conpositions conprising at |east one
conpound of fornula |, or aSgiemre®aceutically
acceptable salt or ester thereof. 10 These

phar maceut fical conposi tions cag be adm ni st &rgd

orally, fer | e MNHpe f f at abl ets, doateda
tabl ets, ldrgge s, rhard or’sofN|t elatin c psgggé .
sol uti offs, Nenfil sf'ons or suspeisiadn®’ Theyccan?abgootie

administerdd rectally, for #xanfe, in the formrof
suppositories, or parenterally, for exanple, in the
formof injection solutions, ,The pharnmaceuti cal

conpositions of the pr esent SSBSHER | on conpri sing
compounds 15 of formulas | and |1, and/or the salts
thereopf',\NHrmybe manuf act ured ‘I Twia manner that is kQo Ar
in the, Ag. BWHmans of, ti onﬂlcicfﬁ Xin %
encapsul afli ng, i ssotvimg, drapul ating—ems s TNIGIN o

ent r &pirhg,° drragee- maki ng, Hr ¥y dphiol i zi ng processes.Ar
These phatmaceutical prepafati dhs can be fornmul at dd
with therapeutically inert, inorganic or organic
carriers. Lactose, corn staggdenfers derivatives thereof,
talc, stearic acid or its salts 20 can be used as such
carriersfor tablets, coatedrtablets, dragees and hard

gel atin gapsul gs. htable cafriers for soft gelyaty Ar
capsul %@Eﬁe veR%ngtQaQI e o' %és afdid ats.)\\mITNIO
Depenging?os ter€ nature of jHeAciAer sUbST ancél no |
carrigfrs age generally required gn the case of rsoflt
gelatin capsules. Suitable carriers for the

manuf acture of solutions and syrups are water,

pol yol's, saccharose, invert sugar and gl ucose.
ggl'r; %glﬁg Gg?ar%rié%ge-sfngo? i Ierrl]l!, ﬁl%t})lrgsrénfairﬁxe/en\{\ilgnzrglgﬁe/s 905 ggazrrznaceutical
compositions comprising 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 [ and II, and/or the salts thereof, may be manufactured in a manner that is
known in the art, e.g., by means of conventional mixing, encapsulating, dissolving,
granulating, emulsifying, entrapping, dragee-making, or lyophilizing processes. These
pharmaceutical preparations can be formulated with therapeutically inert, inorganic or
organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acid or its salts
can be used as such 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



wat er, al cohols, polyols, glycerine, vegetable oils,
phosphol i pids and surfactants. Suitable carriers for

WG pposiseDri es are natural or hardened oils, WAXBEP2003/014067
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fats and sem -liquid polyols. The pharnaceutica
preparati ons can al so contai n-péeserving agents,
solubilizing 5 agents, stabilizing agents, wetting

agtani acobetsupalyblyi ghgerags vegetabbaeilst pimispholggéadrs] surfactants. Suitable

E REd iﬂgsu Q6 s afd Y lﬂ‘ ra?@&ﬁh%lls SAkksS th%z[ncTé sr%fr)f-ilfa%d

e osnDtl pressure, coat agen
byplsxi dant s. They can al so contain other
therapeutlcally val uabl e substances, including

addi tthe @B&rnﬂ&émt\/cﬁl priegiadb@thas ab f&@ﬁtairﬂﬁ‘@seﬁ'ﬂﬁf Ggéihfts, solub11121ng

resent ention i
aforh s iR ARt aue e RS otmuaDRE SR el hingteents coloring
hgerfty rﬂavcvramtagmgs,csam:br vanymgphe bsmmiicm‘reisumabnffers,cdomng agents or

[aHﬂ&ﬂ&aﬂgs ﬁrhgg I:ag’xt oL Ceﬁlrl bh 1t ghe?%&hﬁ&aﬁl& leetsgbs?a&%ﬁﬂﬂluding

pa fent inn |ve ano
addigienp aghie 1@greﬂ@pmtber|th:ghﬁlp@q ofifpnalas t andAH, nent i oned
above, the conmpounds of the present invention,

i ncl Q‘ﬁb Peeséhtenven@ioR %%e%ué‘c%d% |tlf?e &se@‘ﬁ @oﬂnbou@dsfbf formula I and
n the treatne t .or contr el

It Beaith (i Eer papairbarsh chignupg red P tate o b a

dismisterisg tolhleseare patprnt irthseed od sddhrthethpy aeffectonimomitef a

%8‘}11 oﬁ%‘?%%ﬁlﬁ%ﬁ%{%@ﬁ% Gl < ar l'y useful in the

or contr sol i tunors, such as, for
exanple breast, col on, Iung and prostate tunors.
Thus Asmieatigpedehfve, tha sempperisiod the preseat ingpriie, éfludingthe

RB PO AndSf forim@@h [ B Hué‘ﬂé uSéthl 1@1 thaifBitseRYorddmtrdl 8t @Il iphdliferative

B S50 et 0SS o
tchﬁuarmﬁg&ahd conpdrardapedpiardalldrly wkfubitt the ereammamior obnteol of solid
QSI%BPS QﬂjP as, fgf &8 g)?e? %?eiaw E(ﬁm%,lﬂuig add}r%&%qum%?fﬁug%e present

am\reempausefudher caquap atrectbydvisr dresting sugh s@afs@lrmrs by administering

RS Qlp@fichthl ﬁee?lbﬂ'f\éh&?tlhe&?) bherayRk @&Bu%ﬁgsoﬂp%%tn@%f formulas I and
grnlnatlo Zpeutlcally effective anount is

J}@HﬂﬁrﬁH@“§1ll in the art. 25 The therapeutically
ef fective anount or dosage of a conpound according to
thisA thﬂté@llﬁth@ﬂy efédttlvaﬁmou\mttdﬂartompdendi inmdcsrdanck wily thie

mYelnl'ElBe n%‘e&n % erraxo;tl& qq"rco ngldnd kh&t ¥s e?fectgf tto 0 prey léfgr{& gl?e%%ge
eachopde symmbms ot disease pnprolmigribe m@vglp)é dnef jubject bemg treated.
GOTRAAL oftﬁech@xgﬁé\gf@afw FRfiRthm iR i O#hif (RE skill in the art.

adn1n|strat|on condition being treated, as well

el A I R SRR -
hmm@n\wm gehy Rgthapptdelinmed eﬁ‘nld)tngyfbd%terﬁnﬁlai 1|n)a mﬁlm‘ﬁeagﬁown in the

SP q'Q n@ A)teggjglg M0 é_&d %ﬂgﬁgﬂlﬁ%g%rgts i’ eacfx partlcular case
apgdudnpg itleet wecxﬁt toropoimd(Hebeingraiministered, Herobts afedwinistation, the
%ﬁaitioﬂqjeﬁl%ttfélted, as well as the patient being treated. In general, in the case of oral
or parenteral 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 appropriate, 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.



The daily dosage can be adm nistered as a single dose
or in divided doses, or for parenteral
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i nfusi on. WD 2004/ 056822 PCT/ EP2003/ 014067 -27

Exanpl es The follow ng exanptes-illustrate preferred
nmet hods for synthesizing the conpounds and

formul ati ons of the presentEdamydest i on. Exanple la 5 5-
(Hydroxymet hyl) -1, 3-di hydropyri m di ne-2, 4-di one

HN- 'Th!e gﬂow(i?ln%\l& n’Jflléo‘lll?usErat ﬂ}ﬁeﬁe@ﬁ&ms%@%h %ﬁk’l'ngﬂ?éj

with a necha stirrer, rnonet er ense
aw@pﬁumcﬂS@@érfommlé&lormpémeemewaénwnlatncgbd with uracil
(185.0 g, 1650 mmol) (Al drich), paraforml dehyde
(61.50 g, 2050 nmmol as for priddpeleyde) (Aldrich), and a
to solution of potassium hydroxide (86.9% 59.95 g,

S PP S g 07,8 1,2

i ndi cated conplete reaction. After concentration at
60 ¢ 14 mmHg to a vol une diy . 900 nL, the residue
was diluted with acetone (g»é% . The resulting
precipitate was collected by filtration, washed with
acetone, and dried by suction, then at 50 ¢/ 25 mm Hg

t ﬁ g V\VZiLQtﬂiHﬁ%&kécﬁﬂask equipped with a.me.chaniczal Ztirr_er, thermomgeter,
ro 1 mal ne- 5 e
NS i ok AR SR g i e e iy Edmmon
\AEhih), peraforaoidebnd e é&leid) g 20%) mniobmaforrhddahyd:eb)()‘\ldtida)nahd a
e
%glélﬁgh M{ﬁgss%{na H?; ;22% rg 551 éj%%ﬁ ’Bjﬁujnv\g (g?dg Cf%z rg\ﬁ]ter (1.445
les etmn@lrpmélestpmdaqtéovﬁa?s CcfQF p bwara tndlysisipdisafed complete

W@a%ﬁ@ﬁi Aedr Qoﬁfeﬁtr@ﬁ@m at GU W/ gf meslH %ﬁl?] 8 VSItuh{érbftCQ MOVEL, the residue
secC of Cr I ox IT'E

@ﬁm@ thaceione 00k dhe reging pr Piiatimps e by flration
Wa@hémtﬂl adesonbpdrel ﬁﬁﬂﬂhmdtuﬁrgﬂ%rgat 50 4%26\tﬁmVHg ghgiye @ande 5-

e _next ;.st Ex

ARG ROt PR AP RO R whi sl Tpe
26mbined rootherTlijuor codposhed wete dongtritiatekiostvobume of ca. 100 mL and a
solution of hydroxylamine hydrochloride (27.52 g, 396.0 mmol, Aldrich) in water (100
mL) was added. The resulting precipitate was collected by filtration, washed with acetone,

and dried by suction to give second crop of crude 5-(hydroxymethyl)-1,3-
dihydropyrimidine-2,4-dione (34 g) as a 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
N ol
I/I\
Cl)\N/ cl

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-
dihydropyrimidine-2,4-dione (50.25 g, ca. 340 mmol) (from Example 1a supra),
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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A 1- L, three-necked flask equi pped with a nechanica
stirrer, addition funnel, thernoneter and

waozdonofsez i nl et bubbl er was charged w th crudePCI/EP2003/014067

5- (hydroxynet hyl ) -1, 3- di hydropyri m di ne-2, 4-di one

(50.25 g, ca. 340 mol) (from2Bxanple |a supra),

phosphor ous oxychloride (164.8 ni, 1768 mmmol)

c(wéf 0 irdh)whikndaihlinieg thetd@Pemtire offthe 3dixtune below 70 JCaising a water

8 A Rl o AL AR e ad O icure

mseheatﬁd torrafluxy(hl3 el 6s ) fer lnhavg. $aree ofcthptalueng(ea. 3p mipgvas
e By BREPW oA 0 Gndi&dsE gleaeer\‘&?éﬁfure BatR refibe 'imxture to 120 °C and

Ietlon of the_addit.i e Cco bath .wa
Re g HRtetre Al ue s S Heupedt £ aTHERY {agicgied geaction was
léi): If&fﬂér the h@Jbtlﬁlre waonilowtd tdeol ol nd)eﬁ‘ﬁte(nparat&i olvtr)ngm,sthe
| i on rease.the.t
AR R R gL oFf DplEGT RGeS BT B st
0D mlgdnetisop26pyl acepBe O 50onL )5 whiemsintainiDgdhateyapiesature between 17
i ﬁa’tetgm Ogeaéhcltcé Wa PMB2th, ﬁﬁ%tﬁfﬁ%at’aﬁt-@ﬁ 18 £0 ffﬁrﬁft@s with

was al t0 Caol {0 toomie %d;lre overnl I“B
@ﬁCﬁ&l@maé lqﬁ/a‘gateraqwha&éh@waawasé%ﬁct With mlﬂ%@,e 59 mlL). The
&rhbined o@anﬁh@&fﬁwéfé dtied Godfunvallfite), {1208, fhen c’d;lﬁdentrated to

|so ﬁgpa}gﬁbﬁgﬁﬁﬁéwf 0g8%980§§e24¢§gﬂaurﬂ4aﬂgc“%?%ﬂ)

b}&ixmdm# dserwlsitd solid mgnetinih§ pelaR imirities. (SQeldb6 lige’s.Gotyfeld from
%%C?Fca3|onal ice-water cooling, the m xture was
extracted with tol uene (4 x 150 nL). The conbi ned

organic | ayers were dried (sod | f at filte
t he nCM¢M%@%@M%@Wﬁ%§§Pﬁ£§#% @ é‘agiga Wﬁl% é@%)i‘feg in
HféhE)'rc\frﬁet‘hfanéJ( 8@)CiﬂL)2ant‘& tHe &fahlglhg s51u§16ﬁl was ahatdtrpugh a pad of TLC

n ite sali con
D EETTR I ——
157:8); il th2, cbndiiedadl filtrate 5n d efabloss oveet doplcgrpyatédioddrmeess under

I

Lottt NS B B yglo%?{thé%mﬁﬁo%%% Pl sqtic
O¥ielfl|58. 77 &aé%snemvw, 62 8% averligjeld feen wigkiea gel was
then washed with dichl oromethane : hexanes (1 L

7:3), and the conbined fil gxahsleand washes were
concentrated to dryness under reduced pressure to

V. chI ronethyl)pyr|n1d|ne as a
%ﬁﬁﬁg%kﬁP dﬁoéﬁn%@% “57 g, 83.5%recovery, 69.8%
overal |l yield fron1uraC|I) Exanple Ic
2,4-Dichloro-5-(iodonethyl)pyryymdine N~ CI N C A
500-nL, round-bottom fl ask, #¥pged with a magnetic
stirrer, condenser, and

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 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 filtration
through a medium-sintered glass funnel and washed with acetone. The combined filtrate
and washes were concentrated to a weight of 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



25 nitrogen-inlet bubbler was charged wth sodi um
iodide (38.5 g, 256.9 mmol ) (Aldrich) and acetone

W@ 3@d/osdsy2 After a clear solution was obtai nedPCT/EP2003/014067
2, 4-di chl oro-5- (chloronethyl)pyrimdine (50.0 g,
253.2 mml ) (from Exanple | b-<29pra) was added in one
portion. After stirring at roomtenperature for 20
aunnentmed tohetion ofts-dichimso tse(@edeuinethyd)pyeintidinefin tolage was used

W I}llgﬁsq | ysis indicated 98% conversion. After

coo o roo 30 tenperature, the resulting
preci p| tate (sodium chloride) was, renoved by
filtration through a medi Exsmplald, ed gl ass funnel and
washed with acetone. The conbined filtrate and washes
37,8-ITiekle e binddnelin 5oyl p 2V g bthof-plenyl) AprogionTduerid methyl ester
resulting concentrated sol ution of
2, 4-di chl oro- 5- (i odonet hyl) pyri p~di-ng in acetone was
diluted with toluene (20 fi) er concentration to
a weight of ca.85 g in enove the residual
acetone, this WO 2004/ ¥ EP2003/ 014067 - 29
concentrated sol ution of

a0 anpBEER o NHSSREP T g, 1.6 HR0T (ARich) in dry
Ektx(aByd%omram (b pyad added n-&tylhpln@n((ﬁ Sﬁéumbwnpﬂw &fyhb.,-30
r{%l? PAlangli)l f@‘@é&de@%@ﬁl éﬁl& rNianes,C% E}L%Q’u&n 3_94 a

| sod?m gtﬁxyl C am ne m%
eIy BNl AmERyl cotee{ S8yt Tl (eviehin fasgibydrofuran
10 @ﬁjﬁ? wds Qdﬂe\ilt}y'lﬁ)géti&m Vida @ngb Bnd) 8eadBLSion niltdFt wadstfired at -78

(Al drich) er .a
o dtoesthe S0 gHibwen Todhis geachgy FRIRVEN m%egﬁ Qiep gf2.4-
ARhivYb- %ﬂ@meﬂ&Dgyﬂiﬁgghﬁe @200}, ZdB\hﬂflle: tromrExample lc supra) in
a e i
T an ( ) FedE Com S g PR R e o SRR o
t@npemanutdwfer 130uryithent sécszvly Wowed to wasacud o3 gead efied for 10
15 gﬂgﬁgg ‘;’Tg& &&1 Q%Q%n%wpycﬂurtﬁdd\rnﬁh eth l acetate (100 mL) and suz;:gsswely
wwretqd@qgwa;nmfuuwéthf%{rﬂ?a%lpepz%o M{E)‘fer mL),
aﬁ& bfmé t(tf,b Ihn? dh@@@trér(aﬂhy@lréwgcﬁlllmsusate Jfleeedatnd bmcsmtmaed in
ur or n.slo
e IosBhes e S PPt Aot i ot Bato By gl Tp AP
I’cﬁhdhlldib@)’\t\ﬂﬁddi -5-yt) e} (4aintethaadyfphend -t atienit 200 nmdthylzsigr as a yellow

c ed with saturated aqueous anmoni um
o R ERRE T e 720 (50 nl), water (30 nl), and brine

(30 n.), dried over anhydrous sodi um sul f at e,
filtered, and concentrat ed B¥#mPledéuo. The resi due was
purified by flash colum chromat ography to give 3-(2,4

3-(2,4-Diphenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic acid methyl

(l 0
NH ~

N

ester

25 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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worgo4/ps789 . Exanple 1 e PCT/EP2003/014067

3-(2, 4- D phenyl am no- pyri m di n-5-yl)-2-(4-nmet hoxy- phen
yl)-propionic acid nethyl est&-;1le\ NHO N\ \
HNN O O 25 A m xture of

thrd) 4aldiich) Wis(hept}eﬂiatr'l 1 9CG for B0 miRuled-Thetrbaz}ioy nfikeiny vhs washed

%(t%@le? e? &S@r&%%a an rnﬁta(ngwa%c}& ntec}s%f?%%gch(nme

0&6 Srn @@wmaﬂ@m@m 100 30) anrd)su)cce{smdy we$hedweith
Qﬁﬂ?a@é&l ﬁheéigs(ﬁngﬁgﬁlﬁn?’&ﬂm@éjstoﬁﬁlonm?g rﬁLgaﬁaﬂeﬁ BOThES M Ebrine (30

exanes

washed
aléedrr*@ait QHSE amprerenssakiuEysWite, Biered, @ééﬁnﬁnﬁféted?ﬁ acuo. The
eRsle @H@d%@sswisrpl%ﬁﬁgﬂ 5 ﬂhéh&ﬁ)tldlﬂn @ﬁl{d))‘ﬁat@gigé@t ©ilicd B4) folgive 3-(2,4-
ccessl ve W satur a ueous
S hsn SRy S oL it e S b R e PR EG i retiyhpster as o
lodhi ta @mioBph dits whljd. (Yileldemzl%g/,em l&hydr ous sodi um sul fate,

filtered, and concentrated in vacuo. The crude
products was purified by fl

um chr omat ogr aphy
(silica gel) to give 3-(2, zr——lgf
di phen | am rimdin 2- (4 y-phenyl ro
ér(énMe Q%Y aﬂ?mg%%phé@tle?rpla@ygmlm%% ‘ﬂéu’é’ léez ﬁ.
dypyelgidth-49ng, 68.1 % . Exanple 1f 10
6- (4- Met hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di hydr

0-6H pyrido [2,3- d] pyrimdin-7- oQ~1 N\ \ HN NN
O \V 1l \' 1l To the solution of

3- (2, 4-di phenyl ani no- pyri - 2- (4- met hoxy- phen
yl)- propionic acid neth (227 3 nmg, 0.5 mmol)

(from Exanpl e | e supra) |n al CI aI 15 acetic acid (15
nm.) was added concentr uric acid (0.2 nL) in

one portion. The reac ure was heated at 80 C
overni ght. The reaction mxture was then diluted wth

et hy lroqﬁsg o % P4 A ANSREDS M A 5211 R94EQHSxy-pheny)) -

sodi um
propionic ac1d methyl ester (227.3 mg, 0.5 mmol) (from Example le supra) in glacial

acetic acid (15 mL) was added concentrated sulfuric acid (0.2 mL) in one portion. The
reaction mixture was heated at 80 °C overnight. The reaction mixture 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, 82.4%).

