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WD 2006/ 024487 PCT/ EP2005/ 009322 AM DE DERI VATI VES OF
7- AM NO- 3- PHENYL- DI HYDROPYRI M DO ' 4, 5- D! PYRI M DI NONES,

wa kb B24MBNUFACTURE AND USE AS PROTEI N Kl NASE  PCT/EP2005/009322

I NHI BI TORS. The present invention relates to novel

am de derivatives of 7-am no-3-phenyl

di hydropyri m do[ 4, 5-d] pyri m di nones, to a process for
their manufacture, 5 nedicanents containing them and
their manufacture as well as the use of these

AEHHD BERIS TASED IV Trefd'@lR-3c BEFNY LaHHAPBOBGENTRD "Soprg ! PYRIMIDINONES,

TREISS P UREdUht &8 1T5E Af (PREGEN KE o eYePésCki-e known
inthe art for their protein kinase, as well as their
tyrosi ne kinase inhibitory activity. WO 01/29042 and
WO 01/29041 di scl ose al kyl am no-subst.ituted
diT R PresEytr inveridor gelates goaneyel Amies HeHEAtHEY jOf ot pmpinp-3-phenyl
Vi ihRd o8 Prifnittyi] lpstdqpynﬁﬁdlhwlésy oV 9866k 4dhrd Qﬁéifl Bﬁﬁufacture,

di hydr opyrim do i.mdin subst
wreHcapb gﬂataﬁa{l% i G Shan G e dad et oy thes
aminpmirfdrs aephamacahichbil{ atise dgehtscycl i n- dependent

ki nases (cdks) and tyrosine kinases. Aryl and
heteroaryl am ne substituted
dﬁmd rsepsfitittedl duflis ndirpgani hetdionprssargrimoains in dles erti foedtheir

| Broffh RHadé ZMelf@s éélr'tﬁltysﬁ'e iHaSe Rhiblrotfhétivity W8 (1829042 and
ki nase ESGIC Furt her

dW@xBV& WAL i doEdoss- d] pykT I nalbsdtulsd n ¢ fitgdropgrimido(4,5-
Nasignidnbhoidetivativac twith bys ahilEbiteeSedtivle dWION9INEI 444 describes

S ol R L bR 00 i

caﬁﬁdmndﬂfowdth andrpunidered as helibpenstip cyio-depepdant kemses (cdks)

nce I vit decjgase bet
ubi Is‘ﬁyfd&l}%n d ‘ﬂlm%érsov e 0{%8 }1 ar %1?0 ki %g%e?&?rﬁh 19 e Shﬁ{tlwted
rig N\@Q,OO/ 24744 as

nd%dr@ﬁmmsdq éwrd] mérrwxegeqst agge s adpsgribe

cmmgwasds ofoft he gepgr al fftﬁro@iuk:a I kiBafd N Ns52* H (Qurther
or

dlhydropyrlmldo 4,5% capyrl(}gmones Wllth t}llrosme kinase inhibitory activity are
described in WO 04/18472, WO 04/41821, WO 04/41822, WO 04/41823, and

WO 04/11465.

However there remains a need for new compounds with improved therapeutic
properties, such as enhanced activity, decreased toxicity, better solubility and

improved pharmacokinetic profile, to name only a few.
The present derivatives are new compounds of the general formula I

XA

(Q)—R

\ez
3
>

formula I,



WD 2006/ 024487 PCT/ EP2005/ 009322 -2- wherein R is
hydr ogen; fluorine; chlorine; or (d-C3)al kyl, said
wW@bdoglo243€1 ng optionally substituted one or seREr/EP2005/009322
times with hal ogen; Qis alkylene or alkenylene; 5 n
is 0 or |I; R is cycloalkyl, aryl or heteroaryl said
aryl or heteroaryl being optRenally substituted one or
two tines by phenyl, pyridyl; pyrrolyl or indolyl;
and qNI ﬁronatlc groups being optionally subst i t ut ed

one ree tinmes by 10 CN; -CHO -OH;, -Oalkyl;
-NHQ aNH—aIkyI -al kyl - al kyl ;  hal ogen;

pI pergial e Y

PLE phI% ! fiyllhydrggéea ﬂ@&mﬂs F}élﬁ]h%g%té'?ﬁl -OD)aR&, 34k Ay 1 being

1-car barrmpltloml]ry;slubmtﬁ@dwne oNsqyetah Wnes with halogen;

pi perazi ral Yyl - pi perazi nyl net hyl or
norpﬁgllﬁ§% %i%%ﬂagﬁg ﬁ% all pharmaceutically
accept ablie0salit s t hereof. The conpounds according to

th'SIPanPBkﬁﬂmgpgﬂﬁ8?&&¥hﬁﬁdas proteln Ki nase

i nhibirtors sr'c famly tyrosine kinase
i nhi bi t orssid aayler fretereangrbeingraptiveallyssbstifiteometo éwo times by

t r eat nent aid tyrosine

ki nases. ]#%Bﬂggﬁﬁﬁ§?§p%§gbfﬁﬁgl %eaklnases S an

i npor t antallramd)reammgrphps b@ggxbmcmﬂy efbstiited @megtﬁéﬁtqqgineﬁwy
cell prold OALhY gt 1

resi dues 0 pep |d§§pa9dﬁ%$ ﬁﬁ{ %%'%}gﬁrlafdkﬂ
actlvatldmqunﬂyp@shnﬂ.k@m@@eslP%Hkﬂﬁhnmﬁﬁwbﬁamwm@hob@ﬂ

0 3 var b Aol L8880t 4B ARy N-methyl-
cal, der

i nfl ammat’o

oncol ogi c;aperdzlayimj:é[}é, N@petblomeemzm@mlgyl ogg@rp}@@hnylmethyl
exanpl e Susva, M, et al., Trends 25 Pharmacol. Sci.

21 (2000) 489-495; Biscardi, J.S., et al., Adv. Cancer

Res. ai6l {IDgR6macedlicdlySccapoabbosatte theofoft he present

invention may be used as active agents in the
prevention and therapy of, for exanple, transplant

r ’?hﬁ ohfYountd b VIR gofcﬁ/ e V‘ﬁ’verﬁﬂ)ﬂd EW actl{hb}e %H%I%’téiin kinase

art r|t|s psor] asi restenosi s, ast hma
AR iovR R SoRiclas Sk, ey PEORPALEHSE glthﬁa s, and may therefore be

0§{cBATSF BF itiatnXeiiog ﬂlsbaé&ﬁ‘tﬁl@ﬂla&d@ sﬁﬂdyx@@ﬂﬁ@ &l’namc'hhei&mlly of

;g&%ﬁggﬂmﬁeéa g’? & ER}B?#%{% ro%é?x h%tﬁ%uh BN Gr 24 ! 31gha11ng and cell
proliferation by phosphorylatlng tyrosine residues of peptides and proteins.
Inappropriate activation of tyrosine kinases is known to be involved in a variety of
disease states including inflammatory, immunological, CNS disorders, or
oncological disorders, or bone diseases. See for example Susva, M., et al., Trends
Pharmacol. Sci. 21 (2000) 489-495; Biscardi, J.S., et al., Adv. Cancer Res. 76 (2000)
61-119.

Compounds of the present invention may be used as active agents in the prevention
and therapy of, for example, transplant rejection, inflammatory bowel syndrome,
rheumatoid arthritis, psoriasis, restenosis, allergic asthma, Alzheimer’s disease,
Parkinson, stroke, osteoporosis, benign hyperplasias and cancer such as colorectal,
breast, lung, prostate, pancreatic, gastric, bladder, ovarian, melanoma,
neuroblastoma, cervical, kidney or renal cancers, leukemias or lymphomas, or in

the manufacture of corresponding medicaments.
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neur obl ast oma, cervical, kidney or renal cancers,
| eukem as or | ynphomas, or in the manufacture of

w@erespEenhdi ng nmedi caments. WO 2006/ 024487 PCT/EP2005/009322

PCT/ EP2005/ 009322 -3 Ohjects of the present invention
are the conmpounds of forrmula | and pharnaceutically
acceptable salts and their eBantioneric forns, the
preparati on of the above-nenti oned conpounds,

medi canents contai ning themand their nmanufacture as
vighjectasof Hbe upeesat  irtventigrovare néhet | ommbuadspelufaynila I and
g?-ﬁn‘[ﬁ?@uﬁ%l f»d Hﬂ@é’a@t@tah@ Mh&f ehddiRERIR ForES reﬁecﬂn@bmtm of

nesse di sorders as. nenti oned above or Dgr
the theemBentigned oforemwr@épdﬁ%ﬁl??@n%ﬂ. ©rtrerpg . themy andy their

Iﬁhﬂfﬁffhctuﬂﬁas%@ldashﬁ% @b@oﬂﬂh@%’éo@ srbtbsddeebmpounds in the control
ranc

strai or

CBETSRERG G ES P oL FEReAt 0 O Aor B Benbatbore
adrdnshe mumlnfaame ofebhrg$pondingyhedicamerdpyl , i sopropyl,
n-butyl, 2-butyl, t-butyl. 10 If said aIkyI group is
Offbl onal.,%ﬁé gsbgste%h%’lrte{e d \é\ﬂ ) sg{ﬁ??tg%l S?/I%}/\/%%%-%i’l?l{q %%)?gaﬁlgh%dr chain
CHmdmmalnbnn aﬁﬂﬁmnglftqmﬂltu or pméera‘tﬂxénm’n @40 ar @rbon atoms, such as

dlf byt £y tz%ﬁog”lteisl f‘ilog% rﬁfqﬂ%ﬂ?r Bt g the 1 ke.

The tern1 hal ogen" as used herei n neans fl uori ne,

Isé)ldI 'ﬂgrl 21232182% 8% (Fi%llg hﬁﬁs%&&%&‘wi%l (%:Leu(ﬂr §e{;§alq{alogen atoms, it is

["ori
ngbsﬂlmad&yﬂeferddy m’réldﬂtltmm| or dégmse asmm@@j@pn@e Examples are

f
R
i Tilo¢ uehen cHhalagen byl usedyh¢r@iyutr1y¢ans C@@QIWG mhynme and bromme,
é Ifer%\aqg?ll?rarqg%r C)III?AI%GES%X(IJ?H,};JJ}‘EJI‘% Ably cyclohexyl or

as used herein nmeans a
nmonocyclic or bicyclic aromatic 20 hydrocarbon ring

W'FBQ téﬁ‘lt iy%l%aﬂgklﬁ G5 A5 s 2 m reﬁ‘ll*'ﬁlt%al?ssa Wt dlic Jsat'ﬂl@pcm RYdro@irbon

- napt eteroaryl her ei n
maagu avith 3rtm6 preﬁerablyci»}/tq V.cring oentsi Bxamples vﬁ gugh cxrleadky] groups

MR AR ?H’B‘n%roggq 9&1&31@};13&'?'3&)851% c’ioh ?Fetrﬁir %Qllo}ﬂeﬂtylo bre%erably

het er oa Iy Trom N, or

t fislahemdionicydolkaptiy at onms bei ng carbon at ons. Exanples

of such heteroaryl groups include pyrrolyl,

t hi ophenyl, furyl, thlazolyl, 25 oxazolyl i soxazol yl ,
pYheZeryl ‘aki anzisey| bergpr pegns yRPRREHifylor bicyclic aromatic

p}{ cﬁ%bﬂ)ﬂbm rmBWﬂh%at%' lr(Ming ét&qglsﬁkh adARRAdL h—'rﬁ?ﬁt@@b@r 2-napthtyl.

zot hi azol ylI, benzoxaZzol yl, en2|n1dazo
qU|nonI i soqui nolyl and the |ike, espeC|aIIy

| §9xaznl ‘H{eter@z\’rglla%ﬁ’ Li¥dd herein means a mono- or bicyclic aromatic ring with
5 to 10 ring atoms, which contains up to 3, preferably 1 or 2 heteroatoms selected
independently from N, O or S and the remaining ring atoms being carbon atoms.
Examples of such heteroaryl groups include pyrrolyl, thiophenyl, furyl, thiazolyl,
oxazolyl, isoxazolyl, pyrazolyl, imidazolyl; pyridyl, pyrimidinyl, pyrazinyl,
pyridazinyl,  indolyl, = benzothiophenyl, = benzothiazolyl, = benzoxazolyl,
benzimidazolyl, quinolyl, isoquinolyl and the like, especially isoxazolyl, pyrazolyl,
pyridyl, indolyl or benzothiophenyl.
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pyridyl, indolyl or benzothi ophenyl. WO 2006/ 024487
PCT/ EP2005/ 009322 -4 The term "al kyl ene" as used

whemeim48eans a saturated, straight-chain or bPEREP®AS/009322

chain, preferably straight-chain hydrocarbon

containing froml to 5 preferably from1l to 3

carbon atons, such as nethyldnre, ethyl ene,

trimethyl ene; tetranethyl ene, pentanethyl ene,
nethylnethylene 1-met hyl - et hyl ene, 2-nmethyl .5

eflmy/teeome alky;leg@"rgmused hyteenaeans. @&aﬁlg,qateét ﬁyarlglﬁecham or branched-

%}Bflpﬁﬁlef_e?‘\?)pb’nétt?ﬁglllte%gﬁ{ Hﬁdﬂoczﬁb?ﬁi Lc?fiﬁmmg from 1 to 5, preferably

|
1fr@qnhy1| 0r Pretd ‘P%n%torf?x e%uﬁﬁﬂ as tlinﬂ]pé{ < §§l@lene, trimethylene;
e&ﬁ@ﬁﬂeﬂi yleyie/TpEdtYInethGlene ﬂx)éﬂ@hﬂeth?leﬁe’ I Hﬁteﬁyﬁletlﬁflen}fhe -methyl-
<thdFEh HE T PR lel SR Gfytene,
slmt@;ﬂttmfedmedmydQanathl;zcbmm@hylammu rigethylomrﬂethyielﬁe,, 2t ¢hyl-
; | f h
PP S OGN, B e o o s

ene (et henyl e al Iyl ene,
i sopropenyl ene, 1- propenylene 2- nethyl-l-propenylene
1Th§ lﬂérl?fply'illﬁ&fylen% k%b'tL%@cY l1RASn Iﬁea?bﬂa@lnﬁhﬁﬁlﬁated straight-chain or
- e -1 - en nyl en
1b1i51§|4%/ aggepreé %i%ﬁgﬁlﬁﬂeﬁgﬂn élyg r&ﬁy%/%ﬁ]éalhmg from 2 to 6,
4pmatﬁwﬂo@ne,to 4; caﬁ’sdsxhytbﬂ& Benugleybfueh “dkbetery] @aginylene
LR Sl A0, B S5 AR ropenienc. 1
abilﬁﬁhﬁﬂl&:, IZsbpiremzielwl ehbutemylelgfr, orfeﬁ)]zly]eh—éuteny ene, 3-methyl-2-
Pm%hgxl AL esape?ﬁyén@n@ gé?}{ta{ﬁ&ﬁbl y. leﬁteﬁl,lkneennqsﬂn%meﬁe, 4-

I on [ orine pre rred
oS ERIl-AeR i o0 IpRe rhﬁafém 5 QaP%‘eflﬂénf’e o?ﬁ%é%ﬁ?d@n@ 4-hexenylene
a@l@(@ rsdhé@ntlene fesedialip \‘mylé’ﬂ'&e (@hdhyReR2allykeney Bbpaipkyflene, 1-

hetero said or heteroaryl being
%ﬂ@ﬂﬂF?@ @W%Lﬁ?@ﬁmgﬁ ‘'or two times by phenyl,

pyrldyl pyrrolyl or indolyl; and all aromatic groups

P800 LA K08 R OOR K HpBRe T8 by
aIkyI 25 hal ogen; pi peridinyl; plpera2|nyl

n%%fé’rlredi"eﬁﬁfoﬂﬁl%‘tl Prthmﬁﬁ!h@ﬂohnﬂea theAc@rhﬁf)@xﬁc[se@ccordmg to
dlnenﬂpof the invention are the conpounds

aé@ﬁﬁ thg'heEF i fornul a |, wherein nis 0.
R®  is cycloalkyl, aryl or heteroaryl
said aryl or heteroaryl being optionally substituted one or two times by
phenyl, pyridyl; pyrrolyl or indolyl; and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH,; ~-NH-alkyl; -alkyl-NHoy; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl;

A preferred embodiment of the invention are the compounds according to

formula I, wherein

n 15 0.
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30 WD 2006/ 024487 PCT/ EP2005/ 009322 -5 A preferred
enbodi nent of the invention are the conpounds

wa@eweoneli4sy to fornmula I, wherein n is 0; and R2I/EB2005/009322

cycl oal kyl, aryl or heteroaryl 5 said aryl or

het eroaryl being optionally substituted one or two

times by phenyl, pyridyl; pyrrolyl or indolyl; and

all aromatic groups being optionally substituted one

to three tinmes by - -OH;, -0-al kyl; -NH2;

- NHprafeksed embbcﬂamean-@ thel nyaentwm re b : cogipsandyi asgerding to
qbgﬁﬁqu@M&fn¢+nethyl pi perazi nyl or norpholinyl; 10 '
Anot her preferred enbodi nent of the invention are the
conpounds according to forrmula |, wherein nis 1. 15

A pr et er rigdh a@dbodi nent of the i nvention are the
conpthdqsgﬁﬁgmgﬂqgﬂgghe&gﬁggla I, mherein nis 1, and

aryl eteroaryl said aryl or

R2 is cycl oal
het er oar )'qal ff/@ Eﬂ@%’ﬁlé?rellf&g epiioselly fbefutiderrisior ity times by

times by P ﬁﬂ%h 7@Mﬂ]@yhd_ Tl yl or |ndonI and
all aro y Pou S be|Q} oﬁ%ﬁgggily su itltUt one

to three q]| apf@gqagy gro_ugN elng;pgmna@quu setuip gre to_tRygs-times by
- NH-al kyl Soxgalkad. @#?,-oaéﬂs 'aNHPaNPEﬁRyl 4&!1@:!3![\1 mndéh

pi perazinyl ; N—nethg eraZ|n phol i ny
pr ef er r echabosssdpiRERdings mpﬁ@zmﬁbﬁhmegw 'ﬁ’i@r%zh‘@’l or morPhOlel
conmpounds according to fornula I, wherein R2 is

cycl oal kyl . Another preferred enbodi ment of the

' RM@t‘h‘éif pRfat®l éhiBo&ARROUNGR 1aeaRI0eI ¢ theOcondibunas Audadding to

rei n.is 0; and
formu 1, wherein

n is 1.

