WD 2006/ 024486 PCT/ EP2005/ 009321 Ami de derivatives of

3- phenyl - di hydropyri m do[ 4, 5-d] pyri m di nones, their
woovabaasur e and use as pharnaceuti cal agents AGEEP2005/009321

present invention relates to novel am de derivatives

of 3-phenyl - di hydropyri m do[ 4, 5-d] pyri m di nones, to a

process for their manufacture, nmedicanments containing

them and their manufacture as well as the use of these

conmpounds as pharmaceutically active agents. Sone

substituted bicyclic nitrogen heterocycles are kno )

i n yaidgderiyasives %@'Phef‘d}“é’c}’éﬂdff’wméél4’5&§]Rb&é‘lfllllda@nﬁs\nﬂg?er“

tyrosi ne Ki naggniuffetiretnd isesiphdihYceul@1ddém9042 and

WO 01/29041 di scl ose al kyl am no-substituted

di hydr opyri m do[ 4, 5- d] pyri m di none derivatives with

p3Be i phaskitt dnyengiohi velntes WO B9Vebldrdde désimiiees of 3-phenyl-

a i el 4 5 d} pyrimi di nan bati tut.ed wi

DY SLRR R R B R RUALD e Tcl iy E Cmithicture,

soleflisamsntgscontainipg tthens ahdrthely andnufarspe mderdl 4 thaguse of these

(@&K?éunc@%@pﬁ%ﬁ%éﬁ%ah& NR€sgenfy Yl and heteroaryl am ne

substituted dihydropyrim do| 4, 5-dl pyri m di nones are

al so described in WD 00/ 24744 as inhibitors of T-cell

t $608isabstkiredsisicyahibInittogdnuhétb@icycles are known in the art for their

CPRAGROPNGL T 80 Bl PPl RBR AL B 082 ne

0WQ812904\D 0disdeg21, ¥ikyleminptadatituwd 04/ ditgdd)pyeimido[4,5-

V\@ inhidfoRe ddPNRRRE V\trit}?'tb% riﬁl%it&% ?ctiQﬁ?.de(P@/@ﬁﬂél. describes

conpounds with i nproved therapeuti'c properties, such .
adihgarpprEERdQldOr Ly ymidjaepes aibat uEsd; with W? petgroarylamines,
Sellf8és| kiljoxaded and FRIOVS ths pRIABNGG dki BRlihcdepemdent ®inab@ (cdks)
nane only a few,.The presepnt derjvatives are.new

ﬂn% osie ¢ héﬂ

c8%oun Ibaé?{‘er al 'y rmﬁnél | rogrylymine lQu|b_|«stituted
( @hydRPyrinsHo®H BrEmidiopnesl ared alsowdexsbed WD WO 00/24744  as

200b0ng486 HCT/ ERZ0GH/ Oo%%%%ine' 2- Kinase p56'~. Further
dihydropyrimido(4,5-d]pyrimidinones with tyrosine 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

2

R
0]
R1
\©\ m /1 ”)J\(Q)TRB
Y
CH,
formula I,

wherein
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R -O(CH2),,,-Nalkyl)2i mis 1, 2 or 3. R is
hydr ogen; fluorine; chlorine; or (Cl-C3)al kyl; said

w@bdogl24aeé ng optionally substituted once or SBUBEP1005/009321

times with halogen; 5 Qis alkylene or al kenylene; n
is O or 1; R3 is cycloalkyl; saryl or heteroaryl, said
aryl or heteroaryl being optlonally substituted one or
t wo tipes by phenyl; pyridyl; pyrrolyl or indolyl;

and 1B aIKDéﬁbhhth%ﬂ@ﬂbups being optional ly

subst | tutgqF§n§3to three tines by -CN; -CHG - OH

-0- al -NHal kyl; -al kyl - al kyl ;  hal ogen;
pi per Rdl nig Ihydmgperfhlprlnyl chldxmmﬂ()ﬂl -szi) qib)ﬂmdﬁlkyl being

nor phol i ny |.C tabl e
salts t her}Letlc%na l%_1bjsétu§ér urpéggF g%glgaﬂ me?w%t}ll }?ﬁo%glp
|nveanonwsﬂukmaotﬂkﬂuyﬁms protein k|nase i nhi bitors,
in paBtIC§ hd; ST ¢ famly tyrosine kinase inhibitors,

and nma erefbre be useful for the treatnment of

di seaBes m;mla:tlle)d, doyl g dietdraayylosi ne ki nases. The fanmily
of tyrosin

regul ati ogn Cg cel e?&oglxﬂ?&rl%&d lﬁ’%ﬁﬁ%ir(g ter gt? Ton by
by phosphpthhpvngﬂtymuﬂﬂmeuukédﬁu@@ of peptldes and
proteins. all 3r3aRRE gpc{dg‘g‘ggnggphg tll')lq{}bs%ftut%g 4 ?F? {ont?ree times by

ki nases i's kKnown Fn a var
di sease st@e$LHOCIQM:- ﬁlgalkyif NM}@faﬂ(yl,l aikﬂnféﬂo;glﬂlwbl

CNS di sor H:g[)éen g{perlgﬂg‘p ngg yl Q. m%'ﬁ%ﬁr’ tp‘?pelré)zrmy?rgpﬁé)rpho]myl

di seases.

Phar macol andsci . 21 (2000) 489 495 Biscardi, J.S., et
al ., Adv. Cancer Res. 76 (2000) 25 61-119. Cbnpounds
of the present invention nay be used as active agents

i Nt hell prawRREItRAlly AdepthtlesaRYhQbof. f or exanpl e,
transpl ant rejection, |nflannatory bowel syndrone,

rheumatoid arthritis, psoriasis, restenosis, allergic
aFhhnempduldei ateuirdmgd i ahis einverRamk islso mctigity gk eprotein kinase

0§ hefl??oq Qﬁlp‘f'l&tb&gaqlegcnfam%getgﬁlm %'kﬂ?asé"‘n'ﬁn&ﬁﬂg eaﬁxdsngyhth%Iséfore be

gasetfulu f@r ths|teedtraent qﬁxd&ﬁéilsahmeﬁieteérwrml tYWélHlle clfltﬂﬂa@t thafamlly of

cwruslﬁ@kmalgs ey aﬁ"imf;@f’[@xllt ORIGNS reguealﬂllsﬁmf%su gnalmg and cell
manuf act ur e cor.respaon

onas, 0r
n@gw%{ﬁ%m by \nb%@éﬁetmgém@e?/ g 5695 geepsiles 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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-3 bjects of the present invention are the conpounds
of formula | and pharnaceutically acceptable salts

wanmeHhasd enanti oneric forns, the preparati onPOf/EP200&009321

above- nenti oned conpounds, nedi canments contai ning them
and their manufacture as wel;l as the use of the
above-nenti oned conpounds in"the control 5 or

preventlon of illnesses, especially of illnesses and
OBRLECLS e g?&%{ton%nﬁgﬁvgre qne'&rﬁglﬁra}anef %I;HB]% of and
cor espondi ng | canent s he ter as used

heh %Fﬁc%léﬂb’ accepteble stlspn stbﬁlaie'gfmtw@rﬁaac ofsps, the preparation of

btrRNGhe@: Iﬁbhﬂﬁdhedh)é&hQS&ﬁ&Qnmé&lﬁirﬂélﬁk namftmmgl tHetn Gand their
refe{abl at ans,

Pehy el py il e o PT tebrGBy OB ST oS iy control

t ebpiteyéntiohOoflifinsedsflespbdislly @fribugssds saindplisondeab laiymentloned above

PR MBI RIS o erplchRbgoen ators, TT i

suBstl prefera uorine or chlorine,
espeC|aIIy fluorine. Exanples are difluoronethyl,
t Thé tenmr"alirpl hyised hetki mepnsd winratedt shl;aight ~chain or branched-chain

pﬁgcy 2h6a g&rl??(llrlnr%r@?rgmhetolé lf)?ef%rﬁﬂ_lp?rotn?ﬁ % 3h9a|r9(9{35]t0nﬂssuch as

ere nea uorl ne and bromn
pneﬂaﬂ&db&rfpmmy]nepunwbthﬁﬂnébueﬁﬁénnﬁlIy chlorlne.
15 The term "cycl oal kyl" as used herein neans a
nonoc C|IC saturated hydrocarbon_ ring with 3 to 7,
pHesmigalgll graptiy optlolpqlllygsubqtgmgd \Agsba(mg @eyraldiptggen atoms, it is
C¥19Asﬁﬁlt&y Ere%r%?%wtﬂ Hﬁéﬂﬁ?@opmbﬁﬂé g@qécmll?)fﬁloHQUtE’)lamples are

cycl opent ohexyl and cl oh pref erab
cfiflugrmst Ylo?rlf@wraﬁtépsk Yi2:2- Uf‘é?‘ilih)’ aﬁrﬁwr%sthmls@dl the like.
herein neans a nonocyclic or bicyclic aromatic 20

h 1.
pﬁ"g[ra];q%?nrqg?n y Qﬁyqvgn ! ?edg h%%ﬁt H{cl)gpirnls nf?ulq?;tgnoetrm é;l'h}ﬂsl’”yn%h ar?dg bromine,

" BRIGROIAAKbrin@Sr 4SaGhd)eipRtiRlly@dtsnea nmono- or bicyclic
aromatic ring wwth 5 to 10 ring atons, which contains

up to 3, preferably 1 or 2 heteroatons sel ected
| mtle pehdedycloylkh i d¥ed Bein Meaida hivaocpiiaismtunged ihwyocarbon

e car pon a anmpl es of such het
o BRI hEL e BBbOr 91 7 K SgBGR ey ouck Rl Hroups
Z&M@tlybroplyls O)Xﬂ?dlﬁityll cychypead b lcydlohexpl ahrlzqtipheptyl, preferably
pyr i dlnyl pyrazinyl, pyridazinyl,
ﬁH&%&Fﬂ éﬁ%gﬂ Wphenyl , benzot hi azol yl ,
benzoxazolyl ben2|nidazolyl qui nol yl, isoqui nol yl
e | iken espech a |soxazolyl zal vl 4. .

3g|d§Pn in&%ly SEdb%%ggt ean%eny 0m€%@%0§éﬂ%5%%§6monmnc
PGYdeP2005 £ag 93R16 to- 14 ritigmtomes.ruttadskpbesyle! -naghthglent 2-napthtyl.
herei n neans a saturated, straight-chain or branched-

The term “heteroaryl” as used 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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chain, preferably straight-chain hydrocarbon
containing froml to 5, preferably from1l to 3

W@ 2006024484 ons, such as net hyl ene, et hyl ene, PCT/EP2005/009321

trimethyl ene; tetranethyl ene, pentanethyl ene,
nmet hyl met hyl ene, 1-nethyl -ethyl ene, 2-nethyl 5
et hyl ene, 1l-ethyl-ethylene, 2-ethyl-ethylene, 1
-propyl - ethyl ene, 2-propyl-ethyl ene,

LrAR M “aliiAdiet AVl Beredn Hﬁﬁﬁyi sdthila PRt E't)%%ﬂecham or branched-
1-ethyl-trimethyl e trinmet hy

rb%,l Bjef a%ﬁﬁ?‘%’@h@‘aﬂbthﬁéﬂloéﬁéoﬁrCOPFal“HﬁS fiAnadeto Fnpreferably
tﬁbfﬁ "Bl eyl enBon asmu&edsd&ﬁr ab Nmigealiae ammesr@t Utrith@Hylene;

b G P e B P B o GHR AR oL rUR s eng, 2-maggh-
petﬂafyknabl -ythfy}-ethy2n¢, @-&hylkethileme, altrpmpyl -EErp ened, éspr@bylse,thﬂene,
?'rﬁ&ﬂ%l hylé’r[ee_ ‘é' Hl¥ hﬁf‘ﬁgﬁn {r‘lgﬁ‘ e]hgt?ny éln!léﬂlggr?ﬁ orks ethyl-

I SOpro ene, propen
1tr1rbenhéh9¢ @ﬁieeaaﬁymsrt eeﬁbylela?-cwﬂmﬁhym . 2-ethyl -
| - but enyl ene, 3- nethyl 2- butenyl ene, 1- pentenylene

2- pent eny| mpent enyl ene, 4-pentenyl ene,
dhRyr 5‘3ﬁwé @naiscd TEESRAPFEREn SOASRAH: é"ﬁ%‘ght chain or

3bhexke/tigie, px@fdﬂz&ﬂﬁmyh@hedﬂa&m diydrdoatbex econtdni@g from 2 to 6,
eﬁpe?graglg ny2n¥he a%b& &%psyh)?mglw & du¥h eJﬂﬁenylenes are vinylene

B/-afﬂV]@p@ nsdpemnyl@neflepmlewlmﬁ atmetbpibbgronsnylene, 1-
ot)uteh?lehtpveﬁi)h@ﬁ yiBhe, | 33 bleh R, 2-MNEH2r gﬁﬁ}x ef—i‘@d 3-Béethyl-2-

IE orine. 20 A preferred nbodlnent g
viearlepn dreentewl eé‘énp?oﬁ?ﬂi%ny &eor i Pﬁ%te’(‘ eng oflrﬁfP’é.e“V]enq 4-
\Mﬂﬁaﬂwm pbdt&y&nemméiemylmeefzehfxedylaf&osihes&ntyleﬂé nhﬁxenylene

&/qu beéyieﬁy I%r?ef tse:p%c% v%l]él)%rl]egnfér COIEFE g)g atllxlten%f 15?]?]ropeny ene, 1-
|pmawhﬂeneéﬂeeﬁmblﬁmmpmuhds according to formula I,
wherein 30 R2 is chlorine. WO 2006/ 024486

PEILERR09R40933d mans AWGL HSEn BTG ISACATRACIENE LS, and

‘rnvention are he conpounds accordi hg - to
1R webtaging. R is -O (CH2)2-N(CH2-CH3)2 5 Still anot her
preferred enbodi nent of the invention are the

conpounds accor di ng
A preferred embodiment of the invention are the compounds according to

formula I, wherein
n 1s 0.

Another preferred embodiment of the invention are the compounds according to

formula I, wherein
n is 1.