HRMS m/z Caled for Cp6H2N40, [(M+H)™]: 423.1816. Found: 423.1817.

Example 2a

2-(2,6-Dichloro-phenyl)-3-(2,4-dichloro-pyrimidin-5-yl)-propionic acid methyl ester

Cl
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The organic | ayer was separated and successively
washed with water (10 nL) and brine (10 nL), dried

W@@n/0568e/dr ous sodi um sul fate, filtered, and PCT/EP2003/014067

concentrated in vacuo to give 20 the crude products

whi ch was crystallized fromethyl acetate - hexanes to

gi ve 6-(4-

met hdr p-spludiny lof N8ispiropylcy delpivgamireentil dd 251 @0 dirhyl( AldGich) in dry

EEX a!hg@ro%@raf%'(%i Tgyw&mdﬁea énzﬁtht%ﬁ@mﬁé’\sz%%}n Ea)}/a%ggltlld rﬂﬁ 10.0
GEB ob> pA\doigh) a(trv/ﬁfmfl}m erzzgors Péfer Mbupiniitesy 2 solution of 2,6-dichloro-
c@tlczzﬂ:lcgﬁlethyl ester (2 19 § 10.0 mmol) gﬂCI -US) i 1n tetra drofuran (5 mL)

chl or o- phen , 4-di chl or o- pyr |
Yvaé)?qﬁ%flgﬁﬂ%}eﬁlﬂ %f%y{ge ég% e regetiopymixturgwgs ﬁlréecgatd 3/ C for
W tRSBY AEHBRA2T &€ Eéaﬁkﬂﬁﬁqﬁ&dﬁﬁﬂas adddd allaiEobin 4-dithro-5-

A ?ﬂﬂ%l%%lng hle?y % é]#l& T an%zt%gleqc sv\%raa raﬁgahydrofuran
i ¢t 178 hiandhthoregctign muhencawestlrrdd & the sani©teMpenatate)for 1 hour

(LA M Ghed td gvaﬁnLHbdt%r 36P@2Ad tﬁfrédefor 30 g{naﬁ‘tlég Q%re réaction

sql ution henyl acetic a
Buxiyre vas Cﬁlytiﬂ wifhye R%IYLﬁfsta}e @W:mlus)l ﬁWCtSSétVﬁbzmﬂdh@}/ vith paturated
aGudvlu} aﬁnMurﬁ@HR)‘ﬂldbyolhﬂbﬁ@IOOQﬁL){ wated (SY LN ged Bﬂﬁie {308nL), dried

react m xtu
bR GpL2o T 4atieE sf B nlshed ndinns Rhuted Bhnme B o fiigvas
pfirifedibyiflashicolumrbehrbod togearthylte pive R e @i diehlpdo-phery))-5-(D4-
¢ xa0H! ;
%}MO YRS b SoR il hebD Bt A bR YidF1.57 & 826
he same tenperature for 1 hour then slowy allowed
to warmup to -30 C and stirred for 10 m nutes. The
reaction lo mixture was di Edmeglegbth ethyl acetate
(100 nL) and successively vvashegl W th saturated

AR PR i 7 B PR R AP Pl o et

s#bif ate, filtered, and concentrated in vacuo. The

resi due was purified by flash col um chr omat ogr aphy
to give 2-(2,6-dichloro-ghkenyl)-3-(2, 4-

di chl oro- pyri m di n-5-vyl opi ogj.c_acid nmethyl ester
as a colorless oil. (Yield .6 15 % Exanple
2b N
3- (2, 4- Di phenyl ani no- pyrhﬁﬂ%'
henyl ) - propi oni c aci d mnet

ch) 2-(2,6-Dichloro-p
estqsr aNH Cl

A mixture of 2-(2,6-dichloro-phenyl)-3-(2,4-dichloro-pyrimidin-5-yl)-propionic
acid methyl ester (0.20 g, 0.53 mmol) (from Example 2a supra) and aniline (2.0ml)
(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 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 to give the crude 3-
(2,4-diphenylamino-pyrimidin-5-y1)-2-(2,6-dichloro-phenyl)-propionic acid methyl
ester as a brown caramel which was used in the next step without further purification.
(Yield 0.18 g, 69.3 %).

Example 2¢
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NHW-NOOGC 6 1 20 A mxture of
2- (2, 6-di chl oro-phenyl)-3-(2, 4-di chl oro-pyrimdi n-5-yl

w0 2@ropiseni ¢ acid methyl ester (0.20 g, 0.53 POMDEP2003/014067

(from Exanpl e 2a supra) and aniline (2.0mM) (Al drich)
was heated at 110 C for 2 hour382-The reaction m xture
was washed with hexanes (50 nL x 3) and the
ét(ﬁﬁﬁa:ﬂﬂmb pkmsylbjéqﬂnnﬂd}phén}démiab BadihytlrovsH-frado[2,3-
HESHNSin- Yt Nen dissolved in ethyl acetate (100 ni)
ﬁghsucgESS|vely washed with saturated 25 aqueous
amoni um chl ori de solution (30 gL), water (30 nL) and
brine (30 nmL), dried over anhydr sodi um sul fat e,
filtered, and concentratedn' 0 give the crude
3- 7
(2, 4- di phenyl am no- pyrim SSyIf 2 (2, 6-di chl oro-phe

nyl)-propionic acid net r as a brown carane

whi ch was used in the n t hout further

purification. (Yield O. 18 g, 69.3 % . 30 Exanple 2c

WO 2004/ O 6822 014067

6- (2,8 Bioas: %,?é R?P %@ﬁw@ngwewpa%ﬁ% dichforgphenyl)-

yosmeGiktapigd mhethyl[eeB3(0. k8] g, py36intindi) {frémofiiantyle 20\suphkh )Nn §lCial acetic

gglfl é@ %LJ-I;%I% %d&?d %ﬁlﬁ%ﬂra‘i’gd sulfgrlc agd >§? néL 12 oge gort}ﬂn The reactlon

iy was %ﬁﬁ%%é@minmht myd 14551 Cefor éﬂ)otln& Hhows. 3°€fter coohng,

'ﬂﬁ@x‘eﬁct(cfnrrﬁmt@éw Hﬁut%@ WHBRERY] abé@atg K REind) alﬁpﬁﬁén%he@&itg 2N
ﬁ&% entraéed sulfuric acid d I

F‘ﬂu%%‘é S‘Vb%}l{q ﬁora%wtlwéwwpwé&ad@a guccessively

135h«d w@M@WQﬂﬁI (0 rabylarkksrire (flo Enlé)ﬂ@ﬂié&%veﬂa Sus séﬁ{uﬁf[ sulfate,

the re tion e :
FSr B cs i S o siis e Fis Do Hieh bl o Strtlized from
lethgt acctade- bodantsitogive PHE, @dghhm—phay;é)r 8phsnyd pphatykdino-5,8-
ﬂ@dﬂy? §ﬁ£¥ﬁbgfﬂggfover an zg Bhglgﬁggé ﬁﬂ%?63%ﬁ.

filtered, concentrated in vacuo to give the crude

VAN Rl bt At wbe@plfcwéan e S 58kt o -

hexanes to give

6- (2, 6-di chl or o- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8-

di hydr o- 6H pyri do[ 2, 3- d] py Exangdier3a7- one as a gray
solid. (Yield 61.2 ng, 36.3%.

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 sulfuric acid (1.0 mL) and the reaction
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 2.05 g,
97.6%).



HRVE mz Cal cd for C25H18C12N40 (M) : 461.0931. Found:
461. 0934. 15 Exanple 3a 3, 5-D net hoxyphenyl acetic

wa@edod/omsehyl ester O o~ To a solution of PCT/EP2003/014067

5

1

o

1

wl

20

25

3, 5-di net hoxyphenyl acetic acid (1.99 g, 10.0 mol)
(Transworld) in nethanol (20-33) was added

concentrated sulfuric acid (1.0 nL) and the reaction

20 mixture was heated at rEfdmpleBbr 24 hours. The

reaction m xture was concentrated in vacuo. The

B3 AODRhIARS- Py ABRIALS-YY &d(3M-Hn &hEW/- pl?&lgt)aﬂr%p{oﬁﬁoac%ethyl ester
and successively washed W th water nL) and brine

(50 mL), dried over anhydrous sodbun1sulfate

filtered, and concentrated in vgcuo to give the crude

3, 5-di et hoxyphenyl aceti ccaci d yl ester as a

bl ack oil which was used,4 ~step W thout

further purification. (Yiel 03 g, 25 97.6%9. WO

2004/ 056822 PCT/ EP2003f'014067  ©°33 Exanpl e 3b

3-(2,4-D chloro-pyrinidin 5-yl)-2-(3, 5-di met hoxy- pheny

|') - pTepiselitiondE NisoHro lam(ihe (104 N1®6 nfsholN(LdEch) in dry

Bttt O 8 zs“v%é S % 4Egeian fib Perdrs ?l%%m

Wa8 manakal £ GAId ribht ag -78 tQrinnidbar @Bgom. Mten3 thekaness a salufornbf 3,5-

%Q?]%H‘Hg %héx@k ?5&1{8 Iaad%%etg)ﬁgst deﬁ (9)76919 01&3‘%:‘6%12 %}%&gle 3a supra)

atteérahgirnwaleé’i wi.) was obleg by injraiomin 9 sy(rmg andsherrpiciog anixture
SdpSited &t -V&C APHALAIHB@Mik GedTh tHBSeRHE %daeare was added a

ecti \Y; ringe dthe re i on mxt
sohioe ol R S Y oDy Bode LteE b Gsotal] Grom Example 1c
Slﬁﬁﬁ) imuatmh;»&uﬁu&m(&mh)okiem tC tnd &erHddthﬂ niifkture was stirred at the

samcf gj ! Chel%,%{rh er:f§ i ggﬁ)r h¥lo B}yal owe r ah g? 9?0 ‘%aannd(sgrred for 10
mihutgs. Tlmsea@tlan dnltdhlee we&a@tut@hwrth xth)r} eetets (190 imly)edd auccessively

Wﬁﬁied%ﬁ?satt%@r Eégu‘:s‘ aﬁﬁﬁorﬁu&%oﬁcﬁ%@hﬁmﬁ%% Iﬁtb Qyé'?eq 50 mL)

warm u irred for 10 _m nut

%bf% ﬁS(ﬁm%i airlé s aahvirpaasqmrﬁ sakfafey filiepech a%cqr&emrated in
%auoamﬁe Sdiicie 5k p@ﬂlﬁed yefsle dolwhin chsanbifort ty wghe@&s(z 4-

3 £ !P uﬂ?éﬁ:j?llgglr #ﬂ_ﬁ 2 g%, # g&g%yé%yogh%brbr %rggloglbcd:}c&ﬁ,‘nnkl)yl es?er asa

soloflagsenil. (Yikltldrddg, 7&08o)concent rated in

Example 3¢

3-(2,4-Diphenylamino-pyrimidin-5-yl)-2-(3,5-dimethoxy-phenyl)-propionic acid
methyl ester

A mixture of 3-(2,4-dichloro-pyrimidin-5-yl)-2-(3,5-dimethoxy-phenyl)-
propionic acid methyl ester (186 mg, 0.50 mmol) (from Example 3b supra) and aniline
(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 each time. The
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vacuo. The residue was purified by flash col um
chromat ography to give 3-(2, 4-

waele@hiomise2 pyri m di n-5-yl)-2- (3, 5-di net hoxy- phePgI/EP0®m 4067

ionic acid nethyl ester as a colorless oil. (Yield

1.45 g, 78.0 % . Exanple 3c 2034-

3-(2, 4- D phenyl am no- pyri m di n-5-yl)-2-(3, 5-di net hoxy-
phiglug Was grsegivohinetlyt acttatertiiObyhL)esidencassivelvishediwdh saturated
!i!ll\éle%'uparg olﬁtgﬂfo‘?lrdlgsﬁ)lgtlon 30 rﬂd éNa{eé (%O aqu)naém 18§(m§ p30 m%/,) dried
Pyer aphﬂtrpaﬁmnaa|salf%tﬁlag¢redeé%¢on(cswtﬁ@ in ‘@CS@‘C%%‘? the crude 3-
g A &&jmlm pnﬁﬁtnﬁ%)ylmotsém&huéﬂ%xy%eﬁﬁ) r&pibnic acid methyl

Al d h d.at 110,C f
LHb PO AT Rs DO et i 16 e LiRastioyt Ny pyjification.

anidldte. sanpeovatbant was decanted off after each tine.

The WO 2004/ 056822 PCT/ EP2003/ 014067 -34 residue was

di ssolved in ethyl acetate ) and successively

washed wth saturated aqu%%%ggagﬁoniun1ch|oride

sol ution é 830 mL). and brine

ar(PedDirggt ?XYaﬂh&W})o&mh@W ﬂmhewpmeﬂ@ 8¢qihy Peéé{ Pﬁﬂ@o (2,3-
emdimyesel N vacuo to give the crude 3-

(2, 4- di phenyl am no- pyri m di n-5-yl') - 2- (3, 5- di net hoxy- ph

enyl) propionic acid nmethyl 5 estgr as an of f-white

solid which was used in the next tep wi t hout further

purification. (Yield 241.5 ny, 7 % . Exanple 3d

6- (3, 5- D net hoxy- phenyl ) - phenyl am no-5, 8-d

hydr o- 6H pyrido [ 2, 3- ?+ gn-7-one o~ \ O HN

N NO10 66 To a sol utfon ofN
3- (2, 4-di phenyl am no- pgime ﬂ:iJS-yl)-Z-(S,S-dinethoxy-
phenyl) -propionic aci t ester (0.11 ng, 0.23

mmol ) (from Exanple 3c supra) in

To a solution of 3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(3,5-dimethoxy-
phenyl)-propionic acid methyl ester (0.11 mg, 0.23 mmol) (from Example 3¢ supra) in
glacial acetic acid (2 mL) was added concentrated sulfuric acid (0.1 mL) in one portion.
The reaction mixture was heated at 120 °C overnight. The reaction mixture 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 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%).

HRMS m/z Caled for Co;HouN4Os [(M+H)']: 453.1921. Found: 453.1926.

Example 4a

3-(2,4-Dichloro-pyrimidin-5-yl)-2-O-tolyl-propionic acid methyl ester
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gl acial acetic acid (2 nL) was added concentrat ed
sulfuric acid (0.1 nL) in one portion. The reaction

worRoossas22vas heated at 120 C overni ght. The r eBCI/EP2003/014067

m xture was then 15 diluted with ethyl acetate (50 ni)

and quenched with 2 N aqueous-3®di um hydr oxi de

sol ution. The organic | ayer was separated and

succ&ssisvktipn widhisoprapylbychatesylafi® (1144 g, #h0 nhnol) éAldHoh) in dry
f r

gt Qo O/ El POV ALY 5 SRIMT B0 B e Eudfing. 100

whnelh (dldsick) 3isTHIC ppdet alrgqmﬁéﬂehs}(? MATEER R eolutlh@ r&Aetolyl-gcetic

géiy %qethyl ester ﬂjl 64 g, 10 0 mmol) Lancaster) in tetrah%drofuran (5 ng3 was added
met - 2- phenyl am no-

3,
Ey év?ft’@m&ﬁ a5t 5“13 hezeﬁca%m Feia Hrhat o 1 éﬁ grother 30
btintes. Sl thid.redcYoe ntlxtG3e Was@ided 3 sdi¥ion bRMB-ditHl 016as -t omethyl-
Einm%nglﬁﬁ Ly O,% d:l’(“l 'l_y(ﬁ]om ﬁxaml}lg%c suprg) 1nqetrﬁ'1y%rélfgran (5mL) at -78
3C @Qd dheDieadtlonrmoixpyre wab stimedbatythg saae(tempbnakurp faxpl lonirchen slowly

t

PCT égg 6/!(;)%#“01%2{82 ?0 Gd_: and tgred gélcr) 98 Qlln}é\%geg B9/ ORBBA Mixture was
il visd prBysid pesten él@ﬂi)l rahi . quscessivly waghed withpriurated aqueous
éﬂnwﬂlﬁﬂ)chldhdérsbﬂutlbﬁK IWMQL Nabkr 50 fnl@ afd brivess0addgdried over

ut vl lithi um exane

e st S Rlshtst i coReiar iR vagia TG fesidieqyas purified
1952) flath ahuroh cﬂoﬁmﬂtqygralﬁqetblgmve 3a(3,4 divhidnylpyeiatidin-F-31) @40gtolyl-

r,) r (o2y ML) was

BEbrloERHY meRACRRE B col NSO SR Ak B0 200 | o
m xture was stirred at -78 C for another 30 m nutes.
To this reaction mxture wi%2mplgdl a sol uti on of
2,4-dichloro-5-iodonethyl- pyrimdine (1.45 g, 5.0

B©|4) DifHeaih i@ Pfrémlden SUpy-2)0 itslyl slop iy e eyl éster

nm.) at -78 C and the reaction mxture was stirred at
the same tenperature for hour then slowy all owed
to warmup to -30 C and jrred for 10 m nutes. The

I

reaction mxture was to 0 ed w ethyl acetate
(100 nL) and successively sat ur at ed
aqueous ammoni um chl ori dellsg) ugiop (100 nL), water

sodiumsul fate, filtere nd concentrated in vacuo.
The residue was purifie y flash col um
chr omat ography to give
3-(2, 4-di chl oro-pyrimdin-5-yl)-2- C>to|y| propi oni c
aci d Anmidtyde of 3t(@4-dishlaracpyrimiden$-18)-2- Oty prppiordsadid methyl
%Zte?(o"/@& [§ b36 @flﬁfml ﬁoﬂ)kExamr%le 4a su gra) and an1l1ne (2 0 mL) (Aldnch) was
yl am no- & K é
a @pﬁl%ﬁ{?) gggre he reactlon mlxture was washe wit hexanes 50 mL x 3)

and the supernatant was decanted off after each time. The resulting solid was collected by

(50 nL) and brine (50 nLT? dri & 8ver anhydrous

filtration and washed with diethyl ether to give the crude 3-(2,4-diphenylamino-
pyrimidin-5-yl)-2-O-tolyl-propionic acid methyl ester as a white solid which was used in
the next step without further purification. (Yield 412 mg).
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al NH NHNNOO 6 A mxture of
3-(2,4-dichloro-pyrimdin-5-yl)-2-0-tolyl -propionic

wa@ediod/osasehyl ester (0.28 g, 0.86 mmol) (from BEXEREP10683/014067

4a supra) and aniline (2.0 nL) (A drich) was 20

heated at 120 C for 1 hour. Th& feaction m xture was
washed with hexanes (50 nL x 3) and the supernatant

was decanted off after eacBxdmpledc The resulting solid
was collected by filtration and washed with di et hyl