A preferred embodiment of the invention are the compounds according to

formula I, wherein

n isl;and

R® s cycloalkyl, aryl or heteroaryl
said aryl or heteroaryl being optionally substituted one or two times by
phenyl, pyridyl; pyrrolyl or indolyl; and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NHoy; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl;

A preferred embodiment of the invention are the compounds according to
formula I, wherein

R® s cycloalkyl.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n is 0; and
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WO 2006/ 024487 PCT/ EP2005/ 009322 -6- R2 is
cycl oal kyl . Such conpounds are for exanple:

w@y@bobagzanecar boxyl i ¢ acid (4-chl oro- 3-{7- am POGI/EP2005/009322

-1 - met hyl - 2- oxo- 1, 4-di hydro- 5

2H pyrim do[ 4, 5-d] pyri m di n-3-yl }- phenyl ) - am de;
conpound with acetic acid; -&nd Cycl ohept anecarboxylic
acid (4-chloro-3-{ 7-am no-I-nethyl -2-o0xo-1, 4-di hydr o-
2H pyga m ] pyrimdin-3-yl}-phenyl)-am de;
cmmﬁmdﬁd%mgglcamd Anot her preferred
enbodlnent of the invention are the conpounds

r di & |, wherein R2 is aryl, said
ary &%ﬁngﬁ %ﬁéﬁégﬁsubstltuted one or two tines by

phenyl pyrldyl pyrrolyl or indolyl; and al

aromati ¢ groups beln opt onal ly. substltuted on
t hydehexppgsarboxgliqngid rer-b? 7-aiipo-1apeihiyd- oxo-mﬁzgh?xydro—

NTE #i 'd@{él ﬁﬁlﬁﬂi’ﬂﬁh’&ﬁl&@l Heptenyl) iadiag@Bimppiip@ it adytic acid;
$ raZ|ny met hyl - pi.per azi nyl or norpholinyl.
anot her preferred enbodi nent of the invention
are the conmpounds according to fornula I, wherein 20

ggi é?llcl)étpt‘ﬁ?ngeaar %IIC%CIBQEQ laro- %%7%&{%@2}’ }mé?l%}l rngxo 1 4 -dihydro-

orf WO
apid- pﬁrimidpEﬂnﬁ&diR}’rlgmldmpQ-Yﬁephﬁgylgmldﬁa?prfgpogaéé\tl‘ihﬁiﬁ%aﬂd
one to three tinmes by 25 -CN, -CHO, -OH -0-al kyl;
- NH2 NH- al k I kyl -
%@h@gef%r%y ?ra‘.w@ H ‘éthe\mv ot %/%%&hﬂgggfg g‘?ndssalécot}dmg to
PQ;&EEQQQ@&QQQSZZ -7 Blphenyl 4- carboxylic acid

(4-chloro-3-{7-ami no- i-nethyl-2-oxo-1,4-di hydro-

2H—pyﬁhn1g%kﬁ;5-d] pyri m din-3-yl }-phenyl)-am de; and

. said aryl being optionally substituted one or two times by phenyl,
pyridyl; pyrrolyl or indolyl;
and all aromatic groups being optionally substituted one to three times
by -CN; -CHO; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NHo; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n  is0;and

R®>  isphenyl,
said phenyl being substituted one or two times by phenyl or pyridyl;
and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NH,; alkyl or
halogen.

Such compounds are for example:
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Bi phenyl - 2- car boxylic acid
(4-chl oro-3-{7-am no-I - net hyl - 2- oxo- 1, 4- di hydr o-

WQ@RbopPe4481 do[ 4, 5-d] pyri m di n-3-yl }-phenyl) - anPCBEEP2005/009322

conmpound with acetic acid; 5 and

Bi phenyl - 3-car boxylic acid

(4-chl oro-3-{7-am no-I - net hyl7-2- oxo- 1, 4- di hydr o-

2H pyrim do[ 4, 5-d] pyrimdin-3-yl}-phenyl)-amn de;
conmpound with acetic acid; and

4BipDyrayhrd- Girphglig hcid (e a]nlbm¢§z+ 7 @nzigpd -methyl-2-oxo-1,4-dihydro-

(oo Bod B Amnerl 5 JBL Dby F-ide Ind- 10

pyrl I'pyri M di n-3-yl'}-phenyl ) -amd
e. Such conpounds are for exanmple: N [ 3- (7-Am no- |

Ey1-22c ¥ Scylic 4cidl( Ly Rlibes- 3f{|'7thlﬁ1hB’lldﬁ1e£h"yl 9-dkb-1,4-dihydro-
p | I mdl 53@2’5 é,ﬁy%ﬁggﬁ?—aﬁ ﬁgﬁglx l\a'_]rm e; compound with acetic acid;

&nﬁF Am no- | - net hyl - 2- oxo-1, 4- dlhydro 2H pyri m do

[4,5-d] pyrimdin-3- 15 yI)-4-chIoro-phenyI]
yridin-4-yl -benzam de. Still another preferred

Brmgdmﬁéwarmxyﬂlh@cm (rehloroa-{Eraminhel -msHpbuarige-1,4-dihydro-

aﬁq infiflo[ 42 df R R -3y RRAGDH B dé; Tofipodhd witRAckti acid;
yg ZOOsald Hén glng Sﬁ%Stltutgd gne p?necby o

pﬁghyl and al | phenyl groups being substituted one
tine by 2- dinethylanino- ethoxy

rba an er azi l.;
e R GRS S B S
Sdmhlyldmeiﬂﬂmymnhsldai@ ﬂhryrménpliﬁl phenyl) amlde
4' - Mor phol i n-4-yl net hyl - bi phenyl - 4- carboxylic acid
[3-(7-am no-I| -net hyl - 2- oxo- 1, 4-di hydr o- 2H pyri m do
[ Sudh q@mpsyndpigifer Sagple 4- chl or o- phenyl ] -am de; WO
2006/ 024487 PCT/ EP2005/ 009322 -8

3' - (4-Met h. he

i é\f i% gﬁ[ g{%ﬁw@éroxogpe%ﬁ X 3%50 I?mlc{(]Xi 1m1%X IY |3
1y1¢)|—-4d¢lrﬁ<y1d>lﬁphezllyl- pypyridin@-jldydazathide; and

pyri m di n-3-yl)-4-chl oro-phenyl] - am de;

3' - (4-Acetyl - pi perazi n-1-yl net hyl ) - bi phenyl - 4- car boxyl

| d\f Zi( ¢ Arainp7L-methyb2toxosl 4 dlhydro 2H—pyr1m1do 4,5-d)pyrimidin-3-

n&@ Qy&hlgro%&n%l 4t %Mgf@yl%%n@é/rhid@ do[ 4, 5-d] pyri ni din- 3

-4-chloro- pheny

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is0;and

R®>  isphenyl
said phenyl being substituted one time by phenyl; and
all phenyl groups being substituted one time by 2-dimethylamino-
ethoxy; 1-carbamoyl-ethylsulfanyl; N-methyl-piperazinylmethyl; N-
acetyl-piperazinylmethyl or morpholinylmethyl.

Such compounds are for example:

4'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid [3-(7-amino-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-4-chloro-phenyl] -amide;
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am de; 3'-Morpholin-4-yl et hyl -bi phenyl -4-carboxylic
acid [3-(7-am no-1|-net hyl -

wW@2@6/0248Mi hydr o- 2H pyri m do [ 4, 5-d] PCT/EP2005/009322

pyri m di n-3-yl)-4-chl oro-phenyl] -am de;
- (1- Car banoyl - et hyl sul fanyl ) - bi phenyl - 4- car boxylic
acid [3-(7-am no-1-nmethyl 108-
2- 0x0-1, 4-di hydr o- 2H pyri m do [ 4, 5-d]
pyrim di n-3-yl)-4-chloro-pheny am de;
33 - (4 Moty tpigdragii oyl atetokyhiphe WLérFWb@Q’h%lr pasty |[Pd7agrgo-1-

[1% {h1- 818801, b~ ?&'2H§rﬁﬁf21b :4(1 MeidRr-8 1 PYIchIBh 6phenyl]-
[4 y Z'd] pyrlmgﬁlr(ris- y4 ch roqj%ﬁenyl] 1321]?“ i Phenyl]
c und with acetic acid. 15 Another preferred

enbodi nent of the invention are the conpounds

RSP ReA i Gersr TV ey BB R b Sl R da Gragnine-1-

omethwb 2 tdxwek 4-ljhyelyo1261-pyrimaido] Qb}d mduhgdlln 3arh)j4ﬂth10ro phenYH

%rm@tl c groups being optionally substituted one to
ree’ti mes by CN CHO -OH, -Oal kyl; -NH2;

- NH al kyl ; -al kyl - al kyl or hal ogen. 25 Such a

C@%BHOIIIIXQ"-Alf}Qﬁ'IC Mca&&)&yﬁc ARcd0- [3-(7-amino-1-methyl-2-

lpéﬂr‘geh o‘%l %@%Xffﬂﬂl)pmngﬂ&é}g I]r_1|3m211510 &ﬂéro Igﬂenyl -amide;

H pyrrol - 2-yl ) - benzam de. V\D 2006/ 024487

E’r Fﬁégtg?r/lcp %su f?ﬁréyl %gﬁﬁ é}g{a?lf) 19 Qaﬁr(?g%“ gﬁﬂ& lorﬁlethyl—
| 2- qmeln/erdrhyrim@Hapyrandio (45~ di pyrishidiny b Y1)54~§bﬁ0@0~@hem§r] amlde,
b%\l&rg optionally substituted one to three tines by

CHO -OH -Oalkyl; NH2; -NHal kyl; hal ogen;
pi peridinyl; piperazinyl; N nethyl-piperazinyl or
m?b"-@Miiﬂ%ﬂiylarﬁbh@tbtﬁ&wibmﬁylaéf—earﬁ&ryliexm |[8+(7-amino-1-methyl-

2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl}-amide;

compound with acetic acid.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n  is0;and

R®  isphenyl,
said phenyl being optionally substituted one or two times by pyrrolyl or
indolyl; and
all aromatic groups being optionally substituted one to three times by
-CNj; -CHO; -OH; -O-alkyl; -NH2; -NH-alkyl; -alkyl-NH?2; alkyl or
halogen.

Such a compound is for example:

N-[3-(7-Amino-1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-
yl)-4-chloro-phenyl]-4-(1H-pyrrol-2-yl)-benzamide.
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10
N-[3-(7-Am no- | - et hyl - 2- oxo- 1, 4-di hydr o- 2H pyri m do[ 4

WO 200dppp81 m di n- 3-yl ) - 4-chl or o- phenyl ] PCT/EP2005/009322
-4- (4-met hyl - pi perazin- |-yl)-benzam de; an
N-[3-(7-Am no- | - et hyl - 2- oxo- 1) 4- di hydr o- 2H pyri m do
[4,5-d] pyrimdin-3-yl)- -9-

4- chl or o- phenyl ] - 4- nor phol i n- 4-yl - benzam de; and
N-[3-(7-Am no-| - met hyl - 2- oxo- 1, 4- di hydr o- 2H pyrji m do _,

[ Ansthen pyeferradderpbalifpent ghthe invention are the compounds according to
Af I OwhbRny! | - 4- cyano- benzami de. Anot her preferred
enbodi mrent of the invention are the conpounds

according to forrmula I, whereinnis |; and R2 is
pheny!, 28 Oy phenyl being optionally substituted

one tRZthﬂrS@geﬁ}}eres by -CN, -CHO -0OH -0 alkyl; NH2;

-NH al kyl ; “hal'ogen.. Still another preferred enbodi
of the i niAhpheml Beias @wr@ﬁﬁﬂ&ﬁ%&ecg%foﬁodﬁw@ u%%y’fﬁﬂﬁ

formul a I.,crber@HN-GRIKR; NHALKMLAK@; haldbehSpiberiding; R2
i s phenyl, said henyl eing optionally ,sz%‘st i tuted

one to thP’@éraﬁnbfgé\I'WthY iperazm Pt meppholinyh| kyl ;. NH2;
-NH al kyl or hal ogen. WD 2006/ 024487 PCT/ EP2005/ 009322
-10- Such conpounds are for exanmple: N [3-(7-Am no-

| st@t doyvhpotmdx ereffodexdiniptdr o- 2H-pyri m do [ 4, 5-d]

pyrim din-3-yl)- 4-chloro-phenyl]-4-phenyl -butyram de;
and 5

NN-B-(77A fxinord - thetimgt- Pyoixo 2, ol thy dros 2y anid o Pb-gdymirimnidof-2-y1) -

) 3: FnEh e 2= @ Hkohyl-piperazin-1-y1)-b ide;
LR A LR b beepuidesan, |
3-(7-Am no- | -nethyl -2-oxo-1, 4-di hydro- 2H pyri n do
[ &- —@—A%ﬁbmﬂbﬂhzﬁiéﬂxb1,4—dihydro—2H— yrimido[4,5-d]pyrimidin-3-yl)-
LRSI Lo RV QO Rliery] -pr op onam e
| - met hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]
PYE AT AL B3 M hemdPo b6 H Lubrane oMl i 190 rimidin-3-yl)-
' &L%fﬁfnﬁﬁ%}ﬁ)il %ﬁ%lklpég)xgglﬁ% dﬁpﬁﬁ) oM Ilyrﬁm(ig[éggnd%nmldm 3-yl)
[ 3=-dhiorartiheoyll-4nevehgibenzagxide. 1, 4- di hydr o- 2H pyri nmi do
[4,5-d] pyrimdin-3-yl)-
Another preferred embodiment of the invention are the compounds according to

formula I, wherein

n isl;and

R®>  is phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHO; -OH; -0-alkyl; NHy; -NH-alkyl; halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

Q  isalkylene;

n isl;and

R? s phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHO; -OH; -O-alkyl; NH,; -NH-alkyl or halogen.
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4-chl or o- phenyl ] -3-(4-am no-phenyl ) - propi onam de.

Still another preferred enbodi nent of the invention
wae@6vhasTonpounds according to fornula |, WhRCEEP2005009322
Qis alkenylene; nis |; and R2 is phenyl, said

phenyl being optionally substituted one to three tines
by -CN, -CHO, -OH -0-al kyd10NH2; - NHal kyl or

hal ogen. 20 Such a conpound is for exanple: N
[3-(7-Am no- I - net hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do
[4,5-d] pyrimdin-3-yl)- 4-chloro-phenyl]

gﬁ%ggﬁﬁ%bﬁﬂggﬂ£ égﬁngﬁﬁi|| anot her preferred

nt of the invention are the conpounds
according 25 to formula I, wherein nis 0; and WO

a@qgl(@%ﬁtﬁ%-R@E{ﬂ%ﬁ’&o@ﬁ{—@,Qgﬁlﬂ;?dro=Zg¥pyﬁﬂlid%[4ﬁa@]|@wmidin~3—yl)—
sai d na ein i ona ubstituted one or two
ﬁ?ﬁgQﬂbgﬂﬁﬁ®ﬁ§w?ﬂ%%%§%§WP“%¥%ﬁitic groups bei ng
optionally substituted one to three tines by - 5 CN;
-GHOL - O - 0-al kyls  NHR: Nk aldeyl or - hal
%‘? g Pl o R Ly A AT 4ROR i FHER B0
[ Bcllpraphenyl]-3 pbemHpropionemidedard} hydr o- 2H pyri ni do
[4’5hd] pyr;nidi3-3-y|)-4-ch|oro-pheny|] -am de. 10

Anot her preferred enbodi ne f the invention are.the
o oA 5| Pt - FHBH G i halpe T ee)-
RE-chidr@ypheei]-3-(2-$9daze! phend)-ppypiadahnide; araind 15 said is
pyridyl; isoxazolyl or pyrazolyl one or two tinmes by

phenyl or :
N-[3-(7-Amino-1-methyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-

4-chloro-phenyl]-3-(3-amino-phenyl)-propionamide; and

N-[3-(7-Amino-1-methyl-2-0xo0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-
4-chloro-phenyl]-3-(4-amino-phenyl)-propionamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

Q  isalkenylene;

n isl;and

R*  is phenyl,
said phenyl being optionally substituted one to three times by ~CN;
-CHO; -OH; -O-alkyl; NH,; -NH-alkyl or halogen.

