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WD 2004/ 041823 PCT/ EP2003/ 012203 Novel
am no-substituted di hydropyri m do[ 4, 5-d] pyri m di none
wdeoiqoaigges, their manufacture and use as PCT/EP2003/012203
phar maceuti cal agents The present invention relates to
novel bicyclic-substituted di hydropyri m do[ 4, 5-
d] pyri m di nones, to a process for their manufacture,
nmedi canments contai ning them and their manufacture as
mell as the use of these conpounds as pharnaceutlcally
ovebaminmeubstigigbdibydiapztinide de-diryyimidinonr demynsives,
het er ocycl @gir 3ty ahd ubd pHakmh&futichiGigbner Ot €i n
ki nase, as well as their tyrosine kinase |nh|b|tory
activity. WD 01/29042 and WD 01/29041 di scl ose
Thal paeken mOergions trélﬁﬂdi ad novel blcychc substltuted d1hydropyr1m1do[4 5-

£ O r|n1do ivatives th
%)gg%%nrhcg) t8r%/ pg cﬁs % H’XﬂrV@a @@%ﬁﬁ Jo¢ éfécsaér}einlss gontalnmg them
andithgid nngyxfatcrmmtoas[ wslbas d}epysel ofi theseop@aposndssasi pharmdceutically
ac Q%]?% and hetaryl am nes, sulfides, sulfoxides and
ones as inhibitors for cyclin- dependent ki nases
(cdks) and tyrosine kinases. Aryl and heteroaryl an ne

Soﬁ%é@%bétltﬁieﬁdn@'cm StRRYA hefeflRydld dre tthoWwi lih Thdim fefeid Iiﬁotem
al so Crl

44 s |nh|b|tor f
Kifho? g Tk o oG %fﬂﬂe O igosty BudRordopstyiy Ju8'0apgbE) gna
Woan9oat sliwfost lﬁi{y@&ﬂhﬁb&hbétﬂmmil dihydropydmiot4,Btd] pyrimidinone

deE'PI%wles W, t@i an@bF ony WP%; E/Z‘ gr o1 15&{3 Eles%ze Qtss 1€)§c€oﬁglm1d8 4,5-
nmretcmam;ds,ada utumd &vhthaatrarl ahd hetagylzamaetsl yulﬁdtss silfextiday; and
suﬁgné's %@r fn% f’@?lc%ﬁ[ﬂe gﬁ/(?e%’ 'klrf;tge% (@) %d' rosme kmases Aryl
I.ndep en % dr oxy,. (22 nit am no,
angc wtﬁrﬁaﬁﬂamm‘m pbstituted, o rop Rrdpyr mu&anowk e also
desdnball WWOO/ZW ahHilitdrs of TR efrksthd Rinase p56]Ck
- SO02NH( al kyl ), -SO02N(al kyl)2i or al kyl, alkoxy,
al koxyal kyl which are all optionally substltuted; R4
Thegpesesodryatived aegemw, coatpoyinds af thegyneralfarmoplaand WO
2004/ 041823 PCT/ EP2003/ 012203 2

R
R4
DS
HN" N n’]*o (R,
1
A R I
wherein
R! represents hydrogen or
alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl which are all
optionally substituted;
R? represents halogen, cyano, CFs;

R’ is independently halogen, hydroxy, cyano, nitro, amino, acylamino, -CONH_,
-SO,NHj, -S(O)m-alkyl, -NH-alkyl, -N(alkyl),, -CONH{(alkyl), -CON(alkyl),,
-SO,NH (alkyl), -SO,N(alkyl),, or
alkyl, alkoxy, alkoxyalkyl which are all optionally substituted;

R* represents hydrogen, alkyl, alkoxy, cyano; and
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Ais a group of formulae RS RS RS OXNR- N (R
RBXORB 4,/ 7i "' sSRAL1IRA2RA3] R R RGN
WO 26040438286 N R6 R7/ RR -A 8, A-4 R A5 or RPCAP293/012203

RS is hydrogen, halogen, hy2iroxy, cyano, anmi no,
acyl am no, al kyl, al koxy, al koxyal kyl, - CONH2

A SO2Nia gro®p Of foralulael , - NH-al kyl, - N(al kyl) 2,

- CONH( al kyl'), -CON(al kyl)2i -S2NH(al kyl),

-S2N(al kyl)2i R6, R6'|represent independently from

each ot her hydrogen, .-\\' or oxo; is hydrogen, acyl,
al koxycar bonyl , Rl kg yl, zor 10 al kyl gﬁl chis
optionally substitu Bd wilt hRhyd yano,

al kyl, am no, -NgalR or - N( 2; RS,

represent independ ntby fromea her hyd /

al koxy, al koxyal/kyl\ ~or al kyl nal Iy sub

wi th hydrogen, Yes.Cyano, Xpyrr @i din- Kyl , NIR
nmor phol i no, pi p&§jaz ndR i : IQG'JEL‘LI/ pi perBz1 ¥yl ,

pi peridin-1-yl -/-S(0O al kyl, or up NRORQ',

r.o
wherein RO an& RO, ar i ndependenR y'gh?ydr ogenRal @13

or cycl oal kyl ;
is an optional
2, mis 0, | or
phar maceuti cal e
25 WD 2004/ 04 3

R’ is hydrogen, halogen, hydroxy, cyano, amino, acylamino, alkyl, alkoxy,
alkoxyalkyl, -CONH,, -SO,NH, -S(O)n-alkyl, -NH-alkyl, -N(alkyl),,
-CONH{((alkyl), -CON(alkyl),, -SO,NH(alkyl), -SO,N(alkyl)»;

R, R® represent independently from each other hydrogen, alkyl or oxo;

R’ is hydrogen, acyl, alkoxycarbonyl, alkoxyalkyl; or
alkyl which is optionally substituted with hydroxy, cyano,-S(O)my-alkyl,
amino, -NH-alkyl or -N(alkyl),;

R%ERY  represent independently from each other hydrogen, oxo, alkoxy, alkoxyalkyl;
or
alkyl optionally substituted with hydrogen, hydroxy, cyano, pyrrolidin-1-yl,
morpholino, piperazin-1-yl, 4-alkyl-piperazin-1-yl, piperidin-1-yl, -S(O)y-
alkyl, or a group NR’R®, wherein
R’ and R” are independently hydrogen, alkyl or cycloalkyl;

X is oxygen or S(O)y;

the dashed line is an optional second chemical bond;

n is 0, 1 or 2;

m is 0, 1 or 2;

p 10,1 or 2;

and pharmaceutically acceptable salts or N-oxides thereof;
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with the proviso that when R8 and R8' represent an oxo
group, this oxo group is not adjacent to an S(Om
wgnroup418Ehe conmpounds according to this i nvent POWERW®S/012203
activity as protein kinase 38nhibitors, in particular
src famly tyrosine kinase inhibitors, and may
wit 8fegfreviso B waRhutd addoR® tdieseht i 6@t pivb, Oiis ckosgaapds not
pedi at ed Ec?‘ said tyrosine kinases. The famly of
adjagerg do gRLS 8@4Pp| ays an inportant role in the

regul ation of cell signaling and cell proliferation by
hosphoryl ating tyresi. [ : j .
R
in lparticsibag sicsfaidlypiyrosine binashipbihitons, apd anay herafoge be usefull for the
' @,35& | ' O AIOARED The FARTHBOly A At
tr%ké jsgisgg%eg,ﬁieg%%%o%%dg%ﬁ djélrs]ord rg, r Hone. 10. nas:s
Plejis PaiaisRoTtans Fpl§ iRdde sesdlaion Pk s %lg?ﬁi\?érﬂfﬁ%o?? rgglifsgation by
pHésSibriRLAE tfrofin@ g@idutes iofl pepiidds r@d gibicin. Irapgrdphiatequyivation

of, for, .exanple, transpl.ant r.ej ectio i-nf.| a [ .
ORI FRIP oo S PR BT e Y GBI tacluding
inflegtareg inmahbligighl, @GNS hisgrdélsz bei eneplogitak disseders, or bone
diPar ki nson, stroke, osteoporosis, cancer, and benign

M8t pl asias. 15 The conpounds of the present
i nvention have surprisingly been found to show

C&HPE&%EQFHH@ ?@,&%hv&moa B3 BERLE & dcfive/ haéats fn0Bie phdention
W at least the sane inhibjitor .aﬁtIVI ‘%}a@alfﬂﬁd

angk ghergnyogh der l@?‘%%léstféﬂil’l"r’r’éfeieﬁ@?%ﬂ& %mHF% VZOVy syndrome,

rlfﬁﬂﬂﬂﬁ&dartlﬁii@s';lvpédrﬁbi@ irtsyenosie/plegit tasthinivg Abzhpienend Sdisease,

ow in the art. Objects of.th esgnt._ i nvention are
Parismseay el QRO Ey HIFSD f‘n‘iR%PIg‘hg rf%& agﬁs{ ceutically
acceptable salts and their enantioneric fornms, the

Tﬁ%gg@gﬁ%ﬁ?@ of fthe% .?es.@ll?piﬁﬁfenmtﬂgw %jrp‘fﬁfnhgﬁruﬂge?r found to show

nts contalning themand therir ufacture as
imerioved phatrpeeokinetiofparsiaetsole Vientipgsies WH %m“&g’f ﬁh‘-‘ same
inhiHitdeP AtlvRYy a@AinRsRYB7bdiAdkiAhses bhd AR IRGefoRSROCIdBIah ¥nhdnced
1 I\I;?Eles, ,eS  an d(iso ers as nti oned, above or in the
bieayaitabitty rampared i the SBBRAIH dicaneht's. 25 As used

herein, the term"al kyl" al one nmeans a straight-chain

t br hed- chai n_al kyl u i N o] .
B PR Frot) B iR SRR T s
cattiaglly, acpeppatdpsdlts and @bmnp;dn,tlomeblgtf%ms, Qxem;ggqrgtlon of the above-

rdefifibnddon) odl};dg,ce}'ﬂ%dﬂ:am&itb Eothin® tHel arfSthelt R€irufacture as well

| SONEers. erein, the term”al koxy" refers to.a
as; theaghof he mbaremsatiened ﬁomgeulwggd%é%f‘r omEaly O Pantion of

IMAQEST Bspbhiflly’ dfKillnesse®rdridodisosdedd 3! kyehtigh@limbase or in the
def . ned apove. anpl es i nclude net hoxy, ethoxy,

“BPB%’)‘IT“S?(?,CQIE %@?@E&‘? IBMERPY I oxy, 2-butyl oxy,
tert-butyloxy as well as n-pentyl oxy and n-hexyl oxy

A%;%%%E%%éag}‘% ?ﬁé‘%?ﬂlgyl"‘ IRAE 'h‘?eanypstgggh%&%ﬂﬁ&sbranched—chain alkyl

group containing from 1 to 6, preferably from 1 to 4, carbon atoms, such as methyl,
ethyl, n-propyl, isopropyl, n-butyl, 2-butyl, tert-butyl, n-pentyl, n-hexyl as well as

their isomers.

As used herein, the term "alkoxy" refers to a straight or branched chain
hydrocarbonoxy group wherein the "alkyl" portion is an alkyl group as defined above.
Examples include methoxy, ethoxy, propyloxy, i-propyloxy, n-butyloxy, 2-butyloxy,
tert-butyloxy as well as n-pentyloxy and n-hexyloxy together with their isomers.
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4 The term "al koxyal kyl " means an al kyl group as

defi ned above substituted by an al koxy group as
wdebisveB2above, such groups are for exanple PCT/EP2003/012203

met hoxynet hyl , met hoxyet hyl 4 et hoxypropyl,

et hoxynet hyl , et hoxyet hyl, ethoxypropyl,

THtEHRY :'ﬂ]iﬁ!%ﬂliﬂ?f knegn;ffﬁll Mlgﬁtbﬂ%/ds,dteﬁhfwék?tb@ ltsﬁﬁstitutfd })y an glkoxy
echot ROATBEH e an o RATRREdN o sEbibi BT it

méthetyprodnereshoxfhethygr methoyyetlndl k etiioxppepsl, a propyloxypropyl,

sat urat ed, nacyglic ri t akni 5
mePpi  <BPRIRE « By yRRh " LEb MG Bubg Pert-butyloxybury
methotypentybyethoxypaitploptopyloxypestyd prhiding theirdsasprasey | |

cycl oheptyl or cyclooctyl. In the term

"al koxycar bonyl " al koxy has the meani ng g&ﬁen ab%ve. bi
Tiedarm | @sloghyk uaenns 2gatyFalerh SRoOSTHECHEPBENEE L0 6, preferably
fr&hh9XsCar baByh, atBRRP XY eRIPRENIL, cyddbieflpxydasdaeny kycohexyl,

W@EUto car.bonyl , 2-butoxycarbonyl,
CYEPERIBURE 98%? nyl as well as n-pentyl oxycarbonyl

and n-hexyl oxycar bonyl together with their isomers.

The terig "acyl" and,” Lnos fefer t £ such
ingthE ey “ienftbonf IR KoL Hionfo fen! ol Sipples of suc
grgnpu preametiefyrebonybostboxytabIngd, peeneryeprhonyl,aispippeyycarbonyl,

BeLs! tesys d napiibitkycafborl i
n?_ﬁfoé%ﬂatrﬁy . Z-Z%élgh E%/flb(.)l%mhe t?dgrm " g’r',c\glﬂéjlgrgyl " a;s uvéeed *
e

n
piioxyersbene andia-hexylpxgpibepyldescias i RSB 3Pttt ached

to a straight chain al kylene group having 1 to 3

car bon at ops. .Exanple of such groups, benzyl NLL :
The fBncany| a3 pHUATIERY relels Maof PIRS RoRERE SR Q) NH- in
whith Bistayilalltyb gepes defdtedwbote.t hei r i sonmers. The term

"heteroaryl" neans a six or five nenbered aromatic

ring which contains up to 3 heteroatons sel ected
The tapeiaghtas yased beveln denajes Sphenyh #pf aephyl ¢ gn1-naphthyl, 2-
nﬂgﬁﬁﬁparyl groups are pyridyl, pyrimdyl, pyrazinyl,

ridazinyl, triazinyl, thienyl, imdazolyl,

pyrazol yl, oxazolyl, isoxazolyl, thiazolyl,

The ki "az@dliyl] ad ied tieferodatoresanadylgzalpyis ddfined alydve attadhed to

tri Lyl. The t "het I (o '
o frghegiay alkEps i b, BLY G5 aipri ISR Bl groups
atecbemzglt i gibghethyln dipheattheldsewell gs pbeniapylrapdiphenbgtyl together

WA RQPisomRf. term "optional Iy substituted” in
connecton with the aforenentioned groups neans, if

not otherw se specified, unsubstituted or substituted
TRE 68 nPThekBYAFAImdah B Sixl0t five Pnenst PgParondayid rimgywhicly edraains up

SRLUC TG I LT NN N T

groups are pyridyl, pyrimidyl, pyrazinyl, pyridazinyl, triazinyl, thienyl, imidazolyl,

n

pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, furanyl,
triazolyl.

The term "heteroarylalkyl" as used herein denotes a heteroaryl group as defined above

attached to a straight chain alkylene group having 1 to 3 carbon.