A preferred embodiment of the invention are the compounds according to

formula I, wherein

R?  ischlorine.
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to formula I, wherein R3 is cycloal kyl. Another
preferred enbodi nent of the invention are the

w@ospoass according to 10 formula 1, wherei nP@I/EBD)S/009321

and R3 is cycloal kyl. Such conmpounds are: 15
Cycl ohexanecarboxylic acid _5_
(4-chloro-3-{7-[4-(2-di et hyl am no- et hoxy) -
phenyl am no] - 1- et hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do[ 4,
S5Adpihyr prefatied Snlyddimepheithk invemiide are drepaumebunids hccording to
aget i chd: .and Cycl oheptanecarboxylic acid

-rghuﬁa la‘fvl-hgte{%- [ 4-(2-di et hyl am no- et hoxy) -
phenyl am no] - 1- met hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do[ 4,
5-d] pyri m.din | 0 nyl)-am de; conpound with
acet i}é( agilsd.b @?% }\%%%Itz r?g?ﬁzpr ef erred enbodi nent of the
i nvention are the conpounds according to fornula I,

y o o | .
oL b peRe Rl o BRhth B e SO kbR Birdlounds pecording
pya foomnyla Iowheneol vyl ; and all aromatic groups being
optionally substituted one to three tines by - CN;

-CHO, ;0H; -0-alkyl; -NH2; -NHalkyl; -alkyl-NH2;

al kyl R" hialcodesikylpi peri di nyl ; pi perazinyl ;

N- et hyl - pi perazi nyl or norpholinyl. W 2006/ 024486
PCT/ EP2005/ 009321 -6 Still another preferred .
eothemprfersed embodimeahef Bs inyentionere dhgpeuprpunds according to
GG N heten fornula I, wherein R3 is phenyl, 5 said
phenyl being optionally substituted one or two tines
by phenyl ;- pyridyl; pyrrolyl or indolyl; and all
aromati ¢ growms being optionally substituted one to
three times by -CN, -CHO -OH -0-alkyl; -NH2;

- NH aRky!l 1 Cy%lP‘FJW-— NH2; al kyl; hal ogen; piperidinyl;
pi perazi nyl; N-nethyl-piperazinyl or norpholinyl. 10
Still another preferred enbodi ment of the invention
arBch RIS a¥Fds accor di ng

Cyclohexanecarboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-o0xo0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-

phenyl)-amide; compound with acetic acid; and

Cycloheptanecarboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-

phenyl)-amide; compound with acetic acid.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

R> isaryl,
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; -NH,; -NH-alkyl; -alkyl-NHy; alkyl;
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl.
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to formula I, wherein nis 0; and R3' is phenyl, said
phenyl being substituted one or two tinmes by phenyl;

w@oosadyd4s6 15 pyrrolyl or indolyl; and all ar oret/ER2005/009321

groups being optionally substituted one to three tines
by -CN, -CHO -OH -0-al kyl;. -NH2; -NH al kyl;

-al kyl - NH2; al kyl or halogéﬁf 20 Still another
preferred enbodi nent of the invention are the
conmpounds according to fornula I, wherein nis 0; and

4S enyl , sai d,phenyl ing substituted one agr two,.
cPulbEn B HeyRd sy of BRvantipheaer Tt it alctRiing
gtcofopauladi whereipt i onal | y substituted one to three tines
by -CN, -CHO -OH -0-alkyl; -NH2; -NH alkyl;
-al kyl -NH2; al kyl or hal ogen. 30 Such conpounds are:
WO 20Q6/ O%%‘ﬁgr@l PCT/ EP2005/ 009321 -7
Bi phenyl - 4-car’boxylic acid (4-chloro-3-{ 7- |
[ 4- ( 2- di etaif/Phanvhieieg eriignplly pHshiateghonsg]r two times by phenyl;
- 1- met hyl pgidyk @yirofid 8F fEIR-Aid pyrim do [4, 5-d]
FEJB?/;)Ihg]nS: ?é?&}rﬁgﬁg{qpugg ggxlpé b?&r‘ﬂa‘fly sglg]s%tuted one to three times by
(4- chl or o-@QVN;1-GH @5 -(H;d10etilkyi} a¥iiH p oNet-hlkyly Jallyl-NH,; alkyl;
phenyl am ng] - 1- | -2- - i Q= i .
5-d]pyrinﬁﬁ%ﬁ%35§%¥¥n%ﬁg§§?¥ﬁg§$gggmgg%ﬁ%%%%%&fphﬁggﬁ%hnﬂ'

acet.i ¢ acid; and Bi phenyl -3-carboxylic acid

( 4tilt Ahather prefevref £n(tRdithentrpf ithginventatrhag yhe cqphiemiridapiaeoding
| y -0x0- 1, 4-di hydro-2H pyrimdo [ 4,5-d]

pg}¢ﬁ1 %ﬁfgh%?ﬁ%} - phenyl)-am de; conpound with

acetic acid; and 10 4'-Cyano- bi phenyl - 3-car boxylic

acid (4-cplposqs 3-{7-[4-(2-di et hyl am no- et hoxy) -
phenyl am no] -1-nethyl-2-o0xo0-1, 4-di hydro-2H pyrim do

[ 4, 5-8] piphgidi n- 3-yl }- phenyl)-ani de.

said phenyl being 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-NHo; alkyl or
halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n 1s 0; and

R’ is phenyl,
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:
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Still another preferred enbodi nent of the invention
are the conpounds according to fornmula I, wherein 15

Wm2006034486 and R3 is phenyl, said phenyl bei neCT/EP2005/009321

substituted one or two tinmes by pyrrolyl or indolyl;
and all aromatic groups belg% optlonally substltuted
one to three tinmes by 20 - - 0-al kyl ;
- NH2; -NH-aIkyI -al kyl - aIkyI or halogen Stil

aﬁ%h@n ADLSES ﬁlggqsmﬁfog@@t 79%- (?hcﬁ hPMERLd-BRoGe T he
aplkenyRening]- braethyl- s 9%0-d) 4p<ﬂ1bﬁ@t10 %pmgnnm A@nfé]lpb'ymldm 3 yl}-
s péﬁbngﬁ@@ e to three tinmes by -CN; -CHO, - OH;
-al'kyl; -NH2; -NHal kyl; -alkyl - al kyl ; hal ogen;
plperldlnyl plpera2|nyl N- et hyl - plperazinyl or
mfﬁhbwllmwrbomcWZ@QEYo@@AQBGMF{@leEB?BBBﬁ&@%ﬂ)

anot 0 vent i. n
e bR L S e R Ak -
i pher@l)(@hiRlp 2oN(HRd@HB) Retic acid;sn@; and 5 R3 is phenyl,
sai d phenyl'being optiOnaIIy substituted one to three
times by - ;- NH al kyl ;

Embynylmrbmly|ae1dr€é1cb@é9r3 7ph4pér¢19ﬁhﬁkamln$rﬁﬁv@ml nyl ;
ymﬁlnnﬁ] w%ahyln’z/ ox&41,478h mLm;ﬂyrmﬁ@o[&sc@ p@lﬂﬂ‘ﬂ@iﬂnﬂﬂ
Chl or o- %L gz di et hyl am no-
ePﬁW@?arﬁﬁéngﬂnmﬂwé]Wﬂh Het s oxo- 1, 4-

di hydro- 2H pyri m do[ 4, 5-d] pyri m di n-3-yl } - phenyl') - benz

ag’: ?gangﬁg?he% %%ﬁ?ﬂexﬂ]gac <§ i4 hlorq r[n7 rL4 (2-diethylamino-ethoxy)-
| phertaminop] ongthyl- zroxm% 241 ol pagimidin-3-y1-

p¥5&ﬁwyuﬂhd%.yl} phenyl) - thoxy benzam de; and

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is0;and

is phenyl,

said phenyl being substituted one or two times by pyrrolyl or indolyl;
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.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is 0; and

R’ is phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHO; -OH; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NH,; alkyl; halogen;
piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl.
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N-(4-Chloro-3-{7-[4-(2-di et hyl am no- et hoxy) - phenyl am n

w@hreodormEshyl - 2- oxo-1, 4- PCT/EP2005/009321

di hydr o- 2H pyri m do[ 4, 5-d] pyri m di n- 3-yl } - phenyl ) - 4-cy
ano- benzam de; and N-(4-Chl ﬁr o-3-{ 7-

[ 4- (2- di et hyl am no- et hoxy) - pflenyl ani no]

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

pstill s cdhér-pef¢trkd epibedivhent of tirednpdidionrird thel confiruadsdaerding

and. 20 :

No(fgreple dygheseinz_ [ 4 ( 2- di et hyl ani no- et hoxy) - phenyl ani n
o] - 1- net hyl - 2- oxo- 1, 4-

dlhydp.ZH- Y, d r|m'din-3-y|}-pheny|)-4-(4
-methyl -pi'p @(Q{%ﬁ éﬁ} zarri de. Still another

pref efir edis6nedi nent of the invention are the

conpo nds aécordl ng to formula I, wherein 25 nis 1;

and sai d phenyl being optionally
substi t ut @il syl lmrtgm;ﬁemtallymfbstﬁagatedmfe to 1@ imeEbly -CN;

5ol b sl Sl AL e

conpoundspipediniN; ppe@hingl; - BrefhyF-piperazinyl or morpholinyl.
[ 4- (2-di et hyl am no- et hoxy) - phenyl am no]
- 1-nmet hyl - 2- oxo- 1, 4- di hydro-2H pyrim do [4, 5-d]

el on phenyl ) - 3- phenyl - pr opi onani de; and 5
@%W%@P%dgl‘% '

[ 4- (2-di et hyl ami no- et hoxy) - phenyl ami n
0] - 1- met hyl - 2- oxo- 1, 4- di hydro-2H pyrim do [4,5-d]

PWE {4TCHIoRG 3 wlis- (thﬁaﬂawmﬁn& 4rhlax5ab ﬂi@ﬁyﬁhﬁﬂéfﬂ )-methyl-2-o0x0-1,4-

B PTG R g0 e 1 behsaides and
[4 (2-di et hyl am no- et hoxy) - phenyl am no]

4
pyr {EanEE % 9x[q (%O le%‘gﬂ)ﬁ%gm oxﬂyéﬁﬁg%lgco?rpnggthﬂ % Oxcﬁl A
adstyidro- AHrwrmaddM %d{wrmﬂﬁb&pyﬁe[ﬂypyl)ﬂ mﬁ@ﬁy@p@zagn{legand
[ 4- (2-di et hyl am no- et hoxy) - phenyl am no]

ot ione 31 0 o aigliyn S st %Yﬂem%ffﬁ%m Zpidy-

adtHydeo-28i §liringidd[4,5-d] pyrimidin-3-yl}-phenyl)-4-cyano-benzamide; and
N-(4 Chl oro-3-{7-[4-(2-di et hyl am no- et hoxy) - phenyl am n
o]-1.-nethyl-2-oxo0-1,4 15

diNa (A ChLoRbA3ply e h%h@?@y@ndywthom dplrenglaynipo b hamsthyl-24 010 1,4-
eﬁﬂlydWEMrlﬂmxﬁiﬁp 4@5"@ R}}knglﬂmc@ gﬂyl e%ylﬁ 47morpholm 4-yl-

[4-(2-di et gamnoe Xy) - phenyl am noj
i?flh@ﬂﬁ%&Q oxo-1, 4- di hydro-2H pyrim do [ 4, 5-d]
pyrimdin-3-yl} -phenyl)-3-phenyl-acryl am de.

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-4-(4-methyl-piperazin-1-yl)-

benzamide.

Still another preferred embodiment of the invention are the compounds according

to formula [, wherein

n is 1; and

R®  is phenyl,
said phenyl being optionally substituted one to three times by -CN;
-CHO; -OH; -O-alkyl; -NHy; -NH-alkyl; -alkyl-NHo; alkyl or halogen.
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Still another preferred enbodi nent of the invention
are the conpounds according to forrmula I, wherein 20

won2a0s/0848@nd R3 is naphtyl, said naphtyl bei ngpCT/EP2005/009321

optionally substituted one tinme by phenyl or pyridyl
and all aromatic groups belng optionally substituted
one to three tines by - CHO, -OH -Oal kyl; -NH2;
-NH al kyl ; -al kyl - aIkyI or 25 hal ogen. Such
conmpounds are: WO 2006/024486 PCT/ EP2005/ 009321 -10
Napht hal ene-| - car boxylic acid
(SuahidoorpouBd{ate] 4- ( 2- di et hyl ami no- et hoxy) -
phenylanino] -1- nethyl 2- 0x0-1, 4-di hydr o- 2H pyri m do
é yr|n1d|n 3- phenyl ) - anlde and
p(mqa ped={2-14 42 1skist ylp@ngbptaoxy) phenylamino]-1-methyl-2-oxo-1,4-

(dTh M o0r19:- rl{erJ) 4:5( Arpa gt 2pm 1ha ropionamide; and
ph enyf%n1g§ - Jﬁt ngé 0X0- 9& dlﬁgdréﬂ%H?d;anl do[ 4,

5-d] pyri m di n- 3 yl }- phenyl)-am de; conpound with
anNle(4i-Chlago-a-{7Jui(RIdiethgdhinero- puhek;epp}&dyhnbmdkmhycbfz -oxvel,4-

i entl are .th ou

WS G S B 08 e SRARRAS P SRR 2 PO -
opnnmmahh9&sqm@DuWLWébaGﬁ@aeﬂ-wmb ti mes by phenyl or
pyridyl; and all aromatic groups belng optlonally

substltuted one t ee ti

- &(&1Agyino-phepp)-N e Q‘P ﬂgr(@ﬁethﬂzmnaq R&?PXW

hph@g'ﬁmmnﬁ] BD&ﬁd:tHyllbexo QJ4P@h?CZerBH ,pyr1m1d05[4 g d]lplyrlmldmh3 -yl}-
era t i anot her

ppg%g laagép d% p%ﬁm¥nggaﬁ$%ﬁlﬁdﬁuére t he

compounds according to fornula I, wherein nis 0; and
R3._( hSA&?z%Xﬁ%Q}llng-@X R05-8- 9! 4D(Y2rd19tlﬁ Tarto-So )

i soxazo azol pyr| bei ng o t|on

s bheviaminel dﬁ@hﬂﬂ 01“9\76 4rﬁ11h’é¥r0 by prERyoldr0- %y figydin-3-yl}-

. aPHenyl)-propionamide; compound with acetic acid; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-4-phenyl-butyramide; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-3-phenyl-acrylamide.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n  is0;and

is naphtyl, said naphtyl being optionally substituted one time 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-NH,; alkyl or
halogen.