Such a compound is for example:

N-[3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-
4-chloro-phenyl]-3-phenyl-acrylamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is 0; and
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pyridyl; and all aromatic groups being optionally
substituted one to three tinmes by -CN -CHO -OH,

WO e0alokaeB7 - NH2; - NHal kyl ; -al kyl - NH2; al kyl BPCT/EP2005/009322

hal ogen. 20 Still another preferred enbodi nent of the
i nvention are the conpounds according to fornmula I,
wherein nis 0; and R2 is intolyl or benzot hi ophenyl;
and 25 said indolyl or benzothi ophenyl being

opt| S tltuted one to three tines by -CN,
oj;Eha()—llll IfL)mé -NH2; -NHal kyl; -al kyl - NH2;

aI kyl or saal ma@ényl bSughp’aomlmpobﬁmuneé ofepr ’emamnlesebyﬁ&nyl
1H | ndol en% carboxylic acid [ 3 - (7- amno - 1

- met hyl - 7% oxo- 1, 4-di hydro- 2H pyri m do[ 4, 5-d]

pyri m di ml&ryin)a’eidgmiubsbdnph%a}lysldrsﬁtiﬁedV\@to three times by -

2006/ 024487 P 05/ Q h mpound is
for exanplte C%@ ]%F@%ﬁe ﬁ%aarlgg%hgog%m d
(4 chl or o- 3- { 7-am no-I| -nethyl - 2- oxo-1, 4-

h 5-d] pyrimdin-3-yl}
%%rﬁﬁo)mparlr{)gés P]§teﬁr1[‘1§l%not her preferred enbodi nent of
the invention are the conpounds according 5 to
for ere N i
pyr %?phthale%eﬁ Car%é’%'h aéﬂn@%%%ﬁ%ﬁa?ﬁ%&subzsgﬁjut gﬁ one.
or tV\ZHtpymmdbM 5- myrmﬁdi-rffp-l(sﬂ,)-4—dﬂpro—p elyklyamideNH?;

-NH al kyl ; -al kyl -NH2; al kyl or hal ogen. Such
conpounds are for example: N [3-(7-Am no-

| ARBHRY Fre@er?éy%perilxbédﬁieﬁy or &e%hkféh\ffohrﬁrg hd dorrp&linds according to

pé)xl md [ or o- phenyl ]
Py ey | - acet ani de; and 15
N-[3-(7- Amino- | - met hyl - 2- oxo- 1, 4- di hydr o- 2H pyri mi do[ 4
, 5-d] pyri iodhmt 3-yl) -
R*>  ispyridyl; isoxazolyl or pyrazolyl; and

said is pyridyl; isoxazolyl or pyrazolyl one or two times by phenyl or
pyridyl; and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHoy; alkyl or
halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is0;and

R?  is indolyl or benzothiophenyl; and
said indolyl or benzothiophenyl being optionally substituted one to
three times by -CN; -CHO; -OH; -O-alkyl; NHZ, -NH-alkyl; -alkyl-

NH,; alkyl or halogen.

Such a compound is for example:

1H-Indole-2-carboxylic acid [3-(7-amino-1-methyl-2-oxo-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide.
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4- chl or o- phenyl ] - 2- pyri di n-2-yl -acet am de; and N
[3-(7- Am no- | -nethyl -2-o0xo0-1, 4-di hydro-2H pyri m do

WO 2006/02i48pyri m di n-3-yl) - 4-chl oro-phenyl ] PCT/EP2005/009322

-3-pyridin-3-yl-propionam de. Still another preferred

enbodi nent of the invention are the conmpounds

according 20 to fornmula I,-lherein Qis al kenyl ene;

nis 1, and R2 is pyridyl; said pyridyl being
tionally substituted one or two tinmes by -CN, 25

-%qtv,a cogtound ik grampleg2: - NH-al kyl ; - al kyl - NH2;

al kyl or halogen. Such a conpound is for exanple: WO

006/ 87 PCT/ EP2005/ 00 - 1 3-(7- Ani no-
Bepgeihi ﬁ%f&%sﬂ-@a@v lﬁya&%g-%ﬁﬁhbw%ﬁ%ﬂjﬂmo(-Z-mAe%ﬁ%-oxo-l"l-
[ dihfpdrd} 339-piyFindd o143~ JIpyrinddia F-olt- @hpimgyidide.
-3-pyridin-2-yl-acrylamde. Still another enbodi nent

of the invention is a process for the manufacture of
t §18l arsdhpquelised embodinngt 06 thehHnventionerme thercongaivgids according

ngpﬁﬂggq.&ggdge prepared 5 (a) by reacting the am no

group I n the conpounds of the general fornmula Il R2
NNN2 MO SNNO 21 CH3 Il wherein R2 has the
meani @g gbelgilensrein before 10 with a carboxylic acid
of the gegerglg formula 111 OHO3 (Qn R [
wherein R3 has the meaning given herein before

R is pyridyl;

said pyridyl being optionally substituted one or two times by -CN;
-CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHoy; alkyl or halogen.

Such compounds are for example:

N-[3-(7-Amino-1-methyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-
4-chloro-phenyl]-2-pyridin-3-yl-acetamide; and

N-[3-(7-Amino-1-methyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-
4-chloro-phenyl]-2-pyridin-2-yl-acetamide; and

N-[3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-
4-chloro-phenyl]-3-pyridin-3-yl-propionamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

Q  isalkenylene;

n is 1; and

R* s pyridyl;
said pyridyl being optionally substituted one or two times by -CN;
-CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHy; alkyl or halogen.

Such a compound is for example:
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15 to give the am de derivative of fornmula IV VWO
2006/ 024487 PCT/ EP2005/009322 -14- 2 O NN3 NH

W@ 2Yoes24287 MO SN NO 2 1 CH3 IV (b) the PCT/EP2005/009322

nmet hyl sul fonyl group is converted to the correspondi ng

amne to give the conpounds of the general fornula I

5R O NNN3 H(Qn R HNNNO21 CH 1 (c) if

desi red converting said conmpound of the genera

formula | into a pharnmaceutically acceptable salt. 10

™ e[%(drﬁgmmds—rm"ch;ﬂo}—nm-é,élrc,lihmdroéffrwma dt5-¢iyrignidin-3-yl)-
. 1 s} S ToY g oTat i LG, are subject of the

g?gggﬁ?g%ﬁvgn%?Zﬁaﬁaggﬁgj rgggied by any process known

to be applicable to the preparati on of

chaMhscthérYenfile) ddhesh SOMP dvRdSon BULC Prqeedes desSmanwagare of the

eSS peRRiSe b di s Otion B mepandssan b rrorared

the formula I, or a pharmaceutically-acceptable salt

deless D e SRR

el

I
wherein R* has the meaning given herein before

with a carboxylic acid of the general formula III

O
HOJJ\

(Q-—R’
111

wherein R® has the meaning given herein before

to give the amide derivative of formula IV
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otherwi se stated, R, R2, and R3 have the significance
defi ned herei nbefore. Necessary starting materials

woreapelosi4®bt ai ned by standard procedures of or gBei/EP2005/009322

chem stry. The preparation of such starting materials
I's described within the 20 acconpanyi ng exanpl es.
Al ternatively necessary startding materials are
obt ai nabl e WD 2006/ 024487 PCT/ EP2005/ 009322 - 15 by
anal ogous procedures to thgse illustrated which are
within the ordinary skill o aQ_organi c chem st. The
conpounds of formula | can b par edOf r om
4-chl oro- 2-met hyl sul fanyl - p di ne- B- car boxylic
acid ethyl ester W SN . O~04-44823, 5
according to sch S 2,|land 3, whdrein R", R2, and
R3 have tﬁa I Qo gﬁ Nven above. 0 0O N step 1

+ MeNH2VI&“hPCl NNE}' \ Nr C step 2 OH step
3 HCO SNNHSNNHCIHCHS Schene 1 Step 1. 10
4- Met hyl am no- 2- met hyl sul fanyl pyri m di ne-5-car boxylic
acid ethyl ester was prepared from
4-chl or o- 2- met hyl sul f anyl - pysf m di ne- 5- carboxylic acid
ethyl ester and nethylamne in tetrahydrofuran (THF)
under basic conditions with triethylam ne at

tsft%gg etrél_gt ue‘[gﬁﬁsul?f%tn;/f\fe gergul? is%ofalgéjrterdot%%é go ees{Jg}mﬂIrlg a&li:\;-lre) to give the
(4- Meddryparmide of e aeidilifsithilaiy| - pyri ni di n-5-yl)

- met hanol was prepared by reduction of

4- et hyl am no- 2- met hyl sul f apyl pyri m di ne- 5- car boxylic
acid ethyl ester with |itRiumalum niunhydride in

res

o

tetrahydrofuran (THF) at tenp

0
N/YN N)K(Q)n—R3
LT

(c) if desired converting said compound of the general formulal into a

pharmaceutically acceptable salt.

The compounds of formula I, or a pharmaceutically acceptable salt thereof, which
are subject of the present invention may be prepared by any process known to be
applicable to the preparation of chemically-related compounds. Such processes,
when used to prepare a 7-amino-3-phenyl dihydropyrimido[4,5-d]pyrimidinone
derivative of the formula I, or a pharmaceutically-acceptable salt thereof, are
illustrated by the following representative schemes and examples in which, unless
otherwise stated, R', R% and R’ have the significance defined hereinbefore.
Necessary starting materials may be obtained by standard procedures of organic
chemistry. The preparation of such starting materials is described within the

accompanying examples. Alternatively necessary starting materials are obtainable
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ranging from5 Cto roomtenperature (RT). WO
2006/ 024487 PCT/ EP2005/ 009322 -16- Step 3:

W@ 200Me24391 am no- 2- met hyl sul f anyl - pyri m di n- 5- yPQT/EP2005/009322

- met hanol was converted to (5-

chl or onet hyl - 2- net hyl sul f anyl - pyri m di n-4-yl) - net hyl -
mne with thionyl chloride I 1,1, 1-trichloroethane

at roomtenperature. 2 aNCl R2 NH2 step 4 N N O SN
NHO SNNHO CH3 NCH3 HeCl VI O VIl R2 N\ N+ O
dtyemagnus pracedigres & tope duptrategyhioly are wighin fhe orﬂlr\arsr skill of
N‘tharﬁE@ll?erﬁlstl "SN NI~ OO OCHIX 3 R2 N-N\ NH2
step ~"SNNO /111 Ol CH3

The compounds of formula I can be prepared from 4-chloro-2-methylsulfanyl-
pyrimidine-5-carboxylic acid ethyl ester, which is known from WO 04/41823,
according to schemes 1, 2, and 3, wherein R', R? and R’ have the significance given

above.

0 0
No/\ step 1 No/\
—~ + MeNH2 —— -
SN ol SN NH
X
step 2 HOH step 3 N™ ™ Ccl cl
- ~ “ RN /Ik ¥ H™

Scheme 1
Step 1:

4-Methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl ester was
prepared from 4-chloro-2-methylsulfanyl-pyrimidine-5-carboxylic acid ethyl ester
and methylamine in tetrahydrofuran (THF) under basic conditions with

triethylamine at temperatures between 5 °C and room temperature (RT).
Step 2:

(4-Methylamino-2-methylsulfanyl-pyrimidin-5-yl)-methanol was prepared by
reduction of 4-methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl
ester with lithium aluminiumhydride in tetrahydrofuran (THF) at temperatures

ranging from 5 °C to room temperature (RT).
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5 Schene 2 Step 4:
(5- Chl oronet hyl - 2- net hyl sul f anyl - pyri m di n-4-yl) - net hy

wo 2@ainasas reacted with 10 conpounds of theP¢DEP200E009322

VI by the addition of sodiumiodide and N WD

2006/ 024487 PCT/ EP2005/ 009322 -17

et hyl di i sopropyl am ne in acettonitrile or in solvents
of simlar polarity at a tenperature range between
-20 C and 180 C to give conmpounds of the formula VII.
Sitep35: 5 Conpounds of formula VIII can be prepared
from conpounds of fornmula VII by treatment with

1 - baonyl di i azol e and.pota carbonate
(et S ey o & R e 3 B Gresdl gt gorestie to (5
a@ﬂéz@metﬁyuzemeﬂlylsﬁlf&gﬂl yefiinsdinf4- ﬁ)-mmdth)rl -anpi@k ar i withsucthionyl

RUShATR i R R A o (7

formam de/tetrahydrofuran can be 10 used. Step 6: A
met hyl thi o group can be converted into the suit
| eaving group by oxidation to the sulfoxide.
Conp cf ormul a 4 are converted ¢ N
of Q;%/ la T'X Wit or opéiBfybenzoi ¢ ac| d (HTCPBA) o
as™ Z"Rg reagent an 15771 nert solgven”s as

di chl or onefhane (CH2CE2Y N or NWP at a tenpgrature
rangeH/fqom 0C to 150 to &ive conpounds of forrula
(1X). Step 7: The conpounds of fornula | X are Vkduced

to conpounds of fornmula Il by hydrogenation using
deactivated Pd(CaC03)/C or @ther.Pd catal ysts. The 20
reduction takes place at a te ture range between 0

Cand 150 Cin inert @- a® THF, CH2C 2, or
/ Pz/is/oogsﬁ'z

NVP. WO 2@1@‘6?s 024487 -18- R2

VI

AN K
s LT
O~ pZ 0
~g N~ N7 O
1 |
0 CH,

oo 7 )NI\/\/E\N NH,
step
. O z
S5O N/&o
A I
0] I Hy
Scheme 2

Step 4:

(5-Chloromethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyl-amine was reacted with
compounds of the formula VI by the addition of sodium iodide and N-
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O NN + Hk 3 O\ (Jn R SNNO/11 111 O CH3
11 step 8 RR O A, 3 NNH(Qn R MOSNNO 21

w@kB6h2448Tep 9 R2 O N H (Q_n R3 H NN N 2 1pCrHBP1005/009322

Schenme 3 Step 8: Conpounds of formula Il are coupl ed

to carboxylic acids of fornmula Il to give the 5

am des of formula |IV. Comonl7reagents for the

activation of carboxylic acid were wused such as e.qg.

1- (3-di et hyl am nopropyl ) - 3- et hyl car bodi |

mﬂ@bﬁ@esnpmy D mom@ﬁmuﬂ@wrper/sebyeéspbegeﬁq polpgity at a

%%tur&r%ge%eﬁ%‘eh@@ ”E' LA BOHA 19 €lee 6%Fdunds of the formula
hydr oxybenzotriazol e (HOBT),

Step 5:

Compounds of formula VIII can be prepared from compounds of formula VII by
treatment with 1,1-carbonyldiimidazole and potassium carbonate (K,COs) at a
temperature range from 0 °C to 180 °C in acetonitrile or in solvents of similar
polarity such as dimethyl formamide (DMF) or tetrahydrofuran (THF).
Alternatively, e.g. sodium hydride in dimethyl formamide/tetrahydrofuran can be

used.
Step 6:

A methylthio group can be converted into the suitable leaving group by oxidation
to the sulfoxide. Compounds of formula VIII are converted to compounds of
formula IX with 3-chloroperoxybenzoic acid (mCPBA) as oxidizing reagent in an
inert solvent such as dichloromethane (CH,Cl,), THF or NMP at a temperature
range from 0°C to 150 °C to give compounds of formula (IX).

Step 7:

The compounds of formula IX are reduced to compounds of formula II by
hydrogenation using deactivated Pd(CaCO3)/C or other Pd catalysts. The
reduction takes place at a temperature range between 0 °C and 150 °C in inert
solvents such as THF, CH,Cl,, or NMP . |



N, N - car bonyl di i m dazole (CDI), and
4- (4, 6-di net hoxy-[1, 3,5]triazin-2yl)-4-

WOoredobhe+48Dr phol i n-4-ium chl ori de (DMIMV) i n i NBCT/EP2005/009322
sol vents such as THF, CH2C12, or NWP or in polar
sol vents such net hanol (MeOH) or even water. 5
Soneti mes di net hyl am nopyri-diSne (DVAP) was added as a
catal yst. Another nethod of activation is the
preparation of the cegrresponding acid chlorides. The

condensation reactiB py e carried out under basic
conditions. e.g. in th sence of triethyl am ne,

N, N-di i sopro 9 Huni g base). S aci ds
bearing fundtional ghoups~whi dtHyer et ngypst %_gﬁger
the reaction conditi gns were 10 protected wi &

st andardqpf O greyps such as t-butoxgcarbonyl
(Boc) or'il benzyl oxycarbonyl. Step 9: The c hpounds of
formula OV are trdedformed i nto conpounds of formula |
by treatment witfy ammonia. One net hod S&h8ists of
autoclaving a solution of 15 conpoumd IV and |iquid
amoni a and stirring at a tenperature range of -20 -
100 C until the transformation iﬁzconplete. An
alternative nethod conprises of ™t nt of.a

e e
sol ution of conpound IV with an aqug sol utif on of
ammoni a under a continuous fl aw of lgaseqQus ni a.
Certain side chains in r eI r 3pr ot @t i 0 er—R3

during the reaction seqllences. 20 Here st &hdard
protection and d ' R

ﬁm%gt P e es being well
known in the art 37 be appli éd. r instance,

pri mary and secondary ani nes c&hlzbe applied in

t - but oxycar bonyl ( Boc) or benzyl oxycarbonyl protected
formand the protecting group can B¥ renoved as a

| ast reaction step by treatnent with an acid |ike HCl
or TFA. 25 The conpounds of the genefal fornula | can
contain one or several chiral centers| apmp gan then be
present in a racemc or in an opticallly active form
The racemates can be separated according to known

nmet hods into the enantionmers. For instance, '

di astereoneric salts which can bgiseparated by
crystallization are forned fromthe em ¢ @i xtures
by reaction with an optically active d such as e.g.
D or L 30 tartaric aci n .ﬁ ackd ral re~acid, 3

| actic acid or canphorsyyfonic acyd. Alter ativ@@EF“R
JH%@

separation of the enantjloners_capial so be géhieved by

using chromat ogr apHyNon a4iraN - phases which are

commerci al ly avail abl e. éH

3

Scheme 3
Step 8:
Compounds of formula II are coupled to carboxylic acids of formula III to give the

amides of formula IV. Common reagents for the activation of carboxylic acid were

used such as e.g. 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride
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WD 2006/ 024487 PCT/ EP2005/ 009322 -20 The compounds
according to the present invention may exist in the

wo e00a0pf481 hei r  pharnmaceuti cal |y accept abl e saPCBHEPZN&009322

term "pharmaceutically acceptable salt” refers to
conventional acid-addition salts or base-addition
salts that retain the biol ogi%al effectiveness and
properties of the conpounds of fornmula | and are
formed from5 suitable non-toxic or%anlc or inorg

i C
4ED4S).0 N, - digrslehaylcaergaitied K dsle d Dyaepab e%HFQtZP]GRIHOBT),
SN ScairHUHythi@mﬁQioleeX@(E‘IDDe hhose- (d@dﬂrﬁa@hcf}é’yoﬂnﬂ sletgani)-4-

aC' S Sucgh(ﬁla é—rl] a,,fFleH (@Wg@)uﬁ/ g{lr"r?rg sgg]elats sucﬂ as THE,

FKDHg(ﬂELOM INMRi ¢t angolat tsb]lventacsudh ragtblaridl o e @) iorexyen water.
om.or ga | ds S I n f oni.c