1 t iA6-C

SRR A COMIBLI L o BT S0 i -on
as a white solid which was used the next step

wi thout further purification. (Yi 412 ng). WO

2004/ 056822 PCT/ EP2003/ 01 anmpl e 4c

8- Phenyl - 2- phenyl am no- d\t 8- di hydr o- 6H pyri do
[ 2,3-d] pyrirridin-?-on N\&?—NNNGG To a
@ di -yl)-2-0-tol yl-propion

sol ution of
3- (2, 4-di phenyl am no- py

ic acid 5 methyl ester (170 nmg, 0.39 mml) (from
upr. I aci aceti ¢ acid

e 4b s was | .
addgﬁo aofeLRp PQ? Attt aming Pa,fnmdlz - -9 t@iyé rpropionic acid
pethyl ester ( Th@rrfge@.BQ ol fdrid Ba i@k 4bheptLlan gl‘aalll&et{% acid (3 mL)

PN T SEN O 09 S3 B nSHA Sh e v
b@d¢dﬁﬁ HY GCernmg}gdl"hﬂrﬁmmonTtmtm ganihen|ddyted wudsethyl acetate (50

ﬁﬁl?%ﬁétqﬁgn@l@&i w?t‘l’l@%% éb%k ¥o h@&i &%&é&so‘f‘@&o%r Téé‘gr ik layer was

and brjn over Fous SO

A df%uF‘Eeéﬁl\é%iYWéﬁli‘é d pitaceter (49 g&).aﬁd\bweélq@?tbudmd over
amde@m@dmmdnﬁtes filtwldl cdmdva@ﬁc&msadah Ivhamofgmrth@&rhué products

RBRDRS Rt e DSty e Sk E2 ey Gno-6-O-

toitylt 568-sldyiddo- 6H\rjpyeidxb 2,221} pyrivgidin-77oné%}p a wHRYSold. 1 Yiehl 123.6 mg,
1‘77390 ():26H22N40 [ (MtH)+] : 407.1867. Found: 407.1866.
éxan’pl e 5a

(2. 4- D|chloro p rlmd henyl C{OI‘O;JIOI’]IC
S hcdggrtqu 2N40 (M+I—I) ] 4071 67. Found: 407.1866

n

Example 5a

3-(2,4-Dichloro-pyrimidin-5-yl)-2-phenyl-propionic acid methyl ester

cl

N7

|

—~
CIJ\N 0% 0"

To a solution of N-isopropylcyclohexylamine (1.44 g, 10.0 mmol) (Aldrich) in dry
tetrahydrofuran (20 mL) was added n-butyllithium (2.5 M in hexanes, 4.0 mL,
10.0mmol) (Aldrich) at -78 °C under argon. After 30 minutes, a solution of phenylacetic
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
°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



G NI d NOO- To a solution of
N-i sopropyl cycl ohexylam ne (1.44 g, 10.0 mmol)

W@ 20dioseskd in dry tetrahydrofuran (20 ni) wasP@EOERIH03/014067
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n-butyllithium (2.5 Min hexanes, 4.0 ni, 20 10. Onmol)
(Aldrich) at -78 C under argon37After 30 minutes, a
solution of phenyl acetl c acid net h{r) ester (1.50

Ao it cHlogiAE swliier) (10R reley matey o) sl pne(sp wilsdried over
aﬂﬂ%%t@éodﬂuﬂi ﬁﬂitateoﬁlté%@ a%d%ﬁééﬁ%teﬁrig VE&% "I‘E@Fésid%‘ was purified

re was stirred ot her

ool B maREARRY do die T dedicBowspLRmsin gy -2 Phienyl-
propiddiic idid ket edearaicBioklessill (Yieldilm® ¢ §4.3%)9, 5.0
nmmol) (from Exanple |c supra) in tetrahydrofuran (5
n) at -78 25 C and the reggtign m xture was stirred
at the sane tenperature fcl?ﬁ‘fllgcjrcm? then slowy
aIIovved to warmup to -30 C and stirred for 10

Fi(Bdtdiphempamineapytrinaidingd wil)u?-ehoryd-prepipuicedidwnethylestsy |
acetate (100 nL) and successively washed with
sat urated aqueous WO 20 56822 PCT/ EP2003/ 014067
-37 anmoni um chl oride s ion (100 nl), water (50 ni)
and brine (50 nlL), dried ovg @ ous sodi um
sul fate, filtered, and congentraytedt’i n vacuo. The
resi due was purlfl ed by, g8h,£elam chromat ogr aphy

to give 3-(2,4-dichl oro-Iirlmdln 5-yl)-2-phenyl -

propi onic acid nmethyl e§ as a colorless oil. (Yield
1.00 g, 64.5 %. 5 Exanpke 5b
3-(2, 4- D phenyl am no- pyri m di n-5-yl ) - 2- phenyl - pr opi oni

g ?341,3 g}%&ﬁ eoc}fgsge{ ‘i’ilr%}ll (l)‘_'pgrquuF gl"g% Q. e 1?8 uorn?c Qa methyl

estérd Orpdtgh {0 mmeh) & omo‘ixampée 5alsu®raimﬂ)an(lm¢ éﬁrrO Exlér{ﬁlct;@énwas
ﬁé’a‘%cﬁat IQUGIC"T 1 h&fr Tﬁe Qea&tan Qv ¥R vhth H%B&QS@%L x3)

our. he reacél on m xture was was

hré@(ﬁwfégpfrsetaﬁ{waé @fants% el esaalpema'?wsw%wa%@saayéaoqved in
eth/] akbtaed (t IQ?QTL) tathuchsRﬁ'erWsﬂé&wm&tﬁﬁ@dal &G av@tohiim

el a SS|
Ehieie PR, gt kel RO S B3RS0 A eh Syt hfydrous
vadiem sq@Betenfiljeraddnd mrmen(r&@d i yacudrThedrodeprodnttyls pusified by
ﬁg 'c,lﬂ)mrgff AR ’t%%rbw i %Pﬁj) cﬁqﬁ&c A rd?ﬂh%ﬁylh&lﬁcﬁﬁ%ldm -5-y1)-

e Cru
2-phenyl- proplomc acid methyl ester as a white amorphous solid. (Yield 0.35 g, 82.3 %).

Example 5¢

6,8-Diphenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-d]pyrimidin-7-one

5\( N~ 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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15 flash col um chromat ography (silica gel) to give
3-(2, 4-di phenyl am no-pyri m di n-5-yl) -

wWQ@2@hesgk2 propi oni ¢ acid nethyl ester as a whi PEI/EP2003/014067

anor phous solid. (Yield 0.35 g, 82.3 %. Exanple 5c

6, 8- Di phenyl - 2- phenyl am no- 5, 8gli hydr o- 6H- pyri do

[2,3-d] pyrimdin-7-one N\ HNNNO 66 20 To a
&phmtdd&rmdaﬁccesswely washed with water (10 mL) and brine (10 mL), dried over

g’ﬁh&%tcﬁis%é&ﬁe né{léfg{n éf;ﬂ? E%dm%onﬁzngr )1n2 c% éwe%(o ?Q iproduct
Bhichoyas adys geé&dwtb}fl%etameémms @ngwes@dewhe@yla Irlrgem)rlnannnO-
g athfros %@?E}fﬁd(ﬂ@ i3dy) iagnmralg' 7‘09@% aﬁ%’hobﬂﬂvn s-gﬁ@ Yleld 61.2 mg,

reaction ver ni
SoolnERM 7 Galed 5 orhnhie? dOVASD i PEA 0 quwdemvm
acetate (50 nlL) and quenched with 2 N aqueous sodi um
hydr oxi de sol ution. The organic |ayer was WD

2004/ 056822 PCT/ EP2003/ 014Btmple 88 separ at ed and
successively washed with water (10 nL) and brine (10

LS OB A o o

whi ch was crystallized fromethyl acetate - hexanes to
gi ve 6, 8-di phenyl - 2- phenyl am r&o 5, 8-di hydr o- 6H pyri do

[2,3-d] pyrimdin-7-one a§ a Ii brown solid. (Yield
61.2 ng) 5 66.2 % . HRV& Bdr C25H20MN40 [
(MrH) +] : 393.1710. Foypd ~39 . Exanpl e 6a

3-(2,4-D chl oro- pyrlmdln 5- yI) 2- (2 5-di rretho)cy phen
yI) propionic acid ethyl ester I C NO- C 'Al NO
O'' 1Tde salusioh of NeisoprbpNcycaisrd pyiney(d 146 I5e k30 somele ({1drigh) in dry

ghgal%m%ykéo &ﬁk)%g £d8ked 'n%%?lﬁthullg h(/]b %tmqn A4S oAy @%120

hexa é)gp
mmq)) BeaBeh) at Al &j";/q %;er afgon7é g mé}ut%fr @ﬁu’ﬂ% ?
aﬂnéfhﬂkﬁpﬂémylﬁceﬁ@hdﬂcﬂ tet(hlsﬂ @fer 22 54 dﬂO@ﬁlhﬁﬂy@h@rﬂc}H)aﬁ %tiahydrofuran

fi{“i& H\S?Ej ¥{1,C}%§%t n}(félorﬂ_\jla m&a 88 e?c& op (‘1{11ixgur¥2: wa%‘stgred at-78

8@ fommetleen 30 hiigutes ot the reantion nmetumsasatided asblation Ji2,4-Gichloro-
Egg @ﬂ%gﬁ;yrﬁgidméggugsgas g%;&pg <fr8ﬁc%ea%1ma<§u&s;£ ias
eetiabydredung (5 By iahi’8i ‘Feand tha sragtiorsmixtsegras stiredaj the same
ExApRhRrdfor 3 WRLAheh Blowly 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-yl)-2-(2,5-dimethoxy-phenyl)-propionic acid ethyl ester as a
colorless oil. (Yield 1.00 g, 51.9 %). '



tetrahydrofuran (5 nL) at -78 C and the reaction
m xture was stirred at the sane tenperature for 1

woaos/osdsen slowly allowed to warmup to -30 C BOEP2003/014067
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stirred for 10 mnutes. The reaction m xture was
diluted with ethyl acetate (10§h nl) and successively
washed wi th saturated aqueous ammoni um chl ori de
solution (100 nm), water (BRnpldeR0 and brine (50 nl),
dried over anhydrous sodiumsulfate, filtered, and

trated in _vacyo..The resigdue.was purified by .
PR bR kR 01 a2 {55 b YRR R bicHiontY acid ety
ahtarhl or o- pyri m di n-5-yl)-2-(2, 5-di net hoxy- phenyl ) - prop
ionic acid ethyl ester as a colorless oil. (Yield
1.00 g, 51.9 %. WO 2 05682% PCT/ EP2003/ 014067 -39

Exanpl e 6b 0
i n-

3- (2, 4- D phenyl am no- pyri
phenyl propionic acid ethy
0"-'"5 The mixture of N .J A
3-(2,4-dich|oro-pyrinia?n-%-j1)-2-(2,5-dinethoxy-pheny

)-2-(2, 5-di net hoxy-
N NGO HNNO

| )- propionic acid et ester (0.36 g, 0.94 mol)
(from Exanpl e 6a supra nd aniline (2.0 nL)
(Al drich) was heated at 120 C for 2 hours. The

jon.mxt . washed .wi.t.h (50 m x 3
S AEn S e S b A TR
Prupisrsadd ethyhaser §0.36 gl 0@rmintol bty Eaceplate sii@Damd gniline (2.0
T
bexanes (58anlnk ), add ieabupermatanamihy decanied o8@ftansash titee: dhe residue

{vad B8EREd iR @gxgp&@&?@(tlb@hﬁg ahB sNQEHRrely WSh &I W stfREUCIqueous
was trltﬁrat d mnthé§$£ig acetate

-'h T i
PSR RGhigside golEgn iens0 L) epd brige, VgL, dried over
R ﬁuéé@oﬁgnﬂ 'ktliifahe){ Elteﬁeh,ea_[nd_tdb_ngéri\tﬁtﬁd in gacu?f). 'ghe crude product was

< ; di nyl am no: pyr i i n-5:.y1) =2 (2, 5¢ :
iR RO AT SR TL RSENAL cscaty sionane
yesHedwigodiethyl ethérdh gwas- (Asfedipheny4meinoepyrinti€is b gh)-2-(2,5-
@(r%%gp)gr-gfé'&}yhﬁfop%é {4 éﬁ‘&l%ter Gsd féllgwdsglzd,@l}ﬁ& wusedln the next
step wvithopt fasthepRryzifiretiapy (Yidd Abeding 23-8Keny| ani no- 5, 8- di
hydr o- 6H pyrido [2,3- d] pyrimdin-7-one O N\ \ | O

Example 6¢

6-(2,5-Dimethoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido(2,3-

|

0
N7 0
@(fgl
/kN/ N” o

To a solution of 3-(2,4-diphenylamino-pyrimidin-5-y1)-2-(2,5-dimethoxy-phenyl

d]pyrimidin-7-one

HN

propionic acid ethyl ester (100 mg, 0.20 mmol) (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 aqueous sodium hydroxide solution. The
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~ HN NNO 20 To a solution of
3- (2, 4-di phenyl am no- pyri m di n-5-yl) - 2- (2, 5-di nmet hoxy-

wW@b@ayses2pr opi oni ¢ acid ethyl ester (100 ng, OPQDEP200$/)14067

(from Exanpl e 6b supra) was added 5 % concentrated
sul furic acid in glacial aceti4-acid (2 nL) in one
portion. The reaction mxture was heated at 110 C for
Qr:gEmh tayeswasifepareedenil oncaisivelyrvesheswith emated i 1 Uinédland biine (10

E Ry, e

gldd}ﬁqh%r OXI ge SO du?{;&‘gﬂﬂtﬁhﬂﬁé}%j%o% O(%ggl%ég%?%&o to give the

ErexygBYbith 0By crystallizes Gami hyl agesate nhexapepirgavedtt (Zarid

Duﬁ@tﬁéﬁy ﬁﬁéﬂ&l)‘@%ﬁ@:@d@-ﬁﬁknﬁhﬁﬁoJ(’S;Bodll’{}dro%w idoR,3-dfbyrimidin-

dried qv sod at e, I tered,
girﬁ’)&eéﬁﬁ‘bg i ieé8ﬁ$R¥Vifgﬁ6 g}?jghe/%t he cr ude pr oduct
whi ch was crystallized from et hyl acetate - hexanes to
W ﬁl/( @alod for C;7H24N4O3 [(M+H) ] 453.1921. Found: 453.1925.
Di et hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di hydr o- 6
H pyrido [2,3-d] pyrimdin 5 7-one as an off-white
solid. (Yield 75.6 nyg, 83.@,&% le IRMS ml z Cal cd for

C27H24NA03 [ (M+H) +]: 453.1 ound: 453.1925.
S{E At Eparimidr a7 -sejiops Pheu LR AV
ropi onic acid nethyl ester ci 10 To

a solution of N-isopropylcycl ohgxyl am ne (1 44 g, 10.0
mmol) (Aldrich) in dry tet®ahyd ran (20 m) was
added n-butyllithium (2.5/MmMJimbexanes, 4.0 ni,

10. Omol ) (Al drich) at -7/81\Cu jer. argon. After 30

m nutes, a solution of 2 nkt H’ox;?phenyl acetic acid

nmet hyl ester (1.8 g, 10.0 mmol) (TC-US) in

tetr Eh)&@blﬁﬂ:cjluha)lﬁN( ﬁo;ﬁl’o}ayl‘dﬁﬁoﬁdﬂ@ﬁnﬁﬂ(li%]g&m G) ﬁﬁn@ll) aélgni}é) in dry
r e .an eac

RIS BRACY S0 Bl e e ah PR b A0 ks

a0lGeunal) éAdIdutln)m’u -of °C2urlded|acgqalnoﬁfter 30 minutes, a solution of 2-

%( cgﬁgﬁéfgrﬂcet@é’ e[csid.'i'ngfh[}?esge} (ﬁ% &910 @nﬁnw ¢1-Uks Qﬁ‘etrahydroﬁlran

supr a tetra rof uran
£enLy s F ket VG RIeRHOR TiA & SYRRREC SRR ﬁheereacalontra@t@s s sirced at 78

e TRe R hkr %Ofn‘ﬁhuﬂes QY Mhe E&@ﬁoﬁ hitduye vds! ag‘ldqi/é‘dja ESlud@i 61 24p-dichloro-
e. react.i.on

nd.stirred_fo :
hpdereTyERTRIdae it hogemyD (BoR e boTREY Sn
seteabgdsifvah)(5 (L) wasBed andithe satmratmduaqlmatmedi antha isamre

%lﬁ&:’rﬁ?’?e %Qlllﬁtéphp H’legl:lSQ) % dwe\ﬁqg %\%rr{q?rl& tgL% °@Qrgd Mrké?.iefor 10

over

| fminptes.elhe reavtion @m@@mq Waq @bltecthth 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-yl)-2-(2-methoxy-phenyl)-propionic acid methyl ester as a yellow
oil. (Yield 1.40 g, 82.3 %).