Such compounds are:
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all aromatic groups being optionally substituted one
to three tines by -CN, -CHO -0OH -0-alkyl; -NHZ;

wo Mide/at4gd ; - al kyl - NH2; al kyl or hal ogen. 25 Bt1/EP2005/009321

anot her preferred enbodi nrent of the invention are the
conpounds according to formyla I, wherein nis O; and
R3 is indolyl or benzothi ophenyl, 30 said indolyl or
benzot hi ophenyl being optionally substituted one to WO

2@8@&%@?? %%%E%Q%%@R&%Jﬁ 7-}& %er liﬂuﬁg e,\]%cy) CN;
aPhepiylagringlal wepshyl- %gﬁhléﬁbwﬁc?é{ _g¥emidp|4,5:d] pyrimidin-3-yl}-

15hdnyHolngidé-apar boxyl i c acid
(4-chloro-3-{7-[4-(2-diethyl am no- et hoxy) -

phenyl am no] - 1-nethyl -2-oxo0-1, 4-di hydr o- 2H pyri m do
[Naﬁl‘xtﬁ}ilewmcﬁﬂﬁmﬂt&c}d (}4‘c1'@d516n3l-|{2 {lam-dﬁ’lhydmﬂmo ethoxy)-

Bﬁlpez o[ glghla? %Fﬁ—%a)%cg Irle i %XY%%% pg]{l 1dc§1§t ,5-d]pyrimidin-3-yl}-
pp@wl)mﬂg]conmﬁﬂhthEMWi 4-di hydr o- 2H pyri mi do [
4,5-d] pyrimdin-3-yl} - 10 phenyl)-am de. Still

a@@ﬂ A af;ﬁa%hfeg@m%%nﬁgéfg%mhe%vémnl Y mteo%o%as L&%rdmg

oun s "accordi ng wherein n
RB) ymitdyl whersinsai d pyri dyl being optionally
substituted one to two tines by - CN -CHO, - OH,
-0-al kyl; -NH2; -NH-al kyl; -alkyl - al kyl or
hal ogBn. is8gierrasdnpounds are: N (4 ChI oro-3- { 7-

[4-(2-di e&w&&%gﬁi E&Hg&mo&hﬁgﬁﬂsﬁmt&f’&ne or two times by phenyl
-1-nmet hyl - 2- oxo- 1
di hydr o- 2%%@71??%[4 5-d] pyri m di n-3-yl }-phenyl) - 2-py

ridin-3- yiltzﬁ%ﬁfaﬁg’ggﬁl sbaﬂ oﬁh&ﬂfﬂl hiRkiBIt8d orde’to three times by
[4-(2-di etcﬁl am no- et hoxy) - phenyl am no]

- 1- et hy| “@iokblQ; -2H;¢h Ylo-Ni: Mi i‘H‘ﬂo afkyl-BlFyy alkyl;
pyri m di Nha3ageh; pipeli@Y biperz Myl Nt plpeatatyRBE f@rpholinyl.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n  is0;and

is isoxazole; pyrazole or pyridyl,

said isoxazole; pyrazole or pyridyl being optionally substituted one or
two times by phenyl or pyridyl; and

all aromatic groups being optionally substituted one to three times by
-CN; -CHO; -OHj; -O-alkyl; -NH,; -NH-alkyl; -alkyl-NH,; alkyl or
halogen.

Still another preferred embodiment of the invention are the compounds according

to formula I, wherein

n is 0; and
R* s indolyl or benzothiophenyl,
said indolyl or benzothiophenyl being optionally substituted one to
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compound with acetic acid; and 25
N-(4-Chloro-3-{7-[4-(2-di et hyl am no- et hoxy) - phenyl am n

w®roodomasdyl - 2- oxo- 1, 4- di hydro-2H pyri m do [ 4pGr/HP2005/009321

pyri mdin-3-yl} -phenyl)-3-pyridin-3-yl- propionam de;
conmpound with acetic acid. 2006/ 024486

PCT/ EP2005/ 009321 - 12 Still" anot her enbodi nent of
the invention is a process for the manufacture of the
conpoundsthaseaineibyg ONg -EHICs -Ohly eDtallyh.-NEhi -N1d aabipydsualkgl-

can be pr r reacting the amno group in the
oNBF Truo g I PN N

conpounds I formula Il R2 N NNH 1-5
MO SN NO 21 C}B 5 11 wherein R2 has the meani ng
gév n hereiﬁ%before w th a carboxylic acid of the

HrRMRSPRAE 111 OHX3 (QomR 10 111 wherein
R3 has the neani ng given herein before to give t he
am de derivative of fornmula IVR2 O Al,

N (Q -
RﬁiHndmk@@rhpwlloa@dmmoz@@dﬁdéﬂgbethmmzetblsmog321
phenylamino]-1-methyl-2-0xo0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-
phenyl)-amide; and -

Benzo[b]thiophene-2-carboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-
phenyl)-amide.

Still another preferred embodiment of the invention are the compounds according

to formula 1, wherein

n is 1; and

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

Such compounds are:

N-(4-Chloro-3-{7-{4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo0-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-2-pyridin-3-yl-acetamide;
and

N-(4-Chloro-3-{7-{4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-ox0-1,4-
dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-2-pyridin-4-yl-acetamide;

compound with acetic acid; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-
dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-3-pyridin-3-yl-

propionamide; compound with acetic acid.
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13- 1V (b) the methyl sul fonyl group is substituted by
the respective anilines of formula VNH Rl 5V

wowmsersasdR has the neani ng gi ven herei n bef orsgT/EP2005/009321

gi ve the conpounds of the general formulal R2 O RN
\ NN(Qn R3 HNNNO H I 10 (c) if desired
converting said conpound of the general formula | into
a pharmaceutically acceptable salt. (d)

p gﬁ&% l;

géﬁ Hlt élﬁ@pcjh)ﬁeﬁg ?ﬁaﬂ%gkg{/e?lélgﬂ 1§ a gg%gss?ggn%u&gxﬁufgéture of the
t ﬁ@ﬁﬁ@unds\ﬁﬁq%ﬁmga@ hisighgrdion. FHd f%@pwr@@m be prepatedon
may be prepared by any process known to be 15

applicable to preparati gn of chem c b rel ted
cdﬁjpou YEeactigpihe F’é‘t‘égf B 10 fKeAmpSHads o thy Espsral fopmula L
3- phenyl dihydropyr|n1do[4 5-d] pyri m di none derivative

of the formula I, or a pharnaceub? cal |l y-acceptabl e
salt thereof, are illustrated by the o} | owi ng
representati ve schenmes and exanpl es ich, unless

otherwi se stated, R, a0 H
signi ficance defined herjgi nbef ore hbcessapb2start|ng
WO 2006/ 024486 PCT/ EP200%/ 21 14 materials may be
obt ai ned by standde®,procé¥ur eN of "6 gani c chenistry.
The preparation of such starti materials is

descri bed within the acconpanying exanpl es.

Al ternatively necessary starting materials are
obt ai nabl e by anal ogous

aVE

II
wherein R” has the meaning given herein before

with a carboxylic acid of the general formula III

wherein R’ has the meaning given herein before

to give the amide derivative of formula IV
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procedures to those illustrated which are within the
ordinary skill of an organic 5 chem st. The conpounds

wtooboz4aed a | can be prepared from PCT/EP2005/009321

4-chl or o- 2- met hyl sul f anyl - pyri m di ne-5-carboxylic
acid ethyl ester, which is kpown from WO 04/ 41823,
according to schemes 1, 2 and 3, wherein R, R2, and
R3 have the significance given above. 10 0 0 NO
step 1 N+ MNH2 S NC S NNH CH3 step 2 OH step 3
NC / HCO S NNHS-NNHCH3 CH3 Schene 1 Step 1:

4- Met hyl am no- 2- et hyl sul f anyl pyri m di ne-5-carboxylic
aci dbet hyhe esttieylsuMasyl gupriepabgdufeddyy the respective anilines of
4-ch|orngﬁgﬁnglsulfanyl-pyrinidine-5-carboxy|ic acid
et hyl ester ~and nmethylamne in tetrahydrofuran (THF)
under basic conditions with triethylamne at
tammaﬂw%lmhma15CamiNmmtamaauwe(my
Step 2: 2

(4- Met hyl am no- 2- met hyl sul f anpytc pyri m di n-5-yl)

- met hanol was prepared by etducti on of

4- et hyl am no- 2- et hyl sul fa i m di ne-5-carboxylic
acid ethyl WD 2006/ 024486 P FP2005/ 009321 -15 ester
wi th Iithiun1a|un1niunhydridef£m tetrahydrofuran (THF)
at tenperatures ranging froms Cto roomtenperature
(RT). Step 3:

(4- Met hyl am no- 2- et hyl sul fanyl - pyri m di n-5-yl)

-met hanol was converted to (5-V5

chl or onet hyl - 2- et hyl sul fanyl - pyri m di n-4-yl)-nethyl -a
m new}\llgréig Rtl ffllag) m/el meaning given herein before, to give the compounds of the

general formula |

R2

O

R! N|/\/|\/\N HK(Q)TRa
(lmx,( .S
CH

3

|

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

pharmaceutically acceptable salt.
(d)  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 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



chloride in 1, 1, 1 -trichloroethane at room
tenperature. RZ NC z NH2Z N\ O + Rstep 4 ~/~ HN

WEMNObbR@sN NH O O 1 | | 'Cl CH3 N CHs H VI BCivEP2005AB9321
step 5\ N %NONSNNO 1 VIIIl CH3 R2 N\ N\
N,.O step 6 11 I 0," SNNOO 0CBIX2 N Q
NH2 step 7jSNNO 11 1 -

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 by analogous
procedures to those illustrated which are within the ordinary skill of an organic

5 chemist.

The compounds of formulal 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. -

10
O 0 '
SOANEN s 6a
+ MeNH, — P
\S*N/ cl i 87N ONH
CH,
AN
step 2 )Nl\/\/E\OH step 3 N™ ™S Ci cl
57 NT NH — AW
| S N '\I,H
CH, ¢H,
Scheme 1
Step 1:
4-Methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl ester was
15 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
20 reduction of 4-methylamino-2-methylsulfanylpyrimidine-5-carboxylic acid ethyl



OCH3 I | WD 2006/024486 PCT/ EP2005/009321 -16 Schene
2 Step 4.
W@ 2e0chtasonet hyl - 2- met hyl sul f anyl - pyri m di n- 4-pdVEP®OHY09321
| -am ne was reacted with conpounds of the fornula VI
by the addition of sodiumiogdide and N 5
et hyl di i sopropylam ne in acetonitrile or in solvents
of simlar polarity at a tenperature range between -20

eﬁ@xdwiltﬁ%tgmtnﬁ’ NG GRARRRIRAS efralyaeo AR W temperatures

Step.5 unds of fornul a Il ‘can be prepared from
‘i‘ﬂ%‘tﬁwfé%méf tSrYHQFF‘ée’VP?raBVe ‘treatment W th

1 1' -carbonyl dii m dazol e and pot assi um car bonat e

(gg 3) at a tenperature range fromO Cto 180 Cin
Ponitrile or in solvents of simlar polarity such

as di met hyl formam de or tetrahydrofuran.

&%89}359‘1340\12 et ls glﬁﬁ?émlimg{e 54 Sf?eﬂggthg%lgl%%y&fger&d to (5-

or mam tetrany

rTéN‘?erlﬁ zgmﬂylpvlwﬁqnﬂa%@wdéﬁ -¥H-methyl- @Inenesu. with| ¢ thionyl

| @AMKiAE i1, P4 RridllofetistitelaPfbont nipeeatarel f OXI de.
Compounds ‘of formula VITI are converted to conmpounds

of formula I X with 3-chl oroperoxybenzoic acid (nmCPBA)
as oxidizing reagent in an inert solvent such

di chl or ongt hane (CH2C12)nw, THE or NWP at a era
range fr’?h;@?qtcb 15Q:<2C tQ give gpgpounds No/ff?

I X. 20 Thé co ds of—f—e-rnul\a e reducedo
to conpounds formul a hydr ogentat i Sn L’i‘§'| ng
deacti va};/@d GCaCCB)/C or ot her Pd catal ysts.®"The
reducti on takes pl ace at'' a enperature range batween 0

C and 150 Cin inert solvents such as THF, CH2C12, or

NVP. WO 2006/ 024486 PCT/ EP20 009321 17- R2 O
+0
step 5
s Q\A T

Vil Hy

\ +°,
step 6 N[/j\/l 'Tl-
_ Ox = (0]

> N 0]

step 7 N /jf\ H,
il /&
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w02006024a8€p 9 R2 ROAI, NI

NH2 + Hpo (p)n _Rs jJS N
1

NOIIll OCH3 Il step 8 R2
/' 1 pNH2 NN\ N1-1, (Qn

R3+ H MRS NNp CH3 R

j NN (Qn R3 NPNER005D09321
CH3 | Schene 3 Step. 8: Conpounds of fornmula 11 are
coupled to carboxylic acids_of formula Ill to give the

5 amdes of formula IV. Commobn reagents for the
activation of carboxylic acid were used such as e.qg.