S qniletw% H]él(l:et , ami q}gﬁglggl ORPE ax}gz?s dgg%g)%la J] a ca%ﬁlég Another

smethiodi of amtivatjonld tb¢ praperagiondt thaICprIe%?@rﬂdmgl H&td fldorides. The
nl(aaéb; ¢ MeGetRS tha Za{gkd c&rﬁ%dldlﬁeuncﬁff‘sl?asﬁdgdﬁdﬁt@dhssg t Sn the

ose gdaeri v from am@l)gm PO aSS| ium
al?msenéiﬁa)tf ériphylpmingrRbA-disoRyRy bt ndagines g ayeyy Some acids
eXARRL Qunctti%hﬁ Mlﬁﬂmweﬂeum BBl @xideethe rddttios bemditahs were

modi fic phar maceut i cal d.into

B iU ot B T A e o L B RO Skee) o

i]blermvld&ycatbbnybt ain inproved physical and 15 chem cal

stability, hygroscopicity, flowability and solubility

of conpounds. It is for exanple described in Stahl,

PStepi9; and Wernmuth, G, (editors), Handbook of

Phar rraceuti cal Salts, Verlag Helvetica Chinmca Acta
Zurich 2002)  or tin .y [ .

drb%lﬁp@pp\a%@ ofF\f@( arg (%%eqﬁ%ﬁnpw s of formula I by

C aepaiHnd switle cefitbng. (Onet hieshddneemditonfandodldéng a solution of

pharg(g?%g(ﬁw % %mgcce c%ngep | edf ?,;C]lzrglf’@%ht Ter rI]atka?e 1%?1?90@%0 100

pf@partit thenisansfoFhmitiph ais neowltte céln giteep@trvat mﬁ@dcmmbléses of

d ddTy REaf 2 By ous tsalkiBh Sof

c%g%tmc@% g)gieaestog‘[ t?der %{.f Cecgglgmhard and soq? é)(lelsas ti nle ammonia

capéﬁilaé@ntlgép‘ﬁﬁtﬂ%@ gagaoys WP or  suspensi ons. The

adm nistration can, however, also be effected

ctaJI LN ghe formo es, ofr
hee ety Ky R Mo, 18uh Do G Rt §F teafian spawences
2 Heﬂ'd‘lﬁalatlm& gratenidnomediephaedimoqubiciatespeeygaradl lome: ipdhe art

be o taine b C oL di cod
S Yoot L RRRER P ey R SFPOMR R 2 fRE ‘%%Hf‘fa#ﬁwd in
ot bgtcgamrbomér( Bogn r b@aatl@gféarb@@ﬂrprgtegﬁeé Hogp and the protecting
%gﬂ ;f)agah\’[fesreﬁl%%c?%f a lagtqlegotloﬁts?@rﬂyctr@a@ﬂngﬁt With ahta8idIXeFSCl or
| 1 ke can be used, for exanple, as such
CQWA+ers for tablets, coated tablets., dragees and
har d gelatlne capsules. Suitable carriers for soft

qjhe compounds of the general formula I can contain one or several chiral centers
and can then be present in a racemic or in an optically active form. The racemates
can be separated according to known methods into the enantiomers. For instance,
diastereomeric salts which can be separated by crystallization are formed from the
racemic mixtures by reaction with an optically active acid such as e.g. D- or L-
tartaric acid, mandelic acid, malic acid, lactic acid or camphorsulfonic acid.
Alternatively separation of the enantiomers can also be achieved by using

chromatography on chiral HPLC-phases which are commercially available.
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30 capsules are, for exanple, vegetable oils, waxes,
fats, sem -solid and liquid polyols and the |iKke.

whewenzi48y on the nature of the active subst anP&I/BP2005/009322

carriers are, however, usually required in the case
of soft gelatine capsules. Suitable carriers for the
producti on of solutions and X¥yrups are, for exanple,

. wat er, polyols, glycerol, WO 2006/ 024487

PCT/EP2005/009322 -21 vegetable oil and the
Sthet coprouads pcording ¢o thapretssl tRyENEen gy exphin t%s@afﬁﬁv of their

i qt&?g&euﬁ&lﬂga&%%@e Qith. The ‘f@i&ﬁﬁ)hafrﬁié’eutl%lmac&epﬂl%ledsam refers
S

angd .t he I|k h
P AT RS AR st BEGATARAS SHES GAl 410 dhe biological
szfettbtehész Qha propéréibd bi ﬁlﬁrcsmpmahﬂs ofyfaageitt §and are formed from

sgllﬁabsl% n&grtﬁnﬁ 3)\95:%%(:6 nlée Enso{rgamc QL ANE S Orgfal%ﬁv(?rr1?181Ig§n1c5c%s§ssAc1d-

ressure
aggieliticm sxarltsamnt:]udmfdamc@npﬁh@ysq: derieeds o grerganic S€ids ISHCh as

S HIIR, ARE Yyhfdb i@l Elghﬁ)ﬁdip%ﬁﬁn&ﬁﬁmc&qd sulrf]amlc acid,

ar maceut 1 cal reparatlon 'S optaln Yy us] ng.
fphqsglmrpfga%d @@@d{!ﬁf’é acyd, apgdjthose depived gg grgggléoa:gcfsrfuch as p-
fﬂﬁﬂe?@uﬁ@ﬂi@ alctdb %l@h@&nd In&hrddstii€orheadd, dualit atld) fucdhic acid,
e tub

Sggfcﬂ Igﬁlbc %ﬂ,t Q&tlc %c1d,A H?aglq:'ﬁafoclcg gllngg t:hﬁ Hg%sﬁ%se aﬁilaltlon salts
(inelugbt thbendetivge|fain narsolontingn potagsivh, andiuvorandx quatgrnary

Ca d wr I f
rpl %ﬂluél? ek%groc):%%e% éé{{r&géa‘?r?ﬁ 2 gclali‘ngfe? r’cﬁkdrﬂ&ﬁl%g{o%ﬁﬂfx%dromde

4Th©dremlca(2 eislificatian REp pbarmadcetiqel enmpeind gt saliie adechpique
t @'eli'2 ﬂn&@ﬁ’ kS Fﬁ&rmé’e@u%’l Shemifts iFEkARGH cHESReMBEGRd fphodital and

beads wt ayers .o filte
el SEUT SUBO R BT ILHEY A POBPLEEAE Frbgto i for
atxaffle Glef@ibed iRl HtahB.P. MDYy anéxWeantitht 03 méahtms)ng-landbook of

kg Tt P A ST AT o o
i BastingR., ethbd, OFganic Ripc.tRes.Mavad (Z@@D)A‘?é 4@5t h gel atin and

hombgeni se. The above descri bed preparat|on procedure
yi el ds m cro-suspensi ons of the conmp E?S of fo nmul a

| Thi compeipndscaceordingdle thistipisarion ags ab4pplrmpsgntically acceptable
SUIRERS bOMSed AOmadi€arhetts,aky. & ferfoahalf p&@ﬁhdtd’éﬁﬁutad) PEepandions.
C%ﬂe pﬁarﬁ&gu‘g1cr!ll tplgeepalm 10¥1|s ‘0 %rgaa{drrrnalgl% cred ora(i'ly, 3 g S1tnI #9%rm of
tablets, coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions
or suspensions. The administration can, however, also be effected rectally, e.g. in the

form of suppositories, or parenterally, e.g. in the form of injection solutions.

The above-mentioned pharmaceutical preparations can be obtained by processing
the compounds according to this invention with pharmaceutically inert, inorganic
or organic carriers. Lactose, corn starch or derivatives thereof, talc, stearic acids or
its salts and the like can be used, for example, as such carriers for tablets, coated
tablets, dragées and hard gelatine capsules. Suitable carriers for soft gelatine
capsules are, for example, vegetable oils, waxes, fats, semi-solid and liquid polyols
and the like. Depending on the nature of the active substance no carriers are,
however, usually required in the case of soft gelatine capsules. Suitable carriers for

the production of solutions and syrups are, for example, water, polyols, glycerol,
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Phar macol ogi cal activity: The activity of the
conpounds according to this invention as inhibitors

wo enehhas7 src-fam |y tyrosi ne ki nases was shownCEP2005/009322

using the foll ow ng assay. WD 2006/ 024487

PCT/ EP2005/ 009322 -22- SRC- I nhi bitor-Assay

Par anet ers: Reaction m xtur€el-ATP 5M Peptide (Ro +

Ja/1§13 Ro): 10 M 5 Jal33-Ro 196 nMRo 9.8 M PT66 230

ng Assay buffer: 4 mM MCl2 10 2 M TCEP 50. nM

pEpEble @il1amsd Theodike. 28nitaly varmierssioESHpRRSitosies; apg, fpr example,

Jeetaltes)] 6r‘Harde?1€d( oil® WalMs, fAtsNsentl-1fyiddh 11<Mitﬁ poliyals an@ the like.

Eu- | abel | ed phosphotyr03|ne anti body: for Lck G shio

Mab PT66-K, - for Src EGG Wallac PT66 Eu-W 1024 (al
aGinadeiylcA padpagdild) cakapoiedes; coRtein preservatives, solubilizers,

fggfé‘?eﬁo Wegﬁlfsﬁﬂe&%&mu?é%\erg %&eﬁegergqg]gﬂan@n ﬁav&énts, salts for

iR e oEmBtiE piesGIE- bp:lers, maﬁcuxg #eeRtsCoRpEoxidaris-dihgy can also

I3 b b@icalRestufidOsdbstaneisoxy succi ni i de

ester, mLer%ﬂ?g%gﬁﬁhﬁe tlges &efe s;nthe5|zed by an

opti m zed solid phase peptide synthesis protoco

(ABhirnidcalital raff6©0 5. obkafled Wing the ollowdhy fwopeduBe:ol .

217 (1962) 41 on a Zinsser SMP350 peptide

synt hesi zer.

1. Weigh 4.0 g glass beads in custom made tube GL 25, 4 cm (the beads fill half of

the tube).

Add 50 mg compound, disperse with spatulum and vortex.

Add 2 ml gelatin solution (weight beads: gelatin solution = 2:1) and vortex.
Cap and wrap in aluminium foil for light protection.

Prepare a counter balance for the mill.

SN

Mill for 4 hours, 20/s in a Retsch mill (for some substances up to 24 hours at

30/s).

7. Extract suspension from beads with two layers of filter (100 um) on a filter
holder, coupled to a recipient vial by centrifugation at 400 g for 2 min.

8. Move extract to measuring cylinder.

9. Repeat washing with small volumes(here 1 ml steps) until final volume is

reached or extract is clear.

10. Fill up to final volume with gelatin and homogenise.

The above described preparation procedure yields micro-suspensions of the
compounds of formula I with particle sizes between 1 and 10 pm. The suspensions
are suitable for oral applications and can be used in the in vivo pharmacokinetic

testings.
Pharmacological activity:

The activity of the compounds according to this invention as inhibitors for the

src-family tyrosine kinases was shown by using the following assay.
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Shortly, the peptide was assenbled on 160 ng (22.8
pnol scale) of a Rink-Linker nodified polystyrene
W@ elob24aBase by repeatedly WO 2006/ 024487 PCT/EP2005/009322
PCT/ EP2005/ 009322 -23 conjugating an twenty fold
excess of am no acids each protected by tenporary
pi peridine | abile Fnoc- and 32ernmanent acid |abile
tert- Bu-, BOC- and O-tert-Bu-groups dependi ng on the
side chain function. The substrate sequence
AREEINEHEEAKISKPoramerérs t er mi nal additional |y nount ed
Wi th the spacer am no acids Am nocaprylic acid and
dycin. After cleavage of the N-termnal tenporary
UKt oup the still attached and protected

pepti de was | abel edswimh a 1.5 fold amount of

| gh | er- R 40- N\- droxy succi ni m de ester
I{%ﬁ?‘éﬁ%@%ﬁhvg% ché®BMgnostics 10 GrbH) and
triethyl amjae3-Réter 136hMs. the resin was washed with
D net hyl forIQ')arri de angglllﬁ\qpr opanol until the eluates of
the blue resin got col'ourless. The fully protected
#Up6 abel ed peptide A@ngieoved fromthe solid phase
and rel eased fromthe pernmanent protecting groups by
treatment with a mxture o 0% trifluoroacetic 15

sgy b Et hanedi t hifdhM i oani sol and 5% Wat er .
The substrate was fi2naM YCEBol ated by a preparative
reverse phase HPLC puki f{ ben.  The purification
yielded 12.2 ng RP- Héffdf’lgf% §§peak pure bl ue
mat eri al (| yophilisatled % Twesni2Bentity was proven by
MALDI nass spectrosci)qpyj[ 2720.0]. 20 Enzynes: Upstate
Lck (p56lck, active), Upstate Src (p60"c, partially
purified) were purchased from UBI, Upstate Bi otech,
| mervmedl Me-resol ved B aigygscence Assay:. Reader: Perkin

mer, Wallac Viktor 1420-040 nultilabel counter;
Li quid handling system Beckman Coul ter, Bi onmek 2000.
ARRjbitbaeenTM 20, max. 25 pM
4- (2- hydr oxyet hyl ) - 1- pi pgr,azineet hanesul foni ¢ aci d
(HEPES) 25 were pur crﬁg![s?g'égﬁ\gm Roche Mol ecul ar
BMetdreki cal s, MgCl2 and MhCl2 were purchased from
Merck Eurol ab, Tris(2-carboxyethyl)phosphine

hdr 0C !o | de (TCEP ) e ? gugggﬁ_zg @@é%ﬂb%f&%; 384
- for Src EG&G Wallac PT66 Eu-W1024

(all commercially available).

Peptides: Ro: NH,-A-E-E-E-I-Y-G-E-F-E-A-K-K-K-K-CONH,, and

Jal33-Ro: Ja133-G-Aminocaprylic acid-A-E-E-E-I-Y-G-E-F-E-
A-K-K-K-K-CONH,, wherein Jal33 is LightCycler-
Red 640-N-hydroxy succinimide ester;

whereby both peptides were synthesized by an optimized solid phase
peptide synthesis protocol (Merrifield, Fed. Proc. Fed. Amer. Soc.
Exp. Biol. 21 (1962) 412) on a Zinsser SMP350 peptide synthesizer.
Shortly, the peptide was assembled on 160 mg (22.8 pmol scale) of a
Rink-Linker modified polystyrene solid phase by repeatedly
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purchased from Fal con. Assay Description: 30 At first
the enzyne is pre-incubated for 15 min. at 15Cin

w@euwenassol uti on with correspondi ng anmount s PET/EP2005/009322

i nhi bitors according to this invention. Then the WO
2006/ 024487 PCT/ EP2005/ 009322 -24 phosphoryl ati on
reaction is started by addi-rdg-a reaction m xture,

cont ai ni ng ATP, Peptide and PT66, and subsequent

shaki ng. The proceeding of this reaction is

i medi at el yomjogitingraadesngld Firessrdsatipe dos GaheRekATEd by
spectr OSCO@&H%(%a eﬁiﬁbﬂidﬂils @abildethod?| adldepdrangedit ackd Hbde tert-

| C50-val ues ¢ ob ned fromthe reaction ates by .
Ui NG a noWs; HOk Bt i Crr P LR CRORLHG 8 [pide chain
Busi ness Sehatiioan Thedsybstaiel fajuenceSWEFEYYGERAKIEKK - Mas N-

I C50 src | 01 , 2-7.473. - .

38.5 1, 2-3, ezmh}glﬁ éég%ﬁglg’mrﬁ%%mz‘i- g’é@zﬁ% ?@é&%ﬁa‘i‘%ﬁ? gacids

cont ai ni ng Aminongroyivdacd andeGlycios évter daneagei o thsr Naterminal

phar maceut 't&?#@ér?ﬁﬁ)@&ﬁﬂ? :g?o k stilabe@edad frotected peptide
alfy inert carfier. a

t her apeutic [ . re also 10 an object

of the presemtlabdekniithon, 1-asfolds aﬁlobll‘léégsglgh’&yqeﬁlgfi& 640-N-
producti on, f}fmx(}hs&@iﬁﬁﬁid%¢§sté}r i(p@lichge@Nfofl Roehe Diagnostics
conmpounds o Hj@ present. i nventlo nd/.or . hed with
phar maceut i@aPHy) aad desialming aﬁ‘éf‘% aﬂ{f; thie regisVpseashgd vt
or nore olt eimetingfoanentidecald Jsopumlanaloivetilste sthaatesesl the blue
into a gal eni.cal ,adm ni st [ f '

or nore tﬁg?%pgeoﬁtcpé)aqle%' ?ﬁér@ﬂ%ggéﬁtﬁg%%?gﬁ II-)%lWl DRp e was
accor dance minpfed freni e selidphasseanso rphesserdidrost the germanent

present i nvlﬁef&eﬁgagréu@% tlﬁIe?'a‘%meﬁtrR@itﬁ a PRAFIBEE3 % Edfld ot oacetic

acceptable salts ef | n_fhe cant

prevent i on asid 1910 Fﬁb%%eéghmbég/‘égﬂ’&gmg rj&“irdoio/ﬁl%ﬁrn%he substrate
Ki ?QS ?t i nhi @és&ﬂrﬁﬂy @Bﬁtdghﬁ'i a pralbﬁrh?‘fel(ﬁeilefrﬁ sy HPLC purification.
activity, i d coppaunds .ar efu he

oF " o senseal i R HERRR autd 12 HhiBE AELCOTedl BRUCEREC blue
for the prosuetiabiyqfhilisete).eShondintigy medi manenby MARRI mass

20 dosage d hous factors such as manner of
adni ni strat S%E%?&S%@Q[izzg(?b]ége

Ick C-SIC

Enzymes: Upstate Lck (p56', active), Upstate Src (p60°™, partially purified)

were purchased from UBI, Upstate Biotech, Inc. .