The term “optionally substituted” in connection with the aforementioned groups
means, if not otherwise specified, unsubstituted or substituted once or several times by

halogen, hydroxy, cyano, nitro, amino, acylamino, alkyl, alkoxy, alkoxyalkyl, -CONH,,



-S2NH2, -S(O) .- alkyl, -NHalkyl, -N(alkyl) 2,
- CONH( al kyl), CON(al kyl)2, -SO2NH(al kyl),
wo30RNGed2Byl ) 2. The term "hal ogen” neans fl uor POEEP2003/012203
chl orine, bromne or iodineS A preferred enbodi nent of
the present invention are the conpounds of fornual |

-SO,NHgT eiSORLalkeB" ema&rlhde@@kfl)zor -@ORYHI (allg)c | @ONX(alkyl)s,
@rﬁh(%%ﬁt e%(gﬁ(éh? aryl al kyl, heteroaryl al kyl which are

-SQe b ot Upst it ut ed; R2 represents hal ogen,
cyano, CF3; 10 R3 is independently hal ogen, hydroxy,
cyanoy. nitro, am . acC ] = o SO2NH2,

THetAA? Thaldaeh medi§ fibrisd) Cﬂ"ﬂﬁf@ﬁ?ﬁ‘@ Fogy SH al kyl ),
-CON(al kyl')2i  -S2NH(al kyl), -S02N(al kyl)2i or alkyl,

Aglle X enf IRNYA! dFhe WRERPiRERIGH dre ORI doRRRuUnYs of formual I
ubstituted; R4 represents hydrogen, alkyl, al koxy,

cyano; and 15 Ais a group of formulae 5 RR5 R5 O X
5 widhrdd N (R, RBIRB 1 R7 A1 RA-28 A3R5 R55R
R6 ORENR6 7/NR6E RB, s"X7 RA4RA5o0 RAG6
R5 i s hydrogen, hal ogen, hydroxy, cyano, am no,
R'acy!| aspresentslydydgenarkoxy, 20 al koxyal kyl, - CONH2,

- oo e AT Sl oy iAot which are al
- SOz Npiokeglly) sebstitapadesent i ndependent |y from each ot her
ROY AT Q@R serfd KilbgeR! cya & CFR6, R6’
10 R is independently halogen, hydroxy, cyano, nitro, amino, acylamino, -CONHa,
-SO,NH,, -S(O)-alkyl, -NH-alkyl, -N(alkyl),, -CONH(alkyl), -CON(alkyl),,
-SO,NH (alkyl), -SO,N(alkyl),, or
alkyl, alkoxy, alkoxyalkyl which are all optionally substituted;
R* represents hydrogen, alkyl, alkoxy, cyano; and
15 A is a group of formulae

R® is hydrogen, halogen, hydroxy, cyano, amino, acylamino, alkyl, alkoxy,
20 alkoxyalkyl, -CONH,, -SO.NH,, -S(O)p-alkyl, -NH-alkyl, -N(alkyl),
~-CONH(alkyl), -CON(alkyl)s, -SO;NH(alkyl), -SO,N(alkyl)2;
R%R®  represent independently from each other hydrogen, alkyl or oxo;



10

15

20

25

30

WD 2004/ 041823 PCT/ EP2003/ 012203 6 R7 is hydrogen,

acyl, al koxycarbonyl, al koxyal kyl; or alkyl which is
wopbtimaed2By substituted with hydroxy, cyano, - SPOrmP2003/012203

al kyl, amno, -NHalkyl ore6-N(al kyl)2i R8, R8

represent independently from each other hydrogen, oxo,

th‘ég%% St%e d%é?hk%éb rca&oﬁyl , dlkdsyhlkopbi onal |y
en
or prBT recy esasamin s R B, ol Yi0)malion
pi pf‘gﬁhdﬂ NﬂLh }&(NXzﬂkylﬁt kyl, or a grogp NROR9 |,
n e
P S R i St ISR R8T a“#wﬂwl
Ilngoms an optional second chem cal bond; n is O,
or I
phar nrg@eut Pca?%nf ascl%(semtu %g: e ggl th g%l\f- oxi,. d nand%rmhdm Lk

wi t h mérpholinwi Riperatiat ¥ dralke-PipGeAp: 1Y eﬁm:%’élﬁt‘ # o%QQ)m
ar ougdkyﬂ& ng}’pwhgreﬁpt adjacent to an S(Om

grou oth t of
01 OUR s sad 1o hefperRoll Rt ol s Biephon are the
X and nsmgigeneﬁ@(t(h)gg errbodl nment of t he |nvent| on are the
d R3
th ﬁ%ﬁ@ﬁ&%ﬁtwpg‘f’ 88?9 véhhg#l%fag%crﬁédéeﬁ? fluorine,

n chl onsﬁ,e],of(ﬁ'om ne or iodine and n = 1. Preferred are

corrpcz)lg % . formula | wherein R2 represents brom ne
r'épresents fluorine. Most preferably R3 is

Pl ocatiet Ja®r Fhe 6-position of the phenyl ring. Al so
preferred are the corrpounds of formula | wherein R2

R3 bot h res 1. Anoth
oS AEAICEl ACHE I 5 R-BP e LR tinds, wher i n A
is a group of formula A-1, A-2, A3, A4, A—5 or A-6
wgﬁ 126? p]bcgf?sg ?tov\é Rgg CBIIR petnlt gﬂ%xb%roﬁ% 1% toﬂ& Q)up 1s not

or cyano; I s hal"ogen;
adjacent to an S(O),;n group. g ’

Another embodiment of the invention are the compounds of formula I wherein R®

represents bromine and n = 0.

Another embodiment of the invention are the compounds of formula I wherein R?
and R® independently of each other represent fluorine, chlorine, bromine or iodine
and n = 1. Preferred are compounds of formula I wherein R? represents bromine and
R’ represents fluorine. Most preferably R’ is located at the 6-position of the phenyl
ring. Also preferred are the compounds of formula I wherein R? and R® both represent

chlorine and n = 1.

Another embodiment of the invention are compounds, wherein

A is a group of formula A-1, A-2, A-3, A-4, A-5 or A-6 as defined above;
R! is optionally substituted alkyl or aryl;

R? is halogen or cyano;

R’ is halogen;

n isOorl;

R® is hydrogen; and
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wohersvacesit i cal | y acceptabl e salts thereof.

nis 0 or 1; R5 is hydrogen; and WO 2004/ 041823
PCT/ EP2003/ 012203 7 R4 hydrogen or nethyl; and
SBCH/EP2003/012203
conpounds are for exanple: %
7-(benzo[ 1, 3] di oxol - 5-yl am no) - 3- (2, 4-di chl or o- phenyl)
R? 1- (4hydrohexyrmb@flyhdd 3, 4- di hydro- 1H pyrinido [4,5-d]
pyrimdin-2-one or 2- [7-
(4, 4- Di oxo- 3, 4-di hydr o- 2H 4l1anbda*6*- benzo [ 1, 4]
pbaradseuticaBy ydcapiiable alfs-thereof.
nmet hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]
p%lri m din-3-yl] -benzonitrile. 10 Anot her enbodi nent
Sgh qomepqupds atei fonexamplas onpounds of fornmula |, wherein A
is a group A-1 as defined above. Especially preferred
e c ounds of forpula |, wherein A is a group A1,
TIRENET h Rk S bamiBg d; Crtzdielogs phemin kL antihesy-phesyiy 3.4
dihydfd- 1A ricido[455-d] geyimidiR22-lome hal ogen;  R3 is hal ogen;
20nis O or |I; R4 is hydrogen; and pharnaceutically
acceptable salts thereof. Such conpounds are for
oexanpl e: 25
3- (2- brono- phenyl ) -3, 4-di hydro-7- (1" -acetyl-spiro |
1, 3-benzodi oxol 0-2,4' - piperidine] -5-yl) amno- 1
2-[ Fri by lPiosg 13 4rildhdfoa2 18-4dmbda* Firbeiiae] R4 JoXathjin-coylemino)-1-
mdtHyP2dxe D4 RINS/AYd-» iRy A5 fyrinki S BRAK | -sp
ir g [ 1, 3-benzodi oilg%}girgi,dgws g?%’gg%ﬁlﬁgwgé}%b Rgbréi no-
1 -methyl-pyrimdo [4,5-d] pyrimdin-2 (1 H -one, W
ARG 6rhb8aAn AT 2 S tibl? 2R conSpounds of formula I, wherein A is a

st %P0 RabhRr RSy &&éﬁéﬁ%@ﬁ&&a& b foraala, wherein

A is a group A-1, wherein
R’ is hydrogen;

R’ is as defined above;

p is 05

and

R! is alkyl;

R? is halogen;

R is halogen;

n isOor1;

R? is hydrogen;

and pharmaceutically acceptable salts thereof.

Such compounds are for example:

3-(2-bromo-phenyl)-3,4-dihydro-7-(1’-acetyl-spiro[ 1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino- 1-methyl-pyrimido[4,5-d] pyrimidin-2(1H)-one,

3-(2-bromo-phenyl)-3,4-dihydro-7-(1’-ethoxycarbonyl-spiro[ 1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d] pyrimidin-2(1H)-one,
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pi peridine] -5-yl)am no- |-nethyl-pyrimdo
[4,5-d] pyrimdin-2(1H)-one,
wG-2(®@/b18280- 6- f | uor ophenyl ) - 3, 4- dlhydro 7- (1" - eCh@EPy®aN12203

bonyl -spiro [ 1, 3- benzodi o%ol o- 2, 4' - pi peri di ne]
-5-yl) am no- 1-nethyl-pyrimdo [4 5-d] pyrimdin 5
3- ((%Cgﬂd}ﬁ(ﬂ@ﬁuoﬁjph@g 105 Q[@.hfﬂch@m}‘(]) -acéyBspdidiy,drtenzodioxolo-2,4-

pigssidjag) %vlﬁ%nin%m%lw? RRRTRO S 2 @R 1)
pyr|n1d|n 2(1H)-one, 3- (2-brono-phenyl)

3- &2 %rogéch gﬁg‘o&p&egﬁ} Z’; A= &1?1 55% ??ieye% :)rbéﬂ};l rsi31r£) 1,3-

ben’a)cyd)})oéanﬂb-pipemdtﬂﬂ:iﬁﬁ mammpdon{eﬁw putisyada | AS ol lpyppidip-

2(y9?§n5rono 6-fl uor ophenyl) - 3, 4-di hydro-7- (1" - (2- net hox
yethyl)-spiro[1, 3- benzodi oxol o-2, 4" - pi peri di ne]
3- %ﬁbbﬁrﬁ §411ﬁwm VPMf-kaﬂ‘iniﬁplfd[lB lﬁﬂnz@&lbmibdl,m-

pigeribinelny, 39?18%&25 e e e R ek
-nEthyI pyrimdo [4,5-d] pyr|n1d|n 2(1H) - one, 15

3-12- i?'odgr Oggﬁl}gi: %%%Ydio&g A Qﬁegh )%(ﬂuy]arggy rm’l 3-%91%0%1({)(010-

2,4 rEpbrydinply -iyhatind- - reethyl-pyyinnidp n'%ﬂé’l *?Pe’
(2- bromo- 6-f | uor o- phenyl') - 3, 4- dlhydro 7- (splro [

3oy e pherg et AR syl SR 1.
be(n%o@ib%l@ =208 ipe dnd) B ydmhind. Kottithyt rycimid [1,5-dixty hiyidisp

benzodi oxol 0- 2, 4' - 20 pi peri di ne] -5-yl)am no-
z@gﬂéFEyl-pyrlnldo[4 5-d] pyri m di n- 2( 1H) - one,

3- (2- brono- phenyl) - 3, 4- di hydro-7-(1' - cyanonet hyl -spiro
RZ ][')T?Iﬁlg ep@x%gﬁ 949 18‘(% f517 —&ipﬂjogl‘rslg k@aﬂﬁloxoﬁ) Ylﬁl)—pﬁghﬂfﬂ‘e -5~
Yli&ln(nZwb} madlyirpm &ér@@wsm@nﬁ éIHI)I';Pd'F:o 7- (spl ro|

, 3-benzodi oxol 0- 2, 4" - pi peridine] -5-yl)am no-

sﬁa@%%%'q;{%{d e A i R

ig@ﬂﬂiﬂé]ld syl pinihen rdbthyl-pyrivhtodd,5-dpysmalig2olih)-0ee as

fined above. Especially preferred are conpounds of
formula I, wherein WD 2004/041823 PCT/ EP2003/ 012203 9

342itsomogfi-BugrosplEnyMdet-dihydrorE- (Firaiydrsgeeriosele-2.4 -

118 idoy45 MinDytipege; or 5
p§%ﬁ§?E£85§og§F?y sggﬁf?$%?EJMmﬁ?ﬂpﬁ?%roggﬁ, cyano,
pyrrolidin-1-yl,
3-(2-bromo-6-fluoro-phenyl)-3,4-dihydro-7-(1’-methyl-spiro[1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H)-one,

3-(2-bromo-phenyl)-3,4-dihydro-7-(1’-cyanomethyl-spiro[ 1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d] pyrimidin-2(1H)-one,

3-(2-bromo—5—methoxyphenyl)—3,4-dihydro-7-(spiro[1,3—benzodioxolo—2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido(4,5-d]pyrimidin-2( 1H)-one.

A further preferred embodiment of the invention are the compounds of formula I
wherein A is a group A-2 as defined above. Especially preferred are compounds of
formula I, wherein
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nmor phol i no, piperazin-1-yl, 4-alkyl-piperazin-I|-yl,
pi peridin-1-yl, -S(Omalkyl, or a group NROR9',

woheraus2R9 and R9' are i ndependently hydr ogenpCaieryio3/012203

or cycloalkyl; and 10 R1 i% alkyl; R2 is hal ogen; R3
is halogen; nis 0 or 1; and R4 is hydrogen; and 15
Aphar nsaguoieAld, whaegept abl e salts thereof. Such

€0Mpo are for exanpl e:
Rs-(z-taé?‘g’nro"-gﬁﬁlreny|)-7-(2, 3- di hydro- benzo [ 1, 4]

Xdi oxi w-o8ygdnami no) - 1- met hyl - 3, 4- di hydro- 1Hpyri m do

RE RS- e iRz Ra :
é-(z-g%% Mﬁ%ﬁ%ﬂgﬁﬁgTﬂﬁ§?ﬁ g§f¥(2-pyrrolidin-l-ylnethyl
- 2, 3- #kry aeRfiongly z substitutadl with hydrogen, cyano, pyrrolidin-1-yl,

g;?:(:nﬂméplydzlﬁlg gobifbré]z'ilg-iltw,dr oﬂa!lky@fﬁﬂemz‘ﬂp—l[yi’ 5> glperidin-l—'yl,
3-(2-5?@361, Eﬁ???ﬂ&qﬂ%gﬂgbw#@ﬁélpyrrolidin-l-ylnethyl
- 2, 3- Bi indiR Oare bhedvpendently Aydeigew,iallkyBoydyeldh

- ,4-dihydro-lkbpyrinidg4%4,§-d]ng$riggdin- - one,

- (2- brono- phenyl ) - 7- (2- di et hyl am nonet hyl - 2, 3-di hydr
Ro- beniselkyl; 1, 4] di oxi n-6 25
Rylaniggﬁb%aﬂethyl-3,4-dihydro-lFprrinido[4,5-d]pyrim

gin-ZE%Qe, 3 - (2-brono-6-fluoro-phenyl) - 7-

R(2-di hﬁﬂﬁninonethyl-Z,S -di hydro benzo [ 1, 4]
ndi oxi R0&r)lad no) - 1- met hyl - 3, 4- di hydr o- 1H- pyri m do