1- ( 3- di met hyl am nopr opyl ) -§nekbyl car bodi i m de
hydrochloride (EDClI), N, N -dicyclohexyl carbodiim de
(DCC), 1-hydroxybenzotriazole (HOBT),

Nst¥p4car bonyl di i m dazole (CDI), and

4- (4, 6-di met hoxy-[1, 3,5]triazin-2yl)-4-

met hyl - nor phol i n-4-ium chloride (DMIMM) in inert

s 01-Chhitremstlnyh2 aset iRy fah Ol - G didi -4 o) - Ik ybamine wol raacted with

|
S%ﬁﬂ?&&r?ds Pnhg%ﬂgﬂﬁ Vﬁwngid &Y o\f’ago?iuradlo 1de and N-

I mes | nmet h m nopy,
ca@aldygqprowi@pﬁ@r lrrr@t:ﬁ@@rtrdﬁ Qfcin \ﬁalt"l%tﬁ ofs simlar polarlty at a

pf&%ﬁhf@ﬁn@é béthRer® 010" €S RANUBMEC 36 bife CHMPOLAGS oA F6rmula
@ﬁc conditions. e.g. triethylam ne,
N

di i sopropyl et hyl am ne (Huni g base). WD 2006/ 024486
PCT/ EP2005/ 009321

Step 5:

Compounds of formula VIII can be prepared from compounds of formula VII by
treatment with 1,1°-carbonyldiimidazole and potassium carbonate (K,CO3) at a
temperature range from 0 °C to 180 °C in acetonitrile or in solvents of similar
polarity such as dimethyl formamide or tetrahydrofuran. 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 .
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18 Sone acids bearing functional groups which were not
stabl e under the reaction conditions were protected

wowdok/ost4sndar d protecti on groups such as PCT/EP2005/009321

t - but oxycar bonyl (Boc) or benzyl oxycarbonyl . Step 9:
5 Compounds of formula IV m@ﬁ?_coupled t o conmpounds of
the formula (V) to give the ftinal products of fornula
I in a nucleophilic substitution reaction under the
addi ti on of HCRin _di ethyl ether or dioxane in polar,
inert solvents su s NW or DM at tenperatures

rangi ng § QHC. Cert&kg side chains in R3
may requjire |protection @ durinf§©t haajeatti on sequences.
10" Her provgrotecti on and deprotection
proced@res beggg vel I known,in t'e art may be
applied. For Instance, primaryepand secondary am nes
can be appliéH in t-butongarbonyl ( Boc) or

benzyl oxycar bonyl protected formand the protecting
group can be renoved as @l ast reaction step by NH
treatnment with an acid lik or® TFA. 15 The 2
compounds "of the gerer ;E;iﬁl@ can cgntain otfe
several chiral ceﬂt& &d can N hen(@eRpr esent @
racemc or i@ @g/épt' active form The racen#tes
can be separ t ac%ordlndoto known nethods into g

enanti oners. For instaﬁ@e, di astereoneric salts which
can be separated by cryspallization arefforned f rom

the racemc mxtures by reaction with anggpiically
active acid such as e.g. D or L 20 tarfaric acid,
mandelic acid, malic acid, lactic acid or

canphorsul fonic acid. Alternatively separation of the
enanti omers can al so be achi eved by using ‘
chr omat ography on chiral HPLC- phases which
commerci al ly avai |l abl e. gThe .conmpounds acca flg t 8t he
present invention may exis tgﬁ\ rnlz; thei® “(@R’
pharmaceutical ly accept abl t st N m
"pharmaceutical ly acceptabl e saﬂt" Nefers© 25 to
conventional acid-addition salts or baSgs addition

salts that retain the biological effectiveness and
properties of the conpounds of fornmula' I and are

formed from suitable non-toxic organic or inorganic
acids or organic or inorganic bases. Acid- addition
salts include for exanple $¢#hege deri ved frominorganic
acids such as hydrochloric acid, hydrobrom c acid,

hydroi odic acid, sulfuric acid, sulfamc acid, 30
p&ptoric acid and nitric acid, and those derived

from organi c acids such as p- toluenesul fonic acid,

zzl@kﬁ?%ul %&?F ?r’nu a t[ g?enc?)%%letiqgIcecl:rb%)c(:)llh%’aa s%lf %o%m%?al HI 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
(EDCI), N,N’-dicyclohexylcarbodiimide (DCC), 1-hydroxybenzotriazole (HOBT),
N,N’-carbonyldiimidazole (CDI), and 4-(4,6-dimethoxy-(1,3,5]triazin-2yl)-4-
methyl-morpholin-4-ium chloride (DMTMM) in inert solvents such as THF,
CH,Cl;, or NMP or in polar solvents such methanol (MeOH) or even water.
Sometimes dimethylaminopyridine (DMAP) was added as a catalyst. Another
method of activation is the preparation of the corresponding acid chlorides under

basic conditions. e.g. triethylamine, N,N-diisopropylethylamine (Hiinig base).
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WO 2006/ 024486 PCT/ EP2005/009321 - 19 citric acid,
malic acid, lactic acid, funmaric acid, and the |ike.

wdamen2adsd ti on salts include those derived frPOT/EP2005/009321

amoni um pot assi um sodi um and, quaternary ammobni um
hydr oxi des, such as for exanp#g, t et ranmet hyl ammoni um
hydr oxi de. The chem cal nodification of a
pharmaceuti cal compound into a salt is a technique 5

W@J)rlne lﬁ@ﬁ%eﬁx@n@ hﬁfcﬁ@ﬁ:ﬁ rb&ﬁkl whitR W &tb §1o't @taﬁfedt%detr Qhe reaction

btaj.n i nproved physica stability,
hw}‘idg‘&?m VFiey P'folt“(f\tﬁé]m Wi‘tgy %ﬂ‘dﬂéﬁgl | PBPEFtQp oBmuPS such  as
c ebpeneisboryl (Bsk) bpbenzghayqttngescri bed in Stahl, P.
H., and VErnuth, G, (editors), Handbook of
Phar maceutical Salts, Verlag Helvetica Chimca Acta
(We@A), Zurich, (2002) or Bastin, RJ., et al.,
Organic Proc. Res. Dev. 4 (2000) 427-435 10 The
conmpounds according to this invention and their
pRampesads p%@rmyladg’c\égﬁ aprRled taeampeupds pbthefermulg (V) to give

magh ﬁﬁd]ﬁﬂb&uct@ogforh{ﬂllé hen hafuesphiRb anaRiEaH Fe%knon under the
reparatl ons c

arati arnmaceuti cal
DD & b P ik PR 6 Gtineria B b SOy wiel a5 NMP or
CﬁHMEdt&ﬁ@kﬂmmmsdmg@g@&mlDaﬁd)HﬁHTSOft gel ati ne
capsul es, solutions, enulsions or suspensions. The
adm ni stration can, however, also be effected
r 6ettain| side ghans imRY meay rEguire pratettionudying therfeagfionoequences.

pﬂemts.{&lréi }Srotg‘ctigm dnl dePRoté @M pREceli e BEing el UndlvinQAThe art
bove- ntlone phar maceutical preparations can

OBt EPRIFdp Fec Sy PIPREY PRSI AEEHIaI A Heo Tpphied in

t BHb&itdxipeebényd10 Bot ) for M&ﬁiyﬂm@aubm@&ﬂpk(ytecttﬂdé fdrm bnd tigapictecting
or organiCc car Vedeas

e s e Chr an ATk B IrShARE e an e g 0t o

aﬁEAthe i ke can be used, for exanple, as such

carriers for tablets, coated 20 tablets, dragees and

hard gel ati ne Capsules SU|tabIe carriers for soft
geharprgoupdpiihegensd), forpplad cammspeiainifeeratsygabshi] centers

Wa?i@%an fldhshe [Fewht §0d Fde@nttrlin Qﬂldﬂ)tllaﬂlyy&klse forfd ThB eacemates

di t f. t
8arb BF fs?ng f Aé\?% ol %&g‘\(’rg%v HY eﬁ’gﬂdf yn 0 égﬁ F?aé‘lglom,?rs( Egr instance,
c dmteoa‘onmfctsa]gewhtch wen bapeparasd bBuiysabizetionariferrsed som the

t l??ceﬂ{@%%u‘r&rb}pfea o) u%tﬁgﬁly@gﬁjc F}’r i su h0£5 eig D- or L-

ved eta
aﬁztrtatrWewﬂk@anédm aﬁ‘lde redicr 3 slagtor agldp@bsqamhpw famlé acid.

fmteﬁ]}w&a{/ese aﬂaabhlraﬁ thé elﬁailw&ﬂag ?ir?l %llso\ii\@é(ea?chleﬁlai Sy using
-1 1 qul ol.yol s ,a e | 1Ke
oSl ah LSO SR b st Sl e able

preservatlves sol ubi l'i zers, stablllzers wetting

agent 3 HH!issﬁ & toothe rrcgsgx?tr My %%Lx% Lst 1n the form of their
e B o HETHER ProriRpdhAnb

fIavora
b@hﬁ@ﬁ@eumﬁk aﬁgptable ml§ Bhe tgmﬁu Bl%irdﬁmlélcalmyeméﬂe éﬂlts aefers

3Qo cOMeAtiPnad labidladAttBY salth 8F BRRUIIARRIN M1ty Mldd@BhB the biological
%gcttﬁrgr?eesss and properties of the compounds of formula I and are formed from
suitable non-toxic organic or inorganic acids or organic or inorganic bases. Acid-
addition salts include for example those derived from inorganic acids such as
hydrochloric acid, hydrobromic acid, hydroiodic acid, sulfuric acid, sulfamic acid,
phosphoric acid and nitric acid, and those derived from organic acids such as p-

toluenesulfonic acid, salicylic acid, methanesulfonic acid, oxalic acid, succinic acid,
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WO 2006/ 024486 PCT/ EP2005/ 009321 -20 A pharmaceuti cal
preparation is obtained by using the follow ng

weemeezdse: 1. Weigh 4.0 g gl ass beads in custeon/reades/ 009321

tube GL 25, 4 cm (the beads fill half of the tube).
2. Add 50 ng conpound, di spe{se wi th spat ul um and

vortex. 5 3. Add 2 ml gelatin solution (weight beads:
gelatin solution = 2: 1) and vortex. 4. Cap and wap

| Do S, nl‘n m LQh 1af:t‘?J 18 gfﬁ'inaﬁ’fcoatc?cpta'ngnt e ke PEEPANGItBN salts
P8 g

count er ance for ours,
2ipckdp nthQSfRé]leélE‘?ii rﬁqm f(m@pn@@?repgﬁab%ltran é@élumo apg, gyaternary

h@H frdnfAim f@adeslalcﬂ asEpk re&@&p&%&ﬁﬁﬁétﬁﬂ?l?hﬁm@ﬁ roxide.
| er

h twa |a of fi .
2‘8&%}&&% o ofipn she POrrateC 80 EsteTR o ugploGhle Alsghyaue
f @ell anrm to Phavimceutdoat tleeciists dn Mumqbgamyxhqpnﬂredl phsical and
Ecn elnrl tggﬂygéots&p?‘ml 1110 al‘i? lg%ﬁ& hglrllgllll'}{ g} ds Ii g for
16xanfl¢ Ide@qmlbleé ifj bahl, \Polfbrr@ndn WarmgetbatG. n(fah@rS) Handbook of

hpﬂg}%@é&ﬁal 348, &%@H@e&%l@%lw ﬁ@@f@m@ﬂ) pz&fcﬁdwogz) or
ds mcraﬁ) suspensi ons ounds of forml a
‘€

!B fafta DB BIReC et sert PORE om The
suspensions are suitable for oral appli catl ons and
R A s T e
asattorcan hg upat ztShnsdlcm@m, iegninatheifoiyn b)[f pbargndceuntidahpreparations.
S'Tflf gﬂﬁ@rﬁé’ceﬁﬁ(&?%ké}ﬁréﬂoﬂ?%gﬁ b\é@%nﬁnfgi@ped)bﬁaﬂﬁee%g ihNRe form of

assa bi tor-As Par aheters:

REkkets 69RTeH Sablﬁs@ draggesphand gpfl spdg &lm%e farsules, sefutiarg. ggylsions

19y Msg@lﬁm T 2HHniihtidR0ch, BoMRT GRo B3Qffegédiectalfd e ¥On the

2006/ 024486 . PCT/ EP2005/ 009321
orm o suppomtones, 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,
vegetable oil and the like. Suitable carriers for suppositories are, for example,

natural or hardened oils, waxes, fats, semi-liquid or liquid polyols and the like.

The pharmaceutical preparations can, moreover, contain preservatives, solubilizers,
stabilizers, wetting agents, emulsifiers, sweeteners, colorants, flavorants, salts for
varying the osmotic pressure, buffers, masking agents or antioxidants. They can also

contain still other therapeutically valuable substances.
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-21 Assay buffer: 4 MM MgCl2 2 nM TCEP 50 mM HEPES
0,1 % Tween 20 5 pH 7.3 Enzyne: 2.5 Um Inhibitor:

WOrE06/02880M 10 min. 0.42 nM Material: Eu-| aberd®HP2005/009321

phosphot yrosi ne anti body - for Lck C shio Mab PT66 K,
- for Src EGG Wl | ac PT66 Eys W 1024 (aI I
comercially avail abl e). g%ptl des:

NH2- A- E- E- E- 1- Y- G E- F- E—A— K— K- K- K—CO\|H2 "and Ja

1 R iy )
i g ot e o R AR By ing s i pees e
Jal33 is LightCycler- Red 640- N- hydr oxy succi ni m de
et efeigRQ. w@gas%méa&qmu%m md@stubRI, BY atRe&ha BELARYlAAIS of

optim z d sol'id phase peptide synthesis protocol
(Merthef¥08)-d, Fed. Proc. Fed. Amer. Soc. Exp. Biol. 21
(296&9d m&g c@ﬁhpamZ:ij nspefse Sﬁﬂﬂ&ﬁﬁkuhﬁﬂhhdﬂeoﬁ@mt hesi zer.

S t, 2

ortoi A2t R RO DR RBER R PR B e
sal | Cappdraisierapyin pleye atvea fojl fgﬁllg‘}mpjrugatqnng an twenty
f @l dPr%gfr@§§0191§te IMewtﬁﬁnﬁl@Ch protected by

t enpor |per| I ne e Fnoc- and permanent aci
| &bi Méll fQé boyss,-20/5ma Rehseh oill &for same grbipseypéndt Agurs at

on thigs)si de chain function. The substrate sequence

AEEEL YGEFEAKKKK S n ddi t || t ed
e SpeeroR i et ob Bavaditsca POt ol Sha fier
d ychalderAfouptedab e awdygjentofial bifeerNrifiegatibmal 400tgefopd many
prgotllg%(,é &grag{{g)qﬁ 1(59'3 g\dg};l{qldelattached and protected

pept 1.5 fold anount of
L|9g hRepeat aastiegl vedo small ipdrassiheser de i sispge uaéi dinal volume is

( pur ehasad: kxem: Raghe D agnostics

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 um. The suspensions

are suitable for oral applications and can be used 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.
SRC-Inhibitor-Assay Parameters:

Reaction mixture:

ATP 5uM

Peptide (Ro + Jal33-Ro): 10 uM
Jal33-Ro 196 nM
Ro 9.8 uM

PT66 230 ng/ml
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WD 2006/ 024486 PCT/ EP2005/ 009321 -22 GrbH) and
triethylamne. After 3 hrs. the resin was washed wth

woraeowsd or mam de and | sopropanol until the ePUEEE®0D609321

the blue resin got colourless. The fully protected
and | abel ed peptide was rempyed fromthe solid phase
and rel eased fromthe permanent 5 protecting groups by
treatment with a m xture of 80%trifluoroacetic acid,
1 edithiol, 5% g0l and 5% Water. The
S%%%@@% was fi naII I%P%gll%gdtlféd by a preparative
reverse phase HPLC p M ESEPon. " The purification
yi el ded 12.2 ngy RP- HRgGh» HEGPES peak pure bl ue
material (lyophilisate i,dentity was proven by
MALDI mass 10 spect r%ic/‘b’gyeef@%o. 0] . Enzynes: Upstate
Src (p60 -S", partialpiy7purified) were purchased from
UBI, Upstate Biotech, Inc. . Tine-resolved
Fl uorescence Assay: Reader: Perkin El nmer, Wallac
VERzymre: 1420- 040 nul t3$ Bbml counter; Liquid handling
system Beckman Coul ter, Bionek 2000. 15 ATP, TweenTM
20, .4-(2- hydroxyet hyl) - 1- erazi neet hanesul fonic acid
(PE@ES%& wer e pur chasBek-f£ gb‘ Roche Mbl ecul ar
Bi ochem cal s, Myd 2 anth. MaChXMwere purchased from
.aﬁur ol ab, Tri s(2-carboxyet hyl ) phosphi ne
%‘3& 1oride (TCEP ) was purchased from Pierce, 384
Wel |l | ow volune fluorescence plates was purchased