Time-resolved Fluorescence Assay: Reader: Perkin Elmer, Wallac Viktor 1420-040
multilabel counter; Liquid handling system: Beckman Coulter, Biomek 2000.

ATP, Tween™ 20, 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid (HEPES)
were purchased from Roche Molecular Biochemicals, MgCl, and MnCl, were
purchased from Merck Eurolab, Tris(2-carboxyethyl)phosphine hydrochloride
(TCEP ) was purchased from Pierce, 384 Well low volume fluorescence plates was

purchased from Falcon.
Assay Description:

At first the enzyme is pre-incubated for 15 min. at 15°C in aqueous solution with

corresponding amounts of inhibitors according to this invention. Then the



10

15

20

25

and/ or individual state of health. The foll ow ng
exanpl es and references are provided to aid the

waoeaenst48hdi ng of the present invention, the PCTEP2005/009322

scope of which is set forth in the appended clains. It

I's understood that nodifications can be made in the

procedures set forth w thout2425 departing fromthe

spirit of the invention. WO 2006/ 024487

PCT/ EP2005/ 009322 -25- Exanples: A Starting

nphaspherlyiatiopxgegsioa i s@rtpg by adding a reaction mixture, containing ATP,

(Bepdak OJan P18, LR RIMBE A KIng! Héybﬂoceechng of this reactlon is

-2rre lsulfanyl-pyrlmdln 4(%/ net hyl -am ne 15.8

glmme iately monitored using time resolved fliorescence spectroscopy in a sultable

(RelPlatrrea®ihyl - 2- net hyl sul fanyl - pyrim di n-4-yl)-nmet hy

| -am ne hydrochloride, 1.979 g sodiumi odi de, and

34.49 nmL N-N-diisopropyl ethylam ne were solved in

1’5Eﬂm5acrememanrbd abtainedl Tomlthe retaoti@Cratisby(l&ﬁlgga non-linear curve

I ontl

ace o%#??éwﬁk&éfg&gdﬁp%ﬁu*éﬁ}aﬁ g§£g¥$??{9§}§Th

reaM|onn1muremasstHredatroomtemmr&urefor

jg hisad hen the sollUshercwas evapor at ed. 10h8ldkesi due
s SoIVed iln a mi xt (nM)of water/lacetic aci(@Vet hyl

ster, £1:1)], stirred;zand the crystalline prgguct was

sol at ed by ifiltration and dried{for 48h under vacuum

at 4Q§14The two phasegjof the notther |i quor3gere

S d_and 15 the agueous nh:\ e was—extracted—with
|éh¥3r§ﬁ§tkane Thesmigani c pha<es were 6o41bd ned,
r.%@%ﬁl ate the sg

odium sul-f

)

Q9

and the reS|due was rubbed with diethyl ether. Both

USRI SRS SRR B A0 MBS WA o
( phgrma‘telﬂmﬂy icc@g@ble(sgllt—l)heré’ofzp@ﬂgl themgﬂca,’glm igerHyarrier are also

%?ecé‘ o3 0 f@é‘s'e'pl’e 1n47e14‘t9(§2 a‘& id %Ogrcfcgﬁ) for 3h8Q¥ $PoRuBdA Swhich
2.5723-2.5279

(gorgml@ﬁsoblgngqu p@_epcp{ewm compoun s of the present invention and/or
- hﬁﬁid&}ﬁhu&ﬂﬁﬁ&d@y{aﬁlﬂsﬁlw%d' &, dbsidéd) Yee 0r Indre ofhier ithErsiutically

(spgt efifireanl (e PRrEAgPIITTR T oyt it grerimore

f dreydpeutically inert carriers.

In accordance with the invention the compounds of the present invention as well as
their pharmaceutically acceptable salts are useful in the control or prevention of
illnesses. Based on their tyrosine kinase inhibition and their antiproliferative
activity, said compounds are useful for the treatment of diseases such as cancer in
humans or animals and for the production of corresponding medicaments. The
dosage depends on various factors such as manner of administration, species, age
and/or individual state of health.

The following examples and references are provided to aid the understanding of the
present invention, the true scope of which is set forth in the-appended claims. It is
understood that modifications can be made in the procedures set forth without

departing from the spirit of the invention.
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pyrimdin-4-yl}-nmethyl-anmne were dissolved in 500ntd
acetonitrile, 25.375 g potassium carbonate and 19. 847

wW@204sM2a8T bonyl di i m dazole (CDI) were added, BCHEP1965/009322

solution was heated at 50C for 24hrs. The sol vent was
dri ed over sodium sulfate, evaporated, and the
resi due was extracted wth -dibet hyl ether to give the
title 30 product in 96 %yield. WD 2006/ 024487
PCT/ EP2005/ 009322 -26- Exanple c

or o- 5- ni tro- phenyl ) - 7- met hanesul f onyl - | - et hyl
-3,4-dihydro- I|H pyrimdo [4,5-d] pyrimdin-2-one 1.4
g9

ﬁ:@@zéﬁgaﬁéﬁ@lhitro phenyl ) - 1- et hyl - 7- met hyl sul f any! -

dro-1H 5 pyrlmdo [4,5 -d] pyrimdin-2 -one

g%gﬁ%’s St e ting e SR S RS im0

aﬂethgllalﬁhfe m xture was stirred for 24 h at room
tenperature. Then the reaction m xture was quenched
by extraction with 150 nL of an aqueous sol ution of

pGt&8ssi ugn  cAr-sddapmettvha-petydsilényhagemigia-4cd harendgmine
q{\)}d?&h%‘lﬁ{e, 326 %@o@lﬂlrﬁ ab@danghd head thisRLNEHso ylethylamme

apor d. The resid r,ac
S B0 8 HEORE Fff’éomfﬂ* o daaiconBidpre § }%g%go? é? F%r5 -nitro-
illlﬂl mridOisddhzed iLDEDRB) aceborifild Wik addé@ 8B wlydid)der stirring. The
dre%élon mm%érselw;gs s't_prfed?ét ?c?osn% te&p@aturg’ f(%74£§5h1{s?”3ﬂ)en XA it was

3eveperAtridn oTIRe odsldue ovgshselvpd )in 2- misttenelswid tburaelic lacigethy}| ester
(31 1; S PO th B R4 Tiin@p00af was SblaRiriyRigthilor?atD&rit B¢ 48h

3ur(ap FArBED A5 407G r Bhpenphasesofihermabetliaeyyert serardtgd and
- thedy qé(ﬂ)ﬁ Hrsé ks @Mfdcf@dd@{tﬂ dachiigioytiek iEing] 'Mhézofgﬁﬁlcvyﬁfa@es were

g ke H% &67 oot el oo VAL e PR g 0 Residue

hway adgdad (Mch&e’diyh?)thélo Boll8rdsiduthwesotambioed wad gaveenf the title
filtr 2 e sol vent evaporated. The residue was
Ordggttmgw }]?ﬁ:}% ethyl ether and the title product

obta| ned in 98 % vyield. Exanple e
Bipphany! 460 @\@HQOOSMU& RLCY 9540 §1H), 7.6400-7.5991 (2H); 74579 7.4359

LAn |44058 33540 MR85, 180 sy, T s @ X8k 2 723-2.5279
(3H)
Example b

3-(2-Chloro-5-nitro-phenyl)-1- methyl -7-methylsulfanyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one

20.796 g {5-[(2-Chloro-5-nitro-phenylamino)-methyl]-2-methylsulfanyl-
pyrimidin-4-yl}-methyl-amine were dissolved in 500ml acetonitrile, 25.375 g
potassium carbonate and 19.847 g N,N-carbonyldiimidazole (CDI) were added,
and the solution was heated at 50°C for 24hrs. The solvent was dried over sodium
sulfate, evaporated, and the residue was extracted with diethyl ether to give the title

product in 96 % yield.
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25
di hydro- 2H pyri m do[ 4, 5-d] pyri m di n-3-yl ) -phenyl]-am d

W@ 206/02487 PCT/EP2005/009322

3- (5- Ami no- 2- chl or o- phenyl ) - 7- met hanesul f onyl - | - et hyl
-3, 4-di hydro-1 H pyrimdo[ 4, 5-d] pyri mdin-2-one were
di ssolved in 50 nL of dichl ekonethane. 0.137 g

Bi phenyl - 4-carboxylic acid and 0.042 ¢

4- dlnethylanlnopyrldlne (DVAP) were added. The
sE&ﬂ@@Qﬁ was cooled to 0 C and 0.128 g N-(3 30

J% Ar%ns RRRS-BRMy))- MRl aroRgil iniHA- Ny diigrhbad-de
ssol ved_i'n 20 WD 2006/ 024487

PE?IT/“EPE’(B’&)@ Pymdin2oengy  gj chl or omet hane were sl owy
added. The reaction m xture was stirred for 24 h

e TS T SAEHN O SR SRR By i
ppyramsiofsh eH ppdmatie-2-dieewgh alge@vnﬁemeﬁsmb dichtazdmethiage, cooled
?ﬁ(ye Bo4s phas gOé’\gSm@ét {] R eg&b%ztoﬂ diig mn%pﬂ?)t %&e ad@d The

COﬁ”bI ned or nic wer e drjed over sodium
sulitErewansfiresd ﬂéthe%t royPeteBYGHEIIST Saer thegsacting mpstigg was

tlﬁédcﬁ&h byC féﬁ@mfoﬁgmhysm@nlsldﬂ or) %@lte?&msaaﬁgﬁn@ﬂ potassium
e ace e e r oduc
Vf gl J&ﬁ‘ Fé OD}(% par@g%l%l d QMCI'SS Efgtfgal{ld the

( M#Bnt was ¥02Jordted 6Bk (ezid)le was 5i’ttﬁﬁ-tecBwﬁ:59?Betbﬁl-§ther3ar316ﬂ512 title

Le b o
4P%C9?1bﬁ])a<mn8 ér@?ﬂy] - bi phenyl - 4- car boxyl i ¢ acid
[4-chloro-3-(7-
”EHH@ Moqudz, éﬂ@})ha '—8?421@7197%&4(4ilﬂ1)40@"7©32ﬁ4@w (bID;005581

p%/rlm di n-3-"yl ) -phenyl]-am de
3%@&?6 (#k4- yI net hyl - bi phenyl - 4- car boxyl i c aC| din
15 m dry 15 tetrahydrofuran (THF) were treated

dropwi se, with 129 ng oxalyl chloride under cooling
wﬁ(‘—%ﬂlﬂééi The m xture was subsequently stirred for 20

rri3dsmmrxﬁemhbmhemﬂthe(tﬁéﬁ)esw&fm'ﬂé -raethyk pérdihphodf-

200 . id V. e fromexanple d in 5 ni
dggﬂﬁg L %]gﬁn%v\gfg ggﬁééd slowy. The m xture was

stirred over night and then diluted with 50 m

disenl groetRgRes- ffr@ﬁih@h}lﬁ?ﬂn%&né‘shﬂférﬁ,ﬂﬂdm@ﬂqul anadiihfgo-1H-

filtra 20.was shed sever al
aweauéﬁééaé eitBonane Sor atisvedrin o) o3 reushydigforan
w@gl (C1C @8/ Cemapddeat adthandupiun ivwhieowiythieh asthted with hydrogen (1
ch omat o sil] I e
PR Si0 R B e Piein WEOH IR SEMH et Hpprarcd. The
t (nesmkﬂlth@r orteicheineith eethd rashgrcandcdhet titdet E@dammhﬁaaled in 98 %
(Q,QJI&L_/ 0,2).

Example e
Biphenyl-4-carboxylic acid [4-chloro-3-(7-methanesulfonyl-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-phenyl]-amide “

0.2 g 3-(5-Amino-2-chloro-phenyl)-7-methanesulfonyl-1-methyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one were dissolved in 50 mL of dichloromethane.
0.137 g Biphenyl-4-carboxylic acid and 0.042 g 4-dimethylaminopyridine (DMAP)
were added. The solution was cooled to 0 °C and 0.128 g N-(3-
dimethylaminopropyl)-N-ethylcarbodiimide hydrochloride (EDCI), dissolved in 20
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Yield 56 ng of the title product 25 Exanple g
3' - Mor phol i n- 4-yl net hyl - bi phenyl - 4-car boxylic acid

W@ 2006k024a8D- 3- (7- net hanesul fonyl - PCT/EP2005/009322

| - met hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]

pyri mdin-3- yl)-phenyl]-amde 0,48 ¢

3' - Mor phol i n-4-yl net hyl - bi pBényl - 4- car boxylic acid

were dissolved in 40 mi 30 thionylchloride. 1 drop of

di met hyl f or mam de (DMF) was added and the m xture V%D
2006+ 0emreheeTvErabody abpdobhe reaglion MitiaEs Wis ree fppps b

n 8 nl-{l]?)%er? X’Pl?es Seacfibi® Wis @Ikln@lﬁdddﬁy V@&a&t&fﬁ)\/\ﬂﬂi uod et of an

vacucum_~and e resi du u
SO HE IR ObP RS RTSERY P epF T BT Bt PRRES: U Geous
ghﬁléce val @x@ddtéd With dl@cﬁﬂM@tneﬂ&mfe,r ot the aombened oxgarac ahlzd;esjwere

g&F -é-ﬁciargsgm Lﬁ%liﬁﬁ) vgﬁcc)lra’?e% Thedndae rprgd&rt Svas Eﬁﬁged Ry flash

vacuum-at
thmmhﬂegrwlw ohi Isillice @ewn ~hept@e:/ rethydliaedipte r@ﬁ@maﬁe giyegthe title

{Lﬁ d/?é lgtimes with conc. aqueous sodi um
ar onzilte sol ution. Evaporation and chromatography on
si lica using a gradient fromdichloronmethane to
ekhat @L@@M@QQ}ECHP'SHWM 73798 (14HT)yRIN02L -4 766 (LH)53.5745-
y| eI d 120 the title product. 10 Substituted
r%ﬁ%%}ﬁ) éé’lﬁg%@‘h c acids were prepared as know from
the literature or according to the follow ng
oce es: Example h 2- (3- Brom) phenylsulfanyl)
am de To a m xture of 5,

@Mwhblem‘réewh@ﬂhybblpéﬁw@ %bg%'éta&@s[l‘ltfm%ar%gn ate in
ggeth es[ﬁfoxBM:I @d%q BB dfb-2HbFRIRRILERS ANyriERIRE-

s war med up and stirred at 70 C for
Flsrhenyll-ampider cool ing, 200 M water were added and
the mxture extracted 3 tines wth dichl oronet hane.

Dr | n%ogp t%—Z\X@%ﬁ%@%—B?}fg@g@tﬁ—g Ihgﬁﬁ%@ahﬁo:g@é‘s&?%%ei@qﬁl dry
fﬂdfrtalli;&]lrofurmr ("_ﬂ‘HE)aWémrtreaZ@ &opmieevith 129 mg oxalyl chloride under
L PP et aoimuic o
eleanpetagurk, R’I ) befogg pfusgension of 200 mg ani me erivative from example d
in 5 ml dichloromethane was added slowly. The mixture was stirred over night and
then diluted with 50 ml dichloromethane. Precipitate was filtered off and the filtrate
was washed several times with conc. aqueous sodium carbonate solution. The
organic phase was dried, evaporated and purified by flash chromatography on
silica, using a gradient from dichloromethane to dichloromethane/ methanol (60/1)

to dichloromethane/ methanol/concentrated ammonia (60/1/0,2).