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

wale@hosise2 pyri m di n-5-yl ) - 2-(2- met hoxy- phenyl ) PET/BP10051014067
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c acid nethyl ester as a yellow oil. (Yield 1.40 g,
82.3 % . WD 2004/ 056822 PCT/ EP2DO3/ 014067 -41 Exanple
7b

3- (2, 4- Di phenyl ami no- pyr i nExineplg7ly| ) - 2- (2- net hoxy- phen
yl') propionic acid ethyl ester NHO N HN 111, NOOA

Bi(ZuUDBhehylamino-pyrimidin-5-y1)-2-(2- metho henyl) propionic acid ethyl este
3-(2, 4@d|c};1loro%yyrr|md|r¥)53§ )gfp I}wfgfy%henyl) py '

ropionic 5 acid methyl ter (O 34 g, 1 0O mol) (from
Exanpl e 7a supra) and ane (21 0 m) (Adrich) was
heated at 120 C for 1 hob

“nThe G ion m xture was
washed with hexanes (50 t he super nat ant
was decanted off after each i . _Jhe residue was

di ssol ved in ethyl acetdthe N100 nP_f and successively
washed with saturated a us ammoni um chl ori de
solution (30 nL), water m.) and brine (30 niL),

dri ed over 1o anhydrous sodiumsulfate, filtered, and
concentrated in vacuo. The crude product was

t rit Amaixedewf 342.¢tdighlomepstratidin-5fydx 2ui2 snetidrey- plemyl) tpropionic

e{rfﬁetmgﬁtﬁlg@'tﬁ?’ ?]@ \#gﬁﬁof) h%ﬁ?ﬁia%blé@su?%sa!ﬁ@danm&erﬂzo .mL)

QICg)- wasdreategdiab dh- foy dihemsi Thezeagtipn migpuewahwseped with
ﬁ&@ﬁyé OSOQﬁD@|3PE‘Ih&th?ﬁhﬁerﬁ@t%ﬁﬁ’\{«as&ﬁt:ﬁ{te%ffaft?’ﬁ:lab}?ﬁhl%OTIhéjreadue

I N e

b (sal e By aate 19050 an) Sherastycbivashest ViR ipratertaqueous
ﬁm@&}dmmh:hlwxckahehmbjx (B mh_ﬁa,wgdterz.%@)hﬁnyihélhs‘rme{ﬁ) &Ly idniedrover
%i}@)ég&y#gqgmg g.rl%t’cci, g%]tg%:?,' A loReditAPe 18 vhcud ThNcrdde lpr(%tmt was
gritepatad withledny heatatnohpynesnibie resaltipg yolizl wa-cglleasechiey) Byragion and
QaEhEd V%g} %ﬁ%@@x&ﬂéﬁo %?g@s(‘gaf;g@msirﬁfno( I]fm%lﬂrg*yl)oz A methoxy-
ggoﬁky@q&rpaw@& @td%‘i?«ylcesgf‘é g3 yeloy sabiar ‘@%S. ‘ée%e} the pgxt step

witholubhfuether parifidacion. (Vivkd BEREHigo.9 7d)xt ure was heat ed
at 110 C for 3 hours. After cooling, the reaction

m xture was dil uted Example 7¢

6-(2-Methoxy-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-

d}pyrimidin-7-one

|

0

“ﬁ/\ﬁ@
HN)\N/ N"o
To a solution of 3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(2-dimethoxy-phenyl

propionic 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
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with ethyl acetate (100 nL) and quenched with 2 N
aqueous sodi um hydroxi de solution. The organic |ayer

wom4e8822 at ed and successively washed wi th waP@&r/EPR03/014067

m.) and brine WO 2004/ 056822 PCT/ EP2003/ 014067 -42

(30 nL), dried over anhydrous 4odi um sul fate,

filtered, and concentrated in vacuo to give the crude
(30anlLi; tried beer anbigtropy oditoh suiése, diltystdadd @ederitraed mtvayto to give

%% géﬂn&rﬂduc‘%xﬂ% r]ﬁe) prgg{l%t%vas cryétallhzed frlo‘;ﬂn rr?ﬂr%l agetgte di hﬁxagxes to
Svehipynitiot oheoyhel phyhedimanins. b dhy bbb ids 23-

C@Zﬁﬁnd&xﬁ ghgas]alqgofﬁvdﬁﬁe s8id. '%Y {¥d-119.4HRB W %) Cal cd for
422.1743. und: 422 1747 Exanpl e

s Eﬂﬁd EJ 'c&# SR NIED S A ™

3,5-bis-trifluoromethyl phenylacetic acid (3.0 g, 11.03
mmol) to (Aldrich) in methanol (20 nL) was added
concentrated sulfuric aci dEfainflefd ) and the reaction
m xture was heated at reflux overnight. The reaction
The resi due was
T g A R R B 'nt) and
successi vely washed mnth wat er (50 m.) and brine (50
m.), dried over anhydrous so fmsul fate, filtered,
and concentrated in vacuo. Thg.crude material was
purified by flash col umm 15 nq;ography to give
3,5-bis-trifluoronethyl phe eyl c acid nethyl ester
as a colorless oil. (Yieyehgr27Fg, 72.1 % . Exanple
8b

(3, 5-Bis-trifluagronethyl-phen chloro pyr
i m difﬁ asolptipn of 387k t@é?faethefk%(xr%wlafé ¢ apid 23 H.03anmgl)
{AldrikhFin drethanol (20 mL) was added concentrated sulfuric ac1d (1.0 mL) and the

reaction mixture was heated at reflux overnight. 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. The crude material was purified 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

To a solution of N-isopropylcyclohexylamine (1.44 g, 10.0 mmol) (Aldrich) in dry
tetrahydrofuran (20 mL) was added n-butyllithium (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-
trifluoromethylphenylacetic acid methyl ester (2.20 g, 7.7 mmol) (from Example 8a

supra) in tetrahydrofuran (5 mL) was added by injection via a syringe and the reaction
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20C1 NO O F To a solution of
N-i sopropyl cycl ohexylam ne (1.44 g, 10.0 mmol)

W@ 20dioseskd in dry tetrahydrofuran (20 ni) wasP@EOERIH03/014067

n-butyllithium (2.5 Min hexanes, 4.0 nL, 10.0mmol)
(Aldrich) at -78 C under argomM3-After 10 mnutes, a
sol ution of 3,5-bis- trifluoronethyl phenylacetic acid

ARt wastigted 62-780Cor dnofhd ! nhinttes 018 @éaémhsn SdxttPe was added

2 iaidn ol b AR S R BralaiBE A SXhtaol (from Bxample

PO 56 Bt Zahlp (iR 09 3110 2 OB P C andi3hateat tisremivt8reStdststiedd at the
%1&1;1(6{ tél?lg%aélglj’e é‘%&ﬁ th]ég smﬁﬂg'él?o%ed-{g V\;arm upeta(:%) 8 and stirred for

20 minjitehThe oeastid)mumrteterwasqdytqdnmm etbyl(atet4® (§00 mLOand
Hﬂf@éslwé& Wgﬁe@Q@ﬂpJaﬁJraﬂeg R hinfordi i’ A HQbKEBA ( i&) mL),

he re t on mxture was stlrred
WFHZQ ?%Oa‘ﬁé) %%é?%(ﬁa ) %a@kydf%@rfogwmalfaéﬁ IﬁBﬁ{éé and
tanceattied th ¥aRuo. AtheCedidic: \843' purgdd bpflash cb@lrﬂh Blﬂltcﬁl’iatoﬁbﬁhy to give

%L?9Lﬁﬁ?rlfi”wéte%%&%’aﬁwa%&%% m@«?foié}? g Degiabiine «cid
snethyhestien as bcolorlds oslo(Mielddiv1(gl0Q5 /b)) , wat er (50 )
and brine (50 nmL), dried over anhydrous sodi um

sulfate, filtered, and co ed in vacuo. The

resi due was purified by flggﬁi%ﬁ]éc%lg%nn chr omat ogr aphy to
ive _. . e L _
3:(¢d-Bivheadypinerrisiaiin AgD: e Aiy lsopmetyRheswh:pigpionic
hdidl chiathybestby) - propionic acid to nethyl ester as a
colorless oil. (Yield 1.71 g, 76.5 % . Exanple 8c

3-(2, 4-Di phenyl anmi no-pyri mdin-8 §l)-2-(3,5-bis-triflu
or onet hyl - phenyl ) - pr op ic acidfmet hyl ester F F F
aNH N\ F F HN N O &6~ 15 i xture of
2-(3,5-bis-trifluoronethyl 3- 2, 4-di chl oro- pyr

i mdin-5-yl)- propionic [ ter (0.35 g,

0.78 mmol ) (from Exanph and aniline (2.0

m.) (Al drich) was heat at 120 C for 1 hour. The
reaction m xture was ed wth hexanes (50 nL x 3)

and the supernatant was“decanted off after each tine.
The

A mixture of 2-(3,5-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-bis-trifluoromethyl-phenyl)-propionic 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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resi due was dissolved in ethyl acetate (100 nlL) and
successi vely washed with saturated 20 aqueous anmoni um

w@ bdoswsase2 sol ution (30 nL), water (30 nlL) and BCI/RR2003014067

m.), dried over anhydrous sodiumsulfate, filtered,
and concentrated in vacuo. Thei4cr ude product was then
triturated with ethyl acetate - hexanes. The resulting
solid was collected by filxangilé®h and washed with
diethyl ether to give crude

%‘5? B‘*a"* @“EH% DS Bl phemlaming 4 ity dro- ¢-pyridol2,3
h Pnester as an off- V\,hlte 25 SO|Id whi ch was

used in the next step without further purification.

(Yield 0.47 g). WD 2004/ 056822 FEP2003/ 014067 -44

Exanpl e 8d

6-(3,5-Bis-trifluronethyl

no- 5, 8-di hydro- 6H-pyrido

F V1 FF 111 HNNN)\N

- phenyl - phenyl - 2- phenyl am

Fm din-7-one F F
5 To a solution

of

3- (2, 4-di phenyl am no- 5-yl)-2-(3,5-bis-triflu
oronet hyl - phenyl) - pr n| id methyl ester (0.20
g, 0.36 mmol) (from Exanple 8c supra) was added 5 %
concentrated sulfuric acid in glacial acetic acid

m.) T aeolatipoiof 3-dA4-dipkenyladse-pyrimidint yle-2ndsd h@attlédorometh}’l-
gﬁTr&%O%Epf&ﬁ &1&@1@&&71 estd1§0. Q@?CG B@Hmmlﬂﬂ’thﬁ E%ﬁﬁfe%@ @u}tara) was

acet

2ddg aiq%ec@eger%@ﬁdmfﬁw a%& fruélagahaafticcﬁﬁfadn fdntr%@ @ §aHiQn- The
tay&én m&uﬁe&p@ﬁ@a@d 28100 TUE 8 houmeTie washedmbittife wiatiedn diluted

hyd .
el it o0 e NP PO g potution.
Fhv erganhdayer wdesepambhdcandwhmcmwaswwshydswah Iwazerd39 mdsnand brine
ﬁd%#bgiﬁf%&g%%ﬁnhgﬁ%ﬁg F(fd %ﬁ S fé(t@ fﬁfze%‘qI Qn@ (Znéerrl]tsgted n wéacHo to give
Yy sudspiodprtashifpwas cryftpli ?qdnﬁr@m ﬁthy B Sh ANt e O @-5-bis-
sl Forlet bﬁerily:ﬁ)o&%h@yl 2Py inind-5,8-BMpd 6 ¢H Gatiad[ 4, Dr
%2(7;%{? F?xggine as an off-whltsezsgh&' A% ?eld 1:3%%]mg, ? %). 4

3-(2,4-D chloro-pyrimdin-5-yl )-2 pyri di n-4-yl - propi on
IHRMS intfz €laled| fore64 B sFeN,O [(M+H)™]: 529.1458. Found: 529.1464.

Example 9a
3-(2,4-Dichloro-pyrimidin-5-yl)-2-pyridin-4-yl-propionic acid ethyl ester
cl Z N

!
N X
)l\/
o N o

To a solution of N-isopropylcyclohexylamine (720 mg, 5.0 mmol) (Aldrich) in dry
tetrahydrofuran (10 mL) was added n-butyllithium (2.5 M in 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



10

15

20

C N NC NOO To a solution of
N-i sopropyl cycl ohexyl am ne (720 ng, 5.0 mol)

w@ 200dioseskd in dry 20 tetrahydrofuran (10 nli) REFERPNIEE4067

n-butyllithium (2.5 Min hexanes, 2.0 nL, 5.0 nmuol)
(Aldrich) at -78 C under argom5-After 30 minutes, a

sol ution of 4-pyridylacetic acid ethyl ester (826 ny,
Sowlyrittowyd {dearoasp &r )30i°Q andistiedey GrrdOuminntes ST e eackims mixture
@Qsdﬁﬁltp&’ Wlth @i ?P&éeﬁgk (gbé‘n{}g%%ﬁ fsf?&gssﬁz@g' v&ﬁﬁ%\?ﬁﬁ Edt&ﬁted aqueous

m xt ur e was S
amrrmélm chletide soluiion (R0amiva 3vated d2mé) aed h]tm@ﬁoafm), dned over

fhusRbaiar ﬁﬂﬂa&dﬁlﬁfé’rk@)éhd%n&ﬁﬂaféu% R0 18 %we Phd®ude 3-(2,4-

ram c su in t ahydr.aof ur an
%ls T b A s i e e e SRSV myged n the
adxt blep withort fuetheepadificadioh OfYicld heggs 83.6%N. WO 2004/ 056822
PCT/ EP2003/ 014067 -45 slowy allowed to warmup to
-30 C and stirred for 10 ngput eser The reaction m xture
was diluted with ethyl ac;@a‘ﬁeﬁ?‘l%o m.) and
successi vely washed wth saturat ed agqueous ammoni um
he ér@l@éewéarmnpdwrwdnhijy %vm/@qhn(%@l propiogicrdst ¢thd est3D
m.), dried over anhydrous sodiumsulfate, filtered,
and concentrated in vac 0 give the crude 3-(2,4 5
di chl oro- pyri m di n-5-yl @\wrl di n»4-yl - propionic acid
et hyl ester which was used ijnh the| next step w thout
further purification. (Yiﬂl\ . 3.69% . Exanple 9b
3- (2, 4- Di phenyl am no- pyrjy PNgB~yH- 2- pyridin-4-yl -pr
opionic acid ethyl este‘: 1117, 1\ NHN N\ \' HN I

NOO~ 6 10 A mixture
3-(2,4-dichloro-pyrimdriw5-yl)-2-pyridin-4-yl-propion

ic acid ethyl ester (0.68 g, 2.0 mml) (from Exanpl e

9a s pra

2t 150 &y Bpra T oy rlinhy s ok iR R YR Carid ethy
itert{ 0168 ga?i8 snihdl) (fromyExanplefacbuptre asd prilinaf admbjd4ldrich) was
@a(t‘@f‘%tQQO offro@S fuﬁf e["‘}fét}eetétlgﬁ mlﬂ?ﬁe %stdvgs‘lﬁ@d Wath HelffRs (50 mL x 3)

I SSO acet at and succeSS|ver
REURFIDHAS Y& @He%afﬁé’éirseaahmﬁﬁi The resid ey thge distolved in

sl LiceRfe (180 nil)and \é\@dc@sTSWGQQva@’héd iltlelsddtidafed agdEbu¥lammonium
dﬁllosige so\futqona&%yrg{), 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 %).

Example 9¢

8-Phenyl-2-phenylamino-6-pyridin-4-yl-5,8-dihydro-6H-pyrido[2,3-d] pyrimidin-7-one
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sodiumsulfate, filtered, and concentrated in vacuo.
The crude product was triturated wth ethyl acetate -

wheooaisss22 The resulting solid was col | ect ed byPCT/EP2003/014067

filtration and washed wth diethyl ether to give

3-(2, 4-di phenyl am no- pyri m di+4&b-yl ) -2-pyridin-4-yl -
propionic acid ethyl ester as a brown solid which was
usedl'o astlhgomek3-( xﬁdpphmhyhmMO mrnfmdmkﬁeyl)-ﬁbp}irfdﬁm—atyilqmopionic

R i@teiﬁ(%efﬁéﬁa‘*ﬂ‘a Ao (AL sy waglirdog
gﬂﬂcerairz{tzd sl lcayndu ighi L Febpecid (5 #K) 1o oRCporBEI VRS reactlon
%@@ﬁ{%%&eﬁ) gé(ﬁ@@%ﬁ%ﬁé %g reacf}@n Ik t8reSRAsUhPMIAEd with ethyl

enyla r|m pysi din-

§36fh (ol W2 Tﬁz*seecw@ Yodjuizehi g *(‘#‘E%IRH The
&)gaﬂipu@/eabampmbedma sa&dﬁﬁ/e?' washebwitke watea { FmE Y hhdibiige (30

2 c%rllegncgflela gnl a{(}p@‘l%\?é%&ﬁlgsgl él er aa.g 8812%16' gl{g%l'n? gzhcgor%o give the
¢reldc prastucimviich mas mstahhhehfrdml atlyd acamte R hexahys togivecfepheryl-2-
éﬂ%?ga% R e e e g o yellow
%lééégm&eV 2{@shed with water (30 nL) and brine
(30 m.), dri ed over anhydrous sodi um sul fate,
HRM $1edCalad toraQIe gNLO dfMa H) H: 99416531 Fougidv8o4.1852. cr ude
product which was crystallized fromethyl acetate -
hexanes to give 8-phenyl-2s

phenyl am no- 6- pyri di n- 4- yllémg—%llgﬁydro 6H pyri do
yrlmd|n7one as yellow 1o solid. (Yield

5-4@4@16 ‘Z’Yl’,'@deHFQIVEDﬁfIZ}’r(dam'éoVITPé@PIQ}QWHSE@NS}D’I ester

[ (MHH) +] : 394. 1663. Found: 394.1662. Exanple 10a
3-(2,4-Dichloro-pyrimdin-5yl)- ridin-3-yl-propion
ic acid ethyl ester C i ~ M C NOO- 15 To a
sol ution of N-isopropylcygl ohexyl anmne (1.44 g, 10.0
mol) (Aldrich) in dry ctetwa 6tur an (20 rTL) was
added n-butyllithium (2.5 Min hexanes, 4.0

10. 0 'sbluQxAh %% Ncﬂaépﬁpyl%]&oh%& Qx@lﬁ{e ("1”49%”10 Mﬁél) ilfgldnch) in dry

m nu
@t@yd@qrgn %leéhéwgs addgd - lhqfﬁ]ﬂl}hl(lmc(lzégyl iR hexanes, 4 0 mL,
§ @AY (AbHERMt (78 TW-hnd@Srgon. After 10 minutes, a solution of 2-pyridin-3-

yl-acetic acid ethyl ester (1.65 g, 10.0 mmol) (Acros) in tetrahydrofuran (5 mL) was

added by injection via a syringe and the reaction mixture was stirred at -78 °C for
another 10 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 °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-yl)-2-
pyridin-3-yl-propionic acid ethyl ester as a brown oil. (Yield 1.10 g, 68.0 %).
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added by injection via a syringe and the reaction
m xture was stirred at -78 C for 20 another 10

WOoR0MHss22 To the reaction m xture was added a BOI/BEP10031014067

of 2,4-dichloro-5- iodonethyl-pyrimdine (1.45 g, 5.0
mol ) (from Exanple |c supra)-i#n-tetrahydrofuran (5
m.) at -78 C and the reaction m xture was stirred at
the same tenperature for ZExahgly Kbt hen sl owy all owed
to warmup to -20 C and stirred for 10 m nutes. The

70D Bhey S Bty ko s 5 i g al oo A0

amoni um chl ori de soI utign (100 nL), water (50 nL) and
brine (50 m.), dried o‘\anhydr ous sodium sul fate,
filtered, and concentra N The residue was
purified by flash col um chrQ hy to give

3-(2, 4-di chloro-pyrimdin-b-y 2-
pyri di n-3-yl - propi oni ¢ awi’dnNet h§Toe3ter as a brown

oil. (Yield 1.10 g, 68. . VWD 2004/ 056822

PCT/ EP2003/ 014067 -47 le 10b

3- (2, 4- D phenyl am no-pyrim di n-5-yl)-2-pyridin-3-yl-pr
opionic acid ethyl ester \ NHNN HNN OO A mxture

of A mixture of 3-(2,4-dichloro-pyrimidin-5-yl)-2-pyridin-3- yl (i opionic acid ethyl

g’stér?( 6(191& Eb%r‘ﬂgﬁgﬁé xl(a%?ge mj)suaraggmp n %\,/ ﬁﬁur) ?Rfdnch) was
E@@éﬁfd)*tel 2006 fg:ubh@gr Eh@lreacmdn mext{iR. vins ma)he(dAdndT hedahes(@6 mL x 3)
QﬁtﬂlﬁQu rna-t%gt ad cReEariltecb Off [afterT%?h ﬁﬁﬁ%ﬁ%@sﬁhé@v% t%e%?ssolved in

exanes super nat ant

S
g@% %fé%‘é%(t e%néf fanéwféﬁsswalcywratsh%wﬂméurrae@ 3 e0 ARSI PRIHM
dhlSﬁ@é yeakiom SOQﬁlb)leaﬁﬁ e30ehe) Qﬂ@@rlﬁg—@om §H&P@\%§ hHE}ldeous

d hl
LEhiE Ssﬁ%tf% i o8 P S vl N RSy purified by
drepexhtive grin daybrydhromstogmphedd give 342 ﬁlaﬁphenfylahﬁﬁdﬁ@g}nnﬁdhd -5-yl)-2-

gﬂq&lﬁ gl:éx%?ldn?c ﬁc?é‘m}fl cllf asc%%%n% R4 %ﬁ#h‘%a% u@é"dr in feh&Fex step

ayer rorrato
Wﬁbgumﬁddqhmyﬁcammdﬁf oGvingi hiB%)l) 2-
pyridin-3-yl-propionic acid ethyl ester as a brown

solid which was used in thg;, 1gtep wthout further
purification. (Yleld 60 ng, g 7 9% . Exanple 10c 15

SR RS SRR T T I

3
N

@@

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

def v vac

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
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 8-phenyl-2-