R{4,5-d¥(ﬁériqidin- 2-one,
3- (2-5PENOEFRhAERT 1 ) - 7- (3- di et hyl ani nonet hyl - 2, 3- di hydr
ploarhrananichllylacddptabl@salts tiferecdD

yl am no) - 1- net hyl - 3, 4-di hydro- | H pyri m do[ 4, 5-d] pyrim

di n- 2-one, WD 2004/ 041823 PCT/ EP2003/ 012203 10
Swh(compoynds e faresamplehenyl ) - 7-

(3-di net hyl am nonet hyl - 2, 3-di hydro benzo [ 1, 4]

| oxi n-6-yl am no) - 1- met hyl - 3, 4-di hydr o- 1H pyri m do

3-?ér’%sqra?-péﬁpﬁwdgﬁ:d@y@ﬁé)’engo [1,4] dlom)r/1-6—ylamino) -1-methyl-3,4-
dibdror Hpyghedy4)s-dpyAnsdial pprePY| ani nomet hyl - 2, 3- di hyd

ro-benzo [ 1,4] dioxin-6- 5

yl am no) - 1- net hyl - 3, 4-di hydro- | H pyri m do[ 4, 5-d] pyrim
3 'ﬁz-brcznmphgff_l}&) -1 -r(lahylbi-(ﬂm’yﬁbﬁdi_wh ])-}élrriletml’w ihydro-
b2 T LA As 2t hyds -6t hydr o z 1 4*

Rl e e R G e R R RV

di n- 2- one,
3-(2-bromo-phenyl)-1-methyl-7-(3-pyrrolidin-1-ylmethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

a

3-(2-bromo-phenyl)-7-(2-dimethylaminomethyl-2,3-dihydro-benzo| 1,4] dioxin-6-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

3-(2-bromo-6-fluoro-phenyl)-7-(2-dimethylaminomethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-

2-one,

3-(2-bromo-phenyl)-7- (3-dimethylaminomethyl-2,3-dihydro-benzo[1,4]dioxin-6-
ylamino)-1-methyl-3,4-dihydro- 1H-pyrimido[4,5-d] pyrimidin-2-one,
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3- (2-brono- phenyl ) - 1- met hyl - 7-
( 3- nor phol i n-4-yl et hyl -2, 3-di hydro benzo [ 1, 4]

wdi2engioatsdsyl am no) - 3, 4- di hydr o- 1H pyri m do [ 4, Be€TjEP2003/012203

pyri mdin-2-one, 10 10
"~ 3-(2-Dbrono-6-fl uoro-phenyl)-1-nethyl-7-(3-norpholin-4-
3- §0-bwinty-b-fRiofo-ghénil- v 3 ldenedylaminabhethyl-2,3-dihydro-

begi%;ﬁ;f,i[# cgg}ﬁ_xlf)?g'ﬁlgl?gc; ) ?’I —?’ﬁegﬁyli%%-8i_h%ﬁo%—ipr)§iri%dg ﬂl’,éa]dplyrimidin—
2-@ad, 2- br ono- 6- f | uor o- phenyl ) -1-nmet hyl - 7- (3-pyrrolidin-1

-yl met hyl - 2, 3-di hydro- benzo [ 1, 4]

di oxi n-6-yl am no) - 3, 4-di_ hydr o- 1H pyri m do 4’5Eg% o
3-f?ybﬁomquhenzl)o?réz.-CYdQHrphﬁﬁmHm%h}ﬂéeﬁ-éﬁ@dﬁbL@m digfxin-6-
14 BV B bthy W) €18 é-ﬁﬂ“g- $mffoPd, s iRidifesRi N RS is
y'nyd?ggen; & I's oggéen; 3 is(%idﬁggﬁﬁ;lénd R' al kyl

substituted by hydroxy; 20 and R1 is alkyl; R2is
3-(PabR@eN pheryB - i -tndiRil-T9@AmorPplictinO4-Plindthyl gl dfydR4 i s

B S8 ) BRI 3H 6L B0 5812 one

3- (2- brono- phenyl ) - 7- ( 2- hydr oxynet hyl - 2, 3- di hydr o- benz

3@ttt PR ) SO lrpilin £ vimettyl 33-dibydeo
bepgalil %\pﬁnzﬁ-ﬂﬂ@nq}é,%MwﬁMi@%WWMWw@@@-O@i
3- (2- brono- phenyl ) - 7- ( 3- hydr oxynet hyl - 2, 3- di hydr o- benz

1, 4] dioxip-6-yl am nqg)- . .
52 -%:fgl,oa@aﬂﬂgy&% SAUBY (drmgepllint-gjmethyl-2,3-dihydro-
bepya (il @ dibxinA-glamino)-3,4-dihydro-1H-pyrimido{4,5-d]pyrimidin-2-one,
3- (2-brono-6-fl uoro-phenyl)-7-(3-hydroxynet hyl -2, 3-di h
ydro-benzo [ 1, 4] dioxin-6-
3-(2-hreina - flnonephenyd 3 1 -methylyid ( opiplpdini Injlowthyl-2,3-dihydro-
- . fo I ] o - » . . = . . e I
L A D S P e o i e i 8
ydro-benzo [ 1, 4] dioxin-6-
Furth@ipRgorrel-ai@Edidp orthdd ol FdruailOF, dhefit | M do
[4,5-d] pyrimdin-2-one. Also especially preferred are
conmpounds of fornula I, wherein A is a group A2,
Awher as agidbpifs2 jwldragen;

R’ is hydrogen;

o

X is oxygen;
R® is hydrogen; and
R¥ alkyl substituted by hydroxy;

R? is alkyl;

R? is halogen;

R® is halogen;

n is0 or 1;and

R* is hydrogen; and
pharmaceutically acceptable salts thereof.

Such compounds are for example:

3-(2-bromo-phenyl)-7-(2-hydroxymethyl-2,3-dihydro-benzo[1,4]dioxin-6-ylamino)-
1-methyl-3,4-dihydro-1H-pyrimido{4,5-d]pyrimidin-2-one,
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10 Xis S(Om mis 0, | or 2; R8, R' represent
hydrogen; and R is alkyl; 15 RZis halogen; R3is
woab@gers2s n is 0 or 1; R4 is hydrogen; and PCT/EP2003/012203
pharmaceutically acceptabl eisalts thereof. 20 Such
conpounds are for exanple:
332 (Bommoeptenpen(sl-hydfotynchdidp ditgdiebeano( 1,4]ddxin-6-ylamino)-

1°r§9t§39dﬁ R d?hyééﬁcﬁ‘gm Oyl B pitutian 2l © 1y i 4o

3- (2- brorm phenyl ) - 7- (4, 4- di oxo- 3, 4-di hydr o- 2H 4lanbda

3- %Q*brgﬁﬂz@gl{lor’b rréﬂell'?% ty 4118:1 é%neth}(l'i?) dlhydro bf;}l_zoél é]ldb%u? -6-
bmgitey]l- 3>43d7(h2dt§rbﬁtp)’6m1ﬂ9iﬂr h?Yéwyl jn-2-pne, or
(4 4 d| 0X0- 3, 4-di hydro 2H 41anbda*6* benzo [ 1, 4]
- 3,4-dj hydrao- 1H r|mdo
F(é hl | n%@p%l‘lqla& 27 gnngycﬂoiyrr?ethyl 2,3-d yql dro—ber?z%[l 4]dioxin-6-
yl’éfr(nio)bl -arethypi3ergtihydro- (4 phrichhids ;B3 d pydinkidii-9-o2k- 41amrbda
*6*-benzo | 1 4] oxathiin- 30
6-yl am no) - methyl-34d|hydroIH-pyrlmdo[45d]pyr|
Alsogpreciallp peeferiw 226 carhpair8 ®f RETEPR 00BN 2203 12 A
further preferred enbodi nent of the invention are the
conmpounds of forpula | wherein Ais a group A-3 as
Adef i nis@ SEHBA-2. WBEFElT al |y preferred are conpounds of
RForrruisahydino whierein Ais a group A-3, wherein 5 RS is
ydrolgs?)§7 is hydrogen or alkyl; Xis S(Om mis
Qm’RS R$ independently represent hydrogen,
moxo ois0al &oXky, 10 provided that for one of RS,

Rﬁ){%‘s’be}eggks%%yaltb%egashed line is absent, whereas
and

R is alkyl;

R? is halogen;

R’ is halogen;

n isOor1;

R* is hydrogen; and

pharmaceutically acceptable salts thereof.

Such compounds are for example:

3-(2-bromo-phenyl)-7-(2,3-dihydro-benzo[1,4] oxathiin-7-ylamino)-1 -methyl-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

3-(2-bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-benzo[ 1,4] oxathiin-
7-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

3-(2-bromo-6-fluoro-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-
2-one,

3-(2-bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-benzo[ 1,4] oxathiin-
6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one.
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for R8, R8" being hydrogen or al koxy the dashed |ine

may represent an additional bond to forma double
woaomjo4em280 R is alkyl; 15 RZ is hal ogen; R3PCE/EP2003/012203

hal ogen; n is 0 or 1; R4 i1 hydrogen; and

pharmaceutically acceptable salts thereof. 20 Such
Acmmheu prﬁer%deeﬂlbédlmmf €he invention are the compounds of formula I

dro 2H b
wRerst RO ERS A s AL Hbonk, BpSRY Buclhroed e reranaigs of
f({rml@eldwhgy:m m di n- 2- one,

3-(2-brono- phenyl) 1-met hyl - 7- (4- met hyl - 3- oxo- 3, 4- di hy
dro-2H benzo [ 1,4] thiazin 25

A7-y] aﬁﬁrswumAfﬁ,whntymo 1H pyrim do [4,5-d]

RPYT i Nis Qhird Ipne 3 - (2-brono-phenyl) -1-nethyl-

{4-met xo-1, 2,3, 4-tetrahydro-
||anb’dgl¥‘5twgﬁéﬂrz ik 1, 4]
Xt hi azmS(G)nyl am no) - 3, 4-di hydro-1H pyrimdo [4,5- d]

moyrl s%lj; one, 3-(2-brono-phenyl)- |
-meth [ %l?methyl 3, 4- di hydro- 2H-benzo [ 1, 4]
RY, IR azlndegend@@dwteamscmﬁlyémgemdxy@r alkd¥k pyri m do

4 5
[ Qiﬁreﬂrﬁﬁeny 8{19 E}ﬁ]ét hR | be}n§ %xo t)%lg dgslhed dhrhe 18 abseélh_v%hereas
nzo [ for & Whb alzlg Ogﬂnam" alpxg, the @l H}qglrbnqkm@yrﬁms@@t an

[4 5- gliditiyral BbAUd By Rrdnedoude bia4/ 041823
/ EP2003/ 012203 13

- (2- brono- 6-fl uor o- phenyl ) - 1-net hyl - 7- (4- net hyl - 3- oxo
R13 4- ﬂlaﬂnytjro 2H benzo [ 1, 4]
Rthl az alo gAam no) - 3, 4- di hydr o- 1H pyri m do
P di n- 2- one,
(2 19 ers fl uoro-phenyl ) - 1-net hyl - 7- (3- oxo- 3, 4- di hy
dro Zﬁoq)@ zo [ 1,4]thiazin-

@yla i hydro-1H pyrim do
R[4 5. %ﬁ%ﬁ?ﬁ)&ﬂ 2-one, 5

pRarfrAcitienlly 2a6tyble saltsBérBotl - 7- (4- met hyl - 3- oxo- 3, 4- di hy
dr o- 2H benzo[ 1, 4] t hi azi n-
6-yl am no) - 3, 4-di hydr o- 1H pyri m do [ 4, 5-d]
Slpghrdompabiundgam fiex, example:
3-(2- brono- phenyl)-7- (3 nethoxy 4- et hyl -1 -oxo-1, 4-di h
ydro | I anbda*4*- benzo ‘}3
3 {Bribsoma- pimyyl&hrnet)twlﬂﬁ-émyﬁ dibydion3idrhsnaefl gythiazirdd-
ylbhirs)H, MkHy kS A= pyd i8] 4,5-d] pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-3-oxo-3,4-dihydro-2H-benzo[ 1,4] thiazin-
7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-1,3-dioxo-1,2,3,4-tetrahydro-
1lambda*4*-benzo|[ 1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-3,4-dihydro-2H-benzo[ 1,4] thiazin-7-
ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(3-0x0-3,4-dihydro-2H-benzo|[1,4]thiazin-6-
ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,
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3-(2-brono-6-fl uoro-phenyl)-1-nethyl-7-(4-nmethyl -3-o0x0
wo3/dishydr o- 2H benzo [ 1, 4]t hi azi n- 6-yl am nBLT/EP2003/012203
-3, 4-di hydro- 1H pyrim do U4 5-d] pyrimdin-2- one 3-
(2-brono- 6-fl uoro-phenyl)-1-nethyl -7-(4-nmethyl - I
3- 210X -fRi0-H h&r@ﬂl)r Blnyatliyd-7- M—me‘dxsrhﬁﬁskokﬁemldwﬁr&zﬂ}

be%%hﬂl{ ?,%th.}aﬁlr%é-g %)531 cﬁﬁ&drg)ﬁ‘f By&ﬁ_‘h&)(y[ﬁ ] ii?nﬁn‘%dlﬁ ﬂ])n&

3- (2-brono- phenyl) 1- met hyl - 7- (4- et hyl -1, 1- di oxo- 1, 2,

t -
3- -é‘rg‘izlfonggﬁ% 5%1he‘g)‘)am&%ﬁh @5}&9}3_{4 cilllrll Iro- ZCI)-I [beI,lZSO[l é]]thlazm
6- ]dymmﬂ)cﬁ,ﬁdﬂxydm; pyrimido[4 pyr1rn1d1n—2-one,

3-(2- brono- phenyl) 1-nethyl -7-(4-nmethyl-1,1, 3-tri oxo-1

2,3, 4-tetr dr o- dg* 6% - be 4 .
-4 mar PR RO B P SROrE B IIGH bengol 1 ftbiarin-
g.hﬂyﬁd)m Al r®NE-pyrimido([4,5-d]pyrimidin-2-one,

(2- brono- 6-fl uoro-phenyl) - 1-nethyl -7-(4- nethyl 1,1,3
-trioxo-1, 2, 3,4-tetrahydro- || anbda*6*-benzo @%

3-{hbamharphenyl BT(BoetBoxy-4inkal-d-axoml éydﬂh)fﬂr@ldli{mbfk*
b@%@e@@éﬁlézgﬁﬁwﬁ) FUGERST @rcﬁlflﬁrré-Q@{ Eﬁb&iﬁdgl? BLd] frrufnﬂﬁn—

_ e conpou ds of forrmulal mhereln
2-pge,a group A-4 as defined above. Especially preferred

are conpounds of fornula I, V\,herein Ais a group A-4

R T e

bey6l1pQ diamii-6oplrninolR 3,4-dibigha B qryrinaidoplh dedl Pymmmdnh&iomy,
substituted by hydroxy, cyano,-S(O m al kyI am no
-NHal kyl or -N(alkyl)2; 5 and R is alky

3-4izbogeo:6- ﬂmorrdlenﬂDdg@nthyl -fr(#-sngghdrl, 11d101<9 1581»3145tetrahvdro-
11?%9&9% fben%gq 4] BEBLITRS ﬁ/giaﬁmspb |4¥dxﬁﬁ&891&%bﬁnﬁ@é[@§—

ch” conpou are for exanpl e
d]pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-1,1-dioxo-1,2,3,4-tetrahydro-
1lambda*6*-benzo[ 1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-1,1,3-trioxo-1,2,3,4-tetrahydro-
1lambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(4-methyl-1,1,3-trioxo-1,2,3,4-tetrahydro-
1lambda*6*-benzo[ 1,4] thiazin-7-ylamino)-3,4-dihydro- 1H-pyrimido[4,5-
d]pyrimidin-2-one,