Yield 56 mg of the title product

Example g

3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid [4-chloro-3-(7-
methanesulfonyl-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-
yl)-phenyl]-amide

0,48 g 3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid were dissolved in 40 ml
thionylchloride. 1 drop of dimethylformamide (DMF) was added and the mixture
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car boxybenzeneboroni c acid, and 8,05 g potassium
carbonate were stirred in a mxture of 25 m di oxane

wanweA481 water. 1,35 g tetrakis-triphenyl phoRQIEPINORE19322

pal | adi um were added under nitrogen atnosphere and the
m xture was heated 85 C for 14 hrs. The m xture was
diluted with 40 M water and&+iltered. The filtrate
was adjusted to pH 2 with conc. HCI and the

preci pitated product isolated by filtration. Yield

tigred and0 1066/ Iobu 4% epers ERondshbugig s remgvedeyadas|vacycum
Lind( BreBlegiiBe Ma0Z¥leh af iR ﬁﬁkué{eu Be Barfll H@ifogﬁ(g 50ml N methyl—
lper ine_in wer e ed drop

et GG U ol BF ple e g BBy P B gedded
It ISII"]I'zlhd'EhE n:ﬁﬁdlﬁé V\&ts Istlfﬂeﬂgfof Grhr2 'Iﬁhs solvdrs miexd tengoveB under
was heat 06 30 m byen

SEpBTateR Grard HE Srd det Pl 28 B atfbromethane and
usashgd aevgrah diness twifly omch egtcane segum carbonate solution. Evaporation
h ent 1, a [

eﬁ%%@?@?éﬁ@ g}:&m%ﬁ %ﬁ‘&/ %f@ﬁl? R Iﬁ{d?égltpﬁ:ggp cﬁchlorometﬁla;eile to
kdlg]@ioromethane / methanol/ conc ammonia (70/1/0 55 yielded 120 mg of the title

SpfogﬁctI\/Et hyl - pi perazi n- 1-yl net hyl ) - bi phenyl - 4- car boxyl

ic acid 98 ng 4- Carboxybenzeneboronic acid, 159 ngy

substi tuted bronobenzene from exanple h, 410 ny
peitagaitedhbiphetyd oabexylardids Svergprepared as know from the literature or

t%t&rgg gtott‘h' pohl%w%%rgggﬂr&o pal | adi um were stirred

namxture of 1 m dioxane
and 1 nl water at 85 C for 16 hrs. The m xture was

CE%ﬁ@_%o RT, diluted with 100 15 nl water and

ed. The filtr te was carefully treated with

c & Brepp-pisaylsulfangl) RfPBH’lH’@F“éﬁem pitated. Filtration
and drying of the residue yielded 190 ng of the title

B&g%&ﬁ%ﬁmr& oé grﬂg%é)hr{)%l% gI%IZEHEtEXO?th% 9:!5 gz]gotassium carbonate in 50
[ 8 OMBmiererddedrdSh gl 2-Rronxapropidnaintdedit 8T2Fhe mypttive whs warmed
[ ﬂ%%n ]stlﬁ%gcﬁ am djt%ls 3 ?l})rs 4Ai@é§|c85f?né) heo Y1 lwat@ g€ a@dQi7shd the

car boxy
[ zngﬂqm)f:}gragte@?a e aﬁgg dichirgmethapgt lﬂwn@and evaporation of the

O%8y aﬁlcgplws&%qﬂ@ecgﬁﬁ@’f)f Med@tld Arcetud] which was used without further

pp{n[l 1 di n- yl ) -phenyl] -am de were

Example i
3'-(1-Carbamoyl-ethylsulfanyl)-biphenyl-4-carboxylic acid

3,0 g of the substituted bromo-benzene from example f, 1,95 g of 4-
carboxybenzeneboronic acid, and 8,05 g potassium carbonate were stirred in a
mixture of 25 ml dioxane and 25 ml water. 1,35 g tetrakis-triphenylphosphino-
palladium were added under nitrogen atmosphere and the mixture was heated 85 C
for 14 hrs. The mixture was diluted with 40 ml water and filtered. The filtrate was
adjusted to pH 2 with conc. HCl and the precipitated product isolated by filtration.

Yield 2,8 g
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di ssolved in 10 nL tetrahydrofuran. 10 nL of l|iquid
anmmoni a were added in an 25 autocl ave and the reaction

wOorRoob/eEswas stirred for 2 h. The organi ¢ sol VRCI/ERESS/009322

evapor ated, and the crude product was purified by
reverse phase chromatography (acetonitrile/water wth

1 %acetic acid) to give the2%itle product in 31 % .
yi SI d. WD 2006/ 024487 PCT/ EP2005/ 009322 -30 1H NWR

400 MHz, [D6]-DMSO): 8= 10.52 (s, 1H); 8.06 (m 3
gE&mp(l_u 1H; 7.86 (d, 2H); 7.82-7.70 (m 3H); 7.?)7
ldg ﬁi"(’)mo ?)eﬁgylx Mmethl;piferddnét, 1H); 6.61 (s, 2H);
d, 4.49 (d, 1H); 3.26 (s, 3H). Exanple 2 5

Accordlng to the synthesis procedure described in

Ex307p ﬂ&\déih&lpﬁbeu&u[@nﬂhﬁl THEweespeated dppstiserat Riigwith a solution

' @‘on% 2)' By :‘(r%%n{ omldggrﬁé%?%dgﬁ%as%rﬁgg c}?tzailng €fle mixture

Gysl béreschaie gr Bosoy| 30c mai dhe JolveroHaptarapqrased -aNEDE: residue
(&{gﬁ%g)%x}aﬂgleget y! - %1'1193(0 &sn?%d' hydpQafhbh PYfbA daleptae  to

dl}wnefdlahlﬁrosnéxhaneﬁcoeﬁ%%ed qamPniad 46(@5)- ( 2H) :
4.5678-4. 4221 phenyl] -anide (2H): 3.2373 (3H):

6629-1.1942 , (11 2 Cycloheptanecarboxyllc acid
%ﬁ@ ,g€§é§§¥ §£%Ié4 [ 3- (7-am no-1 - net hyl - 2- oxo-
1,4-dihydro-ZFprr|n1do[4,5- 7.0906 (4H); 5.0537 (2H)

568 p d] pyrimdin-3-yl)-4-chloro- 4.4137 (2H);

3H);, 2.0138- phenyl] -am de 0.7839, 14FD 2-3
B$ 'HHevigt ykpmrmxwmethyl)@qﬂamﬂ -4@arhorylic 4936] - DVSO)

(7-am no- I-nEthyI 2-0x0-1, 4 di hydro- ZFprr|n1do[4 5-

6=10. 5596 300-7.1858
98 mg 4—Carf)oxy enzeneboronic ac18 159 mg substituted bromobenzene from

example h, 410 mg potassium carbonate, and 69 mg tetrakis-triphenylphosphino-
palladium were stirred under an argon atmosphere in a mixture of 1 ml dioxane
and 1 ml water at 85 C for 16 hrs. The mixture was cooled to RT, diluted with 100
ml water and filtered. The filtrate was carefully treated with conc. HCI until the
product precipitated. Filtration and drying of the residue yielded 190 mg of the title
product.

B: Final Products

Example 1

Biphenyl-4-carboxylic acid [3-(7-amino-1-methyl-2-o0xo-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide

0.079 g Biphenyl-4-carboxylic acid [4-chloro-3-(7-methanesulfonyl-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-phenyl]-amide were
dissolved in 10 mL tetrahydrofuran. 10 mL of liquid ammonia were added in an
autoclave and the reaction mixture was stirred for 2 h. The organic solvent was
evaporated, and the crude product was purified by reverse phase chromatography

(acetonitrile/water with 1 % acetic acid) to give the title product in 31 % yield.



d] pyri mdin-3-yl)-4-chloro- (13H); 6.6217 (2H);

4.6198-4.4742 phenyl] -amde (2H); 3.2555 (3H) 2-4
wBrphesB? 2- car boxylic acid [3- (400 MHz, [ D6]PCIVBE)0D5/009322

(7- amno- 1 -nethyl-2- oxo- 1,4 dihydro-2H pyrimdo

[4,5- 6=10.5051 (1H); 7.9291-7.3682

d] pyri m di n-3-yl)-4-chloro--3013H); 6.5899 (2H);

4.5467-4.4078 phenyl] -amde (2H); 3.2261 (3H) 2-5

' - Cyano- bi phenyl -4- (400 NHz DG] .- DNVBO) : ar boxyl.ic
-V 40P it TS = il AL & el GESHE96 (o 15
67ddh 9131;47(@#],70 %n}?ﬁg,_-ﬂsﬁafmﬂ)z; 5652 (Zn’ §4H§;3 7.i3 Efé 51;);(6.211') (s»
pyri - yri - 3- ;4. - 4. ;
32%%8? |®426ﬁ|(671?1%h2ﬁ§ﬁ>]3%~am de 3.2799 (3H): WO
2006/ 024487 PCT/ EP2005/ 009322 -31 Exanpl e- Conpound

me “"H,NVR No. 2-6 N-[3-(7-Am no-I-nethyl-2-
Eﬁ%&ﬁ@ CDC13): 6=8.33887 oxo0-1, 4-di hydro-2H
pyrimdo[4,5-d]pyrimdin-3- (IH); 7.85875-7.77275
oyl - d-c . = 4ddsdribel 664 using th
I D i ey ke T
scorssponding-ftarting apaterily éhmgogﬁ‘sl@s-cﬁwgé S ‘(ﬂ‘?ﬁb‘f}’b ained:
3.40267- 3.33837 (7H); 2.65554-2.38177 (7H) 2-7

Fi xR adple- AN NO- CofigoiMt néme( 400Mz, CDCI3) "HEFRA3679
QX0-Np.4- di hydro-2H pyrim do[ 4, 5t d] pyri m din-3- (1H);

{ 23§855' g (%Q%%Xirfé@rboxyhc acid [3- (400 MHz, [DG] "DMSO)'
(7-amino-1-methyl-2-o0xo-1,4-

d]pyrimidin-3-yl)-4-chloro- | (4H); 6.6162 (2H); 4.5678-4.4221
phenyl]-amide (2H); 3.2373 (3H); 1.6629-1.1942
(11H)

2-2 Cycloheptanecarboxylic acid (400MHz, CDCly): $=7.9412-
[3-(7-amino-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido[4,5- | 7-0906 (4H); 5.0537 (2H); 4.5681-
d]pyrimidin-3-yl)-4-chloro- | 4.4137 (2H); 3.3357 (3H); 2.0138-
phenyl]-amide 0.7839 (14H)

2-3 Biphenyl-3-carboxylic acid [3- (400 MHz, [Dg]-DMSO):
(7-amino-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido([4,5- 8=10.5596 (1H); 8.2300-7.1858

d]pyrimidin-3-yl)-4-chloro- | (13H); 6.6217 (2H); 4.6198-4.4742
phenyl]-amide (2H); 3.2555 (3H)

2-4 Biphenyl-2-carboxylic acid [3- (400 MHz, [Dg]-DMSO):
(7-amino-1-methyl-2-oxo0-1,4-
dihydro-2H-pyrimido[4,5- 8=10.5051 (1H); 7.9291-7.3682

d]pyrimidin-3-yl)-4-chloro- | (13H); 6.5899 (2H); 4.5467-4.4078
phenyl]-amide (2H); 3.2261 (3H)

2-5 4'-Cyano-biphenyl-4- 100 MHz. [D--DMSO):
carboxylic acid [3-(7-amino-1- ( z, [Del )

methyl-2-0xo-1,4-dihydro-2H- | 8=10.5932 (1H); 8.1213-7.5844

pyrimido[4>5‘d]Pyrimidi.n-3_ (12H); 4.6483-4.4997 (2H); 3.2913-
y)-4-chloro-phenyll-amide | , ) o0 513y,




yl ) -4-chl or o- phenyl ]

nmor phol i n-4-yl
w@2004020288. 40874 (3H);

N-[3-(7-Am no-| - et hyl

- benzam de (2H);

-2

-4- 5.43902 (2H);
3.87301- 3. 84903 (4H);
3.36292- 3.24756 (4H) 2PGI/EP2005/009322
(400 MHz,

4.60859-4. 46688

[ D6] - DVBO) :

0x0- 1, 4-di hydro-2H pyri m do[ 4, 5-d] pyri m di n- 3-

6=10. 7113 (1H):

8.1254-7. 58221 -

yI) 4- chl or o- phenyl] 4- cyano- (8H); 6.6135 (2H)

. 474653 2H) 872556 (3H)g

N%ﬂzﬂﬁ Ari no- @ﬁw@%ﬁﬂd%@“ﬁ( 400Mpz, CDCL3): g\@%gg?
(u'\; —0) 4= AIVLTLI i 4 —-eh—+—3=
7.%001 (1 Tf” 7_“ thﬁ‘ _75:)(400MHZ,U5]5%1I3) 5=8.33887
%/!2 )H) 4- Zhl yéipq%{}% ‘64- ﬁéi?)’ 85879-7. 795 AnGEY),;
2. 6814- 4. %@5 i %ﬁn A1, 9: 14?14728@611@53 89079-
?g LD:>,-(7-A\@EEZ azr[; i i&f/‘r gH (400 .86@m12§a)),566§)_9§_221§
iH; oxo | ro- pyri m di n-.3-
7 8428-7.11710 (9H) . 5. 1254 (2H) A% 822952 LihH Rody-
yll ) - 4- chllor o- phenyl | - 3- phenyl - 436283 #H)6D45752H).38177
3.3893 (3H); propionam de 2.97 gyg?g8415 (2H);
2. 5870-2.5469 (2H) WD 2006/ 024 CT/ EP2005/ 009322
-132 Examn\lﬁs;{ C(:o%rgund narrﬁ,\l' H N No. 2-11

- 3-3- ( 7- Aniii8~(F~Areitiey |-02ethy140 0 Mrz 40 V4L, -ABENRIBEL M3679
oxo- 1, 4- di dxpd.é-dterdpe-2ityi do[ 4, 54 h_p&r%ggig%i %1_28%(_)89 -
6=7. 97291-1yrinGdelt. ¥ 8Hyyrinidgna50- (1H); 7.85855-6. (8H);
yll ) - 4- chl c»dbélﬂhlbnyirﬂ}llebeyll 2= d4 531 58130@H)2H); 4.60859-4.46688
3. 30625- 3.180808lin-4-yl-benzamide 14y 5 0701 3 84903 (4H);
3.44919-3.40874 (3H); 3.36292-
3.24756 (4H)

T | oot | (400 MH [Dg-DMSO)
pyrimido[4,5-d]pyrimidin-3- | 5=10.7113 (1H); 8.1254-7.5822
gl)—4-ch}gro—phenyll -4-cyano- | (8H); 6.6135 (2H); 4.6157-4.4653

enzamae (2H); 3.2556 (3H)

2-9 f};ﬁfﬁij@gg}z‘gﬁhﬂ"z' (400MHz, CDCls): §=8.2997 (1H);
pyrim)ido[4,5—d]pyrimidin—3— 7.8091 (1H); 7.6078 (1H); 7.2795-
}él)-él-chlpdro—phenyl]-4-phenY1~ 7.0839 (6H); 5.4568 (2H); 4.6203-

utyramide 4.4604 (2H); 3.3827 (3H); 2.6814-
2.6439 (2H); 2.2645-1.9395 (4H)

2-10 Ijx‘(gi(Z:gi’;gf(;_lz'gfthﬂ‘z‘ (400MHz, CDCls): 5=8.3229 (1H);
pyrim,ido[4,5—d]pyrimidin—3— 7.8428-7.1710 (9H); 5.1254 (2H);
Yl)-4;chlorqc-1phenyl]-3-phenY1- 4.6283-4.4604 (2H); 3.3893 (3H);
propronarmide 2.9792-2.8415 (2H); 2.5870-2.5469

(2H)




hydr oxy- phenyl ) propi onam de (3H); 2.98709-2.64581
(4H) 2-12 N-[3-(7-Am no-I|-nethyl-2- (400MHz,

wQ ppodMashanol ).  oxo- 1, 4-di hydr o- 2H PCT/EP2005/009322
pyri m do[ 4, 5-d] pyri m di n-3- 8=6.67704-5. 93583 (8H);
3.557818 yl)-4-chloro-phenyl]-3-(3- (3H); 2.15970
(2H); 3.37838 (2H); am no-pRenyl) -propionani de
1. 80427 1. 76730 (2H) 1.47763- 1.44051 (2H) 2-13

'1 Ao rethyd \4UUIHZ, [U4J-IV )=

b -af’lﬁlﬁ i hydr% uﬁ{ﬂ?ﬁdoM 5 pyrim N )

—RN&:QE7 6.30019 (2}

O IO

yfz'51;14- ch Nr@ f %ﬁ‘ tﬁlyl%"o K&?OM@iﬂ) [Dg-MethanglzH) ;
3. 16662

2H); 1 1@1d 4 O%' oniagider26 2d)700d2 @4942.60250-

b 1. 24110@&@&9%5 2

- 14 N[ - "2 f(oﬁ’/g@}

bxo- 1, 4- d P{ilé rgﬁw&/rl m do[ 4, 5- GH)yz. 98H09L2{1643581 (4H)
B

~

3=10. 469 nan%" $503- 7. 3142

I\ 4- chl oro-pheny!l1-3- nhenvl Ql—l\ 6. 8414-6—6129

OO 1

(312 4. bi\%@lé’{'ﬁéﬁgﬁﬁﬂa@mﬂ 4526) ( (4BBMHZS (2B e bah):

2-15 Naphtked cHiboxyl

f g 68900 pypimi Wgﬁ}(ﬁ;'_c ?%@Q%'\éé'%sa 9L 3k57818
1, 4- di hydpb: 42F]|11 @égz 439071G) (2H); 3.37838 (2H);

P
. 53073- 433V%BE 95‘11’9’??% % Vlk@@@#@@@éﬂ@?*ﬂ)ﬂ%&

3.71563 (2H): 3.07453 (3H) pheh 2%
1H I ndol ¢- 2- car boxyl i ¢ aci d (40 051¢PE13): 6=9. 1832

N

1H) [3 (7-am no-| - net hyl - 2- oxo-
Codrhy PYhinB1 108l 112 8. H) o 1 .
1%3547-7 Q,Q}}g%g Hyiro-2H- Y 34]0§M11}z,)[D4] Methanol):
pyrimido[4,5-d]pyrimidin-3- | 8=6.45957-6.39919 (2H); 5.99341-
y1)-4-chloro-phenyl]-3-(4- 5.80747 (6H); 3.4441 (3H); 3.16662

amino-phenyl)-propionamide | ;1) 94945 (211); 1.57740-

1.54010 (2H); 1.24110-1.20355
(2H)

2-14 N- [3—(7—Amino—1—methy1~2— (400 MHZ, [DG] "DMSO):
oxo-1,4-dihydro-2H-

yl)-4-chloro-phenyl]-3-phenyl- | (9H); 6.8414-6.6129 (3H); 4.6159-

acrylamide 4.4526 (2H); 3.2564 (3H);

2-15 Naphthalene-1-carboxylic acid (400MHz, CDCl5): 5=8.68929-
[3-(7-amino-1-methyl-2-oxo-
d]pyrimidin-3-yl)-4-chloro- | (2H); 3.71563 (2H); 3.07453 (3H)
phenyl]-amide '