10

15

20

25

To a solution of
3-(2, 4-di phenyl am no- pyri m di n-5-yl)-2-pyridin-3-yl-pr

wo@pioansas22 aci d et hyl ester (60 ng, 0.36 mmol) ¥ET/BP2003/014067

Exanpl e 10b supra) was added 5 % concentrated
sul furic acid in glacial aceti48-acid (3 nL) in one
portion. The reaction 20 m xture was heated at 120 C

PlanyBntiper6spyritie-3rid-det- il dre- & ryeidadds 3 -dipmindiding? evhe as a white

wlidh(viglRy!s Ag@bates) (100 nl) and quenched with 2 N
aqueous sodi um hydroxi de sol ution. The organic |ayer

a veI washed with water (30
WSZWZZ %é’i ‘ﬁg) %’gg{ #\‘;§?M§ 383 é%Poméaé 6220 sodi um
sulfate, filtered, and concentrated in vacuo to give
the crude product whi ch was crystallized from et hyl
acetate - hexanes to gi ve BBambkriyh-2 WO 2004/ 056822
PCT/ EP2003/ 014067 -48

[ I Vi
B P R 9L 3 G ARt R D LR e vt
, 69.3 %9. HRMS mfz Calcd for C24HI9N50 (I\/H-)
393. 1590. Found 393.1586. Exanple 11 a 5
3-(2,4-Dichloro-pyrimdine5-yl) 3x4- di net hoxy- pheny
| )-propionic acid ethyl cik N\\ CNOO
To a solution of NI soprjop | cycl ghexyl am ne (720 ny,
5.0 mol) (Al drich) ireidry Qetcr/a\hydrofuran (10 L)
was added n-butyllithi um(2 5 Min hexanes, 2.0 ni,

5. 2 ’%‘(Sf'gf%lgti&rﬁbm flon clz)% t§ ?%Etr %.’%))r( i) hr‘ie% A& %Jggrlch) in dry
%ﬁ@?’@?%?ﬂ é@ B >V(¥ ﬁlﬁﬁP @iﬁtla@f@@m 2L, 5.0
ineial piiidridf)ur ar8 °q ﬁld’éln)irgba_SAﬁdCﬁﬁ)dnbMtdsm ﬁﬂﬁﬂa{ﬁﬂoﬁ@ B a
;0N X r Wwas rre

T T .
@oubbwas asidled by ¢ @mec@bnmw yriogé md;)t-he reaction mixture was stirred at -78
& f&gﬁg@ﬂép% nﬁ’ﬁ/lftésml“ d 'tﬁ@reﬁc?t%% waba %%éﬁ%oiutfof r(gghl -dichloro-
Exa c supra) .in _tetrahy uran

%PO?%hYIéHEWIGWe 3¢ Be, \%égngloi (froqn Bxample 1o spsa)lis

ﬁe&apﬁfraﬁmre(a‘ IQL) ét gec ahh e &ﬁ@%hﬁtdrﬁ??ﬂsdr@ed’%&m $tbhe
caool.l n

t
e PoRnRiSbs o ufaIarFA Lt Bk ety Sestied for 1
nir0GesA ftemguobling dme&slomehytumwlaedhlwmdl ’Wltha:thyﬂ ateede (100 mL) and

&qu&gw maugg@osagig&a ggue%gk u&%l&rg%gmg@g sgfabish Fﬁd 29, water

bri over an

@Q|m1a>t and triner(89 &), dried @@h@rdwﬂrcatséqdmm spdfeieofilterhd and

é’(ﬁl‘ééﬂb’}ﬁe&\@ﬁvaﬂﬂ@ TR Wéi I e8fhs Ber! PEFRIBY IS column chromatography to
g(;:iver 5! @4()&(;}3&0 pYI‘ll‘nldll’l -5-yl)-2-(3,4-dimethoxy-phenyl)-propionic acid ethyl

ester. (Yield 440 mg, 46.0%).

Example 11b

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

ester
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20 give
3-(2,4-dichloro-pyrimdin-5-yl)-2-(3, 4-di net hoxy- pheny

wo e0piosgseoni ¢ acid ethyl ester. (Yield 440 ngPCHEPING/014067

Exanpl e 11b

3-(2, 4- D phenyl ani no- pyri m di nd%-yl) - 2- (3, 4- di met hoxy-

phenyl)-propionic acid ethyl ester \ NHO N\ HN N O

O - - A mixBirg ofD (26 8UsHdGe8PRINEGT-EHDODE3, U dethoxy-phenyl)-

g}df%&fﬁ@ aQll ethgr%s’fer (440 me, L. 1.1 mmcrlg fror?el:ixamgle 1la su};(ra) ax?1 anlhne (2.0
éldéﬁhbW% e&&qddit éi‘hﬂ f%&}&ur{ Ahgrepgtion m%was washed with

héxaau ERanpk 8) drlbths u@p@hataﬂﬁw@r&ekm@i & afler dath time. The residue

MasBen G 1&?@3&5 boflh TG 4 soFceR P e g it agyated

wm&ohhmnsumannaﬂbmﬁemdsndméﬂhhbﬂvaﬁé%aﬂnﬁbaadbhntﬁWBnL)dned
-ﬂrfsq‘ aBﬁ%ﬂr@H?so@iﬂiﬁ%ul&zﬂg rﬁlt%he?is Qljxcy ?ﬂ]CE&{E&EJ‘%ﬁ' v(ji%ﬁg t’ﬁlteqesg&'t%%as then

Successli ve

BrTiBef bmﬂaéhlceklmbc}g@m@tqgmhm@ give Jhe auadect- (3, sﬂhmepyhmno-
ﬂlﬁ?dlﬁ%oylmZ) 3 4ddh'rr§:%oyé}vﬁf nfMPYEFiBHR aSiA@kTebY £s3h @ ff-white
Iéﬁs§ﬁ@r7s entrated I n“vacuo. The resi due was

gl 514 | ash col unm chromat ography to give

t he crude 3-(2, 4 diphenylanino

pyri m din-5-yl)-2-(3, 4-di nExahoptytighenyl ) - propi oni c
acid ethyl ester as an off-white 1o solid. (Yield 470

%qf»égﬁ f@t*&%ﬁ@‘@bﬁh%%y?syl Phgeeping-5 8 dibydro- el pyrigol3s
ED H-ppnedo [ 2, 3- d] pyr|n1d|n 7-one o~ il~1 N\

HN NNO \I \l 15 To a solution of

3- (2, 4-di phenyl am no- pyri mi di n- 5-gt) - 2- (3, 4- di met hoxy-

phenyl) -propionic acid ethyl €470 ng, 0.94

mol ) (from Exanpl e 11b supra gl aci al acetic acid

(3 nL) was added concent rat [

in one portion. HNT SNZ ST

To a solution of 3-(2,4-diphenylamino-pyrimidin-5-yl)-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
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-phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-
pyrido(2,3-d]pyrimidin-7-one as a light brown solid. (Yield 335 mg, 78.8 %).

HRMS m/z Calcd for Cp7H24N,O3 (M™): 452.1848. Found: 452.1844.



The reaction m xture was heated at 80 C overnight.
After cooling, the reaction mxture was diluted wth

weeiwlsaert ate (50 nl) and quenched with 2 N aPCBEBPR03/014067
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sodi um 20 hydroxi de solution. The organic |ayer was
separated and successively washgd with water (10 ni)
and brine (10 nL), dried over anhydrous sodi um

sulfate, filtered, and comnggaiidalsed in vacuo to give

t he crude product which was crystallized from et hyl

nes to —
3 E S bR gepreny 55 bty heprapipnigiacid
methybediét pyri do[ 2, 3-d] pyrim din-7-one as a |ight
brown solid. (Yield 335 ng, 78.8 %4 . 25 HRVS nfz Cal cd
for C27H24NA03 (Mr): 452.1848. Foedo452. 1844. WO
2004/ 056822 PCT/ EP2003/ 014067
3- (4- Chl or o- 2- phenylan1nurp rimdin-5-yl)-2-(4-methoxy
- phenyl ) - propi oni ¢ aci Gy F~@Ster Cl 0"' HNNN O

O 5 To a solution of
3-(2,4-dichloro-pyrim - 5-yl)-2-(4-net hoxy-phenyl)-p
ropionic acid nmethyl ester (341 ng, 1.0 mmol) (from
Exanple |d supra) in n-butanol (10 nL) was added

ani | irgg s()I%Qign%g (3 41@cl?‘fm:l ip%ﬂcﬁlﬁ I5C)k]) Zf(@lrh&w@ﬁiy g}{erﬁh)'\broplomc

di i soprapyl et an1ne
eeid meshydepten(dH sl & menol) (Goa E&uwle 1@)6}11@&1} ’é‘rn ztanol 10 mL)

Msla@ded%uﬁfleogmngm1s hiﬁeoly @ﬂ)@htl@rfomw‘édﬁ enpas dil ut ed

ac SSI1V

bbb SR b 2 Aoy R SR B STy miRRpSes
tikedted wak0Or°C(f801 Mhuranitidy rconlmgg 8¢ redcyion anikeote pagdiluted with ethyl

%né%xtg é%ﬂ)smﬁ.gg{djﬂc?ﬁﬂulgggs}{eﬁ whesaﬁﬂatfaggu@a@ gﬁ%%%ﬁammmde

solution (Shmbhareyr(ap L) @sf brisa (i), sieg pver anhydrovs sodium

%ul@é’te,qmepédoal?d &ﬁﬁéﬁ‘tkﬁéﬂ }0yaRYS. "I"He‘ih[&e%rbfﬁﬂct was purified by flash
2-(4- ?P pi oni ¢ Aci K ? F

(cq}uéqlra %/qgﬁap Iimﬁc e% to giye Ry %rolzzB eny. ATmino: “pyrimidin-5-yl)-
3- (Qm@ﬂoﬁyxphénym)ﬁpmphm a6d methyeden Gely|4p- 121ng A1rBe¥hoxy
-phenyl)-propionic acid nethyl ester NH O N C N

oo

Example 12b

3-(2-Chloro-4-phenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic acid
methyl ester

Cl

From the above reaction mixture (from Example 12a supra) flash column
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%).
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From the above reaction m xture (from Exanpl e 12a
supra) flash columm 20 chromat ography gave a second

W@ e@dsds2B- ( 2- chl or 0- 4- phenyl am no- pyri m di n- SPgI/EPR03/014067
(4- met hoxy- phenyl ) -propionic acid nethyl ester as an
of f-white anorphous solid. (Yigld 310 ng, 77.9%. WO
2004/ 056822 PCT/ EP2003/ 014067 -51 Exanple 12c 3-
[ 2- (6- Met hoxy- pyri di n- 3- y| Bl t2¢- phenyl am no- pyrimd
in-5-yl] -2-(4-methoxy- phenyl)-propionic acid nethyl

r Ny P Q N, /O 5. A m xture .of
FTe3E Aot mridior vamto sy Rr R oS et s Al o
phéreypiopiquiopiidmethyheiter met hyl ester (40 ng, 0.1
mmol ) (from Exanpl e 12b supra) and 5-am no-
2-met hoxypyridine (37.221g, 0.3 mol) (Al drich) was
heated at 110 C for 4 @1 s. Aftgr gooling, the
reaction m xture was dil ut Wi t fhyl acetate (50
m.) and successively wa i atur at ed aqueous
anmoni um chl ori de sol utj ok #1 , water 10 (10 ni)
and brine (10 nL), dried over anhydrous sodi um
sulfate, filtered, and® Qoncentrated in vacuo to give
crude 3-[2-(6-nethoxy- i di n-3-yl am no) - 4-
phenyl am no- pyri m di n- 5oyl | - 2- (4- nmet hoxy- phenyl ) - pr opi
onic acid nethyl ester as a dark-red solid which was
used in the next step without further purification.
(Yi e Adnikture of yf2-cBBrg-49phenybriinapptimidif eb-yl)-2-(4-methoxy-phenyl)-
?réﬁe}%{x\/{?%gegr}/ea{?ﬂ %ﬁ%{) @_48§I_né, gylﬁyg)ﬂi%%ﬁ%%ﬂe 3o Lmﬁﬁ)d Bamino
Byrpﬁth@){prygdmedﬁ 2 opg> 0-3nnpbNAMrh) as heaged at 1/19)°C for 4 hours.

After cooling, the reaction mixture was diluted with ethyl acetate (50 mL) and

successively washed with saturated aqueous ammonium chloride solution (10 mL), water
(10 mL) and brine (10 mL), dried over anhydrous sodium sulfate, filtered, and
concentrated in vacuo to give crude 3-[2-(6-methoxy-pyridin-3-ylamino)-4-
phenylamino-pyrimidin-5-yl]-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\
HN/kN/ N"o
= :
b |

[
_0
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



To a solution of
3-[2-(6-net hoxy- pyri di n-3-yl am no) - 4- phenyl am no- pyri m

WO 2ion056802 5- vyl | - 2- (4- net hoxy- phenyl ) - pr opi oni cCPEEP2003/014067

10

15

20

nmet hyl ester (45.0 ng, 0.09 nmol) (from Exanple 12c
supra) in glacial acetic acid-§d-nL) was added
concentrated sulfuric acid (0.1 nL) in one portion.

ASltgton. M@torgrghiclby e‘i@va@sépﬂat@d hﬁlldlﬁcesh wedetivath water (10 mL)

RS TRL, &5e T b oGt B AT C oy

20014/t0 588 A PEIY EPA00BTHd 4067 prodst wad putrifeed. by fireparative thin layer

Qﬁxg)ﬁrﬁ't&%r!a éY\%%) CERRARS! cg,h@lw,ga.gs{@qﬁaﬁg%fggnm%lﬁgmmo) 8-
ahﬁgyéﬁo‘iaélhgéf@r@ﬁwwﬁpb& Tdmirinidined-ones krewoeewdar. ¥ield 5.2 mg,

M4 oypcuo to give the crude product. The crude product
was purified by preparative thin |ayer chromatography

S e ol ey o9 [ QIR N4 BT FATRIASA W) - &
5 phenyl -5, 8- di hydr o- 6H pyri do[ 2, 3-d] pyri m di ne-7-one
as brown powder. (Yield 5.2 rrg, 12.4 % . HRVS niz
Cal cd for C26H23N503 [ ( MrHixempleitb3s 1874. Found:
454.1878. Exanple 13a 3 - (2
3 Rhemheh fainies-4-id chRBHA A bR An v - Blﬂ)dngzi n%SetuMy plenyl)-propionic
4- rretgﬁlxhﬂphenyl) -propionic 1o 'acid nethyl ‘ester

N O O and Exanple 13b 8-1sobutyl -6-
(4 nmet hoxy- phenyl ) - 2- phenyl am no- 5, 8- di hydr o- 6H pyri do
[2,3- 15 d] pyrimdi ne-7-\E/ne oo NHNNNO /I A
m xt ure of ~
3- (4-chl or o- 2- phenyl am no-}j -5-yl ) -2-(4- et hoxy
- phenyl ) - propionic acid \re exf er (40 ng, 0.1
mol ) (from Exanpl e 12a4Nslua<) S i sobutylamne (2.0
nm.) (Al drich) was heated _at reflux for 3 hours. The
reaction m xture 20 vvaoncentrat ed in vacuo and
purified by preparativexhin |ayer chromatography to
gi ve
and

Example 13b

8-Isobutyl-6-(4-methoxy-phenyl)-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-

d]pyrimidine-7-one
O\
“IYIQ
A mixture of 3-(4-chloro-2-phenylamino-pyrimidin-5-yl)-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
was concentrated in vacuo and purified by preparative thin layer chromatography to give

8-isobutyl-6-(4-methoxy-phenyl)-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
d]pyrimidine-7-one; (Yield 4.6 mg, 11.4%); and 3-(2-phenylamino-4-isobutylamino-



8-isobutyl -6- (4-nethoxy-phenyl) -2-phenylam no-5,
8-di hydro-6H pyrido [2,3 - d]pyrimdine-7-one; (Yield

wa2@4m882211. 499 ; and 3-(2- phenyl am no- 4-i sobut RCERP2903/014067
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WO 2004/ 056822 PCT/ EP2003/ 014067 -53

pyrim di n-5-yl)-2-(4-nmet hoxy-pkgenyl)-propionic acid

nmet hyl ester. (Yield 18.2 ng, 41.9 9% . To the

p@timidi®s-1f-2-(4-methoxy-phenyl)-propionic acid methyl ester. (Yield 18.2 mg, 41.9

3 ( 2- pheH?lanlno 4- |sobu3§lanﬁno pyrimdin-5-yl)-2-(4-

ﬁ@thoxy phenyl) propionic acid nethyl ester (17.1 ny,

0.04 mol) in glacial acetic acid 5 (1 nL) was added

c onc'&athesobdiondf B2 pheaylacthin@-44isabiufyliminonpyrproidin-gryl)-2-(4-
91(5(?-35%11?15‘ %}%ﬁ%ﬁﬁ'&%aﬁ@ﬁetﬂﬁ%t‘éﬁd 134 rﬁé FOLHEIIN i%rgtlaaal Ig]cetlc acid

e reactl o ure was di Iute
5 Wa&@%d&fléor(n%trﬁte)d saifuriget dhbmbhim ﬂnfzpwlaau“élamachon
ﬁﬂﬂhhﬁﬂr@fr@ﬁ&&laﬂ 85 SO buérhfgfht AftER eocﬂfr@aﬁhle GedclYE mid@Se was dlluted
SR S SRSl B B i ok sl
?hk beheic ldyiel tves egaratatichncloncessiveltedthedwithowatert(d0 gily end br1ne

é %dneii Oéer(s{fh?‘fremﬁl(s) )s(odlu eSHl)f & ter d an g%r]lcr%rétr%te% in vahcuo to give

t4-methozy-ph egyj TPh‘?ﬂﬂ?m@lo? )‘;(3056 Pmﬁo 23_
d{nﬂe47 3nds 2 BOwa sYlid. (IHRYE 0. BIRNI9 /2 Calcd for
éﬁéﬁﬁﬁ%ﬁ)W%%w %ounc?% Found 403. 2131.