A further preferred embodiment of the invention are the compounds of formula I
wherein A is a group A-4 as defined above. Especially preferred are compounds of

formula I, wherein

A is a group A-4, wherein
R’ is hydrogen;
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5-
[ 6- (2- brono- phenyl ) - 8- net hyl - 7- oxo- 5, 6, 7, 8-t et r ahydr o-
woRot4ta3[ 4, 5- 15 d] pyrim di n-2-yl anm noj PCT/EP2003/012203
- 2-met hyl -i soi ndol e- 1, 3-di ade, 3- (2-brono-phenyl)
-1-methyl - 7- (2-methyl -2, 3-di hydro- |
RERSs oinddpéndently sdprédent hydroken or oxo;
Rdi hyd{scL'- ldllr'(l)' rimdo[ 4, 5-d] pyri m di n-2- one;
hydr ochVol9ee® %al t, 5-
[ 6- ( 2albyloneptiselty | JutBtitrsedhy by 7 hpdwoxh, Gyand-S(©)4-alkyldr @mino,
pyri myga. = I mdin-2-ylam no]
- i soi n%%l%@?é-lgg%lﬁx?’ 20 5-
al[lcb- (2- br ono- 6-f | uor o- phenyl ) - 8- met hyl - 7- oxo-5, 6, 7, 8-te
Rt rahygragcygyri m do [4,5- d]pyrimdin-2-ylanm noj
2 2-met hyl -i soi ndol e-1, 3 -di one,
R3_(2-% €%-f 1 uor o- phenyl ) - 7-
R} 2- ( 2ishylbigescy- 1, 1- di met hyl - et hyl ) - 2, 3- di hydr o- 1H
ni Soi nld%IO-rt'i-, yl am no] -1-nethyl -3, 4-di hydro-1H pyrim do
4, 5- 5] pyTi m di n-2-one; hydrochloride. 25 A further
Rpr ef eishgdrogaiyadidnent of the invention are the

elanele] 14 I erein Ais a group A-5 as
pde?}lg‘ng‘ggﬁ{)}gvcéﬁ@gé%sgﬁr%r eferred are conpounds of
formula I, wherein Ais a group A-5 wherein R5 is

SichdioagRindShreXoi &afpygden; R8, R8' independently from
each other represent hydrogen or allcyl; WO

2004/ 041823 PCT/ EP2003/ 012203 15 and R is alkyl; R2
54[6-(Bdramerghen3-8kmethsl- D@Q@—;S,ﬁ,’f}Sﬂeﬂ:ﬁyﬁr@E%/rlmidﬁl‘!é’:,ss
n, ohar eut.| Y, acceptabl e salts
B8R Bl 2B ARG p BERE T e 10
7- (benzo[ 1, 3] di oxol - 5-yl ani no) - 3- (2- br omo- phenyl ) - 1- e
- 45 qra= - _r __.-_y.. |__-- s2 4
sip ool lachit i ingll i) M 4788050

dl\mﬁi‘l"d B-pypinudo é%@hammd@;zmﬁrlyﬂwchbrids stldr ogen;

5-[6-(2-bromo-phenyl)-8-methyl-7-oxo-5,6,7,8-tetrahydro-pyrimido[4,5-
d]pyrimidin-2-ylamino]-isoindole-1,3-dione,

5-[6-(2-bromo-6-fluoro-phenyl)-8-methyl-7-oxo-5,6,7,8-tetrahydro-pyrimido[4,5-
d]pyrimidin-2-ylamino]-2-methyl-isoindole-1,3-dione,

3-(2-bromo-6-fluoro-phenyl)-7-[2-(2-hydroxy-1,1-dimethyl-ethyl)-2,3-dihydro-1H-
isoindol-5-ylamino]-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;
hydrochloride.

A further preferred embodiment of the invention are the compounds of formula I
wherein A is a group A-5 as defined above. Especially preferred are compounds of

formula I, wherein

A is a group A-5, wherein

R’ is hydrogen;

X is oXygen;

R%, R¥  independently from each other represent hydrogen or alkyl;



10

15

20

25

30

15 Xis S(Om mis 0, | or 2; R3, R8' independently
fromeach other represent hydrogen or alkyl; and Rl
wo0mdyd23 20 R2 is hal ogen; R3 is hal ogen; RCTA&P2006/012203
1; R4 is hydrogen; and phasmaceutically acceptable
salts thereof.” 25 Such conpounds are for exanple: 3-
af®@- br ono- 6- f | uor o- phenyl) - 7- (3,3
R* di oxQ- - di hydr o- 3l anbda*6* benzo [ 1, 3]
xat hi ol ’5-yl am no) -1 - met hyl - 3, 4-di hydro- | H pyrim do
Rf 4, 5- #}helagemi di n- 2-one, 30
3- (2-Rn =phenyl)-7-(3, 3-di oxo- 2, 3-di hydr o- 3] anbda* 6*
R— benzghﬁﬂ%,e%] oxat hi ol - 5-
Ny| ani &)L net hyl - 3, 4- di hydr o- 1H pyri ni do [ 4, 5-d]
Rpyri nMstiyfroge@@dd WO 2004/ 041823 PCT/ EP2003/ 012203 16
furtLﬂ;gcr )Ereferged en‘Foditmant of the invention are
PharmactHsalinascRirble salisinereet wherein Ais a group A-6
as defined above. Especially preferred are conpounds
Je wWherein Ais a group A-6, 5 R5 s
Sﬁ%&%’%ﬁ“@éﬁ ?mﬂ?" have the significance given
above; and R is alkyl; R2 is halogen; 10 R3 is
. =~ R : an: 12 4 o .
7 RRPREL il B taritno) 2 G R R e geditydrpye
PHHBE%E’?"S At2-@®% the conpounds of fornula I,

Also especially preferred are compounds of formula I, wherein

A is a group A-5, wherein
R’ is hydrogen;

X s S(O)m;

m is 0,1 or 2;

R%, RY independently from each other represent hydrogen or alkyl;
and

R is alkyl;

R® is halogen;

R’ is halogen;

n isOor1;

R* is hydrogen; and

pharmaceutically acceptable salts thereof.

Such compounds are for example:

3-(2-bromo-6-fluoro-phenyl)-7-(3,3-dioxo-2,3-dihydro-3lambda*6*-
benzo[1,3]oxathiol-5-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-

2-one,

3-(2-bromo-phenyl)-7-(3,3-dioxo-2,3-dihydro-3lambda*6*-benzo[ 1,3] oxathiol-5-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d | pyrimidin-2-one.
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3- (2-Brono-5-net hoxy-phenyl) -7-
(4, 4-di oxo- 3, 4-di hydro- 2H 41lanbda*6* benzo [ 1, 4]

woxei4ig23 6- yl am no) - 1- net hyl - 3, 4- di hydr o- 1H pyCTmiPem3/012203

[4,5-d] pyrimdin- 2-one, 206
7- (4, 4- D oxo- 3, 4-di hydr o- 2H 41lanbda* 6*- benzo [ 1, 4]
Aofuathet ipfeferryd affibB@imedt (02-the invention are the co CFoundS of formula I

wﬁlar%%{ % ]ES ad]g}oglﬁ;([}( &p%f%ld Slﬁ(évt %Xpeaally prefh Yed grelg)—rg oun s of

f@nquda Budweeipheny| ) - 7- ( 4, 4- di oxo- 3, 4- di hydr o- 2H 41lanbda
*6*-benzo [ 1,4] oxathiin-
6-yl am no) - 1, 4-di net hyl - 3, 4- di hydr o- 1H pyri m do
A 4] 5- tﬁ]agSW]Pﬁrrﬁall n- 2-one; 25 enantioner 1,
R3- (2- grf@a;bg@ﬁenyl) 7- (4, 4-di oxo- 3, 4-di hydr o- 2H 41anbda
*gfi{/rgenzo ngt hiin-
ReRyp Bni no)ha‘ietheé‘g HiFE 23emabRVSy dr o- 1H- pyri m do
apdl, 5- d] pyr|n1d|n 2-one; enantioner 2, 3-
R(Z Bro henyl ) -1, 4- di net hyl - :
met’iyP=1, 13tr|oxo 1,2,3,4-tetrahydro- 30
Iarrbddraﬁigeb,enzo [ 1,4]
Rt hi azisglay %}lam no) - 3, 4-di hydro-1H pyrimdo [4,5 d]
pyrim one; enantiomer 2, WO 2004/041823
npCT/ EP’QO‘USVOlZZOS 17 3 - (2- Brorm phenyl)
R%1, 4- Q;l}ﬁ;ai h"ana (4-nmethyl-1,1,3
trioxo- @_tra dro- 1l anbda*6*-benzo [ 1, 4]
PPFP%??FWC?HXIPC&F:P’[H sajts eEﬂe‘hfydro 1H pyrimido [4,5-
d] pyri m di n-2-one; enanti oner 1, and 2-
* R*
S%I)Y(ar[((ﬁthg'r %193((? rélﬁ]ntnardl[l‘fycgoh%o%rl_lla rnqlaﬂai -benzo [ 1, 4]
nmet hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]

313%{)&511@ 81 qé;atyrph%nl 19 8RR %tfhh&ﬁlg&% .2 éna;n% hﬁ;

@ig |on 'S rocess

berzelk Ny fuﬁélo)plr@@&y{ 3 dndifpdreuiBE pyrimidel4,5-d]pyrimidin-

2&indydropyrimdo [4,5-d] pyrimdinone derivatives of
formula |I. Said conpounds can be prepared (a) by
reacting a conpound of the general formula 10.R2 R4

74 - Dioked,MNdibydR3) H-4ldriibda* 6 1-bgnzo[ 1,4] oxathiin-6-ylamino)-3-(2-

fluoro-6-methoxy-phenyl)- 1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-

one,

3-(2-Bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-benzo[ 1,4] oxathiin-
6-ylamino)-1,4-dimethyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;

enantiomer 1,

3-(2-Bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-benzo|[ 1,4] oxathiin-
6-ylamino)-1,4-dimethyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one;

enantiomer 2,

3-(2-Bromo-phenyl)-1,4-dimethyl-7-(4-methyl-1,1,3-trioxo- 1 ,2,3,4-tetrahydro-
1lambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one; enantiomer 2,



wherein RL to R4 and n are as defined earlier, any
hydr oxy or am no group present may be in protected
woaoowo4em28l L signifies a | eaving group such asprar/Er2003/012203
sul fonyl derivative as for Bxanpl e benzyl sul phonyl ,
phenyl sul phonyl, al kanesul phonyl, a sul fonyl oxy
3e(éerma -phergd)-f @deuﬁ&hﬂm—@-}mdtbﬂw B8Htfioxty1,08Y4-tetrahydro-

R y r.trifhuo t.ha sulfoy y, an
R W B 2 g R S B i ad gy,
unkﬁnaanm,amMUhmanLandne of the general formula 20
NH A (lIlIl) wherein Ais as defined earlier 25 and,
e required, deprotect ng a prot ected hydroxy or
2%0{4&%60&#14&1}%%%41@3 @t -benzal hé] axethéini- @plamino)-1-

5  nitiduchso- O-dilydy- 2R ARt | asrda?ggﬁmngtyﬂ-@rﬁ%grg-;a@hi&nmﬂe.

with ammonia, or with an protec am ne’ suc
benzyl am ne and subsequently cleaving off the
Apfurthee tenmitg dirBéntgsfothe, intent@nVvie thé @r@d&kd’lﬁ)rdﬁéllﬂﬁidfé’&uﬁf of the

{'ﬁ?ﬁﬁu ﬁﬂ@ﬁéﬁ[ﬁg %éé 8d?‘§y pyrhpzcio?ég‘[}] %ﬁé}fzr?fg{qﬁ%osrgey n%%}vguvels of

f@mlaéswéfmn@@uambe@m@ is then be reacted with
a bicyclic conpound of formula L' A (V) 10 wherein
resents a leavin oup as defined for L
abrefe BERAGHRE Hearpppamd ‘glﬁg%g%r afirevd2 brono, iodo, or
10 a sul fonyl oxy derivative as for exanple p-
2

R4
O
L)\N/ N/KO R’)
II?1

wherein R' to R* and n are as defined earlier, any hydroxy or amino group

n

(II)

present may be in protected form, and L signifies a leaving group such as a

15 sulfonyl derivative as for example benzylsulphonyl, phenylsulphonyl,
alkanesulphonyl, a sulfonyloxy derivative as for example p-tolylsulfonyloxy,
methanesulfonyloxy, or trifluoromethanesulfonyloxy, an alkanesulfinyl, or a
halogen such as chloro, bromo, iodo, fluoro,

with an amine of the general formula

20
1"
A am)
wherein A is as defined earlier
25 and, where required, deprotecting a protected hydroxy or protected amino

group present in the reaction product; or

b) by reacting a compound of formula (II) with ammonia, or with an protected
amine such as benzylamine and subsequently cleaving off the protecting

30 group, to give the amino derivative of formula
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tol yl sul f onyl oxy, nethanesul f onyl oxy, or
trifluoronethanesul fonyl oxy; and A is as defined
woeomioaishef ore; 15 the reaction of (1V) wth (YXTAERY0BE12203
catal ysed by a transition m8tal catalyst known in the
art, and c) if desired, converting a basic conpound of
formula | obtained froma) or b) into a
pharmaceutical |y acceptabl egsalt with an acid, or
converting an acidic 20 c Round of formrula |
obtained froma) or b) |nRo 3 srnaceutlcally
acceptable salt with .-a d) if desired,
converting a conpou of fo mula\l into a N oxide by
reaction OXIdatH@N |dMRnpg agent 1|ike
3- chl or o- per benzoic aC|d R125 trlflueggperacetic aci d,
or di net hyl di oxiran. The reaction of conpound of
formula Il with an amne of fornula Il in accordance
w t h pheessthe fphbdaarche defareddiabdvegut i n t he presence or
absence of a solvent. When a solvent is used, this
can conveniently be hal ogenated al i phatic
hydr ovhichénther bg reaeted it eyshe tormpeunst of formula
1, 2-di chl or oet hane, an open-chain ether, e.g. diethyl
et her or dii sop,, r Yopyl ether or diethylene gl yco
di net hyl ether, a cycliclether, e.g. tetrahydrofuran
(THF), an optlonally haldgena(eﬂ aromat i ¢ hydrocar bon,
e g benzene tquene a xylene or chl orobenzene, or

d Rt By
N ot WOsor T afiisnty € RoBhs POl Reosined bt bty adplosen
or Su$lfCh|atarrélorUD12yﬁﬁ)4/i@ib18)2& fOBHEABRY dari@lie as forl@xample p—

o i?@“ﬁ‘smf"’“ﬁgﬁ et e B Bl SRR e

about is podefined hgrsinbefor3C. The reaction can be carri ed

out in the presence of an acid, |ike hydrochloric

acid t ol e sul fonic aci tgjfluoro, . acetic

aci d,t (116 2¥F+t18H|<>c§ LNARTE i(ifs)é?ﬁyc])e %@FF@F&&F@HS@@ metal catalyst
bicyckndwnﬂmthemﬁﬁnﬁﬁ formula Il 5 my be reacted as

preformed salts. Alternatively, the reaction can be
carried out in the presence of a base |ike potassium
ccar bowalesiredt conveitipg adrsivaonpouad sif donnwa { obtained fdem a) or b)

d
i S S BT R hena
st roni?l‘%l%@-‘é’él of fanpudnd tqmﬁnﬁ‘ﬁ yrom <9 Pe )cartfn%@ @mmacgv{itlcally

|0\Neradcq5f§]ﬁé§d]mﬁ§abﬁlge§£}ﬁ1 range from-20C to 50C 10 A
hydr oxy or am no or carboxylic acid group present in a

starting material of formula Il or I, nmay
dopt i oifialebiyedp eoprectinecs ecmpoumd df fgniuda hﬁﬁtbmllN &ﬁ@e/\by réaction
the ag 0 g an cted
inth )&?aglrdr% 2?6 fhE:lmx%lt hé;@}j!&m% é@aﬁiyﬁéor 1y ? p%rb oc ~acid,
trifluoroperacetic acid, or dimethyldioxiran.