I EQMYRES PRosphO ASH Y nHBS &Y ptbeDck (ﬁ%bxf) infabt Pité&eK enzyme

iS pre-rncubated for 1.5 mn. at in aﬂ
solution with corresponding afﬁb%FﬁtE@stﬁwa Pﬁ%ﬁ%@‘kw}oz“

according to this invention. (IhesmbRecialphosipbRyyl ation
reaction is started by adding a reaction m xture,

contai ning ATP, Peptide and PT66, and subsequent
shakideg. ThRo:pr oceedi Nh,-@f-EtlEd-Y-€aEiH-Bi\-KsK 26 K-CONHj;, and
i medi ately nonitored using tine resolved fluorescence
spectroscop}/ﬁi n a suitable well plate reader. The

| C50- val uesJadadrRoe obladPiéaAfpesaprdic peidcdEofr Brlal s Epk-E-
using a non-linear cupvieK-Kik-dOWNH,t whektngi183 (ib nghtCycler-

Busi ness Sol ution Ltd ord, Surre UK
2006/ 024486 PCT/ EPZOOg‘f%%gglhydr% Stk Shiidc bt O

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
conjugating an twenty fold excess of amino acids each protected by
temporary piperidine labile Fmoc- and permanent acid labile tert-
Bu-, BOC- and O-tert-Bu-groups depending on the side chain
function. The substrate sequence AEEEIYGEFEAKKKK was N-
terminal additionally mounted with the spacer amino acids
Aminocaprylic acid and Glycin. After cleavage of the N-terminal
temporary protecting group the still attached and protected peptide
was labeled with a 1.5 fold amount of LightCycler-Red 640-N-

hydroxy succinimide ester (purchased from Roche Diagnostics
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EX -No. 1C50 src (nM 2-8 1.0 2-6 2.4 1, 2-7, 2-12,
2-16, 2-23 1.0-15.0 2-2,2-15,2-21 15.0-50.0

wo/kms02eNt S cont ai ni ng a conpound of the presBIN/EP2005/009321

invention or a pharnaceutically acceptable salt

thereof and a therapeutically,inert carrier are also

an object of the present invention, as is a process

for their production, which 5 conprises bringing one

or more conpauRfs, of «fdifyIRhERE Akt sl\fﬁptthgrﬂ dsﬁn%%ashed with
pharmaceutically acceptable salts an esired, one

or more ot hEimethufermamide apd soryapang matik thsselusfee8f the blue

into a gal estﬁlalgota&m)ﬁHle%E I"Ettd afmyfpbtsctqumdﬁ%ewutﬁépqae was
or nore thera cal%% grt carriers ég.acc rdanc

o Mot | MR Rt BS gt bod EHBised dudf (the FEMSEnent
i nvention apnmahhg@anﬁﬁynhammanahmanamhtoﬁBW&tnﬂuoumcam
acceptabl e ?ﬁt]%"/aﬁt%a}i'g‘cﬁ{h 5‘%(}‘1‘: p&x{cﬂ%%%ater The substrate

pr eventi on ses
ki nase i nhi bas fiepllyasedatechly ¢ Pléi?ﬁﬁliaﬁﬂf‘btelvﬁré? alnasv EPLC purlﬁcatlon

activity, sahdpearRididpieRed 1996kl RE-SPLChEngIE qﬁsm@me blue

of di seases such umans or an

for the pr oa@ariabzf%?h@w@e?gsr@?%w 360 RN DY MMD! mas
dosage depeggstrostoppfd7208].f actors such as manner of

adm ni stration, species, age 15 and/or individual

state of health. The fol |l owi ng exa es and references
afozymewi deWpsoteabd (P~ Sijnpmtls}bapmnggi)oﬁert lparchgsedseam UBI,
i nventi on, (ﬂgmkﬁyguégqgg of which is set forth in the
appended clalns under st ood that nodifications

can be nade in the procedures set forth wthout
dap@aeiresdtvedl rFOWBrbdaen@PAdsat RehddrhBerkitVElhdrOWallddOViktor 1420-040

200 486 PCT/ EP 0093
SH \Oﬁa c%?tgﬂéﬂlgg 9 cgwélsgs gnBBecﬁrnar%nRer, ﬁnomek 2000.
{5 [(2-Chl oro-5-nitro- phenylan1ne) nmet hyl ] - 2- met hyl sul
f ampl -TuL ™ gb Nz 32%3%%?3 )F]%’ rgﬁnge%hzﬁés@fomc acid gI%EPES)

5-Cnhl or onet i n-4-
( y! c)i MnClz were

rrm
| wepg parchased from Roche Molecular %mclgemlca Is, MgCl, an
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
phosphorylation reaction is started by adding a reaction mixture, containing ATP,
Peptide and PT66, and subsequent shaking. The proceeding of this reaction is
immediately monitored using time resolved fluorescence spectroscopy in a suitable

well plate reader.

The 1Csg-values can be obtained from the reaction rates by using a non-linear curve
fit (XLfit software (ID Business Solution Ltd., Guilford, Surrey, UK))
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15

hydr ochl ori de,
N- N-di i sopropyl et hyl

wapet/onisd i | e and cooled to 0OC. 17.085 ¢

2-Chloro-5-nitro 10

acetonitrile were added sl ov
reaction mxture was stirred at

48 hrs, then the sol

1. 979 g sodi um i odi de,

and 34.49 nL
ami ne were solved in 150ni
phenyl am ne di ssol ved in 150nml
_under stirring. The
roomtenperature for
vent was evaporated. The resi due

vias sol ved \in a nixt
ster (1), stirn

ure of water/acBti0sraci d et hyl
ed and the cryst&aM)ne product was

ucked of f,_ @and dri ed
wo phaseS of the nt

for 48h under Vﬁﬁuun1at 40C. The
ther liquor were separated and the

he nrgr-mi C phncpq \

extracted with djghl or omet hane.
ere conbined, dried over sodium

e
S
t
15 aqueous_gohase was
=
S

ul f,ate 2-1he-1sp2-2ent

was evaporatedl@nﬂsahe resi due

PCT/EP2005/009321

was—ubbed—w-th—di-etthy—ether—Beth—residues—were
conbiﬁba2aﬁﬁ2gﬁve OH the title proHUbﬁODn 97 %vyield.
"HNVR (400 WHz, —CBCt3) S =79540(1H);

7.6400-7.5991 (ZFD 7.4579-7.4359 20 (1H);

4 MR8 ren&94dntalihg 4. leodgovhdl. &Oﬁthézﬂrésent invention or a

3Pg%ﬁ(6jﬁflg}csﬁ%a% }_Qalgle sﬁlﬁé}f’g %aga he1(a 'e_gtlcgﬁyg m%lrteca?rier are also

- 4n nmbjday lof Therptdsytsomvérating, -33 114-adplh>ydss derl thdir pyrdukiickg which

[g ?Fgle&p%ﬁﬁrg“gg bHe %rrgﬁllg %gg m ni_gf th% yﬁserét 1nve1ht1cin an/or
f ahgimacpytrcally aﬁcaptably Is3ltsramdiy if|de enger Bog et \bééPPﬁhtlcaHY
5QQUﬂblé‘l§tﬂisE%ﬂtésr1hioea gAY 2diniRALBA FoMM GRIRP RAKONARBE more

19. 847 N- car banyl di i m dazole (CDI) were added,
ﬁtfr Tﬂ?égé%liyd‘ffifb??r

$ heated at 50C for 24hrs. The
sol vent was dried over sodium sulfate, evaporated

a!ﬂg agclgﬁdan?és %\'ﬂH ?he%@%en%?%\ tﬁ% E&:ﬁp@ﬂg% og !thetd&xsev\%tnk}gﬁtl on-as well as

2@1@@7 glxzrzr@@e@@ﬂﬁmembl@oglg»zare uszsﬂ lrExlammrérqi og-prevention of

( Atrfelle@r Based N tReiP h%rr(‘))(lln% lngg%t ﬂﬁ'ﬂﬁ@}&h fa@QY tireir! antiproliferative
-met hyl - 3, 4- di hydy o-

[ Acteriy) 8)]74 EPFBY 6ehgseiul Zfobthe treatment of diseases such as cancer in
3h0&mﬁhb®ﬁﬂnﬁdﬂbﬁd@b@ﬂﬁqmbﬁuﬁnﬁﬁbﬁth&pmﬁhhghﬁMMﬁ&ﬁMh—The

gF @é %S 0. varrnoBQIFac erlg)r%r)e ha%l]rgr}/er é)g]élﬁmdms?t{a%oa &)ecxes, age

andd/&r BG’SVlguzr}e'tamQﬂhledﬂnper benzoic acid (nmCPBA) were
added. The mxture was stirred for 24 h at room

tenperature. Then the reaction mxture
T?IE following examples and references are provided to ald 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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guenched by extraction with 150 nL of an aqueous
sol ution of potassium carbonate. The organi c phase

wormeoeEss at ed, dried over sodi um sul fate and P&TEERDOS/009321

sol vent was evaporated. The residue was extracted with
diethyl ether and the title roduct obtained in 70 %
yield. 'H NWVR (400 MHz, CDCl%f b = 8.4417-7. 7268
(4H); 4.8703-4.8451 (2H); 3.5581 (3H); 3.3765 (3H)
3-(o- no- 2- chl or o- phenyl ) - 7- met hanes. ul f onyl - 1- net hy
| -3,4-di hydro-1H pyrimdo [4,5-d] pyrimdin-2-one

gA%ltaﬁin matersials_t h 1)-7- h | [ -1 hyl
-SZ-gﬁl or o- 5-ni tro- pheny met hanesul f onyl - | - net hy

ydro-|1 H pyrimdo[ 4, 5-d] pyri mdin-2-one were
d{3 fe!Gidord- 5 n2o6- phtnylehinehynektbfli+2 anethylPalfoapRimidinaisyl} -
addﬁglto t e solution which was then treated with
Jgen 20 atnm) for 18 h. The solution was then
f| Itrated and the sol vent evaporated. The residue was

g% g?ﬁé 3@ ¥]VI tg g (@}él@ﬁo‘ﬂét}gﬁlﬁ&%t}?}ﬂﬁﬁm pytibdi@in P PYYEdthyl-amine

Bhﬂf@ﬂyprlg;,clagﬂgog(w 1ema1@ﬁ5)é, grrP ??4 49 mL N-N-diisopropylethylamine
[ drefehiodied-id- (50mTRicO@AREM] dndnadotdd- teedcy [17 28902-Chtbro-Bonitro-
dl H;%/d o %'; ARG 810 s e P WAL e y Brl?(?er}%lilring. The
Bfe(aﬁudmmxtuze whi gircedphignyin) tehprmtirardiestd honthen Thergalvpyit was

? PJt&V dffe 'rgi' id¥yW% s'ﬂa)l‘?x%[idin% Bqnﬁ}ifé Gt th@r/gcsg%%a‘ﬁe&ﬁyl ester

ed in | or onet hane. (?
B bh)eﬁytredtaeértb@ﬁwaﬁlnadarad%dvae saeked pffjandyfried for 48h under

ewmhaﬂ}anqm IThengvd PM%E’Q of \We aaom,ciewquomeeré Qbpitrated and the
was CO0O

df‘ﬂr‘éet"ﬂﬁlpzﬂ‘ff% 8 &ﬁvﬁstew@f]‘hé@mﬁmaﬁf de Ry dFBLh PGP evere

( EDGbIned ddissbbwee dodinn? QulFAR, 2006/ 24 486 evaporated and the residue

PEI RAQASGADIRAL candf i LSl OLRIPLARNRIGRE o MeH e titte

. reacti'on mxture was stirre
uptetuchiny’dgeield. The reacti on was quenched by
extraction with 100 nL of an aqueous sol ution of

B caue il A0 By 2 aRB W TR o R 7ed P 7359
t hH—l)}(AniO)B&-GCB%O gHd); . Phagieisoeerid); .o 68408 ¢3H 5 QH70B12.5279
gg&éft e and evaporated. The crude product was purified

ash chromat ography on silica gel
(n-heptane/ethyl acetate (EtOAc)) to give the title

PERsEfe N 28 %yiel d.
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 % vyield.