3- (2- Phenyl am no- 4- cycl opr opyl net hyl am no- pyri m di n- 5-
yl)-2- (4-nmetho)Cy-phenyl)- 15 propionic acid nethyl

ester 0~1 T NH NI HN N Exafple BlaA ni xture of

3- (4-chl or o- 2- phenyl am no- pyri m di n-5-yl ) - 2- (4- met hoxy
3%%5%lanﬂﬁ@@'cﬁgbg d%g rgetﬂﬁﬁﬁ}ﬁo ﬁﬁhﬁfdn( A31)18- (4 ndihoxy-phenyl)-

r.am Ex a supra)

@Vﬁﬂ@%ﬁéﬁQWﬁﬁb ¥i&hi ne (1.0 nl) (Lancaster) was
stirred at roomtenperature for 24 20 hours. The
reaction mxture was then/diluted with ethyl acetate
(50 nL) and successively {washed with water (10 nl)
and brine (10 nL), dried of#r an ous sodi um
sulfate, filtered, and d in vacuo to give
the crude 3-(2- phenylan1pb

cycl opropyl met hyl ami no- yrﬁn18|n 5 yl)-2-(4-nmet hoxy- ph
enyl ) - propi oni ¢ aci d

A mixture of 3-(4-chloro-2-phenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-
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
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-
cyclopropylmethylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic acid methyl
ester which was used in the next step without further purification. (Yield 51.3 mg).



ester which was used in the next step w thout further
purification. (Yield 51.3 ng). WO 2004/ 056822

weFQABRReD3/ 014067 -54 Exanpl e 14b PCT/EP2003/014067
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8- Cycl opropyl net hyl - 6- (4- et hoxy- phenyl)
- 2- phenyl am no- 5, 8-di hydro- 6H5pyrido [ 2, 3-d]
pyrimdine-7-one N\ HNNNOI-V /1 5 To a solution

of crude Example 14b
3- (2- phenyl am no- 4- cycl opr opyl nmet hyl am no- pyri m di n- 5-

%”5?]. § éﬂ{j OP(éPY?thEgpﬁg%l&ﬁfﬁ%xyp}%om g)fﬁhendfpeé%w % & ggﬁdro -6H-

agiido[2.B- d]tp)'nm@madd@ut concentrated sulfuric acid (0.1
m.) in one portion. The reaction m xture was heated
at 85 C for 3 hours. The reacti og/rrRture was cool ed,
diluted with ethyl acet at e ) Jand quenched with 2
N aqueous sodi um 1o hydr dki ol ution. The organic

| ayer was separated andnsustesStorel y washed with water
(10 nL) and brine (10 gy, drked over anhydrous sodi um
sulfate, filtered, and oncentYated i n vacuo. The
residue was purified by preparative thin |ayer

chr omat ography to give
8- gy%%bmgmhr%hhwe-ﬂdz(fe@hhﬁmd 4&I9aey}&py&nahﬁamh@1pmmdm 5-
- ro ri do

Db st PLebr BB ROR e Th s (315 wef g Bxgmge 14s
%tipr2) st gpdal acdﬂ@l\iﬁdr(‘/l mQavsddiied cdﬁZder?aﬁtéﬂQﬂﬁ{r(cMeid) (04]mL) in one
%ﬁl“ltlo]ng ﬁe rf!: Qﬁl Atgfle' v%a?sﬁ%atedmgﬂ ®t H%q PR e ré%{l#n){ hﬁ)\/ture was

e ant era Ive acC e conp ounds o

|cmﬂé¢1>tdﬂ@tﬁd| w,lthj ethplesetate (50 mlp @néwumrfhsk ambl 2N aggequsgodium
3 dr&nfe%@lu?%hl Thd 6r%§1}]1th I[hg%p»g%s%elsdgg%d ltaia& ;@étzeaggzt@w%spéd with water

u |
éé(h@i nd Hrla%\fw reﬂ ) gried gFsranbydreresodim sulfetprfiteted. anch
coh@Rtratedns $acuEX’Empfe§1d115 waKpmﬁseel gaayaatle thbileyari ne
o e
(5k80d1hgém6ida>mdn{a2 Rémrumdn@mon@m&éeyeumayprpmpgsond. (Yield

iSs descichbed in A J. Kolb et. al., Drug
%sc very%l'odél:'t/)g 1998, 3(7), p 333. WD 2004/ 056822

PCT/ EP2003/ 014067
HRMS m/z Calcd for CosHoN4O, [(M+H) ¥]: 401.1972. Found: 401.1973.

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
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 PDGER activity, kinase assays
were conducted using an HTRF (Homogeneous Time Resolved Fluorescence) assay. This
assay is described in A. J. Kolb et. al., Drug Discovery Today, 1998, 3(7), p 333.



-55 Prior to kinase reaction, reconbi nant EEE-tagged
KDR was activated in the presence of activation

whedoiesest50 mvi HEPES, pH 7.4, 1 nM DTT, 10% gl RCEEPR1003/014067
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150 mM Nad, 0.1 nM EDTA, 26 nmM MyCl2i and 4 nM ATP).
The enzynme was incubated at 4.542 for 1 hour. 5 Kinase

activity assays were perfornmed in 96-wel |

pol ny1@1me lénge paaties rédoatlinit ERBitafped KIOR &las Y@lvdted ivthe

Bltsgick & %C?ﬁh%?%%vfﬁerﬁééﬁ‘%@%@&%&ﬁ £33 g igeerol, 150 mna

le, Odndl\/hEDEét 2@ oy Mgy, wind H nn‘Meﬁ'H?) Bhe ersayme was incubated at 4
q]r}gdﬂtl ons ranging from100 Mto 128 pM (1:5

ser| a lution). The kinase activity assay was done

in the presence of 100 mM HEPES, pH 7. mM DIT, 0.1

MM t BIREDAFENILY 9ssaysiwavgparformsd 1&%1‘@&130{ wlmmlaéﬁsaéklww

§/ith Wttb BNy olud oML (4 E@Eweﬁomm)mn&l&dnﬂ\ﬂtMTIa)R@ﬁbMe

FHetis ?&%ﬁ%ﬁg‘%r 360 serne dRDRBRTh 3 eifPagad with oneof

psactdnommtratnk rofgingfachi 160 pv s 128epM WS stniadddfiéon)ethe kinase

0051 0 B L Sy

1Y@bab e Ma@hzrw&hw@dég@n( KDRatodkgelution), 1186 SO (from
@&g 3191%)”% @ﬁM@pﬂa?’dt @ n:oﬁ&én"t‘ﬁ'tloﬁpzﬂfd 0.88B9h) Théfdabtion was

ut|o was ferred

tr
‘i‘tg‘iﬁ ek R 2B uifbtedaegon o re3rten f@@iafé?a)ctlon mixture
&mdtraﬁﬁd‘r@i infl55BOB platerc@iaiaing4ls| },Eimt\femmfonfbulffeacmrmM EDTA,

: , t
T S O S L one
nh@ iyl lQQmMgtrapﬁafnérreCrfa@hconGSZrlnM@gé&eF@mg ﬁiy%@fmgtlon was
%Qn?f&tréd/ Bh& duicale30dNs LETREL- %l@l’f)ﬁcm%tegd&%f) hﬁld Iela@ at 615/665

[ ow n act vation buffer
W%@Wﬂ o ViRPIsEder- and 4 nM ATP. The ki nase
activity assay was performad with 1 Msubstrate

(Bi OFG@?EEEEYJ;‘EH\BDGER bctividy asshyswadre darric Bt @srttéscrﬂ:eétabove for
0 nd..j e e

RO TR Wein Mo g BRER o

Aatﬁ%ra(ddmt r@o15 tévhperatuFGFoR)L hoOr in taR/follopwagactivtiombuifer O mM

BHdES! ?If-la}’ 4 @b %M\N’A@% lgf\/l 191%97 @@ nth%TPOffhE Qﬁla?csa%ﬁylty assay

was pe or med

PGR RO TRESOV e | P*M ft}bS%@é@lqnasEFﬁ@rYfF@LM WMﬁCiWMeg FGFR, and
$é§b§(§rﬁ?@lﬁ1c{1§l thé pﬂzserEEEEMEﬁ‘hM HERES, INWVEGHR, 0.4680 MgCl,, 0.4 mM

IR0, DTSICUREN T8 Uop e (0o BF Ryl mMt NazVO

@nd OroRPANBSA/@H 2 talaﬁvo3ﬁkn@ oDZAIBIAe rdsh of thesissapfvas perﬁzra&dyn the

g%% %%&E%r%qg) e same manner as the KDR assay.
inase act|V|ty assay was perforned with 1 M
substrate (Biotin-
The EGFR kinase activity assay was performed with 1 pM substrate (Biotin-

EEEEYFELV), 1.5 nM EGFR, test compounds, 100 mM HEPES, pH 7.4, 1 mM DTT, 5
mM MgCl,, 2 mM MnCl,, 1% DMSO, 0.5 pM ATP (Ky, for EGFR), 0.1 mM Na;VOy, and
0.02% BSA. The rest of the assay was performed in the same manner as the KDR assay.

The PDGFR kinase activity assay was performed with 1 pM substrate (Biotin-
EEEEYFELV), 1.0 nM PDGER, test compounds, 100 mM HEPES, pH 7.4, 1 mM DTT, 5
mM MgCl,, 2 mM MnCl,, 1% DMSO, 2.3 uM ATP (K, for PDGFR), 0.1 mM Na;VOq,
and 0.02% BSA. The rest of the assay was performed in the same manner as the KDR

assay.
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EEEEYFELV), 1.0 nM PDGFR, test conpounds, 100 nmM
HEPES, pH 7.4, 1 nMDTT, 5 mM MgCd 2, 2 nmM MCl2, 1%

wWOrBD56828 M ATP (Km for PDGFR), 0.1 nM Na2VO4PCT/BP2H03/014067

0.02% BSA. The rest of the assay was perfornmed in the

same manner as the KDR 35 assay®- WO 2004/ 056822

PCT/ EP2003/ 014067, -56 Conpound | C50 val ues were

det efarmpeyntllomvalst werdstesmingddrony duplicagmutscdidetal andealeulated

B Y ubisib ugce@sﬁ& httaigcaatd tbtegﬂﬁldiﬁi’ﬂ(i-ﬁ)@m—@@/b)éﬂva{h@é aba)dd{b are

é{)(/c mrﬂ % enz %f*]‘%/ ¢

’&'% Péf’éfnﬁe fesbinhibiiop somaouRda W{ﬁPHF?’élounto
aﬂnbmﬁr tedt compbivhd tracrpettmty, cmrrbmlmd and é$yrhe hilv@inytantofithe
n e 5 ¢co
FaBpb S r i, 1E Gl ARt of U, SRTGTRELE: reduces
&v ApYLthel endyare acémcvelsder blye tsavondhéoemssn@b@ct ivity
under the test conditions described. The results of
t he fraEe4QitHer the fd&le%cﬁﬁ’g £XR86 eXRBnentd, ﬂfchd!ﬁ'hg;ms!) {es, are set forth
v&gﬁs ba]:?e set for in Tabl'e 1 below. T 1 10
f bg ?Yme inhibition Exanpl e KDR FGFR EGFR PDGFR

IC50 (M if <10 <10 <10 <10 2c <10 <10 <10 <10 ad
<10 <10 <10 <10 4c <10 <10 BbEK10 5c <10 <10 <10
<10 6c <10 <10 <10 <10 7c <10 <10 <10 <10 8d >10

>10 F Gnk rl10 <10 >10 10c <10 <10 <10 <10
Il c %O %’8”“'%0“5%8“ 12d <10 <10 <10 <10 13b <10 <10

<10 J_4U <t <10 —<107<10
Example KDR FGFR EGFR PDGER
ICso (UM)
1f <10 <10 <10 <10
2¢ <10 <10 <10 <10
3d <10 <10 <10 <10
4c <10 <10 <10 <10
5¢ <10 <10 <10 <10
6¢ <10 <10 <10 <10
7c <10 <10 <10 <10
8d > 10 > 10 > 10 <10
9c <10 >10 <10 > 10
10c <10 <10 <10 <10
11c <10 <10 > 10 <10
12d <10 <10 <10 <10
13b <10 <10 <10 <10
14b <10 <10 <10 <10
Example 16

VEGF and FGF-Stimulated HUVEC Proliferation Assays

The antiproliferative activity of test compounds of this invention in cell-based
assays was evaluated by BrdU assay using the BrdU kit (Roche Biochemicals 1-647-229).
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Exanpl e 16 VEG-F and FGF-Stinmul ated HUVEC Proliferation
Assays The antiproliferative activity of

wao embossepounds of this invention in cell-basePCT/BBRAY614067

was eval uated by BrdU assay using the BrdU kit (Roche

Bi ochemi cal s 1-647-229). WO 2084/ 056822

PCT/ EP2003/ 014067 -57 Human unbilical vein
Ehgenhehbidical veinl endphicbal etlisd €1@E@ti2600)2508) were ghittured dn EGM-2

E¥h&ics (-9 [‘@} |G aﬁ%@%ﬂe@?ﬁzdgg(‘) ?Q% Péﬁggffazﬂol&gg 88200 uL of

el | S 0
l% éEfoset@&@féé% ) madia i 3 Ro-web glatieatior platesiGpstand595)
plahht. (GRS Laho3BP) rovmi ef 3 Wivith A4 @Oz,aﬂe hﬁ%ﬁldﬁfmedla was

th di
Rt atiyoly vpbryﬁ% 4 SR BRAre PRV abHPRNE TG MAaR0 BL pre-
wehhed/\BBMf\&S@bdemstOC 3085) kopaBring\Blr ;m@plerEﬂVngentamycm and 50 ng
BQ ANSE hfﬁﬁhgg d&% %Gg)?l&rpe%:?t@ éfb%?)'sgugsﬁ ?gnt@n‘th% éemammg media was

e;r;@ %@@ratﬁﬁ @élﬂld@@ﬂ w@lﬁ@e&mw@l of ﬁmmrséamatmrrmedre élE%M 2
e o Dt o8
ﬁ%&fmma&flégépa &R mf é’terfe% %d@sf%%@@a CCs‘tSJSa 58runﬁéﬁper mL of
Medﬁﬁ&&ﬁﬂ@eﬁrﬁﬂ?lﬂ@%ﬁ@ﬁ@]f 25‘01,.316& 2 &ﬂvlmgglﬁfaﬁh{i% &’}AIBCO 25030-
REDSRRH FRisostatte s e RorRS 2o Slres PRy B i ses
Q@@@@tramﬂ_l)n sepfmh slarsition mednan wmth % SMEDIveastaddedd the
Q}Q{?}i‘%gnat%%ehs O elcBRtrolRAR CYNinRl 2b K og Settim starvatéort%qedlum with

ntration i n serum_starvation Ium w

WO ARt ers retnencdip sgnruhagoner § Bourspifterge-insubating the

wls|vﬁt}§ﬁh61t@t&ﬁﬂ Athds f&f2 IsRirs) Mo SILATY e&wmrfadt@glaummsrsiy
Wer e returnedFt at € I nhcuhato

%‘?Ceﬁtrﬁ%%[)ﬂ'\/g%ti\;){“eﬁﬂ‘b‘? SrRU R Gdiy SIS {fe AE W@F (R&D
5EEm29FpBENatL00 og p2r mbwese acRIédlI}m‘ﬁrgﬂ owtdantratdrosfFGh in the

l&g& @r§§%ﬁ%§ %rdaché ﬁHal %ﬁ&hﬁqmﬁﬁgﬁ ' gs%&m&& 20 ng per

g3 ThEgrcmthjg@ornfgeerythrﬁLWQUé had 30 g&der walbof s,enta‘p starvation media

mqug;ﬁ@é érﬁ@u&fof%@_i ab Ehetms wﬂt%ﬁgvzﬂﬁ%ctt@ﬂsnghpﬁlﬁte%ere returned
In € assays was

the fin en on of
ﬁ‘bt dngibpatos O%Z}Pad%ﬁéo ? M f-actor free control wells
had 20 L per well of serumstarvation nmedia wth the
sanmeBadtd Eh{S/0f BSA as the wells with growth factors.
The plates were returned to the incubator for an

addi '&9{‘94 hédr %ﬁb’sru‘?e toBhg késifédﬁmﬁfd% Ghe Fe‘hb ‘&i%% {126HBPRH BrdU

t 0] t e test co
eheBioghraiends Wcﬁfé% la}aadéhqgw Bezgyell \Bréld dabehingrragent that

IB§§ besgldiludd @nd@é inabein §ervh8aYaREiuN athe pRASs @8 Fhen returned to

g%ql, 152%(5{%0@8 gpﬂggrﬁgl%ggj n%trr?erd\{l?rg"ll’w%g rcgrn?gxlregrgy dm?nd% tﬁcte medium

onto paper towels. The cells were fixed and DNA denatured by adding 200 pL 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 pL 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
nm with reference wavelength of 650 nm. The percent inhibition for each test compound
was calculated by subtracting the absorbency of the blank (no cells) wells from all wells,
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the incubator for 4 hours. The | abeling medi um was
renoved by draining the nedium onto paper towels. The

w@edoksserer e fi xed and DNA denatured by addi ng PODER2003/014067

fixation /[ denaturation solution to each well and
I ncubating at room tenperature&-or 45 mnutes. 30 The
fixation / denaturation solution was drained onto

hapevbraiok sheditision of tavakt absasbenayldbac 66t dudiate by the
#Rbdge BE EHJ‘ d?)gc?oﬁ%rﬁ *ﬂerwéﬁ%AaXSRfM%@t V\rﬁCtHF:ﬂn%‘ijt rﬁh%ﬁ b 100 Wt

nmper at ur e

rQom
\ni‘ﬂ%v% —a(llld“’tﬂﬁée SRsPTienGEALes éehh%g@afﬁ@épgs of contrqhF00) Fhe ICs0
w6k ik tiBoncdiftthtlondf tdsheonlphinsiubst inRibes 55046 B}HUVl@}thng, and is a

Pibns ehipBRiten @ b PR fimnels R AP e,

telgenssi@ of4 plopefithbjogaddimgf the@ohcepemtive vérsef petcdilt inhibition. The
Rf‘ osphard s were read at 450 nmwth
G erencajégs\'}ngo\% en-ggtlaﬁezp[} ZPC&EO nm The percent inhibition
for each test conpound was cal cul ated by subtracting
t he absorbency of the bl ankI@hlS_cel Is) wells fromall
wel | s, WO 2004/ 056822 PCT/ EP2003/ 014067 -58 then

subt KGg bf VIBGF hed BGYiSinanated HUWVE@PeslZgatiaghaefabency of
each test dupli cate by the average of the controls

from1l. The_] p dl by 100
(% of inh %"I?Iirﬂ W@X@% %@bgbgﬁ { est

dupl i cat efaverag eoft+-ol The—4-C50— value is
the conceptrati on of t est cdﬁ“oﬁdmuw) that inhibits by
50% BrdU [abelind, and is a 5 neasure of inhibition of
cell prol|fepatign. The hFSO i s |detergijged fromthe
linear regressign of a plot of |the Iogarlthm of the
concentrafion_ Versus percent T b tTom,_The 1 C50

val ues arp shdwn |in TabT&92 bel gw. TabIl8 2 1 C50 of
VEGF and EGE-Stiml ated HWEC Prnoliferation Assays
Exanpl e HUVEC/ VEFG HUVEC/ bFGFR 1C50 (M 2c¢ < 10 < 10
3d < 10 < 10 10 Exanple 17 Tablet Formulation Item
I ngredi ents My/ Tabl et 1 Conpound A * 5 25 100 250 500

750 2 Anhydrous Lactose 103 Eﬁe’ﬁ'ﬁ 19 38 57

Tablet Formulation

Item | Ingredients Mg/Tablet

1 Compound A * 5 25 100 250 500 750

2 Anhydrous Lactose 103 83 35 19 38 57

3 Croscarmellose Sédium 6 6 8 16 32 48

4 Povidone K30 5 5 6 12 24 36

5 Magnesium Stearate 1 1 I 3 6 9
Total Weight 120 120 150 300 600 900

*Compound A represents a compound of the invention.