The reaction of a compound of formula II with an amine of formula III in accordance
with process (a) can be carried out in the presence or absence of a solvent. When a
solvent is used, this can conveniently be a halogenated aliphatic hydrocarbon, e.g.
dichloromethane or 1,2-dichloroethane, an open-chain ether, e.g. diethyl ether or
dnsopro*pyl ether or diethylene glycol dimethyl ether, a cyclic ether, eg.
tetrahydroﬁlran (THF), an optionally halogenated aromatic hydrocarbon, e.g.

benzene, toluene, a xylene or chlorobenzene, or a formamide, e.g. dimethylformamide

(DME), or N-methylpyrrolidone (NMP) or dimethylsulfoxide (DMSO), or sulfolane.
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ether, or an ester, e.g. alkyl ester. Wth respect to
protected am no, phthalimdo is an exanple of such a
wgnrop41838 exanpl e, of a protected carboxylic acCTaPR®3/012203
an ester, e.g. 15 alkyl eser. Deprotection of such
protected groups present in a product obtained by
Suieabdy, thage@ctloﬁeﬂmﬂaﬂo@ﬂ‘atfa@élﬁpératdré inhe Rarfye ofﬂab&ﬁ o€ to about

A b P L S TR I S
theapresence oflme atiddlikenttyolrodiyahicacyd KECL)s Eﬂumrﬂlﬂfmicfaad trifluoro
abdn gmncc og{: z%ﬂ:d c?tfo Far @fmgfécﬁleqﬁcy%ch %Il"'t les oefsi{)]i alll

can be 0 conver roxy
mgy beireactash aspaefprraeds sakin. Ad@rnattvnlyuﬁhﬁ r@ﬁcuﬁn ﬁillm he bardied @ut in the

pRI& B of hHasE KR Pbt8ssitlrh %aﬂ%@h@@l frlEgP aﬂﬁﬂ’é" o%ﬁufi’letert-butomde,
& nvert ed |n§ no by 3 nt with ra2|ne

dhyeiride, o g, QitFoREaPEIS: e c(Lih)y ‘glfté §]E|'élﬁl’a§r lithium

he&hmthyl dlsﬂamd?d Mﬁien&ﬁir@rstroﬁgbasce@ lth@ﬁé&ctﬂéirﬁn?ﬁal@@ﬁé’ @frflé‘djout at
free i C s oup by cleaving i
Iol‘“gﬁﬁefﬁape% eyéﬁ rg@tgg 5952 In the process

accordi ng to b) a conpound of formula Il is reacted

A"\hﬁi}om Nr@n8" or @ﬁb?)&}?fcegéif % ?\@ '13%13 F nLttaptﬁl(% material of

2-am no-derivative Q eava

foaffbléaeTétOir iY> Hrvoptienally be peotactpd m@@@etpzwﬂgad@ hpown amthe art,
dEcxi | t(ﬁfiv c@ﬁtfoﬂie%bﬁﬂlﬂﬁtﬁi@@%ted\m HelToth ©f KA BMRr, RS alRA or silyl

‘JF‘H PF SRPBSE 1 RHCTTS WHR/BREno1§ oFtear gy tpamido is an

exagnie phtuches groupf eradlayndd of h@rotedtbdixarb3fylicetiblsainldster, e.g.
q#?édg reaction mxture. The 2-am no derivative of

Fa IV can be coupled to the bicyclic residue of
formul a V anal ogous to the nmethod of W2001 44258,

&tec%n CALBLY Bhotedibd By &?gﬁ)res?ﬁpﬁpg' P(?dLﬁ:P ISBE? &ed W?eactmg a

d P(tert -
Cqmpmﬁ Qfﬁ%@la/lbmtgz(s appre pbigmlgibogde cagriest e%ten@enanner

kﬁﬁwr&p&aﬁﬂ‘ huskfdr . ar{l&&r&h&h Blan M@%EI herQhn ?3 E&f’v@rrtled{‘ into
{ al uene ene, oOr 0

e e Bt e Pl b s A ek i S el ester can be

cc@cyﬁp@brmds lnfdréxyr nsihg ah, alkdie neital a@ummmmghyahhileﬁsu]:h a@- 1Zthium

niuf ﬂ’ydrﬁ'eSA%a% f@' gxan u% ?{Eee]t)htg ujﬁnﬁ“) O%Pgéj an gg t nvert c'{ into

are an optional am n

arsemdw&r@aaﬁwmh bsrdram@e bmm@uﬁdgofsﬁted ganlmiqdlqacid@mum glch as
art R&e§ @r ! Q&?lo&@érnéhnhfbg reUApR! b/ bonve b tith UBP ek Qra]];bothc acid

T AT LA

for exanple tosylchlorlde or thlonyl chl oride and

n the r-tosylate.with an
%1? ?8&?{ %/CCés{ru o bJ agc ngl (ergflPBBB a Alslsd:g t"?f{ Hw afmonia or
an pmt@qt@argmqéqéomn tlﬂ_eOZ &rﬂmmrdeﬂvatlve of formula IV. The cleavage of an
protecting group such the 4-methoxybenzyl group, can be carried out using methods

which are known per se. For example, the cleavage can be carried out using
trifluoroacetic acid, conveniently at an elevated temperature, preferably at the reflux

temperature of the reaction mixture.

The 2-amino derivative of formulaIV can be coupled to the bicyclic residue of
formula V analogous to the method of WO2001 44258, e.g. by catalysis with a Pd-
phosphine complex like Pd(OAc), / BINAP, Pd(dba),/ P(tert-Bu); or Xantphos, in the

i
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SOH Tos- ~I / OI's HNF~a9 (NROR9' or SOCI 2 Conpounds
of formula | in which any of groups A-2, A-3 or A-5 or
wany4oiiekei r  substituents contain a sul fur aPOWEPZ003/012203
oxidized form-S(O- or -S20 2-, may al so be 15
prepared by oxidation of the corespondi ng sul fanyl
peasene wi d%aéedi’ldélﬂsé()(bg;,\MaiO’terta}LQ NaO)P(hDGK Kﬂ?moirﬂarﬁﬁibﬁ solvent like

| £ o
SRR SR P SO P R BRI i o
such as a W V-, or M conmpound, or other oxidation

doﬁgﬂ)%ga%#ﬂa la Inwfn]:}@lnq{ ks % ﬂ' P% 38R la;:l&r o A—6 and one

ures SS St
g Shepsionas Ros R @? Rq.llaae Iandaﬁl )hﬁ@étltlﬁedmanhm@bfl group, can be

phdparedards tﬁ@t&ﬁ ond- of%ﬁﬁﬂaalue&n@g:ﬂféscoﬂégﬁbrﬁﬁlg hydroxy-alkyl
ydrobrom c acid sul phurjc

drochl.ori c
Lﬂ%rlalenh e aS g0 Y5 GHEBrASAFiona Y (sabssecign R Ghe Aoy by
halogeis or eosgloxfr dh rthé: pft@d:nie of &ireé)damp&i)todylchlbhﬂé vpEaeR tchloride

[ rj.c aC| lic acid, .na
a%%l gbsealsléun(:f1 i Aire %&ﬂ%f" n@ﬁ?ﬁ%rl cto%ﬁa ngtélainc Ill’tllcglah&sﬂbmwted
aminhgnes as @mectlmamonesmanehul phoni ¢ acid,
4-t ol uenesul phonic acid and the |ike. Acidic Conmpounds
of formula I can form25 salts with bases e.g.
i norgani ¢ bases such as adghgme Iand al kal i ne earth
netals or organic bases such as am nes. Exanpl es of

I nor gani c ses rr tals used l—a|ﬁ tions are

sodi um pot @i u e@GWrOTs amy ThR’R’i ke.
Exanpl es of suita am nes are ethyl enedi am ne,

2- hydr oxyet hyl am ne, d| (2- hydr oxyet hyl ) am ne,

et hyl amine and the |I|ike. These salts can be forned

Campoag! af Germuia b invavhig AR OWET PP A, AShpt A-pfor agiaf their

siidtiaRABonesn afsulfaF ARl oxlzBd #&ndlss@ne cﬁ‘r—%f(©§2r- Llay Y6 be
2004/,041823 PCT/WELS 03/01220 21 The starti

PR BY Oxiatiog, i g julfaqyl compoup f formula 1 with
3hbnyperberapich acidy (BATHBA)y | OXOQE,O a@}&hﬁlsﬂﬁmmﬁp‘}ﬁﬁylmmrldme,

c%ﬁﬁl%ﬁa‘eef]iédat?a? E_@aﬂl ngr%fﬁ&l" ga?al st | lal’slsatwatve,éorll\ﬁﬁ) Fompound,
omatmzeme@m@pwmn tlset zerp aq_comb@ 10 sGindvbdpigcedrest X
VI VII nucleophilic Reduction addition
According to the process step c) basic compounds of formulaI can form salts with
inorganic acids, e.g. hydrohalic acids such as hydrochloric acid or hydrobromic acid,
sulphuric acid, nitric acid or phosphoric acid, or with organic acids, e.g. formic acid,
acetic acid, trifluoroacetic acid, citric acid, fumaric acid, malic acid, maleic acid,
succinic acid, tartaric acid, salicylic acid, methanesulphonic acid, ethanesulphonic
acid, 4-toluenesulphonic acid and the like. Acidic Compounds of formulaI can form
salts with bases e.g. inorganic bases such as alkali and alkaline earth metals or organic
bases such as amines. Examples of inorganic bases are metals used as cations are
sodium, potassium, magnesium, calcium and the like. Examples of suitable amines are
ethylenediamine, 2-hydroxyethylamine, di(2-hydroxyethyl)amine, ethylamine and the
like. These salts can be formed and isolated in a manner known per se. Salts of basic

compounds of formula I with acids are preferred.



step 2 step 3a NCHO R4 oxation NI OH N OH MS N NHR

step 31 IX MS NNHR MS NNHR VIII Villa
wonedMr2(24B1 1) 1) SOCI2 step 4 step 5a 2) Ar- NPRT/ER4003/012203

~~ 11 Ar reduction J~N step N NAr MS N NHRL

addition A H step 5b MS N NHR X Xl cyclisation

The ls@Ptife Rtdrhls O Diriila 0K ivﬁlafdimh id\ardlicyl- NhehlylN @ tehgsulfonyl

erotp e kprgn sV D 1o oo WOBHRE: %ﬂ’ﬁ&?ﬁ% i SePre 2
follD=whehgiulfds?l: R3and n are as defined above.

2004/ 041823 PCT/ EP2003/ 012203 22 Step 1 A corrpound of
formula VI is reacted with an amne R-NH2 to give a

conmpound of Scheme 2
COOEt p1_ OOE
Y= 0
tep 1
Mes™N"Tel T Mos™ N NHR' X
v vit nuclgophilic
Reduction addition
step 2 step 3a

R4

CHO
)Nl\/\/[ oxndahon N/YJ\OH
MeS” “N” “NHR'  step3 )\ P 1

MeS™ 'N° 'NHR

X m Villa
step 4 step 5a 2) AI"—NHZ
R4

Ar reduction

A Xy -

ITN step 5 NS
i 1 addition A A H

N~ "NHR
MeS step5b MeS™ N NHR'

X XI
cyclisation
stf,p 6
R
/f\ oxidation N l N,Ar
/k Ko So07  mes S o
’/ \\ | 1
R R
1A Xl

wherein R1 and R4 are as defined above and Ar is the residue

n XIII

wherein R% R’and n are as defined above.
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formula VII. This reaction is conveniently carried out

in a solvent which is inert under 5 the reaction
woaondisisans, preferably a hal ogenated al i phati CT/EP2003/012203

hydr ocar bon, especially di &l oronet hane, an optionally

hal ogenat ed aromati ¢ hydrocarbon, an open-chain or
st&yrclic ether, a formam de or a | ower al kanol.

ulrtably, the reaction is carried out at about -20C

to about 120C. Step 2 10 Step 2 conprises the

A tadpeiricdof fofmalOans oemtbdofitf en puiize ¥i-NHotogives ggmpound of
fofh 2 AR, 1t ﬁre%cr](%{ogl% éqn\ékﬁlkmrlgﬁkged 6446t QfvehSwhith id ikt under

I'um a manner known
thpeeacslen @ngmqnn, prefaoble @t hme@hteﬂsahphéﬁa@ hydrgstrbopgespecially

di&fd Qx& étli‘&allg %g}ég&ria@é& arBhAtfie h?@ﬂo)tar’ﬂﬁn %ﬁ@p&t@am or
or c C|IC et

C|aI e fura

cralisosther, s Germamidscara e oS b Hsthion Searged out at
abdaeWwoeC @b d NREXRAL ur e. St ep 3 Oxidation of an al cohol

of formula VIIl to a carboxal dehyde of formula I X

This oxidation is carried out with manganese di oxi de
Step2a manner known per se, 20 conveniently in a

sol vent which is inert under the oxidation conditions,

referably a hal ogenated aliphatic_ hydrqcarbon,
Stg}s @s@naqris)elys dieonienone r?amnptg%nd of @b%ﬁp 3nAf [tg give an alcohol of

fo?ﬁilu%gﬁﬂatﬁ% RBEA Gs Qyﬁfeac&ftb@dih ﬁtlhﬁﬁhbhl}imlﬁthﬁ hydride in a
oxidatron is carried ou

mepRgy JNPWIBENFE Fo PP ISP e%fdwﬁkcﬁdﬁ iRt 4y BRHpRatgps of the
reﬁﬁ&mﬁﬁ llﬁé@fabiyo afdpenicKaigi vesydisbather eseediallpltkivdtyidsofofan, at

f%fﬁg %glutgqug(lépratv rlalb at raggléljébn?q? ébl&r}otgﬁr{rzﬁg?rat&r

nagnesiun1bron1de in an inert solvent |ike ether or

S'Ié g in a tenperature range fromOC to refl ux
-%gkperature. O her nucl eophiles are e.g. 30

trinmethylsilyl cyanide or tributylstannyl cyanide

OMYa6iBn GFNarP 8lcaRislesk foRndultevEl @@laydﬁ‘bm%ddeh?de pfférmula IX. This
ﬂﬁlvent i ke di chl ar,onet hane o Iuene or T

#g dt jpIsd oubdyn BIPEAT S Gigile B Blgopst fpgwm per se
c&[veﬁﬁﬁﬂ?ﬁ ir0h selvedti whide isdineffhesler dutdetidaionr @eaqunmpr@&nably a

ettt S5k o R Sb RIS ¢IhfY e?%m%@*%ééﬁ?ﬁl an opfetaly
halagetmkeall atetgdehydro¢ashem Saitablythe pridations sarrisd hgh%lt 0°C
4 dut k@i ve an