10

15

20

25

30

'H-NVR (400 MHz, CDCl3): 6 = 8.3772-7.3794 (14H);
4.9021-4.7663 (2H); 3.5745-3.5592 (3H): 3.3662 (3H)

wd ooBo24Hsmnal Products Exanple 1 Bi phenyl - 4- capdDEp100£009321

acid (4-chloro-3-{7- [4-(2-diethyl am no-ethoxy) -
phenyl am no] - 1-nethyl -2- 0X0>d, 4- di hydr o- 2H pyri m do
{4,5-d] pyrimdin-3-yl}- phenyl)-amde 15 0.1 ¢
4- (2- D et hyl am no- et hoxy) - phenyl am ne were di ssol ved

i@f%l”@@‘ N net hyl pyrrolidinone (NVMP) and cooled to 0 C
3 5 a solution of aqueous HO in diethdy}l1 et her
1hy

0

mér(g-@de@uS-alﬁaowbmlba-m hangsulfgnyl-1-methyl-3,4-dihydro-1H-
Bipphif1dé [44- &) ghﬁﬁ&ihl.ﬁoﬁ@i d _

[ X chl oro- 3- ? - met hanesul f onyl - | - et hyl - 2- oxo- 1, 4-di hy
dro- 2H-pyri m do[ 4, 5- d] pyri m din-3-yl)-phenyl]-am de

wast di s sel2+€tloir o+ 521itroNMenglind - metdield 7 tnveth fiaul2dyl-3,4-dihydro-1H-
af or.e i=0 .Sol.utg . cti o W xture. . was

P ESERE s 0RO A0 SRS LERCTS B A HEEIRS cooled
adeli® "Gnand 3304 g oheta-chlpropesbedoisoiad | (ovCRIFA)swdieundded. The

cahiRpneihas aided RE ﬁ%%np{@rﬁﬁré@@ﬁ XLy afl @ tWnt Rixture was
di chl!:‘f%regrret hane.  The . rganl c. phase was dried over

sGUFReRed UPY sXacting e dol vehtOtwal 2ayspisy aplafion Tefe potassium
Crebib®natl) THe Ok gan@kS pRase ivids @dpdyitell] aGéd ohérospaiagrsathy v the

silic el 25 i &hl or t hane t hanol ). jve th .

i is?llv%natp‘?;g (ﬁ)’%ﬁ_’orfi%gggﬂ% /gv%gl? d«{as.eigérw zvﬂgd}uf\ﬁl@, dherfand the title
[ P8pduONBDpinedi 00 B4B8d( 1H); 9.3936 (1H); 8.1320-7.4312
(15H); 6. 8899-6. 8675 (2H); 4.7106-4.5572 (2H)

3.,9919- 3. 9610 (2I—?); 2.7685-2. 7376 %le—b ; 2.5724-2. 4969
(4HyNMR g8 MHz+EDCh) 9oz £.4418568 68 64h):\iES 798061492 446 3.5581
POIHER2H85/(£9P321 -27- Exanple 2 According to the

synt hesi s procedure described in Exanple 1 and using

the corresponding starting materials, the foll ow ng

c Ggixpmpledts wer e obtai ned: Exanpl e- Compound nane

R0, o cBralo DUELANSAANRRALARINL Y Sl it

c ysimdai4(57d jpgripgdia pAg | ani no-

et hoxy) - phenyl am no] - 1-net hyl - (1H); 9.3850 (1H);
.1094-7. 4 2- -1, 4-dih -2 ;

2_58‘%83_%_(%g]%lgrc(-é];b?ég-lp_hé%g%-%gkgnesﬁongl?-wrhethyl-3,4-dihydro-lH-
pyrimido(4,5-d]pyrimidin-2-one were dissolved in 200 mL tetrahydrofuran.
Pd(CaCO3)/C was added to the solution which was then treated with hydrogen (1
atm) for 18 h. The solution was then filtrated and the solvent evaporated. The
residue was extracted with diethyl ether and the title product obtained in 98 %

yield.

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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pyrimdo [4,5-d] pyrimdin-3-yl } phenyl)-am de;
conpound with 4.5072 (2H); 3.9942-3.9632 (2H); acetic

W@e00d/038148d.24- 3. 3199 (5H); 27414-2.5411 (4H); PCBALD05/009321

(1H); 1.8188-1.1997 (10H); 0.9959-0.9604 (6H) 2-2

Cycl ohept anecar boxylic acid (4- (400 MHz, [D6]-DMSO):

S =10. 0443 chl oro-3-17- [4° %%Idi et hyl am no -

et hoxy) - phenyl ami no] - 1-net hyl - (1H); 9.3793 (1H);
2;1‘@%%%}1@0@12%% g\ir_sq)e( ng%gvga'égi'_eﬁy FhOr&lctiord Bllture was stirred for 24 h
pynileri eiofoges- dlhsyreastioni Waggugnched by gxtragtiafe witoHourdof an
Wlagltkoﬁs 8880 8HPotaliIS8Ab3n RS 7 Ihé Bhillses wRGaEpHFaRE] e aqueous
3.31.41 (3H); Cg 7675-}3. 50531_}296}-%1; 1.6423-1. 4675

( BB ;WA exgtssecowBgichlqramythahe asd fhe Aymbued grgmiqpliages were
aﬁtié{d 64&; Sg)_(;ﬁeﬁ] ﬁdﬂg %1@63&?]@'\/8@1. . T8e edfde pAaduct was purified by flash
ch] oro-3-17- -(2-die m : :
cERRHR, PN eD AR A pyl gectate GOy sive the tie
8 piBREt in. 834 FielR- oxo- | . , 4- di hydro-2H (15H);

6.8899-6. 8675 (2H); 4.7 106- pyrinido [4,5-d]

pyrim di n-3-vyl henyl ) - am de; d wwth 4.5572

Ui MR @03 b115E SNGRN bRy 4008 (M0 450685555 (25

( 3Hya5-3.55926%19); 4968 (3¢BH) ; 1.8853 (3H); 0.9921-0.9565
(6H) WO 2006/ 024486 PCT/ EP2005/ 009321 -28 Exanpl e-

Compound nanme ' H-NVMR No. 2-4 Biphenyl -3-carboxylic

a@®: HinaUProdd® MHz, [D6]-DMSO): S =10.5225 chloro-3-{
7% %‘%-ldi et hyl am no et hoxy) - phenyl am no] - 1- net hyl -
(I, 9.3832 (1H); 8.1064 (1?/)' 2- 0x0- 1, 4- di hydro-2H

7 Bigenylba-geboxylicscid (4ehigod- - He@sdicthyliminersthaxy k- d]
PYhE1£thFro3-1Vhbthyl-2-0x0-1,4-dihydro-2H-pyrimido([4,5-d] pyrimidin-3-yl}-

phenyl)-amide

0.1 g 4-(2-Diethylamino-ethoxy)-phenylamine were dissolved in 1mL N-
methylpyrrolidinone (NMP) and cooled to 0 °C.  300ul of a solution of aqueous
HCl in diethyl ether were added and stirred for 45 min. 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 was dissolved in 2ml NMP and added to the
aforementioned solution and the reaction mixture was heated at 120°C for 24 h.
The reaction was quenched by addition of 5 mL of a saturated solution of sodium
carbonate and the aqueous phase was extracted with dichloromethane. The organic
phase was dried over sodium sulfate and the solvent was evaporated. The crude
product was purified by flash  chromatography on  silica  gel
(dichloromethane/methanol) to give the title product in 35 % yield.

'H-NMR (400 MHz, [D¢]-DMSO): 0=10.5435(1H); 9.3936 (1H); 8.1320-7.4312
(15H);6.8899-6.8675 (2H); 4.7106-4.5572 (2H); 3.9919-3.9610 (2H); 2.7685-2.7376
(2H); 2.5724-2.4969 (4H); 1.8853 (3H); 0.9921-0.9565 (6H)



phenyl ) -am de; conmpound with (2H); 4.6366-4.4938 (2H);

3.9974- acetic acid 3.9835 (2H); 3.3126 (3H); 2.81.51-
WQ@20862486H) ; 1.0121-0.9772 (6H) 2-5 PCT/EP2005/009321

4' - Cyano- bi phenyl - 4-car boxyl ic (400 MHz, [D6]-DVBO): 6

=1.0.5751 acid (4-chloro-3 é; [4-(2

di et hyl am no- et hoxy) - (1H); 3943 (1 H

8.2349-7. 4059 phenyl am no] - 1- et hyl - 2- oxo- (15H);
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3. 3367 3.3140 (3H);

1115514 )cedu BedcAb&liRr Bradsdle’t [Ad( sing the

fflﬂﬁéﬁ9goi‘ﬂ§VHl%D

2.7830-2. 5325
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4.R0184

ydr o- Zl¢opygduiddRnte S5- 4.
-4.17631 (2H); d] pyrim

39892 (2H)

_ "H-NMR
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gnzam
2. 93689}
N- (4- Ch
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1-net hylp
1, 4-di hy
4. 22542t
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Q 00820

2. 94493

O€y FohdRaitklabaklic adtd 4049
&}1&%@ {AH-diethyldsio= 1
Iah&gs Znﬁ (o] - 1 AHREhyMH?
0j -k M4amm9@nﬁimoxy) pher
rrﬁ?&@t4 F-d9HRdh- §B/ﬂ}37
HnbyE;icBhipolfld Hithd-
&eﬁg

& (2H) dl pyrim
benzam de 3.46224 (3H);

2.89123 (4H); 1.21691- 1
oro-3-{7-[4-(2- (400MHz,
arri no et hoxy) phenyl arri ng

T400RMT T i DMS0): 8 =10.0746

(11TPC138)0 (B1)8.169842818

}"_“26"8%&7 58677 (2H); 4.6565-
53396

(2Hk) 3.9942-3.9632 (2H);
dif283¥199 & }PP@?MM)Z 411

%ﬁé%%%@gpbﬁ)g?@gs 1597

(10M}; oveshanedy (61 =
)] 1- nmet hyl - 2- oxo-

A"AA A" AV

“24-di hiy
3. 86350

ﬁg j'z‘ﬁw ﬁ C@T‘f 4.1
R

) ph mmo - -me y¥
2-0x0-1,4-dihydro-2H-
pyrimido[4,5-d]pyrimidin-3yl}-
phenyl)-amide; compound with
acetic acid

1_||,

gwmzlmsmsa)) § =10.0443

(PRSRYI7h3 HH); 8.1049-7.4973
(6H); 6.8841-6.8614 (2H); 4.6522-
4.5029 (2H); 3.9889-3.9579 (2H);
3.3141 (3H); 2.7675-2.5053 (6H);
1.6423-1.4675 (13H); 0.9906-0.9552
(6H)

2-3

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

(400 MHz, [Dg]-DMSO): § =10.5435
(1H); 9.3936 (1H); 8.1320-7.4312
(15H);6.8899-6.8675 (2H); 4.7106-
4.5572 (2H); 3.9919-3.9610 (2H);
2.7685-2.7376 (2H); 2.5724-2.4969
(4H); 1.8853 (3H); 0.9921-0.9565
(6H)




cyano-b

enzam de 3.39748 (3H);

3.

19056 (2H); 2.98493-

diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido(4,5-
d]pyrimidin-3-yl}-phenyl)-4-
cyano-benzamide

2.93183 (4H); 1.21198-1.19409 (6H) WO 2006/ 024486

wOPLD6ER2R05/ 009321 - 29 Exanpl e- Conpound namePCHEPHUBS/009321

No. 2-9 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDC13): 8

=9. 0065 (1H); diethylam no- §%hoxy)

phenyl am no] - 1- net hyl - 2- oxo- 0229-6.9036 (12H)

4.6591-4.5199 1, 4-di hydro-2H pyrim do[ 4, 5- (2H)

ahfp35-[4. 1136 do2kPound md8/0 d] pyri ni di n- 3THINMR
- phenyl)) -4 norpholin-4-yl-benzam de (2H)

240110257 ﬁa;s),msda}boxmswm 27830 AR o FAEEA L LI0E

(6H) 2 dlod-1-47-Chl bR tBAdnfinb4- 52% l\ig% ﬁ@lqufﬁ\%%%i ]1%% >

=8. 3793 &g@;}),a h@hﬁhh}’dgmﬂlet}@t ho)@I)l),93832 1H),81064(1H)

phenyl am aed '1 amydplore- oxo- 7. 39786616 §3§(1(4 8899-6.8673

4. 6556-4p>5§9i@o 45 ﬂjﬁrﬂﬁ(@ifrﬂs%hl- pyr) 0 4 2 ;

4. 1797y t;icomp8ad@with | ( ) 66-4.493 ); 3.9974-

g] gggbm(%ﬁgic 3&23&48h?%) 431 (224?@9*8?5 m{)p%m@ﬁg; ¥B151-

(4H): 3| 0842-3.0556 (2H): 2.8607% 55%;@5' ?ﬁﬂ-fl 687% (or)

1.1771-[1. 1415 (6H) 2-11 N-(4-Chloro-3-{7-[4-(2- (400

W6z, COCE X yanb-biphdbA<ob8Rdk (i SLES_

phenyl anacrwh dhloRt-Hyy{2{(DXx0- (14 @M%g@ﬁﬁgg@;ﬁ) 10.5751

(2H); 4 @é89tamlind-edioRy)dr o- 2H py1 (il HG[3945(1H); 82349-7.4059

(2H) ;3 Aifed$latidhd -1 PneBOAP-oxo- §15H1); §8009-6.8682 (2H); 47075-

dlpyrim qu%]%’dyb}zmﬁwidb{‘ﬁs 3 ¥ 5 3.9973-3.9663 (2H);

2. 8959- Rd1pSAidiA3IFl)- h@ﬂ)ﬂ)’lyfde ofi6h Eﬁ : - ;

1.1026-[1. 0§370 (6H) 2- 12 N-(4-Cn iara%ﬁlﬁ{sm(l}G%H)Z-z.78§(§1@.5325

MHz, CDC13): 5 =8.0051-6.8829 dieth I NQ-

phenyl am no] - 1- net hyl - 2- oxo- (13#§é2%§%2%52&§%g§%¥2F0

4.2643-

2-6 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCl3): § =8.78879 (1H);
diethylamino-ethoxy) 7.91097-6.76849 (17H); 4.54529
phenylamino]-1-methyl-2-oxo- . -O. (17H); 4. -
1;4-dihY§gp-2H-leeridtl>[4>5- 4.39892 (2H); 4.20184-4.17631 (2H);
gjeﬁ‘g'm"’i'd;“'3'y }-phenyl)- 3.36247 (3H); 3.14549-3.11992 (2H);

2.93689-2.88291 (4H); 1.17227-
1.13631 (6H)

2-7 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCLy): § =8.50942 (1H);
dlethylam}no—ethoxy)- 1) 4.66444
phenylamino]-1-methyl-2-oxo- 7.91109-6.88437 (12H); 4.66444-
2{]4-di.hy%r‘o-éH-IL;yrihmid%[tS- 4.53336 (2H); 4.22542-4.19862 (2H);

pyrimidin-3-yl}-phenyl)-4- ) .
methoxy-benzamide 3.46224 (3H); 3.16744-3.14056 (2H);
2.94493-2.89123 (4H); 1.21691-
1.18101 (6H)
2-8 N-(4-Chloro-3-{7-[4-(2-

(400MHz, [D4]-Methanol): & =
8.00830-6.93151 (12H); 4.64514 (2H);
4.19909-4.17288 (2H); 3.86350 (3H);
3.39748 (3H); 3.19056 (2H); 2.98493-
2.93183 (4H); 1.21198-1.19409 (6H)
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(6H 2-
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3-17- [4-(2-diethylam no

3.
conmpound with acetic acid 2.6571-2.5894
0. 8803- 0. 8532
3-(3- Am no- phenyl ) - N- (4-

1638 (2H); 3.EdBRP2005/009321

[ D4] - Met hanol ): 6
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4.16d.494
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- 4- ( 2-di et hyl ami no-
Q135 (1. 3H): 4 640

[
5

4003, QR -900g5 4 1H);

2 81022%619030( 1869086792 H).5199
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B P o
(ks AP O-ROBHL (HHI0d 8664-
2.7330 (4H); 1.1466-1.1108 (]6H)

et hoxy) - phenyl am no] -
11-4._49240 (2H)