3 Croscarnell ose Sodium6 6 8 16 32 48 4 Povi done K30
556 12 24 36 5 Magnesium Stearate 1 1 1 3 6 9 Total
weioghses220 120 150 300 600 900 *Conpound A rBOT/ERENY/E14067
a conmpound of the invention. WO 2004/ 056822
PCT/ EP2003/ 014067 -59- Manufagguring Procedure: M X
Itens 1, 2 and 3 in a suitable mxer for 15 m nutes.
G anMaati& cidim oPeuetdtren X from Step 1 with 20% Povi done
K30 Solution (Item4). Dry the granulation from Step
.at, 50 5,Pass th atLon fron1Step 3 through
%I%htefngt}c%a?ﬁ?ﬂ %Sd‘lt&glﬁq‘b rﬁgp tlé "fhe Item 5 to the
mlled granulation Step 4 and n1x for 3 m nutes.
GoarpHlags thet foavdgr smiaframi Fdep 1 witin 280ePoddare K30sinlutidn @tem 4).
press. Exanple 18 Capsule Formulation |Item
RG-Sl i GABR 2ot BoCpnpound A * 5 25 100 250 500
2 Anhydrous Lactose 159 123 148 -- -- 3 Corn Starch 25
40 35 70, 4. Tal ¢ 0 12 Magnesi um
B Begiandlon g fisions rows ?Sngﬁvlﬁmqﬁw%o 300
600 10 *Conpound A represents a conpound of the
Addeind itemn .5 tvilimuhdletl granudptionStepdbiaret mivt for Bingimated., 2 and
3in asuitable mxer for 15 mnutes. Add Itens 4 &5

SHT B R BB b thoan g 5 cansl e

I njection Sol ution/Emul si on Pr elpar ation

Example
Capsule Formulation

Item | Ingredients mg/Capsule
1 Compound A * 5 25 100 250 500
2 Anhydrous Lactose 159 123 148 -- --
3 Corn Starch 25 35 40 35 70
4 Talc 10 15 10 12 24
5 Magnesium Stearate 1 2 2 3 6

Total Fill Weight 200 200 300 300 600

*Compound A represents a compound of the invention.

Manufacturing Procedure:

Mix Items 1, 2 and 3 in a suitable mixer for 15 minutes.
Add Items 4 & 5 and mix for 3 minutes.

Fill into a suitable capsule.



I[temIngredient ng/nL 1 Conmpound A * 1 ng 2 PEG 400

10-50 ng 3 Lecithin 20-50 ng 4 Soy Gl 1-5 ng 5
w@Ropeesask2 8- 12 ng 6 Water g.s. 1 nL  * ConmpounBiCHEP2003/014067

represents a conpound of the invention. Mnufacturing

Procedure: 5 Dissolve item1l i60item2. Add itens 3, 4

and 5 toitem6 and mx until dispersed, then

honogeni ze. Add the sol utiBxarfipled®step 1 to the

m xture fromstep 2 and honogeni ze until the

dl Spﬁﬁ%dt%SoﬁJtIJn?E}ﬁthBﬁrﬁre aitfdd ! e filter through a

mfilter and fill |nto Vi aIs WD 2004/ 056822

PCT/ frectTon
Sol ut on/ Bi&msi pn PrI@gmdmﬂIon Item Iingr eangéml ng/ m| 1
Conmpound A * 1 g 2 dvcofurol 10-50 pp 3 lecithin
20- 50} ny flSoy Ol dshpdEhPad yceral 8- 6 \Waf er
g.s. L nL *Conpound 0Aﬁf‘hr)epresents a corrpc]%%rﬁ of the
i nvenfT o Facturimg—Procedure 5 bBrssotvetem 1
initpm2.2Add jtensPEG4d and 5 to ijt em 60dngni x
until}dispersed! then honngenize. Add the solutiaon
fromptep 4 to the niglitime from step 2 and-jogppgeni ke
untilJthe dispersion is translucent. Sterile Tiltef
t hr ouph a /9 Z pmiti 'éo‘%i?”d TiTT 1T njo Vi q'—?fng

5 Glycerol 8-12 mg

6 Water q.s. 1 mL

*Compound A represents a compound of the invention.

Manufacturing Procedure:

Dissolve item 1 in item 2.
Add items 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.
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10 While the invention has been illustrated by
reference to specific and preferred enbodi nents,

wo beseseski |l ed in the art will understand thatPCT/EP2003/014067
vari ations and nodifications nay be made through
routi ne experinentation and préctice of the invention.
Thus, the invention is intended not to be Iimted by
the foregoi ng description, Ekaple@0be defined by the
appended cl ainms and their equival ents. WO 2004/ 056822

PCT/ EP&QQ)%/ SQﬂu‘EQ)%KIEmul@l%n@r@[%\#&lor}' Conpounds of formula
or a phar maceut | caI
accept ak'l‘E"S?’f‘l's-l-

rr=S—Ar—am—A

i ndependent Il{ems el e¢t ed Ingoediettte group corS|stmn¢H6¢
aryl, sdbstituted arvl heteroarvl and gubstjituted
heteroanyl, wth the pr t« for Ar,| the
heteroaryl i!i not -py?¥g§% gﬁ%’substltuted 1 mg

het eor afyt—Ts mot—substitoted—2=pyridy——Rt—Ts

sel ected fromthe ;roup%ﬁﬁl@tl ng of H| 10 @&-30eng
al kyl; @ _10 alkyl li ndependently substitigted by up to

t hree grjoups sel ected fL&rnh@[yl , heteroaryl, 20-50 mg

het er ocycl e, cycloalkyl NR8R9, OR10, SR|, hal ogen,
COrRM , § NRITRIZ, SORIT, \\I:UZH.LJ.
CN and , viher ei h the %¥§ het er oar yl|, heté?%@ycle

and cycllealkyd—grolps nay—eaﬂh independentty be--15
substitted by up {o thGheegloups sel ectgd frm2NRgRI,
OR10, SR10, hal ogep, CORI'1, CO2R11, CONRL1R12,
SO2NR11R12, SOR11, [ SC2 CN and NO2; arny Y
i ndependent |y subslltuteJi%y up to three grouﬁé'
electec

—aH(-y-I—HR%RQ—G-'\‘—E
8:1% N 20
SOZRl R& %nﬁlat opar 31/11510Jf Y lth g?noglg)r%yl
i nde endently substituted by up to three groups
sel e&mfﬁﬂgmgﬁmeeig&

Dissolve item 1 in item 2.

Add items 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 um 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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al kyl , NR$R9, OR', SR10, hal ogen, CORM CO2R11,
CONR11R12, SO2NR11R12, SORT 1, S2R11, CN and NO2; 25

whedeossyr| e; WO 2004/ 056822 PCT/ EP2003/ 01406 7PCF/8B2003/014067

het er ocycl e i ndependently substituted by up to three
groups selected fromlower at&¥t, NR8RO, OR', SRI10,
hal ogen, COR', CO2R11, CONR11R12, SC2NR11R12, SOR',
SO02R11, CN and NO2; C3_10 cydrims kyl; 5 C3_10
cycl oal kyl i ndependently substituted by up to three
groups selected from |ower alkyl, substituted | ower
al kyl.,CovRpdthds ORIPmuBR10, hal ogen, COR', CO2R',
CONR11R12, SO02NR'R12, SOR', SO2R11, CN and NO2; C2.1o
al kenyl ; 02.10 al kenyl in tl yarsubstituted by up
to three gr oups sel ectelNfro cl oal kyl ,
substituted cycloal kyl, hete |, substltuted
het er ocycl oal kyl , NR§ 0 hal ogen, COR',
CO2R11, C(]\IRllRlZ S(ﬂNRllRlZ BQ?ll SO02R11, CN and
NC2; C2-10 al kynyl; afd C2-10 dRkynyl independently
substituted by up to three groups selected from NRSR9,
15 QR a pieRmachi-N98 topt B8R @Q@éﬁ R11R12’
SOZNRll Sy edptabiaalty g R8, R9 and RL0
ndependent .y R' ‘and R12 are
Rhindaha %ﬂ%ﬁp@é%{)‘t 3@&*82‘%‘? gg?%fp@éﬁgg of arplysigrstituted aryl,

H, 2Betemvatybsid sublsechtddive@éro Wlt;h th@‘xﬁﬁfws@'tkw for Ar, the heteroaryl is

subsy | r alko
uns ué&i‘é{%ﬁ? %}Jg;{%@% %S ﬁx"%é et%(v& lglnl?y R%ggﬁé‘ﬂ% BYTé‘éiylby
hydr oxy, al koxy Iomer aIkyI or NR21 R22; -
Bnsulsselpeted Bamithe grospyronsistitgetfer ocycl e substituted by
hydr oxy, al koxy, |ower alkyl or NR21R22; 25 or
al tefdpati vely NR11R12 forns a ring having 3 to 7
atons, the ring having no or at |east one additiona
hete oat@(nwf‘ with the proviso that if the heteroatom
’het eroat om may be substituted by one or

nDre substituents selected fromthe

Ci.10alkyl independently substituted by up to three groups selected from aryl,

heteroaryl, heterocycle, cycloalkyl, NRER®, OR!?, SR, halogen, COR!, CO,RY,
CONR'R'%, 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 NRR?, OR'®, SR'°, halogen, COR'},
CO,R", CONR"'R", SO,NR''R"?, SOR", SO,R", CN and NO;

aryl;

aryl independently substituted by up to three groups selected from lower alkyl,
NR®R’, OR', SR'®, halogen, COR'!, CO,R"!, CONR!'R'?, SO,NR!'R'?, SOR",
SO.R", CN and NO3;

heteroaryl;

heteroaryl independently substituted by up to three groups selected from lower
alkyl, NR’R?, OR", SR'?, halogen, COR'!, CO,R", CONR!'R'2, SO,NR''R%,
SOR', SO,R", CN and NO;

heterocycle;
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group consisting of [ower alkyl, OR13, COR14, CO2R14,
CONR14R15, SO2R14, and 14 |s SO02NRR, WD 2004/ 056822

wOEDABRBED3/ 014067 -64 R13 is selected from t PET/GP2OP014067

consisting of H COR 4; CONR14R 5; 5 unsubstituted

| ower al kyl; | ower alkyl substgzuted by hydroxy,

al koxy or NR21R22; unsubstituted cycl oal kyl ;

cycl b%thﬂoyyclsimﬂspdrﬁammwytlﬂuyadlrbp@p toahkee )gyoulis e¥ledtedtrkinl lower

or s 4pst d flie QI 12 1pl2
heter oc c?gl@é %St’lg ut%ég%ﬁ ﬁB rb%t}j,:ié oxy qu GWeRNR R,
al ky E@ N andNRpy and R15 are i ndependently

sel ect ed from the group consisting of H,
unsucﬂolcym,;g]dyu ower al kyl; |ower alkyl substituted by
hydr oxy, al koxy or NR21R22 unsubstituted cycl oal kyl ;

o R MBI P DA oGt S o
het elovtey alkg, sl.bbisttultetddbwelr Ay VRIS X @R abR'8)bslogdeny®OR Y, CO,R,
al kytOI\Q(”FNRgg. %HMS@RHEB Zﬁm &LIXH@WMS forms a

ri ng havi ng at ons riAg haviTmg no or at
Ieas& tero atons, with the proviso that if the
het er® Y;s N, the het er oat om may be substituted by
one or nore substituents selected fromthe group

consCgiiatignylafideplnd @i rsubdtitiyted bPRB 30 tl’@@f?x%u §RP2d . from

Fed fr 819
E&gégql gl%%?g ed gcﬁ#a}l%? E%tg&%clyc shit IJ&%%GIBFYC?OmlkYI NR°R’,
haﬂm%m@Rﬁz@OaRlé G:@N@b‘éeﬁ SOLNR 83, BORFISORY, CN
frorrgu{(pﬁcgr oup consisting of H or |ower alkyl; or
alternatively NRRIR22 or NR23R24 |ndependently forms a
ring_havj 3to 7 atonms, the ring having no or at
| east?6A Y‘éﬂdo‘?r{q onal heteroatonms sel ected fromthe 25
group consisting of N, 0, or S, with the proviso that

i f t@echiyeyldadependaitiNsubstieutethby ap eatioes gfaupﬁseleﬁteﬂ Hem NRPR®,

for an nt el k2S i 11
o A e ORI MR g o
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 NR*R%;

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NR2R?,

unsubstituted heterocycle; 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
heteroatom may be substituted by one or more substituents selected from the
group consisting of lower alkyl, OR", COR", CO,R*, CONRMR', SO,R!, and
SO,NR“R';
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R25 is | ower al kyl. WO 2004/ 056822 PCT/ EP2003/ 014067
-65 2. Conpounds of fornmula | of claim1, wherein Ar

WO 2008/0548R5t i t ut ed heteroaryl, with the provi SBCT/RP1003/014067

the substituted heteroaryl is not 2-pyridyl. 3.
Compounds of fornmula | of claied2, wherein Ar is
substituted 3-pyridyl. 3. Conpounds of forrmula |I of

ai selectogh&rom the groupinsistyig eff substituted aryl. 5 4.
Compounds of fornmula | of claim3, wherein Ar' is
pheny; or substituted phenyl. 5. Conpounds of fornula
| of claiml1l, wherein R is aryl, substituted aryl or
het e iyl . 6. Conpounds of fornmula | of claimb5,
wher ?ﬁiw is phenyl. 7. Conpounds of fornula I of
claiml, wherein R is Cl1_10 alkyl or O _10 al kyl 1o
i ndeBOMNRIMR Ty substituted by up to three groups
selected fromaryl, heteroaryl, heterocycle,

I : : ' R )
7L YRR A o B0, Ty G e
wh in th |, heteroaryl, heterocycle and
Cyol By s sy ey Selei svbepeirdenn s alkoxy, lover alky or

subsNRF'R*ed by up to three groups selected from
NR8R9, OR', SR 0, hal ogen, COR', CO2R', CONRL1R 2,

SO2NR! . ' 2R, .CN_and : d erein R8,
o, b sip e i oo TRonDit iy Wt skt Lower
al kytlkyler NBStyounds of formula | of claim1 having the
formula R7 Res RE NRS R4 Il HNNNOIL R R R3
R 2pBa e itleb e dhily 8G68RE @&h%égﬂohg chhGliRlr Wherein

20 R is selected fromthe group consisting of H,
H;

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

unsubstituted cycloalkyl; cycloalkyl substituted by hydroxy, alkoxy, lower alkyl or
NR'R?;

unsubstituted heterocycle; 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 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* s selected from the group consisting of H, lower alkyl, COR* or CO,R%;
R, 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 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 S(O),, where m =0, 1 or 2; and

R®  islower alkyl.
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WD 2004/ 056822 PCT/ EP2003/ 014067 -66- C _10 al kyl;
Cl 10 al kyl independently substituted by up to three

wQ@e@upsessel ected fromaryl, heteroaryl, heterPCHEP®)3/014067

cycl oal kyl, NR8BR9, OR10, SR10, hal ogen, CORM CO2R11,
CONR11R12, SO2NR11R12, SOCR11,-&@2R11, CN and NO2,

wherein the aryl, 5 heteroaryl, heterocycle and

cycl d&lamypougdeapformaia Iedchim ddwhennieitib g sisstituted heteroaryl, with

%‘%%?&hwﬂqgﬁthb ubtBedted En%‘ir)%%g%ﬁ p'i@&%ﬁt ed from NR8R9,

ogen R11R12,
SOZN

SO
i ndep w@%@sgwfadté’ dlapy ZUWg%rsMﬁlé éuhji;lsuﬁég -pyridyl.
sel ected fromlower alkyl, 10 NR8R9, OR', SR',
hal 03 &omcuRil ook, I SDahRA 1 R&Eereﬁmﬁﬁﬁ sum{ted aryl.
SO2R11, CN and NQO2; heteroaryl; heteroaryl

| ndepesy n¥ls ?%?ﬁxlufa%tcﬁ iRy ﬁluglaérgmtcﬁi gﬁy}%@%%ubstltuted phenyl.

sel ecte ower

halo en, CORll CO2R11, CONR R12, SO2NR11R12, 15
Cogperends eRfoamulaNiad claim dt wheseipdk as aryh stlstitetpd pieyl or

ha&ggg@dently substituted by up to three groups

sel ected fromlower alkyl, NRBR9, OR', SR10, hal ogen,

o R SRR BN by o

i ndependently substituted by up to three gr oups
sel ettCauniquads of owarladl dfyla;mémhtmmdl aelCl. cow@ryl at €ydoalkyl

de iR Qibs RREEY b7 BARR 1
e fqﬁll SORLT Syh%z : F&?m L ié n!{%‘ebgi;)fu

12@“@2}’ o crloadal I NR |113d I}V agemGPR Ut €dlby GPNRoR™,

shper TR o' 56,881 e@h afrquua)z Q&l@fé&@’cﬁé)é'ryl Isddbrshiyt, WeR€ocycle and

h |
PRSP LB adhcerBiha S by i o g slctea
£02RIR R CORFI SR, 2l GERMFOR K120, IBER.ONBERRY $0, 10N RERSOR ™,

% %ﬁé%} g?}y%@l Whe?ag R\M%{%Z ﬁ(Mf{O %ﬁg%{h are independently H or lower
alkyl.

8. Compounds of formula I of claim 1 having the formula

II

or pharmaceutically acceptable salts thereof, wherein
R is selected from the group consisting of

H;
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-67 C2_10 al kynyl independently substituted by up to
three groups selected fromNRBR9, OR', SR', hal ogen,
WQEORY/056802R11, CONRL1R12, SO2NR11R12, SOR', SQ2RIEP20CMI14067

and NO2; and wherein R8, R9 and R10 are independently

H or lower alkyl; R2 and R3 arg d ndependently sel ected
fromthe group consisting of 5 NR11R12; OR13; SRI6;

hal ogepalk@PR14, 10 CO2R14; CONR14R15; S02NR14R15;
SO2R14; CN, 15 NO2; (CH2)nheteroaryI

PSR! Sy S G Yo 0, S CA QR ey
2, dret@oamdl ht:heoca{cly,l cyclhaikﬁr ¥RFRA, ORM% 5B olzafogee, CORLYICORY,
cycl @@NRWRIZ S@ NR" S@Rdl %kﬁ/m)dN gﬁ@m V@l'ié:fem th%aryl

unsubstltu &d Or substrtuf ed’ by Up to thr
sel @eaw é‘lﬁﬁewqmad cxareedkyl grups Hﬁﬁﬁ@‘é‘éﬁ eP@(H—JGIZﬂY be

002 F%lﬂmt@@&%%ﬁéz ,th1%5 N&M&oéw,, ORY st chalgén, COR'Y,
11

alte ﬁg[%‘@ 120 3

a7

]Q e‘?oZIRor Fﬁ;\ar}dr N@#havi ng 3
to 7 atons fused to the phenyl ring that they are
attaghled to, the ring having no or at |east one
additional heteroatons, with the provi so that if the

het ea[r?ﬁhegﬁehae shbﬁltﬁﬁﬁ%z%?tte @Eﬁ@g E}s scihst fr(‘iﬂ‘ltl@xgert&'kyl

at leas stituent ecte
consNBthnBRo sx,zgv@,logen, CORM COzR CONR“R £ SO,NRPRY, SOR',

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"'R?, SO,NR"'R",
SOR", SO,R", CN and NO3;

heterocycle;

heterocycle independently substituted by up to three groups selected from lower
alkyl, NR*R’, OR'?, SR', halogen, COR'}, CO,R", CONR"R'?, SO,NR"'R",
SOR', SO,R", CN and NO;

Cs.19 cycloalkyl;

Cs.1o cycloalkyl independently substituted by up to three groups selected from
lower alkyl, substituted lower alkyl, NR®R?, OR!?, SR, halogen, COR'!, CO,RY,
CONR''R'?, SO,NR''R", SORY, SO,R"!, CN and NO;

Ca-10 alkenyl; ;

Ca-10 alkenyl independently substituted by up to three groups selected from
cycloalkyl, substituted cycloalkyl, heterocyclyl, substituted heterocycloalkyl, NR®R’,
OR', SR", halogen, COR", CO,R", CONRR', SO,NR'R'?, SOR™, SO,R", CN
and NO3;

Ca-oalkynyl; and
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5 al kyl; Iower al kyl substituted by hydroxy, al koxy or
NR11R12; NR'R 12; OR'; SR 16; COR14; CO2R14;