Step 3a

Nucleophilic addition to an aldehyde of the general formulalX gives substituted
alkohols of the general formula VIITa. Such addition can be performed by an Grignard
reagent like methyl or ethyl magnesium bromide in an inert solvent like ether or THE
in a temperature range from 0°C to reflux temperature. Other nucleophiles are e.g.
trimethylsilyl cyanide or tributylstannyl cyanide which can be added to the aldehyde in
an inert solvent like dichloromethane or toluene or THE. Alternatively, sodium cyanide
can be used in the presence of acetic acid. These addition reactions can be carried out
in a temperature from —20°C to 150°C.
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imne of formula X. This reaction may be carried out

in the presence of an acid, e.g. an 5 aromatic
weub@vari2ge aci d, preferably 4-tol uenesul phoni crPatTiE®#2003/012203

with azeotropic renoval of Bhe water fornmed during the

reacti on. Conveniently, the reaction is carried out in
Stép 4 solvent which is inert under the reaction

conditions, preferably an optionally hal ogenated

aromatic hydrocarbon especially toluene, and at a
Rebetiqrevtat carboxad dehipdaiof forodat¥ wiblpan ansef fesmpulei il tp give an

mélli]e of f5ihitis X tﬁﬁps eﬁ'{fjl%[‘l%.l be c?ﬁleif%df‘fﬁ‘ﬁhe p%? seREESE an a%fcpg g an

npri ses |mneoeI‘ormJaX
argmgléc wlp]mrpg acid, mﬁferqbbfﬁﬁcp genesulphpnis agidy jageptrapic removal

ofciﬁé vaﬁfi f(ﬁ&ﬁedt&ﬁirﬂ% RO fHlabiio P odkytléntlthel reddlioH carried out in a

u s d|un1tr|acetox bor o ride
SO e efnesdy uder 5 AR SRTOAHR PRSI R giptionally
hai(%%ﬂ&tk@ a%mzﬁld’lﬁﬂr@at‘bcfrﬂ egpecibllit taladneeand ftea teegetdtore of about

e e A R

which is inert under the conditions of the reduction,

St ferably an open-chain or cyclic ether, especially
—éﬁﬁrahydrofuran or an optionally hal ogenated aromatic
hydr ocarbon or a | ower al kanol, and then treated with

Stap! 5860915&5@51&1&@%%1&&{1 o€ ltllileg 11391e3(£feimrmufﬁbe t6 @ilecd canpbend of
Sui carri.ed, out., at out 0C.to a

FopPRoHa T iedocisgue S8E iyt Soraf BARGR | papyride, lithium
al@@MMBeh Shydﬁdefort ktﬁlu&hCﬁfaoétor},fDofcd'lydukla iWld maymek/iknbwnt per se.
X o] .
PrFPqugJ? m&%nqe%)??%o& f ?? ﬁ&]ﬁgho P%Td F@t (ﬁéqgacBXn mixture
inVivhikla itwis tpineptakgdols ytbnmntr@terlcﬁ@datha |cg@c@a§ratewb@mefbls tekencp in a
sof‘ﬁs gvglcg%]ﬁﬁ}t wiitlef R Bhditidas @f‘f:’he ré&mﬁfoht fe'ﬁﬂnl}"r ﬁ?open—cham

oro by an argmatic fornul a
o gegtic efbety epreciaflk etetralygffbf:}r%nr PF enpRiptio l&loﬂqwed aromatic
hy‘&?g@%@ 'kl)% a'lﬂwélgﬁkii{cﬂ? s@idcthen ftreatedadiah )aﬁtafd)neklenﬁmchdmducmg
i odi i.5 substjtutio acti o d
sqeft- 008 TEBITHEP &t TP drgear B Al 2ag e SRufgRo' rétibly o
ate £BTC abl y bet ween room tenperature and 120C. Step 5b
Alternatively, in a fashion simlar to step 3a, a
nucl eophilic addition to the imne of fornula X can

Step Sperfornmed to yield substituted am nes of formula
XlI. The sane 35 reagents and conditions as descri bed

under, step 3a .are also.suitahle h In it O
Agrpativ soavpeTh e BEFesb 03 oAl Pogis o he afiine of
fordfll£XPBid B akd'oh@hﬁbédlw firso Ichlokinyting 'thehailwhoﬂmf farenula VIII or

ed. d i r . and
v it Wiy afesedls SRt f R il PERERO 1 on
substituting the chloro by an aromatic amine of formula XII in an inert solvent like
acetonitrile DME, THF or NMP, optionally in the presence of a catalyst like sodium
jodide. This substitution reaction may be carried out in the temperature range from
15°C to 200°C, preferrably between room temperature and 120°C.

Step 5b

Alternatively, in a fashion similar to step 3a, a nucleophilic addition to the imine of
formula X can be performed to yield substituted amines of formula XI. The same

reagents and conditions as described under step 3a are also suitable here. In addition,
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salts like Yb(OIf)3 or Zr(&Bu)4. In a special

variant, the imne of formula X may be cyclised wth
wohosgers2sn an inert solvent |ike benzene or PCT/EP2003/012203

di chl oronet hane, to give are45 internediate of fornula

XIl with R4 = d , as described by Kinko, K, et al.

mdr@Peactive n@%ﬁhﬂ@slﬁﬂegﬁ&hyﬁﬁeﬁf:}'l? 11tH1@m&ti@;hbe used. The additon of

|nterrre iates, said chlorine ca
sil Vi 'Oﬁk itlneﬂyggﬁsﬁgageg@,tp e yn}nﬁ r{lWeglﬁ? g)g té)%z%cf B%?%gsﬁ/lon metal
saltd 1@ YIATE cbIZ‘rQ(Dt]BI)gtIE a spedid saiiamt, theantinaaf formula X may be

cyﬁg%g&ﬂ d)é]' gé)ég rl?l%l,fﬂfffg] Q%fntq{kte %g%fﬂ@ol?ﬂgﬂﬂ&gm%gm%k \@g give an
inteymaédistatdfoormfilaXIE (mﬂlo]&nﬁ Gdf, ap shesayibgd Yoy mmls gt al., Can J.
Chgmq gﬁg?ﬁjgﬁ 9%{']"'ihasuéjl interfidgateS Xﬁh'cﬁﬁ;rirﬁrbah%ee;ubgﬁhﬁﬂ by

tion w osgene or tri or
lowtri kol neitabli i (e DRRRRRSrObaHA 1B rodm HbeRte Rofsium
catonhRe REAIBMRr S, laantnﬁét barypdivng diideidease givkScompounds of
preferably a tr - C6- al kyl ) am ne, especially
foxmppla sy W&%Pne' in a solvent which is inert under
t he condl tions of the reaction, preferably an
e n-chain or cyclic ether, especially THF, an
ional l'y hal ogenated aromatic hydrocarbon or a
hal ogenated aliphatic hydrocarbon. Alternatively, a

c;l%ﬁ QRORNSE EQH%%@LS&‘ tof'fbllfﬁuls &1 50 2 Fotipotad QJfffonHEI}{ mg This

resence of a Stron%%@)bas gﬁ z %
cynlmms cfiecigg ba s i HUhRBOEESBE b RIGHETORK ! SRptpgmatein a
mhhk® Wdwn '}JM: se,OéorBMﬂenﬁ's}O Nie whee ptés&ncet bfe areeiary @mgdrsc base,

prg%g}ﬁ; g(c;rqr(g gq)ﬁ@{k’ll %Ze%g cﬁag]é/ 50C rde%B;%WeXt @hich is
1n@tluiﬂitet die ainditiasriahe deacfior, ercfaltablyxlan qpenﬁhaln or cyclic ether,
espscil i g ! beo%ﬁ%h&llyaﬁélg éﬁ'a?edgasr ?xa? fdcgﬂ)oﬂatt)ﬁ hitlogehated

a corrpoun ere

ahp%latlahk@rloc@b@)wﬂternatsvelyxa hosgene ?@n@éﬁﬂﬁ@e Cé{honv’hélgnlaazole
mqg%lg %&Fffélpi?pﬂﬁeﬁres%ﬁce &pﬁy@éﬂg%f‘bhéé like sadius®hy @ﬁﬁe avhpathssium

t under 't he [ XI da.t
tep-eutexidpl ip a Sﬁ%ﬂ%‘@@ﬁ‘“anfgtf NP pWaPtl\glgh Sivorpd ",he reaction is
cHEBE Gullat WbeMCOT aseibban 8)°Gandefatabybatuiboul OTC tto abboutoom
50C, . 30 preferably about O0C to about room
t Hture. Conpounds of fornula Xi| in Schene 2 or
starting materials of formula Il in which R
sl.gpRr esents hydrogen can be N-substituted by treatnment
—vvﬁt-h an al kali netal hydride, especially sodium
hydri de, and subsequent reaction with a conpound of
gesreh adonktuid! 8f ErnfilaxuTHitWOs-2B46fEdR3ic acid yields a

Ohdlfatio
stZrC%TAgE?ﬁzact)eorﬁl Oc} %ormula2 ?I—A ie. a compound of formulall wherein L is

alkyl-S(O) . This oxidation is carried out in a manner known per se, conveniently in a
solvent which is inert under the conditions of the oxidation, preferably a halogenated
aliphatic hydrocarbon, especially dichloromethane, and at about -20°C to about 50°C,
preferably about 0°C to about room temperature.

Compounds of formula XII in Scheme 2 or starting materials of formula II in which
R' represents hydrogen can be N-substituted by treatment with an alkali metal
hydride, especially sodium hydride, and subsequent reaction with a compound of the
general formula

Rla_Lll
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wherein R a has any of the values accorded to R

her ei nbef ore except hydrogen, aryl or heteroaryl and
wO2004@pIRsent s a | eaving group as defined for kCTwE®N03912203

a sulfonyl derivative as far exanpl e benzyl sul phonyl

phenyl sul phonyl , al kanesul phonyl, a 5 sul fonyl oxy

derivative as for exanple p- tonIsquononxy

w}gget: hanaes ul ! OP)%({;*;:FVBQ S 5ccag{egég #ﬂ i\g%ﬁ%bg or}g %%c%{yghydg aryl or

hete@ghjgg tﬁrlui |1t1:3ﬂ(')egrelsénts g:]lsﬁxengkgkwp epdeSneat fori bdoch Bha sulfonyl
|

deBiEnes T Fomets TP RORRY ERaaBnol, alkafleslphom, 2

sulforefl@tyaldesivative oasminri exmme petolaisnlforgioxet nwth@eﬁrﬁml@xv, or

trlﬁﬂf) enaa%n]egul?cn%logkr Oln Qﬁésﬁlﬁﬁglh&r a Haldden RBER @9 2hloYo, bromo,

dr ocar Sui tably, the
iodearfluan. Lspr@@rahl)e@p@aent%ﬂo 8bout 50C to about 200C,

preferably at about 50C to about 150C. When RI
Tl’lrfpﬁlc%lggtiﬁg92:lt%ég‘l S]gl-e n%@%'}‘lgé gb Prﬁtgt%rf& ]H%floug'iertt hl?der the
re@@fd)nkt%nﬂﬁfb‘ﬂ@ ][Iireﬁraﬂ)iy 4 feenfandde, Nspreoiaip dndghyiﬁorstaandarad open-
or _ex t
ChﬁH]o%rp‘Wl lﬁceethﬁa-h%r an opt] rg%laﬁy hg%(%erng?el(c‘i ar&? ﬁﬁ ﬁﬁrﬁée&?&? "S\ﬂtably the

rehdtnaisi aaesed?buil\lhﬁam 5@?\@\/% apput 300 be Pr?f?f@b]dr%cﬁbﬁyt 5O°C to

R Repgd procedures know in the art. E. g. aromatic
am nes can be prepared fromthe corresponding nitro
conmpounds by reduction with H2 / Pd-C, Sn / HO, or

\Aﬂl@§%d@<1esfarxﬁﬂb aﬁc&%ﬁﬁgn@woﬁm frenp,cthe pamies may lead to N-

t
e A ERLTR, L 0  NOA ATTPlo
n‘i@ﬂmﬂﬁ Qbﬁd?)@ﬂl[ﬂ@{ b$tmﬂm Wlth[:b]’lph@‘lﬂjp]gs Eeg if Lis d

or Br, it may be introduced by hal ogenation of the

aromat i c ring. If L is OSQ2CF it may be prigared
The siattingmeferiakof fomeds &HHoﬁfﬁgﬂiﬁ Héﬁb‘?s R«rNﬁIZ are known or can be

P#ﬁbk{ EUW QIRHRANBr A8 kndw! H G&h){ﬂr |Edg,$ #@bmatic amines can be
tritluoronethyl sul fonyl n %%W QP%?? Sn /

prspased feum ghe gorresRonding RGO Rom fion §ith 2 LR

Y rﬁr@ﬂ:{&m 8P fro0the IcottPspondmgriengpio ﬁc1ﬂ deridtares’byl Hoffgnann or

Cﬁ can_al SO bﬁ converted into the conpounds of
YRIEHENETBhd Vv by reduction of the carbonyl

nmoi ety to a -CH2- or -CHOH npoiety with e.g. NaBH4,

TLﬁe A%a}f%fl% anAtQAA'lS f%ﬁw t) a@é‘ &Rofn' &4t bOBrdpared by standard

arrle ou In 3
peice hiss. v EhaHeClaar Brelﬁﬁwdaeuflgg vcgﬁ&vrmf%ew%@fttbe aromatic
rﬂagol@L lsﬂbségoﬂt 1tv1edy3be preisediby fegélittt ofahe éaspomtingplyenol with

Shsr et <R st 3B 55 AL A eibpgntn

tiprel@cgouipseA- 1- A-6 can either be introduced into

the starting

Intermediates of formula I and V containing an oxo group in a ring of formula A-1
to A-6 can also be converted into the compounds of formulae III and V by reduction
of the carbonyl moiety to a -CHp- or -CHOH- moiety with e.g. NaBHy, LiAlH,,
DIBAL or BH3;SMe,. Such a reduction is suitably carried out in ether, THF or
dichloromethane at temperatures ranging from 0°C to 150°C. Alternatively, such a

reduction reaction may also be performed with compounds of formula L.
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materials of formula Il or V, or alternatively be

added subsequent to the reaction procedure to give
woOhersroesaect i ve conpounds of fornula |I. Said PCT/EP2003/012203

substituents ny for exanpl2 be introduced by reacting

an amno- or a S(O)mCHZ noiety with an 5

SuBdtRGEitO RARE @ nithe & \gp@ nebence can eithdrdedntr&diidedte the starting

fgl S r hl l EIHE Cﬁternalfxglgr‘)al %ie a salgs%}lerg:l\@) the reactlon

ceto
precra:dmed’&sgwe 1l respeatise eomppunckcgﬂ foriadp ]aé@dt slbstetugnts my for

exﬁﬁglt I e H%’éﬁm%fd Syap%cﬁlli]f ulnll o fino2Ubt Qb'sE?oPaé?B rf]&)étyb@lth an

m tert-but oxi de

eldctrpphllﬁm ¢ bessdngt obmbare. S%t;able@iqq@plwﬁ agesfﬁluﬁraﬂwl halides, e.g.
Mgafaﬂ@ﬂfgeg aﬁ@ %e&}?l@s lel K @ornidYakiHpdy 8t lé&’étoﬁé?%p&éi@é% @F &dirane, or

roup ‘A-1-A- in inter dlate a ll
Ao yni g o ASiS SR ) e ke QuitahiS By apvcle pegtiv
hydril& q&ﬁtms@luﬂ{ @éttlbutom@, batyt lithduma kkathyl crminesyyiriabiye, glokashium

g%)&gﬁy alng.[t%a ﬁ%&y %33 %gs?n&{heg on %‘;&ﬁq URSle QM 26?511 %terrfledlates of

foSnula dHl qr IVt dres eompbencﬂSt oftformulad gmay b@m;wgmﬂ ivea leaving gepup;