2-16 1H-Indole-2-carboxylic acid (400MHz, CDCls): §=9.1832 (1H);
[3-(7-amino-1-methyl-2-oxo-

1,4-dihydro-2H-pyrimido[4,5- | 8-3118 (1H); 7.8047-7.0049 (9H);
d]pyrimidin-3-yl)-4-chloro- | 5.0057 (2H); 4.5665-4,4793 (2H);
phenyl]-amide 3.4220 (3H)




d] pyrimdin-3-yl)-4-chloro- 5.0057 (2H); 4.5665-4,4793

(2H); phenyl]-am de 3.4220 (3H) WD 2006/ 024487
weEan6BRA05/ 009322 - 33 Exanpl e- Conpound naneP¢¥/BRER05/009322

No. 2-17 N-[3-(7-Am no-I-nethyl-2- (400M1z, CDC13):

6=8.8753 (1H); oxo-1, 4-di hydro-2H

pyrim do[ 4, 5-d] pyri m di n- 3-38-4845-8. 4319 (2H);

7.7457-7.0875 yI) 4- chl oro phenyl] 2- (6H) 5.3675

(2N A E722 A

IS BNE 5433 3916 SAA i UI = o-yl acetan gﬁtl),
35’&%2%16‘( - Lo “2-18 HEN
N[

(Z- 8 no-t-met hyl -2 A00NHz r\mlg\ . =16—4276
%371, 4- thE?’g@Z'-_ ]‘_}g} "Fﬂ’&lo?[ 4 d@wﬁznﬁiaﬂu) F=8(87Bf (1H);
8. 5660- 8| B¥U& , 8 |
2637 (b 95 dg 81 )|-daBl AR INPANYA 1452=7.0875

byri di n- ¥ 14- Qe aPhe& 274677 (gﬁg{)-sg3@@ggH()-24,.g733 -4.3916

3. 3734 Bﬂ)‘dlé 3r9-3e PRI Ani ng- (Izpmag Inyi8-(2H){ AOOBHEH)
CDC13) : 8 62096- o0xo- 1, 4-di hydr o- 2
oyrimdo 4 -d] pyrimdin-3- 5120 (4;-;),

7286166- 71\&@4671A ing -lzlln%qlwlo%o pheogiH3CDEY §=19. 134711

2H) ; 4(322‘8’14?)1V1”@r I-prop i
3. 59510 mq)lrmd ﬁl AR e N Q@%g@egggﬁg%%@a@
2H) 2- 20 YRe4-chlore-phanid=3-- net hyl72637( (6B10; 39 (2H); 4.6124-
D6] - DPYTI @X%Ylla%tadlﬂlﬁ9dr o- 2H 44677 ZHg 3. 865(4 (2H),3 3734

pyrim do[ 4, 5-d] pyri m di n-3- 6=8| 6561-
T.9446- Yyl )- 4- chl or o- phenyl ] - 3- @Hos1 (8H); 6. 6081
2H); 4. 6124-

2-19 N-[3-(7-Amino-1-methyl-2- | (400MHz, CDCls): 8=8.62096-
0x0-1,4-dihydro-2H-

pyrimido[4,5-d]pyrimidin-3- | 845120 (4H); 7.80166-7.13461
y1)-4-chloro-phenyl]-3- (4H); 5.54711 (2H); 4.62781-

pyridin-3-yl-propionamide 4.45806 (2H); 3.59510 (3H);
2.99458-2.95718 (2H); 2.56850-
2.53039 (2H)

2-20 N- [31(2-(??130-12-{?“}13’1*2' (400 MHz, [Ds]-DMSO):
0x0-1,4-dihydro-2H- )

pyrimido[4,5-d]pyrimidin-3- | 5=8.6561-8.6460 (1H); 7.9446-

y1)-4-chloro-phenyl]-3- 7.2951 (8H); 6.6081 (2H); 4.6124~

pyridin-2-yl-acrylamide 4.4479 (2H); 3.2519-3.2371 (3H)

2-21 Benzo[b|thiophene-2- (400 MHz, [Ds]-DMSO): 8= 10.94
carboxylic acid (4-chloro-3-{7- | (s, 1H); 8.56 (s, 1H); 8.25-8.15 (m,
amino-1-methyl-2-oxo-1,4- 3H); 7.94 (dd, 1H); 7.78 (d, 1H);
dihydro-2H-pyrimido[4,5- 7.69-7.65 (m, 3H); 7.30 (br s, 2H);
d]pyrimidin-3-yl}-phenyl)- 4.81 (d, 1H); 4.69 (d, 1H); 3.45 (s,
amide 3H);

2-22 N-[3-(7-Amino-1-methyl-2- (400 MHz, [Ds]-DMSO): 8=
oxo-1,4-dihydro-2H- 10.57(s, 1H); 8.73 (br s, 1H); 8.25
pyrimido[4,5-d]pyrimidin-3- | (d, 2H); 8.10 (m, 3H); 8.03 (s, 1H);
y1)-4-chloro-phenyl]-4- 7.96 (s, 1H); 7.79 (d, 1H); 7.59 (d,
pyridin-2-yl-benzamide 1H); 7.43 (br s, 2H); 6.61 (s, 2H);

4.59 (d, 1H); 4.51 (d, 1H); 3.26 (s,
3H);




pyridin-2-yl-acrylam de 4.4479 (2H); 3.2519-3.2371
(3H) 2-21 Benzo[ b]thiophene-2- (400 WHz, [ D6]-DWVSO):
W®2008028047 carboxylic acid (4-chloro-3-{7- (s, PArHEP2005/009322
8.56 (s, 1H); 8.25-8.15 (m am no- 1-nethyl-2-o0xo-
1,4- 3H); 7.94 (dd, 1H); 7.78 (d, 1H);
di hydro-2H pyrimido[4,5- 7.69-7.65 (m 3H); 7.30 (br
s, 2H); d]pyrlmd|n3yl} phenyl) 4.81 (d, 1H); 4.69

TRl o v oM 57 oo e, (001
LVZ-Y ’p°/1 3

H-NMR
(400|sz [D6]-DI\/SO)- 6=

b
o

3H) ;8. 08°1Y Lor 8”
.Lll:?); 7.795){%’? _ %Dﬁ@ o
1H 7. 48Y0BE EB1 (s,
d, 1H); | BY98TE Mo 2006) 922
[:é‘-r?{zlgp')ﬂ N5/ ﬂﬂQ n}et ey
Ng-240- 23 %‘f ﬁ@% o
| D6] - DVBOP m? Iid hyd ! ;

) S : .
br d, 2}-I)Wr1811 <1 g %r#gg 43 ,gé&*%
8. 05- 7. 90 YDt bhenyl-4- c 1 )06 BZH%{; ; 1@ 5
b H) : 7.5 p(ygol % b@zg@ld{eq 1H),4 53 (dd, ZHJ; 3.28 (s, 3 ),
ra5di n- 4- MMbmh@hm‘Jdﬁmt %d (49D:MHzAGDCH): 551977 (s, 1H);
.26 (s, |duphenybd-parb h6.9B ( gy 7 3% (d,24Dp7.62 (d,
Hz, CD3QD /-angao-d -gthyt 2 0X9x1@4 1| A H3Adde 2H- 7. , 3H);
.82 (m ydrq—Zéép yrdrido44- 7.27 (4, 1H); 4.96 (s, 2HY; 4.58 (d,
yrim do[| 4, aniymﬁrﬁlhﬂwh@m? 59 1, 4.47H)d; 1H):8069 (@, 4H); 3.51
H); 6. 78 P(hbﬁ}’l ¢hidet- chl or o- pheh{s, PEA-3.38s, 3H); 2dp(t, 4H);
2576 (br [s3-@HYeth§l-pefdon-5,  pY(400|MBzyCPOherzahtdes, 1H);
H: 4.53 yleethyDH)iph@yR& (s, 3H) 7.82{@23H); 7.77 (s, 1H); 7.71 (s,
- Mor phaldarbodylyd avid [By(7-argih@01-VH2 H) CORLQR), 2H8~ .48l B71H 5 7.35
H) ; methyl-2-oxo0-1,4-dihydro-2H- | (d, 1H); 7.21-7.10 (m, 4H); 4.87 (s,
pyrimido[4,5-d]pyrimidin-3- | 2H); 4.46 (d, 1H); 4.35 (d, 1H);
y1)-4-chloro-phenyl]-amide 3.46 (s, 2H); 3.27 (s, 3H); 2.48 (br s,
8H); 2.25 (s, 3H);
2-27 3'-(4-Acetyl-piperazin-1- (400 MHz, [Dg]-DMSO): 8= 10.41
ylmethyl)-biphenyl-4- (s, 1H); 7.97 (d, 2H); 7.90 (s, 1H);
carboxvylic acid [3-(7-amino-1- | 7.84 (s, 1H); 7.76 (d, 2H); 7.67 (d,
methyl-2-ox0-1,4-dihydro-2H- | 1H); 7.54-7.42 (m, 5H); 4.47 (d,
pyrimido[4,5-d]pyrimidin-3- | 1H); 4.36 (d, 1H); 3.60 (s, 2H); 3.43
yl)-4-chloro-phenyl]-amide (m, 4H); 3.39 (s, 3H); 2.42 (m, 2H);
2.34 (m, 2H); 1.93 (s, 3H);
2-28 3'-Morpholin-4-ylmethyl- (400 MHz, CDCl5): 8= 8.98 (s, 1H);
biphenyl-4-carboxylic acid [3- | 7.98 (d, 2H); 7.95 (s, 1H); 7.88 (s,
(7-amino-1-methyl-2-oxo-1,4- | 1H); 7.71-7.67 (m, 3H); 7.55 (d,

)

| = ()T

P NPT

dihydro-2H-pyrimido[4,5- 1H); 7.46-7.38 (m, 3H); 7.32 (d,
d]pyrimidin-3-yl)-4-chloro- 1H); 5.05 (s, 2H); 4.64 (d, 1H);
phenyl]-amide 4.53 (d, 1H); 3.81 (t, 4H); 3.69 (s,
2H); 3.45 (s, 3H); 2.61 (br s, 4H);
2-29 3'-(1-Carbamoyl- (400 MHz, [Ds]-DMSO): = 10.55
ethylsulfanyl)-biphenyl-4- (s, 1H); 8.07-8.01 (m, 3H); 7.97 (s,

carboxylic acid [3-(7-amino-1- | 1H); 7.86 (d, 1H); 7.80 (d, 2H);
methyl-2-0x0-1,4-dihydro-2H- | 7.73 (m, 1H); 7.70-7.50 (m, 3H);
pyrimido[4,5-d]pyrimidin-3- | 7.49-40 (m, 2H); 7.12 (br s, 2H);
yl)-4-chloro-phenyl]-amide 6.75 (br s; 1H); 4.62 (d, 1H); 4.50
(d, 1H); 3.98 (g, 1H); 3.27 (s, 3H);
1.39 (d, 3H);




bi phenyl
2H); 7.62 (d,
W@ egooa2Hs7 7. 38 (m 3H);
(d, 1H); 4.96 (s, 2H);
d] pyri m di n-3-yl)-4-chl
(t, 4H); 3.51 phenyl}]-
2.44 (t) 4H) 2263 (

SN

-4-carboxylic acid [3- 7.93 (d, 2H);
(7-am no-

7.84 (d,
| - met hyl - 2-oxo0-1,4- 2H); 7.53
di hydr o- 2H pyri m do[ 4PGFER2085009322

4.58 (d,
or o- 1H) 1H); 3.69
2H); 3.38 (s, 3H);

4. 47 (d,
ani de(s,
pi perazin-1- (400 MVHz,

e..

8 yimet
7 77%{3 53W%1 (s,

4- Met hyl -
hyT)-bi phepyNaR 7- 81
carboxylic acid

mtpl d.ll

iH); 4. 8
d) 1H);
3.46 (s,
8H); 2-27 i
[D6]-DI\/S§§:.

7.97 (d) ﬁ)hac"?“‘g
(3-(7-amno-1- 7.84 (s
met hyl - 21 oxo-1-4-di-hydr

'

é.

3_

1

G %ﬂil 4”8‘% ;

_4_

i Amfwﬁ

?058

4 49?&‘“23%2
p

66.
% 51{311"‘% i
h 7_39?;%%%.

1
é >,
; 4.64
2H%
é89 s,

Ell\.

a2|
yl)

(d

géwa

’Im

4.47 (d, pyrimdol4,5-
1H); 3.60 (s, 2H);
(m 4H); 3.39 (s,
1.93 (s, 3H); 2-28
CDC13): 6= 8.98 (s,
[3- 7.98 (d, 2H);
(7-am no- 1- et hyl
7.55 (d,

3H) ;
3

7.95

di hydr o- 2H py
3H); 7.32 (d, d]pyrim
(s, 2H); 4.64 (d, 1H);

3.81 (t, 4H); 3.69 (s,

4H); 2-29 3
10.55 ethylsulfanyl)-b
(m 3H); 7.97 (s, «carb
7.86 (d, 1H); 7.80 (d,

nmet hyl - 2- oxo- 1, 4- di hydr
(m 3H); pyrimdo[4,5-
7.12 (br s, 2H);

3.43 yl)-4-chl oro-phenyl]

- Mor phol i n- 4-yl et hyl -
1H);

- 2- OXO-

- (1- Car banoy! -

o—2H—1H)-
d] pyri m din-3- 1H); 4 36 (d
-am de
2.34 (m 2H);
(400 MHz)
bi phenyl - 4- car boxyl i ¢ aci d
(s, 1H); 7.88 (s,

1,4- 1H); 7.71-7.67 (m 3H);
rimdo[4,5- 1H); 7.46-7.38 (m
di n-3-yl)-4-chloro- 1H); 5.05
phenyl ] -am de 4.53 (d, 1H);
2H); 3.45 (s, 3H); 2.61 (br s,
(400 MHz, [D6]-DWVBO): 6=
i phenyl - (s, 1H); 8.07-8.01
oxylic acid [3-(7-am no-1- 1H);
2H);

0-2H 7.73 (m 1H); 7.70-7.50
dl pyrimdin-3- 7.49-40 (m 2H);

2.42 (m 2H);
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15

yl)-4-chl oro-phenyl] -amde 6.75 (br s; 1H); 4.62 (d,
1H); 4.50 (d, 1H); 3.98 (q, 1H); 3.27 (s, 3H); 1.39

W@ 2)o68u87 WO 2006/ 024487 PCT/ EP2005/ 009322 - 3BCT/EP2005/009322

Exanpl e- Conpound nane H NVR No. 2-30
- (2-Di net hyl am no- et hoxy) - (400 VHz, [D6]-DVMBO): 8=
10 58 bi phenyl - 4- carboxylléamd [3- (s, 1H); 9.93
(br s, 1H); 8.31 (s, (7-amno-I-methyl-2-o0xo-1, 4-
8{99(m 2H); 8.01 (s, 1H);
rimdo[4,5- 7.87 (d, 2H); 7.80 (dd, 1H);
759(d dl pyrimdin-3-yl)-4-chloro- 1H); 7.46 (t,

d 7.28 (b
i ke bl ol py R AL Dlv ATop) 42PB9 N T 28 (D)
Bi&Ardid,S., L, MlvAGan(cer, R@H)G (280G31¢119 2H); 3.29 (s,

024487
AlbirigBsh B B B AJ%%%% E’*fp SR OCIe: Bast 1
Ftahl, P.&L., and Werngitn Ce ( edigars), Hgadbosk of A %l)tlcalz’iﬂlta@%ﬂag
?1 Si filr di aHelve%ca C8imRh Aéta/w\HQQ@\ZﬁﬁEh Res2) 72 ( 2000)

- r OC.

B?%Ya’%éiet(ag Zf%?r@a@l 34;} 8?#2(’%)@5'48 AHeP Wer mut h G

(wdi 00244 Handbook of Pharnmaceutical Salts, VerI ag

Wo"@[/b&ﬁlm' m ca Acta (VHCA), Zurich (2002) Susva,
Trends Pharnmacol. Sci. 21 (2000) 489-495

VWDQ/ 220844 WO 01/ 29041 10 WO 01/29042 WO 04/ 11465

WRDG4/18452 WO 04/41821
WO 04/18472
WO 04/41821
WO 04/41822
WO 04/41823
WO 99/61444



10

15

20

25

WO 04/41822 15 WO 04/ 41823 WD 99/ 61444 WD 2006/ 024487
PCT/ EP2005/ 009322 -37 Patent Clainms 1. A conpound of

wo eooa4es RO A" 2 NNHN(Qn RHNN N OPCRER20CHD322

formula I, 5 wherein Rl is hydrogen; fluorine;

chlorine; or (A-C3)al kyl; said al kyl being

optionally substituted one-é¥ -several times with

hal ogen; Q is al kylene or alkenylene; nis 0 or 1; 10

R2 is cycl oal kyl; aryl g{ het eroaryl said aryl or

heteroaryl being option §Eﬁ§¥|tuted one or two

times by phenyl, pyLidyI pyrronI or indolyl; and

romatic S ing optionally substituted one

t%r%’éﬂlf‘?%lg)fg%f%‘“ltﬁl ‘o Soh Lo al kyl; - NH2;

-NHal kyl 5 -al kyl - al kyl; 15 hal ogen; plperidinyl;

pi perazi nyl ; N—nethyl-pipgyazin | ; norpholinyl,

2- di met hyl am no- et hoxy; 1-ca -et Yl sul fanyl ;

N- et hyl - piperazinylnethyl

y )hx 2 and

N- acetyl - pi per azi '
phar maceutically ccep abI salts th%}eof. The
compounds accord 1, wherein
0]
H,
formula 1,

wherein

R'  is hydrogen; fluorine; chlorine; or (C;-Cs)alkyl; said alkyl being
optionally substituted one or several times with halogen;

Q s alkylene or alkenylene;

n isOor 1;

R* s cycloalkyl; aryl or heteroaryl
said aryl or heteroaryl being optionally substituted one or two times by
phenyl, pyridyl; pyrrolyl or indolyl; and
all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NHoz; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl; morpholinyl,
2-dimethylamino-ethoxy; 1-carbamoyl-ethylsulfanyl; N-methyl-
piperazinylmethyl; N-acetyl-piperazinylmethyl or morpholinylmethyl;

and pharmaceutically acceptable salts thereof.