(2H);

phenyl)
(2H);

2. 57458
N- (4-Ch
di et hyl
6. 59121
1, 4-dih
3. 73361
phenyl -

21¢x0- 1

| -
M-(diGhjemoo331l4-4217317- 4
pdiethiteaeng-gths pyri ni di
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C
-d]pyrmétin-3e giypheny1 4440

| BethyRpiperapim-1-50- (400 MH
RENEYEEhoxy)  phenyl ani n(
(13H); 4.64001-4. 49857
ydr o- 2H pyrim do[ 4, 5- 4.
(2H); d] pyrim din-3-yl
but yram de 3.43567 (3H)

14004 H 2 GBRCL,): 3. 7B243 (1H);

35y
L0587 b7 035D 4 655-4.5205
i § (Z1B67697-2, 18006 ) A8542-
1 3%38@?11—()?5‘&16&7 (]5513; 3.2646-
4 3 =8. 12455-

. CDCl3)? "8
)]321031&499?@&420%8556 (2H);
L2.+8)501-421.7§?é%(94i{)é 5.ﬁ|;7_1-1.1415
%ggﬁenyl)-4 ,

3.12084-3. 09262 (2H);

chloro-3-{7-[4-(2-diethylamino-
ethoxy)-phenylamino]-1-methyl-
2-0x0-1,4-dihydro-2H-
pyrimido{4,5-d]pyrimidin-3-yl}-
phenyl)-propionamide;
compound with acetic acid

2189633-1-(843d6rd-3Ht[4-2254383- | (400 MHz, CDCl): § =7.9551-6.8981
diethylamino-ethoxy)-
phenylamino}-1-methyl-2-oxo- (14H); 4.6964-4.5867 (2H); 4.0790-
(13,14-dih*/_dc{p-ZH-1}}>Yrihmid<l>)[43,5- 4.0476 (2H); 3.4423 (3H); 3.3600-
pyrimidin-3-yl}{-phenyl)-3- ) )
phenyl-propionamide 3.3348 (4H); 2.8959-2.3567 (13H);
1.1026-1.0670 (6H)
2-12 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCl3): 8 =8.0051-6.8829
diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo- | (13H);4.6542-4.5393 (2H); 4.2643-
:1’]4_dihy~cg-o_2H_1€ermid?)l§5(_4 4.2371 (2H); 3.4394 (3H); 3.1910-
pyrimidin-3-yl}{-phenyl)-3-(4- ) ]
hydroxy-phenyl)-propionamide; | 3-1638 (2H); 3.0199-2.9273 (4H);
compound with acetic acid 2.6571-2.5894 (4H); 0.8803-0.8532
(6H)
2-13 3-(3-Amino-phenyl)-N-(4- (400MHz, [D4]-Methanol): &

=8.01105-6.67334 (13H); 4.61494-
4.59082 (2H); 4.29358-4.26837 (2H);
3.46115-3.17922 (9H); 2.90676-
2.86903 (2H); 2.62964-2.59176 (2H);
1.33174-1.29536 (6H)




2.50551. (2H); 1.19145-1.13766 (6H) 2-16
N- (4- Chl oro-3-{7-[4-(2- (400 MHz, CDCl3): 8 =8.16255
W@ 1ddp/0244686 et hyl am no- et hoxy) phenyl am no]j - PCT/EP2005/009321

1- met hyl - 2- oxo- 7. 93708 (1H) 7.63772 (1H): 7.63212-

1, 4-di hydro- 2H pyri m do[ 4,5 (? 89960 (10H)

4.66521-4.50983 (2H); d] y? m din-3-yl } -phenyl)-3

phenyl - acryl am de 4. 12531 4.09491 (2H) 3.42696 (3H);
ath -2. 94582k d nrdméb638- 2.69222 (6HH-NMR

2.R6492- 2. 25000 (2H); 202948-1[97307 (2H): 1.13701-

1401271 1. 6HA mdnd-bhBisANNIAd-ene- 14 ! 10 {4 o

(400 NEaniGOBLI 11 6 mBaBMn6 LH] (0dH i DSB8 s 16613

7-[14- (2-gi g@m;aﬁglﬁﬂhow phe D836 (16 H);14- 6vstl il 49240 (2H);

2- oxo- 1, ﬁ‘yrghllaﬁgfﬁd rm(lalﬂ)% )%g ]ééé 4( é%{) §§%§1 )

pyri mi d% BMﬁxh{He, i n- yI 13 4@%24p(li”éﬁy$ Wﬁiﬁﬁd@lm& (2H);

i- Cl)g%- e (GI-}Il)a t21 Q NaZh?itﬁl"éoﬁéeLQsoow (4H) 257458-

: - pht hal ene- ar

acid (4 (400 Mz, CDC13): 8 =8. 5785033 G RP3561 f3753 ()

chl oro-[3-{7- [4 (2-di ethyl am no

£qHoxXy) F Rh@rghiars-nqy-{2-(pet hyl - ©. N N § = _

4. 59557 diethdidfiné 2Hoicy)- 2- 0X0- 1, 4-“2‘@%‘/0@@37'5‘8'12455

4. 22629 dheh9RA3n4 2H}net§ylmg)@z- 6.59121 (13H); 4.64001-4.49857 (2H);

byr m doL4-dhydl 096 -By:dtnlios, 51 ) _PHABKAd 2 3ERALHITPANR or

with 2. ﬁn%hbg vl 5,5);1;141 17361 i acg H@ g far;

WD 2006 z,nsgu@gm 2005/ 009321 343397 Skhinpll &184- 309262 (2H);

Co_n”gm(sz ?Zgg I\/llzl-lzNNR ’Ilg) 261981*2%8@@B(Jb.%z;%éC(aHPQZS/MBQ-

aci - , CDC13): =8. ; of 0- 3-

1714~ (2L di et hyl am no 920251 bily: 1.160450F 5735 fom)

2-16 N-(4-Chloro-3-{7-[4-(2- (400 MHz, CDCl,): § =8.16255 (1H);
diethylamino-ethoxy)-
phenylamino|-1-methyl-2-oxo- 7.93708 (1H); 7.63772 (1H); 7.63212-
(11,]4-dithidrp-23H-lliyri}lmid%[ﬁlaﬁ- '6.89960 (10H); 4.66521-4.50983 (2H);

pyrimidin-3-yl{-phenyl)-3- ) )
phenyl-acrylamide 4.12531-4.09491 (2H); 3.42696 (3H);
2.97627-2.94592 (2H); 2.75638-
2.69222 (6H); 2.28492-2.25000 (2H);
202948-1.97307 (2H); 1.13701-
1.10127 (6H)

2-17 Naphthalene-1-carboxylic acid (4- H, 1) § =8.6047 (1H):
chloro-3-{7-[4-(2-diethylamino- (400 MHz, CDCl): ' (1H);
ethoxy)_phenylamino]_l_methyl_ 7.9179-6.5114 (16H); 4.7052-4.5650
2—0xo—cll,4[—dih)cflc]1ro-2H—d 3yl (2H); 4.1917-4.1630 (2H); 3.5264
pyrimido[4,5-d]pyrimidin-3-yl}- _ )
phenyl)-amide (3H); 3.0967-3.0680 (2H); 2.8707-

2.8167 (4H); 1.1820-1.1461 (6H)

2-18 Naphthalene-2-carboxylic acid (4- (400 MHz, CDCl,): & =8.57859-
chloro-3-{7-[4-(2-diethylamino- ' ’
ethoxy)-phenylamino]-1-methyl- | 6.89567 (17H); 4.59557-4.44616 (2H);
2-oxo—(11,4[-dih>éc]1r0-2H—d 3yl 4.22629-4.19913 (2H); 3.17537-
pyrimido[4,5-d]pyrimidin-3-yl}- _
phenyl)-amide; compound with | 2-88045 (9H); 1.25579-1.17361 (6H)
acetic acid




et hoxy) -

7.9585-

woh04/@8md6 5219 (2H) ;
pyrimdin-3-yl

3. 0580-
1.1281

(4-chloro-3-{7-[4-(2 (400 Mz,

phenyl am no] - 1- net hyl -
6. 8939 (15H); 2-oxo-

}  phenyl)-am de
3.0287 (2H); 2.8325-
(6H) 2-20 Benzo[ b]t hi

. 7787 (4H);
hene- 2- carboxylic acid

8. 4247 (1H);
1, 4-di hydr o- 2H
4.1673-4.1379 pyrimdo [PCBERY005/009321

(2H)° 3.4643 (3H);

1. 1461-

D6] -DMBO): S =1.0.5135

Ea@phy|
phay!

am no- €ohpeyihd nerkl) ; 9. 4
am no] - 1- net hyl - 2- oxo- (1pH)

605 (IH)

8'TH-3B4R6. 9324
4.7476-4. 6614

. 5%
pyri m g
3. 47362
(4H);
N-(4-Chl
(1H);
phenyl
4.69821]
4. 32983
pyri din

18P Tdole 2 4 fl Q‘.rEQICQ(H' pyf

icRto30 ysL%gr ﬁﬁ‘] I%Iglég@-94
I AT
h?mao H475 thytidridind$91} MH

jheh{lyhafido- et hoxy)
am no] - 1- net hyl - 2- oxo- 8.

1, 4-di hydro- 2H pyri m dp
(ZFD; 3.53831 d]pyrimd
-3-yl-acetam de (3H); 3.

%

@'g%? 54 Bcf: 5 =8.9202 (1H);

o 80@(1%2}@58516 8EBE65H);

SR BRI TR 7

(2H), 3.4643 (3H); 3.0580-3.0287
Hﬂz@a%@@ﬁs% (1444:3 i.1461-

ﬂz gﬁp phenyl)

D0106 ( 2H);

22E9199
N- (4- Ch
=8. 7971
phenyl g
(2H); 4.
(2H); 3.
- phenyl
(2H);
1..1862
CDC13) :

3.

-Ben28®0thiohehh-2-3rbdspied -
| a@1do4 3] ofrof 34 1-B4-(4-400 NHT
-fet8dMhindlkdoky)l am no- et h
rpHeg la&nrmﬁthweﬁmw (14
10638y dio-4Hdpyriaide [ 23+ py
cﬂg%mﬁhﬂl?ﬂﬂ }-phEhyl)-aflide
2 pyridin-4-yl-aceta
6372-2.6162 conmpound wi
(6H) 2-23 N-(4-Chloro- 3
8 =7.8455-6.5761 di et hy

D

p—

A L i85 105155

) 9.4605 (1H); 8.1964-6.9324

H)é’HO? SBRba. 66141 iI-I) 4.0572-
91026?n?2éi) h4236§ % §,z66§ (3H);

D 8696922.804b2-(ZHB8 196856 (4H);

i ey

| am no- et hoxy)

Phenyl 4
(4H); 3
(5H); 2

Mue]CHomes yl[422.0x0- (1P
.deBdamlndtethioky)dr o- 2H- py
. 1h238la i 48 n{ePl-2-oxo-
1,4-dihydro-2H-pyrimido[4,5-
d]pyrimidin-3-yl}-phenyl)-2-
pyridin-3-yl-acetamide

@00 dﬁﬁ%@éﬂc@ %3%688412 1H);

8 04771 6. 92068 (14H); 4.69821-
4.56940 (2H); 4.32983 (2H); 3.53831
(3H); 3.20106 (2H); 2.99199-2.86662
(4H); 3.32324-1.28811 (6H)

2-22

N-(4-Chloro-3-{7-{4-(2-
diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido[4,5-
d}pyrimidin-3-yl}-phenyl)-2-
pyridin-4-yl-acetamide;
compound with acetic acid

(400 MHz, CDCl3): 8 =8.7971-6.8229
(14H); 4.5896-4.4351 (2H); 4.0534-
4.0233 (2H); 3.5205-3.4147 (5H);
2.9112-2.8814 (2H); 2.6372-2.6162
(4H); 1.1862 (6H)

2-23

N-(4-Chloro-3-{7-[4-(2-
diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-
1,4-dihydro-2H-pyrimido(4,5-
d]pyrimidin-3-yl}-phenyl)-3-
pyridin-3-yl-propionamide;

compound with acetic acid

(400 MHz, CDCl3): § =7.8455-6.5761
(12H); 4.0624-4.0334 (4H); 3.4622-
3.2940 (5H); 2.9338-2.9043 (2H);
2.7109-2.6491 (4H); 1.1848 (6H)
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d] pyri m di n-3-yl }-phenyl)-3 pyridin-3-yl - propi onam de;
2.7109-2.6491 (4H); 1.1848 (6H) conpound with acetic

wa@eood/0Y¥82006/ 024486 PCT/ EP2005/ 009321 -32- LPEL/EP{005/009321

Ref erences Bastin, RJ., et al., Oganic Proc. Res.
Dev. 4 (2000) 427-435 Biscagdi, J.S., et al., Adv.
Cancer Res. 76 (2000) 61-119""Merrifield, Fed. Proc.
Fed. Aner. Soc. Exp. Biol. 21 (1962) 412 5 Stahl, P.

g;istgmefmggggth, G, (editors), Handbook of

| Salts, Verlag Helvetica Chimca Acta
(VHCA), Zurich (2002) Susva, M, et al., Trends

P%@thfPR?!,et aPC Droamic Rro@OR). 3894 ¢00) PP 24744 WO
01129041 10" W3 01/ 20042 V\? 04/ 11465 WD 04/ 18472 WO
oBisgardh 1.5 ¢igl oadv faneer Rss- A gWPhak3% Wo 99/ 61444 WO

20061i04484. PGT/ R2A05Y. 089 BR. Biol 38 Rat®M12Cl ainms 1. A
7%%&%&.,%15\9&%“&& (13., Bzditg)rs),%gncﬁ)%ﬁ oE%har%aNcelNic'z\all 'Sa'lts!_{/erlag
Helvetica Chimica Acta (VHCA), Ziirich (2002)

Susva, M., et al., Trends Pharmacol. Sci. 21 (2000) 489-495

WO 00/24744

WO 01/29041

WO 01/29042

WO 04/11465

WO 04/18472

WO 04/41821

WO 04/41822

WO 04/41823

WO 99/61444
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HNNO CH3 fornmulal, 5 wherein R

-O(CH2),,,-Nalkyl)2; inis 1, 2or 3. R is
woys/oness fluorine; chlorine; or (C -C3)al kylpCBEPWOS/009321

al kyl being optionally substituted once or severa

times with halogen; 10 Qis kyl ene or al kenyl ene; n

is 0 or

l; R3 is cycloalkyl, aryl or heteroaryl, said

aryl or heteroaryl being optionally substituted one or
two tinmes by phenyl, pypid ?Xgrolyl or indolyl and

15 all

aromati c groups belng opt 1

onal | y substituted

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

- N akleyhy

pi perazin
pharmaceutical ly acceptable salts thereof. 2.