Sohit rﬁof@‘aﬁﬁ ol Bard SiBEHdRRSAHHIREb R uently
ggt%hhlrl 8 - so ro § 3112%1 of assi.um 'car honat e, or
subemum iay déﬂaa@e, APIRRS @M@ﬂt |qzetﬁr$ls m%g‘)?, theseygbstitution

re%Qs i betHAR@but Al the 99@@@1;@&@%551@@ Jdﬂllfrﬁ QlRoRide; édhyl-di-
OC. In internmediates of fo

1s<aaﬁwéaﬁa§eamaswmaabqnat%ﬁf St S e ke FEE RME
NMPOBRMEQ, @8 ethandd, atitbeperatittd tangiap Gromn 0/ tod80UXi di zed to
sul finyl and sulfonyl npieties by standard reagents,
for instance 3-chl oroperbenzoic acid,
Int mltérhlsadramsemfafoemub THcol IV andreompovards of fermige bt which contain

suﬁﬁg 'a&ﬂ% ifed ﬁilﬂeﬁﬁyé svﬂﬁﬂr ra@(ﬁﬁs ma? B e Vxidiedr0G@finyl and
er ox| e | n t e pr esence of Wor _Ru. cat a}%%zt d,
BYIh anoigigso By neiardasd f%g@tﬁmf‘érnt”ﬂ%i‘f‘cﬁr & f@‘lﬂ%ﬁ% Oy act

trfﬂﬁ%r peEeat 28i@dXYh@ séditiml periddateXsdiliuh-pkobdi)e, dibhelly! oxirane,

oty ?ﬂﬂp@gfpﬁ%iedpééwrme%bf L7 pErig S

opt| onal 'y protected NH2 group Yet anot her enbodi nent
Lhe H6rmula A-1-1,
Ajéothgrr e cr ST ?ﬂhkﬁxﬁe EOH§ Fe con rﬁb%gﬁg?g@% &{er%lhgrm a
preparation of the corrpounds of the general WO
2004/ 041823 PCT/ EP2003°01%203 27

o ,
o
{ ; ( 6
N R)p
,
R A-1-1

wherein
R’ R% R’ and p have the significance given above; and
X is NO, or an optionally protected NH; group.

Yet another embodiment of the invention is the use of compounds of the general

formula A-1-I as intermediates for the preparation of the compounds of the general
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formula |I. Said NH2 group can optionally be present in

a protected formby using suitable protecting groups
woOhed4/0ar23wel | known to the person skilled in POEERRI03/012203

The conpounds of the gener&7 fornula | can contain one

or several chiral centers and can then be present in
fernrdebriaid DU groap captdptiahilly b@pf%@ltflﬂrd'fproﬂ@ed form by using

SRR B U VIR S R P AP o

di astereoneric salts which can be separated by

Tﬁé )z‘,§ﬁ1§bﬁ1'1c¥sadf' tHé‘% efal ff(ﬂ"hﬂﬁgf Fefnocl,gnttﬂﬁ onk 8f g&]elcal gag lé[%nets s and

%{tlon W t an optilca Yy active acl
thep De presentin ébraca@icoor ipmagaticellyaadtigie fargy. iThe aa¢emates can be

sdpaﬁ{;d;d; t zfl:gds]ldhr@ tg a[tﬁ@@ﬁ f Ikﬂoeﬁlgiras C llgﬁ ' g'le glnglgﬁ(;a}g ﬂs\é\?é)\f bnstance,
ARERRGEIP oAk whrRrp b ORI B onamLspAnges medirom th
rege@icminteres bprdagtic aithainl apticAlly délﬁl@g adie F‘s@¢lﬁast 2 D-®rBtartaric
n ad _".gn Qe e I rs
acslgcgfr%gﬂaﬁegmc} mg(g r%%lﬁb ?}ag#m ac1eclS 8k E?WE Slf%H‘é Aclds A&E&rrgfuvely
SePRTatign of N%@amomaxs@hn @z @Sﬁdﬁwdrﬂvyrusmglchﬂﬁnmgmple;r omthiral
HPLOHAREC 8hhicke! %ntcoﬂﬁﬂérag%t ax’aﬁ&%%r %Barﬁ%dt Ilhe]rgltnh e terms

«the . separati f the ra

%PH‘PIH‘EW L 4osena§%<efnffro$ g‘ﬁ’@"%ﬂb@r fiish gndrﬁ@@pdaﬁhstmg enantlomer

raspﬁcﬁrr?jadv}&?l&fsn%&hclﬁall\phdse tﬁﬁnrfaéHl omeshi (B&h?ﬁE&Q;Q@tpﬁn material
S 14N [0 € respecti v ng materi al s _or

b Brictla b CoitE LERTSaRtRST 20 dptitigsepereting gf tbe argemate.

Cpm;egmntkynthm@ermmcﬂd)gyl in ustrb fdrahenstaftidg®iaterials or intermediates as

WHP %5 BE GHE 'fﬁﬂ o&&&epets@kﬁbg i%(%‘lt rr-gggeeéﬁlge Piartlng materials or

har maceut | cafly acceptabPe sa
H@%HV@H@@onal acid-addition salts or base-addition
salts that retain the biological 20 effectiveness and
of the conpounds of faornmula | and are

t
T %F‘ﬁ%ﬁo‘lﬁff%n%“%@mgatﬂ CrIFRSPHXIENEPR aRAVCERdY inribe dewm of their
pleecigseuticalbyr ag:a&ptﬁbl@ﬁalﬂsﬂﬂieqaﬂh Cplﬁ@%ﬁ&eutf%lly?a’cc@@aﬂﬂé $aB refers to
e, £or e eriyved, from.in
T L e e
effwm@ﬁ@m Hmpgrtleg Ldffthmcorr@@udds stilféranile I amiddare formed from
suﬁ’tQBl%plﬂﬁf txic@6} nﬁr@r o ﬁga'n?c Q&gégmt‘ gF%nSJ@lS ?rfor%r Vi)gfea Acid-

rom organlyi CI ds suc enesu
eyl melyde fore expamrle Lﬂhf)%?n derivedi ompsadriganiacidils such as
hyﬁlu@dh]dﬁd: adlg] Hydrol@ﬂohﬁt Cacﬂc hdroiddi¢ aciaCkdlfuri@s {1& Coftfahfe acid,

and th Base, Ition sa
PR 8 A RO BB o Grasots v such as p-
tobedesutfonitchcidy saliaytio atid, amatinnestiifonky ddi@,xd)}éiﬁﬁ acililelccfic acid,

c1tfr acﬁlequ gcucij tl?&%g?ﬁgﬁ%% 1C ac1<1,1 %I?&nﬁ%j%fi )%Caéﬁ: acé%;H.BB ﬁ?]rtf include

thPWt derivedafrom; gmananaem IP@?U?@SI\AEIL Isodtimowanto qB#ternary ammonium

hydPaadeBC awhi g2 korCBam g?é Stefr l%fnntl ikt ﬁt&}g%ug?[ PUE %hemlcal

m?&%&?’: ‘?‘?%/g]aqﬁgl%]%%%h C?Oitn?lif’“é‘ﬂ le&mﬁfm@ §S:feqhtmq® wak known to
phaxanqeuéical eﬁerﬁisbﬁﬂ drtler WONsHRAin it grov%ﬂ ph 1ca.-l and chemlcal stablhty,
hyg{lﬁgdﬁg R/uh 1ty 663%%581%}2& %)2%%0\.111%8 At 1s fjo}/ g}gamp escgged in
Ansel, H., et. al., Pharmaceutlcal Dosage Forms and Drug Delivery Systems, 6th ed.,
1995, pp. 196 and 1456-1457.

(=}

The compounds according to this invention and their pharmaceutically acceptable

salts can be used as medicaments, e.g. in the form of pharmaceutical preparations. The
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The conpounds according to this invention and their

phar maceutically acceptable 35 salts can be used as
wordidpament s, e.g. in the formof pharmaceuti caCT/EP2003/012203

preparations. The WO 2004/ ®41823 PCT/ EP2003/ 012203 28

phar maceuti cal preparations can be adm ni stered

phighdcputicl 9reglafatfbh§ chi® badiihisteled! Srally, GQALE Ght FHnS10? tablets,
dra(?e,[elil hgr ,an gcﬂft gelftatl ne capsul es, solutions,.
CEHET SFURS grescesy daeh andnoft pRlatng mpfules spugAns agmulsions or
simpersiens, Tht¢ sdmindstetibe chishowendradldoybe effected rectdllype.§.0h e form
itories ar. erally. .e. 0. in.the form of
ofburpORRER, i hucrlly B8R EhRn ot niftin saleols.
phar maceuti cal preparations can be obtai ned by

TRE 966RShbSkid e ﬁhggﬁ%uﬁéﬁp?@aﬂtﬁhp Garf Be bitafhell gbgj:ll}{,:ées’sﬁhg the

W t h phar maceu 1y I ne I norganic or _ or . . 4
cemPPtssaccping & thig gprendioar ¥ih dthagapsepticillyenerth dnasgtnic or
of@ht cafti@a fUaéto‘étf} t6i seirch bi5degvhiives tl?éi‘?)f,t t'a{%, Agézﬁt?c de i} P s salts

u for exa ,.as such carriers for_tablets,

o 3 k8 e SR oo aRblen G5 Rt cymieE fotidabigfoe o tablets,
dfgiéesadridehard gelaine cdponles Shitalge katriersefoe ap yblagnatapsule®bre, for

a v t Lds wohats...sem -.sol id .
T FOEL L S T e e
Dienenging on thaaatie|ofeths iastivesidstance oarairders aae,however, usually

&R 8h theI SHAIOE Yoft 'eBIAHAE Bfhshies. {RR BRI GrrRrs ﬁ&fﬁie production of
el.ati ne, capsul es, “Suitapl'e carriers for the

sIP ORI TERS areoforexpmples WatesyRalypls ghiseroh giegetzblmgileand the
liléa_tfﬁﬁtallallaodaymr_s forg ku@q&ﬁf BbriesvagLeior ixemple| n@?ﬁ'alt Bﬁhafdieﬁ&l oils,
i t e carriers. for suppositories are, for exanple,
wak sﬁ% segp-Hqidor ligpid pplgoi 2 %ﬁﬁé’%&s, fats, semi-liquid
or liquid polyols and the |ike. The pharnaceuti cal

over i .V ES "
ng ﬁngxglfrﬁlﬁézeg?éa,l ‘iﬁésbtag%?t{nl% zéérﬁ’s ,mo\‘",f\g:{l/%:? nééngﬁrg i)?gssggrtajm\/e%, solubilizers,
stabilirerp.f pettisg ageaiss enatlyfiersopwretaness, colaagwis.aflawrants) sats for

v&19ing thalo¥mblc Hhlsi2eMiffess, PERRIBH 28entP ¥ hEfiSxiddMS kFHE? can also
%?[enttslor ant i oxi dants. TBlgy can also contain still
etz stfl pthes thengneutrlly luahlispbstanegs t ances. 20 A

preferred pharmaceutical preparation was obtai ned by

us| follow.n rocedure; 1. e 4. 0. | a .
A B8 SO PREBERRE G vty il B Tpllowing
prgeduref the tube). 2. Add 50 ng conpound, disperse
with spatulumand vortex. 25 3. Add 2 ml gelatin

sl utjon (weight beads: gelatin solution = 2:1) and

1y O¥pigh 20 erglase Rgads el Custons thaepbntshizard #19i(therisads fllhalf of the

prtab&cti on. 5. Prepare a counter bal ance for the mll.
20/s.in a Retr?gh mll (for sone

2. bl 3 s Bt S rSE g Pa iy i Vor e ¢

3s usisEhsil gelatir eiuteaeighit bbadsygeldtmysehsionf= £:i) it vdri0
4.mCa%rhnﬂ vgljaip PSR RMEET foil for light protection.

5. Prepare a counter balance for the mill.

6. 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 Lm) 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.
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30 coupled to a recipient vial by centrifugation at
400 g for 2 mn. 8. Myve extract to neasuring
woybisnde23 9. Repeat washing with small vol unes(in@re00/ 012203
m steps) until final volur® is reached or extract is
clear. 10. Fill up to final volune with gelatin and
honogeni se. WD 2004/ 041823 PCT/ EP2003/ 012203 29 The
bove descr.i bed preparati i.el ds m cro-syspensi ons
TRY B STHHBER delhator, RN TR BHPBEPES Qf e cpgpounds of
fdretulelewith anticld Gizes bétiveers Uapé ridipmnsTler @ispensiai| £e t@itable for

o1 SRR 508 A3 3B, UV, B g A Sl B s

belewi vity of the compounds according to this invention
as inhibitors for the src-famly tyrosine ki nases was

hown by usjng the follow ng assay. . i o
TEP@S:PWFM BF ttia? Cprpaynds aecordipg fo thise ventéen @ inbibétors1for the
s En8Myr&apd kid@sef Was shohdIB3siiy) the idlloMingdada33- Ro 196 nM

Ro 9.8 M PT66 230 ng/m 5 Assay buffer: mM MgC12

2 MM TCEP 50 mM HEPES 0,1 % Tween 20 20 pH 7.3 En
SR@-InldbitoriAssdy Patanlfeteddd:t or : nmax. 25 M 25 min. 0.42 nM

Materi al : Eu-1abell ed phosphotyrosi ne antibody: - for

Lck G sbio Mab PT66-K, - for Src EG&G Val | ac PT66
Reaetipp opigturg0 (al | commercial |y avail abl e).

ATP 5uM
Peptide (Ro + Jal33-Ro): 10 uM
Jal33-Ro 196 nM

Ro 9.8 uyM
PT66 230 ng/ml
Assay buffer: 4 mM MgClI2
2 mM TCEP
50 mM HEPES
0,1 % Tween 20
pH7.3
Enzyme: 2.5U/ml
Inhibitor: max. 25 pM
min. 0.42 nM

Material:

Eu-labelled phosphotyrosine antibody: - for Lck Cisbio Mab PT66-K,
- for Src EG&G Wallac PT66 Eu-W1024
(all commercially available).