WEONRDERLIS; SO2NR14R 5; SC2R14; and CN; R4, RS5PCREP20RY014067

and R26 are independently selected fromthe group,
wth at |east one being H cgpsisting of H 10
unsubstituted | ower alkyl; |ower alkyl substituted by

hy droxy alkﬁigk depedehay aastuted\N2dRE thrF2eups s8lédéd from NR'R’,

hal ogen; ; 3, dinp12 11 11
SCoNPB3RE » Pggera 5 COp > CRUR R » S R PSP R SO, N
i ndepdN@pahy whein R RE and RK-dre inkdeperatedtRibrdower alkyl;
i ndependently selected fromthe group consisting of

; 3| I, - .
B S S R T T R
2004/ 056822 PCT/ EP2003/ 014067 -69 unsubstituted
cycr%%lﬁyi; cycl oal kyl substituted by hydroxy, al koxy,
| ower al kyl or NR21R22 ; unsubstituted heterocycle;
and GRPerocycl e substituted by hydroxy, al koxy, |ower
al kyl or NR21R22; 5 or alternatively NRL1R12 forns a
rin I@aving 3 to 7 atons, the ring having no or at
| east dne additional heteroatons, with the proviso
that if the hetero atomis N, the heteroatom maybe
subdtaleggned by one or nore substituents selected from
the group consisting of |ower al kyl, CORL4, CO2R14,
CONRIGRYS, SO2R14, and SO2NR14R15;

COR';
CONR"R'%
SO.NR"R";
SO.R";

CN;

NOy;
(CHa)pheteroaryl;
(CHjy)nheterocycle;
C1-Cyp alkyl;
Cs-Cyp cycloalkyl;
C,-Cyg alkenyl;
C,-Cyp alkynyl;

where n is 0, 1, 2, or 3 and the aryl, heteroaryl, heterocycle, alkyl, cycloalkyl,
alkenyl, and alkynyl groups are unsubstituted or substituted by up to three groups
selected from NR''R'%; OR'3; SR'S; halogen; COR'; CO,R™; CONRMR";
SO,NR"R"; SO,R™; CN; and NOy;
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10 R13 is selected fromthe group consisting of H,
COR14; CONR14R15; unsubstituted | ower alkyl; | ower

wa@bkdoglosesabsti t ut ed by hydroxy, al koxy or NR21RPQT/ERZ03/014067

unsubstituted cycl oal kyl; cycl oal kyl substituted by

hydr oxy, al koxy, |ower alkyl o68-NR21 R22;

unsubstituted heterocycle and heterocycle substi tuted

by hydaltﬁxy@twa]yk% sand R dwgstherdbky a ring W2 g R20 7 aRins Bmset to the
y. e

A ons?gfhly;l HH%P‘EFH‘E?E%e a&%?{lj?:tfo gle rfng'ﬁat/&g n9' leip east o(r)le additional

al kyhetgipgtams witbdhepromisa tatyt d ahkt@sqatqm wNﬁazthFdzzteroatom may be

uns uaﬂistltuﬂécew ﬁ)léé'sﬂﬂie'%ﬁbstltﬁé’rﬁ|sé1€'&tﬁld’Rf2rg§MB§ bhdupt Besiftihg of lower

hydr ower 1 l6,
e R R A A SR SR
by h@dRd%GO.AMkGONR RSO, NBS RT; 80, R By arldRMR22;  or
alternatively NRL4R15 forns a ring having 3 to 7

t 6 i n [ .
Reternaromd ngr%%hﬁ%%f%k@%ﬁ 458 e 0 3 1@ e eing
IS NH19W§BUR§P roat om may be substituted by one or

nore substituents selected fromthe WD 2004/ 056822

PCT/ BP2003/ 014067 -70 group consisting of one or nore

| ower al kyl, COR23, C02R23 CONR23R24 S02R23, and

SOZNR23R24 6 |s l.ect e u con i stin
of uRB s St S o ST Y BreR Ao B b fflogens
by hg@{ { al koxy or NR21R22 5 unsubstltuted

cycl cycl oal kyl substituted by hydroxy, al koxy,
| oner aIkyI or NR21R22, unsubstituted heterocycle;
and gerocycl e substituted by hydroxy, alkoxy, |ower
al kyl or NR21R22; R21 is selected fromthe group
consgﬁglng of H, lower alkyl, COR23 or CO2R23; 10 R22,
d’ R24 are independently selected fromthe group

consisting of Hor lower alkyl, or alternatively
NR21Rd2goy, NR23R24 independently fornms a ring having 3
to 7

NO;;

COR%;

CO;R%;

CONR™R*;

SO,NRPR™,;

SO,R®; and

CN;
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 NR*R*;



atons, the ring having no or at |east one additional
het eroat om sel ected fromthe group consisting of N,

w@200a/0868% W th the proviso that if the heter oBRCDEP1083/014067

N, the heteroatom maybe in the formof -NH or NR25,

and if the hetero atomis S, ig9ymy 15 be in the form

of S(On, where m=0, 1 or 2; and R25 is |ower

al kyhns@stitﬁmzﬂpmdndkylocfycforaﬁdylmﬂsﬂiﬂutadfbydiydirdny&lkmtyeroe\ien alkyl or
[ 10. Conpounds of forrmula Il of claimS§,

vvherel n 4 and R26 are hal ogen. 11. Conpounds of

formula Il of claim@8, wherein R5 and R7 are OR23.

12. enybslifivirs heterogicleiang hatergeycly sabmtgted\bbréwérqwélso}iyslower

an uglgpbstNEAR2d | ower al kyl. 13. Conpounds of

forrrulall of claim8,wherein R4, R5, and R26 are

H. 13 for mJI all n RS
and SR PR GRS B o Ry BTG e ToF Reying p or
8, wkestennaikitond hefﬁ’ﬁc&toxﬁs with thepnpdsontist i6 fhefhetenvhmnt 1s N, the

g; giagc%@agnﬂqﬂggﬁ ‘Iﬁbsggltg@gﬁe&rr%o %sutt\ﬁgt%se?@c %ﬁ%he

Comp@iamasoatistingrafleer Fllgh G HRQLR 5 EIRWR 2611 SR’ hed
gr oupo,NW*RBO4/ 056822 PCT/ EP2003/ 014067 -71
6- (4- nmet hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di hydr

t3 d 7-
10 g (lepglacft@ﬁfrg%t%ﬁﬁ%ycg’hgwﬁggﬁyI ogephenyl am no-5, 8-di h

15

20

25

ydro- 6H pyrido [2,3- d]pyrimdin-7-one; 5

6- ( 3H5- di net hoxy- phenyl ) - 8- phenyl - 2- phenyl ani no- 5, 8- di
hydr o- 6H pyrido [2,3- d] pyrimdin-7-one;

8- phempl!4,2- phenyl am no- 6- G-t ol yl - 5, 8- di hydr o- 64 pyri do
[23d] pyrlmd|n7 one;

gfﬂ%iﬁ ls- 2- phenyl am no- 5, 8- di hydr o- 6H pyri do
[23 %l’m'din7one 10 6-

(2, 5-di net hoxy- phenyl ) - 8- phenyl - 2- phenyl am no- 5, 8- di hy
dr o- Bhbybytitutkel l[)@ﬁ:ﬁalk}di;]lowwal]ml siystifstediby hyitroxy, alkoxy or NRmR22
(2- met hoxy- phenyl ) - 8- phenyl - 2- phenyl ani no- 5, 8- di hydr o-

?5‘ EMNEW; by cSAIP & Ol Db e Wrhydrogy, alkory, lower allyl or
8 ro- 6H-

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;
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

heteroatom may be substituted by one or more substituents selected from the
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15 pyrido[ 2, 3-d] pyri m di n-7-one;
8- phenyl - 2- phenyl am no- 6- pyri di n-4-yl -5, 8-di hydro-6Hp

w@Q eiodos4s22 3-d] pyrimdin- 7-one; PCT/EP2003/014067

8- phenyl - 2- phenyl am no- 6- pyri di n-3-yl -5, 8-di hydro- 6Hp
yrido [2,3-d] pyrimdin- 7-one;7®0

6- (3, 4- di et hoxy- phenyl ) - 8- phenyl - 2- phenyl am no-5, 8-d

hy dr groBbcpysistihg[of pRe otihopylowei alkyl; ZOaFeCOBRY, CONR*R*, SO,R%,
(4-n?hgggxq yl)-2-(6-methoxy-pyridin-3-ylamno)-8-p
henyl -5, 82 di hydro- 6H pyrido [2,3-d] pyrim dine-7-one;

85 sobut yl - 6- o

R4- niseelestsd Barihe proppsresistingrfno- 5, 8- di hydr o- 6H pyri do
[2,3- 25 d] pyrimdine-7-one; and 8-

cy ¢l opsubpitureileyérabyl; (GwRlIG0 xbsRRREYbY hydfoxy, alkoxy or NR?'R%;
- phenyl am no- 5, 8-di hydro-6H pyrido

b e B 5167 el TSR RARE B e, oy, lower o

conpd& R 'en conprising a therapeutically effective
anount of a conpound of any one of clains 1 to 18 and

oL A R b B ey o

wher mpound is suitable 5 for adm nistration
to a patient having cancer. 21. Conpounds of any one

R cisatleaed from th8gdonp cursstas ofel)iearalilyl CAE’ obso,RY;
conmpounds of any one of clainms 1 to 18 for the

12 rafi i f e atnent a
o b VAL 5 S RLSRR 9 v i,
t r ea@idiernagively &Bhtk opr BRI dadependently, fovws oring havia3 to 7
Pr 0s#t8hR, B RmEhavidd no bP8! 4R oRE addi@hiill B MRARIE 'sé]$%%}?from the

cancer i s breast col on cagngcer. 25. A process )

t he PPEBAPRESIER o5 9, %ﬁéywﬂu&sﬁr?‘m@mﬁ@f fhedetqpgpm iy N, the
Whi Chetefonee sy be pihi $6:sn 6SaTH oA Y RE, aATRAbREero dtdHf is S, it may
for r%'e! 2 thle?%ormNo'_# S/(\{))m wherem =0, 1 or 2; and

R*  islower alkyl.
9. Compounds of formula II of claim 8, wherein R® is ORZ,
10. Compounds of formula II of claim 8, wherein R* and R* are halogen.
11. Compounds of formula II of claim 8, wherein R’ and R” are OR®.

12. Compounds of formula II of claim 8, wherein R* is an unsubstituted lower
alkyl.

13. Compounds of formula II of claim 8,wherein R*, R®, R® and R® are H.
14. Compounds of formula II of claim 8, wherein R® and R* are OR”.
15. Compounds of formula II of claim 8, wherein R is ORZ,

16. Compounds of formula II of claim 8, wherein R® and R” are OR%,

17. Compounds of formula II of claim 8, wherein R® is OR?.

18. Compounds of formula I of claim 1, selected from the group:
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NI I, RIlll HNNOO 15 Ar wherein Ris |ower

al kyl and Ar, Ar' and Rl are as defined in claiml,
wowdaoh/ossezl to obtain a conpound of fornula ArPCT/EP2003/014067

HN' NN O Ar RL wherein Ar, Ar' and R are as defined

inclaiml, 20 and if desired,7lconverting the conpound

of formula | into a pharmaceutically acceptable salt.

WO 2otk rotesyphea) Baivo s b phowiamingss,palihyare GRobridp[2,3-

dbyfigidilAohe;of any one of claims 1 to 18 prepared by
a process according to claim?25. 27. A conpound

I £ t : . . .
3% (PP s ridienyisz phsnarpinorsb oo
d]ppiimidio-7ache nethyl 5 ester;
3-(2, 4- D phenyl am no- pyri m di n-5-yl)-2-(4-nmet hoxy- phen

yl) -Qropigan | B4 St O .
(LB o R bl TF) P % Blmaing Sy g gl

‘ﬁpkﬁ‘i‘@b‘ihérﬁ'@neéci d nethyl ester; 10

3- (2, 4-di phenyl am no-pyrim din-5-yl)-2-(2,6-D chloro-p

henyd-ph@tydpigithlangidl6-ORslayS,8 &8 RIro-6H-pyrido[2,3-d] pyrimidin-7-

3-(2, E diygﬁllg?o?pyri m di n- z-yl ) - 2}?{ 3, 5- glyrrret[hoxy]%rheny

2propionic acid nethyl ester;

3-(2, 4-di phenyl am no- pyri m di n-5-yl)-2-(3, 5-di net hoxy-

pherfy$-dipheopl phenylamido-51% ditydhy b Hepyristo] 2,3-d ] pyrimidin-7-one;

3-(2,4-dichloro-pyrimdin-5-yl)-2-0-tolyl-propionic

aci t-(Bsliyhet®8k R phenyl)-8-phenyl-2-phenylamino-5,8-dihydro-6H-pyrido[2,3-
d]pyrimidin-7-one;

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

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

8-phenyl-2-phenylamino-6-pyridin-4-yl-5,8-dihydro-6H-pyrido[2,3-d] pyrimidin-

7-one;

8-phenyl-2-phenylamino-6-pyridin-3-yl-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-
d]pyrimidin-7-one;

6-(4-methoxy-phenyl)-2-(6-methoxy-pyridin-3-ylamino)-8-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.
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3- (2, 4-di phenyl am no- pyri m di n-5-yl)-2-0-tol yl -propi on
ic acid nmethyl ester;

wW@2{02/0868a2 chl or o- pyri m di n-5-yl)-2-phenyl - pr opPGIER2003/014067

acid nethyl ester;

3- (2, 4-di phenyl am no- pyri m did5-yl ) - 2- phenyl - pr opi oni

c acid nethyl ester; 20

3- ( 2% Aditeininacantipyl comnipdsitied eg’x’ni)riﬂng 2 terahentitdilyxffeqive aynount of

%20(@15&8{&9 X%ﬁ% rghfcﬁ%lg% 1 to Fig gd aghalir?aCQutC%llg a%ce}r)rél})lﬁ carr1er or
RGBS propi oni ¢ aci d ethyl ester;
3-(2, 4-dichl oro-pyrimdin-5-yl)-2- (2 nmet hoxy- phenyl ) -p

r opi 270"' 'I‘Be th‘i‘nd@tﬁt‘fﬁﬂ cor@&)sﬁﬁ)tn%f’clalm 19, wherein the compound is suitable
r|n1d|n 5-yl)-2-(2-nmet hoxy- phen

é §§ % nd:ylamno-

F pdminisrdando aRRHEEHIRPING CAter . WO 2004/ 056822

PCT/ EP2003/ 014067 -74

2- ( 315 Qoirgpatunid b roryainre bhglhinphetoyll8)foBuse2 s dredicahientso- pyr
i mdin-5-yl)-propionic acid nethyl ester; 3 -

( 2 44 'U%E 8Py Lﬂﬁis BY{ n@'(? Rinfd 1 ta B fof the Cpiaparrr%t%’%ny?f

bis-trifluoro propi onic a
1@§{11é@me15ts for the treatment and control of cancer.
3-(2,4-dichloro-pyrimdin-5-yl)-2-pyridin-4-yl-propion

| ¢ ard. Thetubydf B8IneX2;for the treatment and control of breast, lung, colon or
4- di henylan1no pyrimdin-5-yl)-2- pyrldln 4-yl - pr

Iﬁ&gE‘@nééld ethyl ester;

3-(2,4-dichl oro- pyr|n1d|n -yl)-2-pyridin-3-yl-propion

i ¢ a4. dhetbg/df dadned2; wherein the cancer is breast or colon cancer.

3- (2, 4-di phenyl am no-pyri m di n-5-yl)-2-pyridin-3-yl-pr

Op' OIH A et&ds RIrid pepdiBion of a compzound of formula I of c1a1m 1, which
g chl or o- pyr|n1d|n 5-yl) 4-di met hoxy- pheny

P¥)ﬁ¥éﬂmﬁﬁﬁ§ acid ethyl 10 ester;

3- (2, 4-di phenyl am no- pyrinidin-5-y|)-2-(3,4-dinethoxy-

phaing 9 ecpnpirpirxdrdfd‘.healb'rrdulaet hyl ester; 3 -

(4-chl oro- 2- phenyl am no-pyri m di n-5-yl) -2-

(4 met hoxy- phenyl ) ghropionic acid nethyl ester; 15
3-(2-chl oro- 4- phenyla o- pyrimdin-5-yl)-2-(4- nethoxy

- phenyl) -propionic acyfd nethyl ester; 3-

[ 2- (6- et hoxy- pyri di NORAF'4- phenylan1no pyrimd

in-5-yl] -2-(4- net heny] ) - propi oni ¢ aci d net hyl

ester; 3 - R I

(2- phenylan1no HNSob ylau) o-@yrimdin-5-yl) -2-

( 4- met hoxy- phenyllr-

wherein R is lower alkyl and Ar, Ar’ and R! are as defined in claim 1, with acid to obtain a

compound of formula

NF Ar'
)\\ | I
HI}I N ITI O
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.
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20 propionic acid nethyl ester; and 3-
(2- phenyl am no- 4- cycl opr opyl net hyl am no- pyri m di n- 5-yl

w0 2@4/08682Et hoxy- phenyl)-propi onic aci d net hyl PEFER2003/014067
28. The novel ‘conpounds, pharnaceutical conpositions,
processes, and uses as descrifged herein before. 25

26. A compound of formula I of any one of claims 1 to 18 prepared by a process
according to claim 25.

27. A compound selected from the group:

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

3-(2,4-Diphenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic acid
methyl ester;

2-(2,6-dichloro-phenyl)-3-(2,4-dichloro-pyrimidin-5-yl)-propionic acid methyl
ester;

3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(2,6-Dichloro-phenyl)-propionic acid
methyl ester;

3-(2,4-dichloro-pyrimidin-5-yl)-2-(3,5-dimethoxy-phenyl)-propionic acid methyi
ester;

3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(3,5-dimethoxy-phenyl)-propionic acid
methyl ester;

3-(2,4-dichloro-pyrimidin-5-yl)-2-O-tolyl-propionic acid methyl ester;
3-(2,4-diphenylamino-pyrimidin-5-yl)-2-O-tolyl-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;

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

3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(2-methoxy-phenyl) propionic acid ethyl
ester;
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WO 2004/056822 PCT/EP2003/014067
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2-(3,5-bis-trifluoromethyl-phenyl)-3-(2,4-dichloro-pyrimidin-5-yl)-propionic acid
methyl ester;

3-(2,4-diphenylamino-pyrimidin-5-yl)-2-(3,5-bis-trifluoromethyl-phenyl)-
propionic acid methyl ester;

3-(2,4-dichloro-pyrimidin-5-yl)-2-pyridin-4-yl-propionic acid ethyl ester;
3-(2,4-diphenylamino-pyrimidin-5-yl)-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-yl)-2-pyridin-3-yl-propionic acid ethyl ester;

3-(2,4-dichloro-pyrimidin-5-yl)-2-(3,4-dimethoxy-phenyl)-propionic acid ethyl
ester;

3-(2,4-diphenylamino-pyrimidin-5-yl)-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-(2-chloro-4-phenylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-propionic
acid methyl ester;

3-[2-(6-methoxy-pyridin-3-ylamino)-4-phenylamino-pyrimidin-5-yl]-2-(4-
methoxy-phenyl)-propionic acid methyl ester;

3-(2-phenylamino-4-isobutylamino-pyrimidin-5-yl)-2-(4-methoxy-phenyl)-
propionic acid methyl ester; and

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

28. The novel compounds, pharmaceutical compositions, processes, and uses as
described herein before.

*%o