2. The compounds according to claim 1, wherein
n isO.

3. The compounds according to claim 1, wherein
n isl
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nis 0. 3. The conpounds according to claim1, wherein
nis 1. 25 WD 2006/ 024487 PCT/ EP2005/ 009322 -38 4.

wab@eoprpbunds according to claim1, wherein RT/EB2005009322

chlorine. 5. The conpounds according to any one of
claims 1 to 4, wherein R2 is cycloal kyl; aryl or
heteroaryl 5 said aryl or héﬁéroaryl bei ng optionally
substituted one or two tines by phenyl, pyridyl;
pyrrolyl or indolyl;.and all .arpmatic groups bein

8pt | GRACPTPSHH %C%/QI#E’@ B8PS VAFEE times by - ON:

- CHOR!- O chiddimal kyl ; - NH2; - NHal kyl ; -al kyl - NH2;

al kyl ; hal ogen; piperidinyl; piperazinyl;

N- et hyl - pi per azi nyl ; nnrpholinyl_ 10 6. The,

Gonp diedsmpoundsdicagrding telaay ane of dyigisdHedanBersiboxyl i ¢
aci d g24- ¢ = 40t R dAQoheviret hyl - 2- oxo- 1, 4-

di hydr o- 3{%@‘&??(?# el (4 %-,8 e . .
pyri m di seidayl pr peierdpny beime qetiopdiysyhitiutegiopn on B fimes by
acid; 15 p@ﬁﬁgh@ﬂwpmalwb@mmﬂbhﬂ; aad d
(4-ch|oro-S-@?-anino-l-neth | - 2-0x0-1, 4- .

di hydr o- F42EPRY OFRS BeIng 9RH9 I%f“g’-s‘%'?“§‘fd}9“§r{‘8 @‘ief fimes by
e; conpouail; -GHOY -@Eet® allgt;i-tiH Bi Hexlil--alkglaNBosatkilc
acid (4- - 35 & AT N0 Bt R e di RS Pedzihyl; 28rpholinyl.
di hydr o- gﬂéo%ﬁ,ipﬁgeﬁ%ﬁrﬁﬁquﬁg%mﬂﬁﬁ ethyRPPeduthyl; 2brpholiny
pyrim di n-3-yl }-phenyl)-am de; Bi phenyl -2-carboxylic

i d fyk 433 } 3Q4aikr sret hyl - 2- 0x0- 1, 4-
it hy dlgkﬁe%&%?fiﬁ?%gﬁ{% -

pyrim di n-3-yl }-phenyl)-am de; conmpound, wi acet i

aci d: C)glgo}}gy(gﬁéﬁypx}ém@gldgé%fqre—%&~ 1n0—1-met1!\yri—2~oxo—5,ﬁ-
( 4- chliRF @B H-pyamd¥Ial5=dTlAiidid=2¥9-phefyl)-amide; d
i hyg(#lg?gﬁszpi{/}??nmé%&[ ii]?g] idid=39-pheflyl)-amide; compoun

pyrinWHhﬁﬁgﬁyﬁﬁiphenyl)-anide; conmpound with acetic
aci d;

Cyclohei)tanecarboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-amide; compound

with acetic acid;

Biphenyl-4-carboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-amide;

Biphenyl-2-carboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-amide; compound

with acetic acid;

Biphenyl-3-carboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-amide; compound

with acetic acid;

4'-Cyano-biphenyl-3-carboxylic acid (4-chloro-3-{7-amino-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-y1}-phenyl)-amide;
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30

35

30 4' - Cyano- bi phenyl - 3-carboxylic acid
(4-chloro-3-{7-am no -1|-nethyl-2-oxo-

wa zobem24agdr o- 2H pyri m do [ 4, 5-d] PCT/EP2005/009322

pyri m din-3-yl}-phenyl)-am de; WO 2006/ 024487

PCT/ EP2005/ 009322 -39 N [ 3- (7 Am no- 1- et hyl - 2- oxo-

1, 4-di hydr o- 2H pyri m do [ 4, 53-d] pyrimdin- 3 -yl)

-4-chl oro-phenyl] -4- (4-nethyl-pip erazin- | -yl)

- benzam ‘{’ﬁAnNno[l?’m@ﬁrde’X@ 1,4-dihydro-2H- pyr1m1do[4 5-d]pyrimidin-
1- met hyl - 2- 0X0- ih ydr o- Zgg)yrlm 1b SdJ

pyr i Bridi-f=chiprg: Rhle?Yl 4l by RBRIAR- Y) enzamide;

- 4- nor phol i n- 4-yl - benzam de N-

[3(7Amno 1- net hyl - 2- oxo- i hydr o- r|m 0

[ 4, 5NH[3BYimingt noaeguyy2yoxe- bﬁTdél? ép %ﬁé}nwf]lmlcy (48" dfByrimidin-
- 4- Cysane- b&ﬂ@%fﬂﬁéﬁyll] H0mbrpholin-4-yl-benzamide;

[ 3- (7-Am no- 1- net hyl - 2- oXo- 1, 4- di hydro- 2H pyri m do
[4,5-d] pyrimdin- 3-yl)-4-chloro-phenyl]

- 4- phenyl(7 huhpbarmhenyl - 0)[0'31 4 dlhydro -2H-pyrimido[4,5-d]pyrimidin-
(7- AmnolmsthyI-Z oxol ]gro 2H pyrim.do

[ 4, 5-%iyDgyehlerodphenyl:- AoFypng- b?ﬁ?'f’@i* Sphenyl |

- 3- phenyl - pr opi onani de; 15

N-[ 3-(7-Amino- 1| - net hyl - 2- oxo dr02H- i'do..
[ 4, 5-Njl 3ﬂ9rArﬁ1D@rhme:%h)%z)ox%lél’dlbﬂiop%%W’Pﬂm 5+ d)pytimidin-
(2-hy. wm&%n}iyﬂemmr A NBTEEnidE [3- (7- Ani no-

| - met w C 0X0- yél h%rﬂg’nm—l-ygyrll m do [ 4, 5-d]

pyrimdin- 20 3-yl)-4-chl oro-phenyl]

i?' (Aﬁ%‘ (?O tﬂﬂﬁﬁy|Iﬂeth)m?99k@m@Eﬂlﬁ?dro[\QH-[p%lmldo [4,5-d]pyrimidin-

-2-0x0- 1, 4°-di i hydr o- 2H-pyr|mdo
[ 4, 5- ﬂyl)wﬁhlmwhﬁny@ Yphenyl-prorspraATpiEny | | - 3-
(4- am no- phenyl ) - propi onam de; 25 N-
[ 3-(7- Am no- 1- net hyl - 2- oxo- 1, 4- di hydr o- 2H-pé{r|m o[
- d] pyNi [l?rr@rfhml@- myetiplchpsr S AphBHGO 2H pyrimido Pyrimidin-

- 3- phfgw @1% nﬁﬂ»?) B’Q&J&%{z enjl)-pAsasavhitle acid

[3-(7- - 0X0- 1, d| hydro- 2H pyrim do
[4,5-d] pyrlmd|n 3-yl)-4-chl oro-phenyl] -am de; 30

1H1 nf&o?e(VzAﬁ'@l{cp ?)ﬁﬂ:thfl ﬁ%k&l%ﬁdl@?dﬁ‘)@ﬂ%ynmﬂo [4,5-d]pyrimidin-
-1 - et 0xo-1 rim 4, 5-d]

oyr | nbar-log phéllch e g PR e mide

N-[ 3-(7-Am no- I - net hyl - 2- oxo- 1|, 4-di hydr o- 2H-pyri m do

4,5-d din 35 3-yl)-4-chi h o
5 oy B 7-Geyho-dcne b 6% 0 BBORIbBIAFTNICoL:5-dpyrimidin

PCT/ EE%@)OE/Cnggg’%ﬁenyl -3-(4-amino-phenyl)-propionamide;

N-[3-(7-Amino-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-
3-yl)-4-chloro-phenyl]-3-phenyl-acrylamide;

Naphthalene-1-carboxylic acid [3-(7-amino-1-methyl-2-oxo-~1,4-dihydro-
2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide;

1H-Indole-2-carboxylic acid [3-(7-amino-1-methyl-2-oxo-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-phenyl]-amide;

N-[3-(7-Amino-1-methyl-2-0xo-1,4-dihydro-2H-pyrimido(4,5-d] pyrimidin-
3-yl)-4-chloro-phenyl]-2-pyridin-3-yl-acetamide;
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25

-40 N [3-(7-Am no-
1- met hyl - 2- oxo- 1, 4-di hydr o- 2H pyri m do [ 4, 5-d]

wW@s2d8n- 3-yl)-4-chl oro- phenyl ] PCT/EP2005/009322

-2-pyridin-2-yl-acetamde; 5 N [3-(7-Am no-
1- met hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]
pyrimdin- 3-yl)-4-chloro- pﬁ@ﬁyl ]
-3-pyridin-3-yl-propi onam de; N [3-(7-Am no-
| - met hyl - 2=o0xo0- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]
rimdin- 3-yl)-4-chloro-phen N
P % el %(?TAzmyp )la@p‘shyh%q;@pl 4 ﬂély]dro 2H-pyrimido[4,5-d]pyrimidin-
Benza[ ] 4t RivA]- 285y biye-ad@hMide;
(4 chl)gro B% nﬁ%-qu?ne hyy;; - 0XO-
, 4-di hydro 2H-pyr| mdo [4,5-d] pyrimdin-3

- yl } g % - 1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-
[ 3- (?ﬁ)mmra A)Tm - -o&xc())- lc?, hyd ropyl—l-pynm(Jpy

[ 4, 5-3-1)- 4mhilqrmm1enylk%pwldlnﬁc)ﬂ%?ﬁ%ﬁ"é P
-4-pyridin-2-yl -benzam de; 15 N | 3(7 Arrino-

| - met hyl - 2- oxo- 1, 4-di hydro-2Hpyrim do (ﬂl
pyr i mi-dpn7-3uoyinp- Mn@myéﬂomghbﬁﬁ ﬁl/ dro-2H- pyrlmldo 5-d]pyrimidin-

- 4- py. &Aﬂlz}néhf'?ry) }Eﬁgﬁ? A Af1in 30f-acMlamide ;

[3-( 2-'0x0- 1, 4-di’hydr o- 2H pyri m do
[4 5 d] pyrimdin-3- yI) - 4- chl or o- phenyl ]

4- (1H pyrrol e _compoun
accorl%ﬁnﬁ@ bt@l%i‘)‘?n%%éa oxgq %?‘%(%Zlgf’mé[‘% \?\ﬁ‘éIPEP' 'W"ﬁtﬂ‘%‘;"m*
and 2 dilgydpheRypyrinidd[ phenyhriieling-lublstiyuteidepne
time by phenyl; and all phenyl groups being

substituted one tinme by 2-dinethyl am no- 25 et hoxy;
1- car bafeoyi-Astiyl sutthgihdHoxo Nb4rdihiygto- pi meriazidald ret hyl ;

20061 DEAAE BT EHDRba oS BsS PR A s

according to claim7:

?3 M;v\nl[mh Rlnﬂna{hrqﬁtdwl Zlbx@h%ﬁﬂlhyérd;aﬂ'ngéyiuldc £%i d
am no
[4 5- é]]PYﬁwﬁhﬁqﬁ 36111%0 ﬁl‘e@H*a‘fr'BYf Cﬁﬁ%yﬁ benzﬁ}{‘d&@a@
3" - (4- Met hyl - pi perazi n-1-yl met hyl ) - bi phenyl - 4- car boxy|
I:I_Crrgfl yI i 37 %mmim mgt'hﬁl % oxoZ]l_f: d1h dro éH— r1m1d8 4,5-
pyr i ndkpynnﬁdlyrg—y]z), A- chloro phenyl 1H— yrrol— —yl) benzamlde

7. The compounds according to any one of claims 1 or 4, wherein
n is 0; and

R*>  is phenyl
said phenyl being substituted one time by phenyl; and
all phenyl groups being substituted one time by 2-dimethylamino-
ethoxy; 1-carbamoyl-ethylsulfanyl; N-methyl-piperazinylmethyl; N-
acetyl-piperazinylmethyl or morpholinylmethyl;
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15

20

chl or o- phenyl ] -am de;
3'-(4-Acetyl - pi perazin-1-yl nmet hyl) - bi phenyl - 4- car boxyl

WO eooano24d8f 3- ( 7- am no- PCT/EP2005/009322

1- met hyl - 2- oxo- 1, 4- di hydr o- 2H-pyri m do [4, 5-d]
pyri mdin-3-yl)-4-chloro- 10 phenyl] -amni de;
3' - Mor phol i n-4-yl et hyl - bi pl’/%éﬁyl -4-carboxylic acid
['j:- 5(37- am no- | -net hyl - 2-oxo-1, 4-di hydro-2H pyri m do

, - rimdin-3-yl).-4-chloro-phenyl] - am de;
%‘ - ( Flrg‘%:ég%g S-%T%QMJPFQH?V) - bi phenyl - 4- car boxyl i c
acid [3-(7-am no-1- 15
met hy)-2- 0x0- 1, 4-dj | OISR (Walo? - L di s -
o A R Y PO RO Ak (B PHin oS ey
3 - <(:| z-am?&wh@m?ﬁ—prmm)dg&%m}pﬁ@ﬁgﬁimﬁ:}éhflﬁé!grpipélenyl]-
aci ad. 7-am no- | -
nmet h)?l - 2- 0x0- 1, 4-di hydro-2H-pyrimi do [4, 5-d]
pyrimdin-3-yl) -4-chloro- phenyl] -am de; conmpound
W t h fq@tNIethiChierad- Bylriethylpofgenflot-cithexylianuf aid ur é3-(7-

of the .conpounds_accar di to r.mul . 1

r eactainﬁﬁo{{p e@ﬁ%—gxg%ﬁﬂﬂﬁ%ﬁrq—%%’@ %Yg}rfrnplgﬁ L%SSQ@W?%@H_?’-YDA—
generdalord-ghenylhamlide; WO 2006/ 024487 PCT/ EP2005/ 009322
-42 2 NNNH2 MO SNNO21 CH3 Il wherein R2 has

the neani ng given herein before in claiml, 5 with a,
carb o&'y(|4i-fts;ceg)g1'p@[panzm-ﬁeylg@ﬁg})alwph@}yhﬁrcgrh qwhcbaqﬁ'\gS§7 -amino-

(Qn Rdeltlyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl)-4-chloro-
phenyl]-amide;

3'-Morpholin-4-ylmethyl-biphenyl-4-carboxylic acid [3-(7-amino-1-methyl-
2-0x0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-4-chloro-phenyl]-

amide;

3'-(1-Carbamoyl-ethylsulfanyl)-biphenyl-4-carboxylic acid [3-(7-amino-1-
methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-4-chloro-
phenyl]-amide; and

3'-(2-Dimethylamino-ethoxy)-biphenyl-4-carboxylic acid [3-(7-amino-1-

methyl-2-o0xo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl)-4-chloro-

phenyl]-amide; compound with acetic acid.

9. A process for the manufacture of the compounds according to formula I,

(a) by reacting the amino group in the compounds of the general formula
II



wherein R3 has the neaning given herein before in
claiml1l, 10 to give the am de derivative of formula

WO oRA24388B8 N H (On R M02S N1 N O CH3 |V POI/EPINE5/009322
nmet hyl sul fonyl group is converted to the correspondi ng
amne to 15 give the conmpounds of the general formula
| WD 2006/ 024487 PCT/ EP2005/809322 -43- R2 O Al, 3
NNN(QnNn RH HNNNO 2 1CH3 1 (c) if desired
converting said conpound of theogeneral formula | into
a pharmaceutically acceptable @a 0. A
nmedi canent contai ni ng one or nore ¢ nds accordi ng

to any of the clains 1 aqr.edi ent s
toget her with pharmace lica |y atceptabl e "V'ddj uvants.
11. A nedi canent accordlng cl alm 10 for the

treatnment of cangwOQ.SI0 IR T usé€ of one or nore
compounds accor di ng %o any of éﬁe claims 1 to 8 for
3

II
wherein R? has the meaning given herein before in claim 1,

5 with a carboxylic acid of the general formula III
O

HOﬂ\

(Q)—R?

n

I

wherein R® has the meaning given herein before in claim 1,

10 to give the amide derivative of formula IV
R2
O
N™ X7 N N)J\ Q)—R’
ry e
7

MeO,8~ "N N" "o
CH,

v

(b) the methylsulfonyl group is converted to the corresponding amine to

15 give the compounds of the general formula I
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t he manufacture of nedi canents for the treatnent
cancer. 13. The use of one or nore conpounds of

wo eooak4a81 according to any of the clains 1 tBCBEPN5/009322
the treatnment of cancer.

10.

11.

12.

13.

- 43 -
RZ
0
NN N)J\ —R®
LT we
HN™ °NT N” "o
CH,
1

(c) if desired converting said compound of the general formulal into a

pharmaceutically acceptable salt.
A medicament containing one or more compounds according to any of the
claims 1 to 8 as active ingredients together with pharmaceutically acceptable
adjuvants.

A medicament according to claim 10 for the treatment of cancer.

The use of one or more compounds according to any of the claims 1 to 8 for

the manufacture of medicaments for the treatment cancer.

The use of one or more compounds of formulal according to any of the

claims 1 to 8 for the treatment of cancer.