20 all

ouéﬁBYhnw .1 al kyl, hal ogen; piperidinyl
§ yl - pi perazi nyl or norpholinyl; and

A conpound according to clai mIRiwherein R2 is

chlorine. 3. A conmpound according aim®p wherein
25 R2 is chlorine; and R is -C>(o N( C}B)Z WO
2006/ 024486~PCENEP200 2 : 0
according to 3: cl ohexa -carboxyl C aC|§X(4R
chl oro-3-{ 7-{4- (2-di g# no-gt hoxy) - phenyl am no]

- 1- met hyl - 2- ox0<'1, 44Mi hydi o- pyE]n1do [ 4, 5-d]

pyrimidin- 3-yl}-phéhyl)-ani dgy_ conpound with acetic
aci d; 5 Cycl ohept anecarboxylic acid
(4-ch|oro-3-{7-[4-(2-diethyuanhamigthoxy)-

phenyl
[ 4, 5-

m no] - 1-nethyl - 2- oxo-1, 4-di hydr o- 2H pyri m do
€SV i m di n- 3-yl}-phenyl)-anide; conpound wth

acetic acid;

Rl
m
R2

Q

n
R3

-O-(CHy)m-N(alkyl),;

is 1,2 or 3.

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

is alkylene or alkenylene;

isOor 1

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; -NHy; -NH-alkyl; -alkyl-NH,, alkyl,
halogen; piperidinyl; piperazinyl; N-methyl-piperazinyl or morpholinyl;

and

all pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, wherein

R2

is chlorine.

3. A compound according to claim 1, wherein

R2

Rl

is chlorine; and
18 -O-(CHz)z-N(CHz-CHg;)z.
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Bi phenyl - 4-car boxylic acid
(4-chloro-3-{7-[4-(2-di et hyl am no- et hoxy) -

w@beapbass no]l - 1- et hyl - 2- oxo- 1, 4- di hydr o- 2H ppeT/RPI05/)09321

4,5-d] pyrimdin- 10 3-yl}-phenyl)-am de;

Bi phenyl - 2- car boxylic acid
(4-ch|oro-3-{7-[4-(2-diethyf%%ino-ethoxy)-
phenyl am no] - 1- et hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do[ 4,
5- d]p h m de; conmpound with
ace“%‘ﬁ%{:f):rxgﬁ&g.d%a}’c&@% ?car%rb%yl ic acid (4-chloro-3-{
7- [4-(2- dlethylan1no et hoxy)- 15 phenyl am no] -

1- met By¢lolrexaxezahotyliti drydidochdotopdsf 7-td - ikt athimprdthexg)n

u t |

v -0y R RROHL I BRLAR s TR My o1y 358 ol Bpyrjmidin
[ 4- ( 23di}eptiepyBmnmde; compound with acetic acid;
et hoxy) - phenyl am no] - 1- net hyl - 2- oxo 1, 4- di hydr o- 2H pyr
i mdo[4,5- d]pyrimdin-3-y hen -am de; 20
N- ( 4- Chitlohapt@reparbpuylic2cidi (étciﬂﬂraﬁr ol4e2ndigtylaprinengthesy h
o] -1- }
oxo- | Hﬁéd(}ll’ mlg ] znﬁfth§l -2- I%xc():I é 44d1151ycg0 yr Iplx]ngudo ?]}pyn idin
yl) - béfyk}amhe@al) armde,zromﬂognéwh a{cetvcam ;
[ 4- (2-di et hyl am no- et hoxy) - phenyl am no] -1-nethyl -
oxo0- 1, 4-di hydr o- 2H pyri m do[ 4, 5- d]pyrinidin 3- yI} phen
yl) - ABipNehfXt/ carbexiziam deid 2%4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
gl]- ( ;_1 %r&%%:n?of ? rLeth§1122 ((j)xg 1"l U}ydlg%r%%ﬁt r;1191)1%1210 [&é %yrlml&n—
0X0- 1344 }dplengh) eanidle;pyr i mi do[ 4, 5- d]pyrlnldln 3-yl }-phen
yl)-4-cyano- benzam de; WO 2006/024486
PCT/ EP2005/ 009321 -35 N-(4-Chl 7-
( 2- di Btrbyndm-rsberis) cyyldphéﬁyhlézm ﬁo{7][4 (2- %Wgarmlzo ethoxy)-

oxo-1p Her@’lﬁ%ﬂbf‘l%’etﬁ)‘lr 215k 6l9, 4 dih dI@]-ZH Iyrlmldo [4,5-d]pyrimidin-
KB/E I4néﬁ' op]?)en%l) €; onﬁ?poungt\)/vna acetllcna_ad benzam de;

[4-(2- dlethylan1no et hoxy) - phenyl am no] -1-nmethyl-2- 5

olx;) iﬁ%}%hgyﬂ ;ﬁbgﬁi@éi 'gz iddo f’-’cF ogt%)gyﬁ [m(?:f &et%y%lr}m@g@l%xy)
K|. (4- thzrmlzgmg% I-7=methyl-2-oxo0-1,4- thydro 2H-pyrimido[4,5- d]pynmldm-

[ 4- (23091 ehhoHy gf&ﬂﬁm%ﬂ%ﬁha&hﬁ{h\ék@dﬂcm] - 1-nethyl -
0XO0- -di hydro-2H pyri m do [ 4, 5-d]

pyr|n1d|n 3- yI} phenyl ) - 3- phenyl - propi onam de; 10

N- (4- @hCeam~Biphdnyl-3-carboxylic acid  (4-chloro-3-{7-(4-(2-diethylamino-

[4- (2 Hl85 M ANARRSE RO 7IPNERY Y 3R r o2 W5 RYd o £5-

d]pyrimidin-3-yl}-phenyl)-amide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-benzamide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-4-methoxy-

benzamide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
oxo-1,4-dihydro-2H-pyrimido(4,5-d]pyrimidin-3-yl}-phenyl)-4-cyano-

benzamide;
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oxo-1., 4-di hydro-2H pyrimdo [4,5-d] pyrimdin-3-yl}
- phenyl ) - 3- (4- hydr oxy- phenyl) - propi onam de; conpound

wowdok/oa@ed i ¢ aci d; PCT/EP2005/009321

3- (3- Ami no- phenyl )-N-(4-chl oro-3-{7-[ 4-(2-di et hyl am no
- et hoxy) - phenyl am no]

- 1- met hyl - 2- oxo- 1, 4- di hydr o- 3 pyrimdo [4,5-d]
pyrimdin 15 3-yl }-phenyl)-propi onam de; conmpound with

acet | Cifh - . 3 S 5
3. (4- ngﬂlﬁﬁ%ﬁyﬁ[f‘r\izﬁt?%‘ﬁlﬁfé“ﬁ%‘i gthosy)rphepylaming Lt

- et hogy9-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-4-morpholin-
phenyh_z;},qr_"bglg)z]ahgdgret hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do[ 4,
5-d] pyri m di n- 3-yl}-phenyl) - propi onani de; conpound

with acetic acid;

N]r ( 411- Qh{ﬁclﬁ}oao-{sg{?[[4=(Qidiilﬂhsalrahﬁxhcaedhgey)epmmhﬁﬂ&]imﬁhegmlm-
o] - 1- net hyl 5. 0- s di hydr o-. 2H:. pyri 0 w3

oyt i nbar oA St SR bt a T Shean
N- ( 4- Qipleoazor B-y])-benzamide;

[ 4- (2-di et hyl am no- et hoxy) - phenyl am no] - 1-net hyl - 2-
0xo0- 1, 4-di hydr o- 2H pyri m do[ 4, 5-dl pyri m dji n-3-yl } - phen

yl ) - 3Nptefd oro-éc{r7y[|4aé+@ét;hﬂ@5nmsﬁrpﬁb)l-@W@ylamlm]-l—methyl-Z-

- car bexy1i4CdiBgdd-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-3-phenyl-
(4-chloro-3-{.7-14-( -ydi et h[yl arr]lpzo- et hox}§/; phenyl)-3-pheny
phenyPﬁ‘fﬂ‘?ﬂﬂ"{‘i?;- met hyl - 2- oxo- 1, 4- di hydr o- 2H pyri mi do[ 4
, 5-d] pyrimdin- 3-yl} -phenyl)-am de; WO 2006/ 024486

(5 POTURESH . 2y OO S b 1 L

am no-e

pheny Paeril dodihydrord tpyrinddel#$- dlpyriidip b} -phepytt- it drydroxy-

[ 4, 5- dheBYY-piBpfinAmide; ¥bhpBiedlth n&icdeid; conmpound wi th

acetic acid; 1HIndol e-2-carboxylic acid

(4-chloro-3-17-[4-(2-di et hyl am no-et hoxy)- 5

phg]nyBa(mmg]m)lp}rﬁﬁt)r?yﬂ—-@:chk)fﬁ(;—&—{47'-[GiLCaydiEtthlehﬁﬁxy—léihmsﬂp' [ 4,

5-d] pyfimdin-, 3- - phen - am ge; _

Bonzop by DT BRRLR B R AR st pyrimidols s-dlpyrimidin-

( 4- chBeilopBenyh)-firdpiodandide; pyrhperngowith acetic acid;

et hoxy) - phenyl am no]

- 1- met hyl - 2- oxo- 1, 4- di hydro- 2H pyrj m d 4, 5-

d] pyr i3r&iéld:@lsrﬁng)_—]g,l}enyl):lﬁﬂé@]o)rg—énﬂdlé:-(21@et?)y][am1no-ethoxy)_

N- (4- GhéoNanido]-1-héth(122 dixeti by Hixpdnozietpyeido [I@hjeméiyﬁi’fii@in-

o] - 1- rsretlﬂg% 2->_ 0x0-1, 4-.C?Ii. h(ydr 0- 24+.|%¥ri {ﬂ dod[ 4, 5-d]

pyr i mdine 3D -BOPORARNAS I ithasic §fidacet ani de:

and

N (4 LR T - (PadhhiMhankigy PG kRO har-
ox0-1,4-dihydro-2H-pyrimido[4,5-d|pyrimidin-3-yl}-phenyl)-4-phenyl-

butyramide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido(4,5-d]pyrimidin-3-yl}-phenyl)-3-phenyl-

acrylamide;

Naphthalene-1-carboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-ethoxy)-
phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-
3-yl}-phenyl)-amide; ‘
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oxo- 1., 4-di hydr o- 2H pyri m do
[4,5-d] pyrimdin-3-yl}-phenyl)-2-pyridin-4- 15

w koosorusdri de; conpound with acetic acid; and PET/EP2005/009321

(4-Chloro-3- { 7-

[ 4- (2-di et hyl am no- et hoxy) - p?ﬁnyl am no] -1-nmethyl -
oxo0- 1, 4-di hydro-2H pyri m do {4, 5-d] pyri mdin-3-yl}
-phenyl)-3-pyridi n-3- yl- pr opi onam de; conpound with

ti id. 5. A th f.t
e o R B0 R TP S o -
by r epleniyhgindlel-andthd-2goxou .4t dihydre-4d-bippoumidid 46 d iphemidin-

oo 30d DY Bt e BB de b BB R T) Serein Ro

has the nmeaning given herein before in claiml1, wth

g ?aQ; PRxMHbIe- za@mﬁgo@ilct rh@ldgeU@Elﬂbrcf or{myh a2 ldidth@ambiiKetBoxy)-
ere S e, ne I n ereln
et o Ehimlagting i Thethile? regLodedi By A P v Pmdin-

f or mubaljl pheh@)R2i; N NN 3 H (On R MO2S NN O CH3
|V

Benzo[b]thiophene-2-carboxylic acid (4-chloro-3-{7-[4-(2-diethylamino-
ethoxy)-phenylamino]-1-methyl-2-oxo-1,4-dihydro-2H-pyrimido|[4,5-
d]pyrimidin-3-yl}-phenyl)-amide;

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-2-pyridin-3-

yl-acetamide; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl}-phenyl)-2-pyridin-4-

yl-acetamide; compound with acetic acid; and

N-(4-Chloro-3-{7-[4-(2-diethylamino-ethoxy)-phenylamino]-1-methyl-2-
0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl}-phenyl)-3-pyridin-3-

yl-propionamide; compound with acetic acid.

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

claim 1,

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

(I1)

2

NIYN : "NH
MeOZS)\N/ N/&O

CH, 1

R

2
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(b) the nethyl sul fonyl group is substituted by the
respective anilines of fornmula VNH2 RL 15 V WO
wWQeDehDA4s186 PCT/ EP2005/ 009321 -38 wherei n R PETEEP100£009321
meani ng gi ven herein before in claiml, to give the
conmpounds of the general forgulal R2 O R/ NNNA"

(QnR3 \ Il NHHNNO 51 (c) if desired
converting said conpound of the general formula | into
a pharmaceut i I c -apl : . i cament
containingﬁ%ﬁlé1 rh%%s%%ggﬁggéﬁﬁiﬁéﬁgﬁgﬁFQEp?%“égy of

the 10 clains 1 to 4 as active ingredients together

wi th pharwﬁﬁﬁ%}bgﬁﬂkcyacﬁﬁmﬁé R fRIVANtS. 7. A
medi cament accordihg to claim6 for the treatnent of

cancer. 8. The use of one or nore conpounds accordi ng
to any of the clains 1 to@ for the manufacture of
nmedi canents for the treatmgnt of cancer. 15 9. The use
of one or nore conmpounddQof )aul | according to any
of the clainms 1 to 4 for the t'Peatnment of cancer.

111

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

to give the amide derivative of formula IV

N™ ™ N (Q—R
DGR

v

(b) the methylsulfonyl group is substituted by the respective anilines of

formula V

NH,
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WO 2006/024486 PCT/EP2005/009321

-38-

wherein R' has the meaning given herein before in claim 1, to give the
g8 8

compounds of the general formula I

R2
0
R )j\
o
H N '}l 0
CH,
I

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

pharmaceutically acceptable salt.
6. A medicament containing one or more compounds according to any of the
claims 1 to 4 as active ingredients together with pharmaceutically acceptable
adjuvants.

7. A medicament according to claim 6 for the treatment of cancer.

8.  The use of one or more compounds according to any of the claims 1 to 4 for

the manufacture of medicaments for the treatment of cancer.

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

claims 1 to 4 for the treatment of cancer.