Peptides: Ro: NHy-A-E-E-E-I-Y-G-E-F-E-A-K-K-K-K-CONHz , and
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Peptides: Ro: NH2-A-E-E-E-1-Y G E- F- E- A- K- K- K- K- CONH2

, and WD 2004/ 041823 PCT/ EP2003/ 012203 30 Jal33-Ro:
woal®B4@28m nocaprylic acid- A-E-E- E- | -Y-G E- F- BEMEP2003/012203

K- K- K- K- CONH2, wherein Jal3B is LightCycler-Red

640- N- hydr oxy succini m de ester; whereby both peptides

vere synt feESBAed by Ja33 apAininaexprglid dcill-pHRger- 15[-G-E-F-E-A-

eptide synthesis p AR eld
Eeg Aner. Soc. &@k%g_g%_c%{z(’ 1@ i%%g ol il,lg%tCycler—Red

Zi nsser SMP350 pept 6&!@&§zydrhgs$@enlmﬁh@stet,y, t he

pepti de was assenbled on 160 ng (22.8 nol scale) of a

Ri nk- Li nkﬁ nodi fied pol ystyrene solid phase by

r epeat ed| Yhewshy bgth perficen weraremtthesized byesncertimiged solid phase

Iamb n IO ac ;:dﬁelﬂﬁférhyﬁthhE §¥&§ch Xl(\:/fegﬂiﬁ’él&l Qt‘e)éi ?’%CPP&? rArx‘iiér n§oc Exp.
abil e e
and Oe FB Oéﬁgﬁ8§?§s‘ﬁ§ga 1%9%51@]&% §F}'t}‘éc{eo‘1¥ﬁﬂ}?3uer Shortly,

f unct i on. thehgepsidb Stasadssemised) vans® AQHEQ%%M JFas Rink-

et s am SRR oty T B9 Mk A Rhcleatis an
of the N t“éqnm Id texpqsorefr ynpnedcatst ieady grroteptet hby stelﬂplorary
15 attachggleadgle @iﬁ?feqqﬁﬁd Rg %frﬁgnég@é igﬁ?@.ketgrtvﬁ& BBC- and

1.5 fold unt of cler-R
succi ni i @Eer%%e%ro{‘lb%ﬁiféﬂ%@@é aythrgideechain &gwbglil le substrate

GrbH) an dSﬁﬁﬁéIﬁCMMGEFE&KKKK ﬁaJ‘NSterﬁlﬁFal Elééi'tlﬂnrylﬁrsmounted
washed wit h met hyl f or mam d& nd | sopr.opan ntj'l &
the eluat® otlhe PRET LR 2485 AJYROERF s pE san Thycin. After

fully protleshgd cdinthel abmrmhqbefempdﬁar&Opm&tfngﬁgMﬁ@ the still
fromthe solidy Qlli]@%?ot?&gd Pﬁéﬁc@sﬁa tlﬁbe(ferﬁ SL?P gggallaga%g}aunt of

protectin W
trifluor a’glégi(b’c ea&eé 640-00hrchgnediinthide estse4pTinchased lydRoche

and 5% Vbgknostite @ﬁhﬁ?ﬂ)rﬁ{@ tr1 glafdl lAﬁ{er' 50,3t ﬁ'ge Pir was

preparative_ revers urificati on

purificatV egﬂ%ﬂ’d@ tg}’lg’rﬁ&w Oi’if?f&ln@ petilkthe ghuates of

bl ue 25 n‘m“edﬂu@kes(ﬂ yepdildurkesd. Ghe fi lr&@&ﬁdl bid Walitled peptide

proven by VAL D ct,r pscopy

Upstate LCK ’(%%‘B’n@a%“a?ﬁ? ol P%ﬁgt é?i?%(%@@ %rpffmanent

parti al | ypnotaciihg egdupsvieyr gregiureoh agihda fmmmréJBlf 80% trifluoracetic

Ti me-reso B R

L e sl Et] Yo SOMEE st B sy e

Li qui d hatied fiallysigelptethby Beptenenativo taverse phasedtBkC zmdcatmn
The purification yielded 12.2 mg RP-HPLC single peak pure blue
material (lyophilisate). The identity was proven by MALDI mass
spectroscopy [2720.0].

Enzymes: Upstate Lck (p56°, active), Upstate Src (p60°°™, partially purified)
were purchased from UBI.

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

ATP, Tween 20, HEPES were purchased from Roche Molecular Biochemicals, MgCl,
and MnCl, were purchased from Merck Eurolab, TCEP was purchased from Pierce,
384 Well low volume fluorescence plates was purchased from Falcon.
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ATP, Tween 20, HEPES were purchased from Roche
Mol ecul ar Bi ochem cals, MyCl2 and MCl2 were

wouomtvases from Merck Eurol ab, TCEP was pur chaget/EPe@mnmni2203
Pierce, 384 Well |ow volurs fluorescence plates was
pur chased from Fal con. WD 2004/ 041823

ARGYDEdAPOR: 012203 31 Assay Description: At first the
enzyme is pre-incubated for 15 min. at 15C in aqueous
solution with correspondi ng amounts of inhibitors

Ay degrthe PG ZYT0e tih pre- 1nnulm¢d o, 15Tam atth1§°CphoB]uhmIsyskﬂnituﬁnw1th

A At s

Pﬁ il auoméeaﬁ'il%é?eéﬁaﬁ adding ¢ agastiopnmigure, containing ATP,
Pépff@dm@d S T66RRNt QIRehuesi @Eaktm l‘ieleﬁy?l)éé@&il g' &pmﬁ%&%n is
ate rea

sc in a.suitable
R lAly GUBion! Bunbbka Foeivid SHpRHente SeEHONoPEtas fyjtable
weB phte madern- | i near curve fit (Excelfit). 10 Assay
Results: IC 50 IC 50 (lck) Exanple Conpound Nane
src% [hrM No. [nM 3-
Thelg GHjugsheantie)obtaired frpin the rgaqtiontrgtes bB-uling a non-linear curve
fig(Bedhf)ydr o-1 Hi soi ndol - 5-yl am no) -3, 4- 1.5 4.2
di hydro-1H pyrimdo [4,5-d] pyrimdin-2 one;
hydr ochl ori de salt
Aday Restlii@mo- phenyl ) - 7- (3, 3- di oxo0- 2, 3- 13-4
di hydr o- 3lanbda*6*-benzo [ 1,3] oxathiol-5- 17 29.4
yl-amipoy—d-methyl -3 4-dihydro-1 H p rinido [4, 5-d]

imdin-2-one 7-(benzo [ 1, 3] 1C50 IC 50 (Ick)

dkaniple- 3- yI ani no) - 8o _hhamnﬂefs-8 (src) [nM]
phﬁgyl) 1 met hyI 3, 4- hydro 1H 17 20 [nM]

o o oy P B gk drmy ol § 1
di I3y3ir o-\be@sedibydipdifdrioindplBiyiahinb)/Bed-hyll - 1.5 6{3 4.2
3, 4- di hy\dr @ihjtoPViTigyh G bty 52 [PyriRyifin di n- 2 one

one; hydrochloride salt

3-(2-bromo-phenyl)-7-(3,3-dioxo-2,3-

13-4 dihydro-3lambda*6*-benzo[1,3]oxathiol-5- 17 29.4

ylamino)-1-methyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one

7-(benzo[1,3]dioxol-5-ylamino)-3-(2-bromo-
13-8 phenyl)-1-methyl-3,4-dihydro-1H- 17 20
pyrimido[4,5-d]pyrimidin-2-one

3-(2-bromo-phenyl)-7-(2-hydroxymethyl-2,3-

1 dihydro-benzo|1,4]dioxin-6-yino)-1-methyl- 7.5 6.3
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-
one
3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(4-
13-12 methyl-3-o0xo-3,4-dihydro-2H- 4.2 14

benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-
1H-pyrimido[4,5-d]pyrimidin-2-one

5-[6-(2-bromo-6-fluoro-phenyl)-8-methyl-7-
13-16 0X0-5,6,7,8-tetrahydro-pyrimido[4,5- 11 21
d]pyrimidin-2-ylamino]-2-methyl-isoindole-

1,3-dione




3-(2-Dbrono-6-fl uoro-phenyl)-1-nethyl-7-(4- 13-12
nmet hyl - 3- oxo- 3, 4-di hydro-2H 4.2 14 benzo [ 1, 4]
woOho@aus23- yl am no) - 3, 4-di hydro- 1H PCT/EP2003/012203
yrim do[ 4, 5-d] pyrimdin-2-a2e 5- [6-
(2-bromp-6-fluoro-phenyl) -8-methyl-7 13-16
oxo-5, 6,7, 8- tlet rahydro- pyri m do [ 4, 5dollé 21'[C5q oneIC50 (Ick)
n-2-yl amn i soin
20914?]041823 T EPS e 20! S a0 IC éga %M
._Aunpl e—Conpound Name (sre)faM— No.—[n¥
(2- br ono} 6 3-brmeo-oHarsybphenyt)-7{(4d4didkox ¢
3, 48 di hydr o- 2H344-aﬂ196ﬂ) PF1-41dmBdA67- benza [ 118 4] 4.7
oxat I 1t Gk eyl TR . oy g0 144
jor Lidrnyrigydal J>5r YEBtdipr2-pneq. 11
rret hyI _1, &—(G+bw&m016 findrodphieayh) dhydthyl-7048 | 4. 3
ISI gngdﬁ* g bﬁi&@@l hrlldlﬂio-m BL teirahy a@oam nO)n 98 | 43
31 (2~ br oo PG e %"jgﬁ]tf}iai“ﬁ%%’ -(4- 13-29
met hyl - 13> fhlyd@f@wl&mzn@ldp 854l Pmmahydr o 2.5 6]7
| | ambda*|6*-benzo [ 1, 4] ohdii azi rl1 7-yl amglnz) e
3, 4-di hyd I r -
el
3 enzod| Iols3r fﬁ YEO- 2 () 226 6.7
yl ) ami nof Iﬂmbﬁgl*ﬁ*ﬁynzm,éhh{aﬂmsﬁd]anpym) m|di n-2(1H) - one
3- (2-br Owﬁfdkwfppﬁﬂﬁﬁw 4 531 | Byrikhitiieno 7 13- 46
(spiro [| 1, 3-benzodi oxo| 9: 2 -pi peridine] -5- 2|3 2.6
3—(2-bromo-phenyl)-3,4—d1hydro~7-(-
7 spiro[1,3-benzodioxolo-2,4’-piperidine]-5- 2.0 24
yl)amino-1-methyl-pyrimido[4,5-
d]pyrimidin-2(1H)-one
3-(2-bromo-6-fluoro-phenyl)-3,4-dihydro-7-
13-46 (spiro[1,3-benzodioxolo-2,4’-piperidine]-5- 2.3 2.6
yl)amino-1-methyl-pyrimido{4,5-
d]pyrimidin-2(1H)-one
3-(2-Bromo-5-methoxy-phenyl)-7-(4,4-

13-48 dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-ylamino)-1-methyl-3,4- 72.8 37.5
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

7-(4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-

13-49 benzo[1,4] oxathiin-6-ylamino)-3-(2-fluoro-

6-methoxy-phenyl)- 1-methyl-3,4-dihydro- 7.2 54
1H-pyrimido[4,5-d]pyrimidin-2-one
3-(2-Bromo-phenyl)-7-(4,4-dioxo-3,4-
8a dihydro-2H-4lambda*6*-benzo|[1,4] oxathiin-
6-ylamino)-1,4-dimethyl-3,4-dihydro-1H- 0.4 8.1
pyrimido[4,5-d]pyrimidin-2-one;
enantiomer 1
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yl)am no-1l-nmethyl-pyrimdo [4,5 d] rimdin-2(1H)-one

3- (2-Brono-5-net hoxy-phenyl) - 7- (4,4- 13-48
wdizovam4824- di hydr o- 2H 41lanbda*6* benzo [ 1, 4] PCT/EP2003/012203

oxathiin-6-ylamno)- 1 -netddyl-3,4- 72.8 37.5
_dihydro-iHpyrimdo [4,5-d] pyrimdin-2-one 7-

(4, 4- D gxo- 3, 4-di hydr o- 2H 4lanbda*6*- 13;49CBenzpI€ 50 (Ick)

th 6-vyl afre- T 1 UOr o-
ﬁxﬁ*lel@xay ohony } - FoBAknd et | nyaro- p A%)a | (M

/r|_1rln [4, 5-d] n\/rlmrhn’) ne 3- %

( 2- Br omg- phar(g4Breitio- plltn)ﬂl)d’r@)éed@xd-i‘%

dij$updr o- 2&1}1 rd}@qta%bdae@*zper{z F ]oxﬁhﬁﬁh Iz- -

6-yi 4-di et h .
py?/i ?nmdg Qlﬂ;‘;m& Ig;’# &{ gyp{ﬁiqone ‘{rg 3n%?6518\/\'0 1342.4
2004/ 041823 FlmnE'fde%% pippyidin- %S’DFC 50 C 50 (I[k)

Exanpl e {Conpound Narmagisomgr J nl\/] No. [nM 3-

(2- Brong- pl*gefyirgl% d5 hg@q)ﬁgud 4-(413-p0
d ro-|2 é’ oxathjin
ﬁ%%g aﬂf il&?‘i‘i 5011 | 2065. 8 [1342. 4
pyri mi dc [Uiansbdji]*ﬁ’bbm rﬁhlzzmr?eylammmitl One$21% 3F  1280.4
(2-Br om: -hdilyydyo-1H-gyrihide[46-d pyfimidén-218- 51
methyl -1, 1, 3-tri oxgqélega&milhetr trahydro-

e e e e
ehdd2i oer etl§i-12,Brono-ph3Aytbrahydret- d:qret hyl -7t (4
13-52 ngt rﬂ’e{mﬂda}é’abéﬂﬂo tHiaﬁn3Z— abfid)ahy diQy o 0,0246
lol, gggga* 65 4 la%y%lro by ~pyrim do HTp;%uPﬁdm”b” i & 019
one; enantlomer 1
2-[7-(4,4-Dioxo-3,4-dihydro-2H-
13-53 4lambda*6*-benzo[1,4] oxathiin-6-ylamino)-
1-methyl-2-oxo0-1,4-dihydro-2H- 4.3 12.9
pyrimido([4,5-d] pyrimidin-3-yl]-3-fluoro-
benzonitrile
Pharmakokinetic Studies:

The improved pharmacokinetics of the compounds according to this invention was

demonstrated according to the following procedure:

To male NMRI mice of 29-35 g body weight the compounds according to this
invention were given p.o. as micro-suspensions (7.5% modified gelatine and 0.22%
Na(l) in doses of 30 mg/kg (Drug concentration: 3 mg/mL. Administered volume: 10
mL/kg) and as single dose administration.

Study Protocol:

Animals were fasted overnight up to 4 hrs. after administration of the compound. For
each single p.o. dose the mice were allocated to 3 groups with 4 animals each. Blood
samples are taken from group 1 at 0.5, 3 and 24 hours, from group 2 at 1 and 6 hours,
and from group 3 at 2 and 8 hours.



3, 4-di hydro-1H pyrimdo [4,5-d] pyrimdin-2 one;
enantionmer 1 2- [7- (4, 4-D oxo-3, 4-di hydro-2H 13-53
wWo edndes26* - benzo [ 1, 4] oxathiin-6-ylam no)- PCT/EP2003/012203
1- net hyl - 2- oxo-1, 4-di hydro-3H 4.3 12.9 pyrim do
[4,5-d] pyrimdin-3-yl] -3-fluoro- benzonitrile
Bl&hRsampRK i gfedbott 3001 qilewére Tohaainegd rtqvmopdsm&tala@ﬁkctmﬁ iRissma

of .the co or di.n ent
sk rcer ALanat dort e Bk EDrs) Pob i srifiaiifen o room
terhperagire, aNliftored feezenfat QE)PG&ngl trwdi;gslsvxm ght the conpounds

according to this invention were given p.o. as

m cro- suspensi ons (7.5% nodi fied gel ati ne and 0. 22%
Andl6ls:) i n doses of 30 ng/ kg (Drug concentration: 3

nmg/ mL. Administered volume: 10 nl/kg) and as si ngl e

dose adm_ni strati_on. ug}dy Pr tocoir “é’é%‘i’ i mal s e £ th
Plasgag evps odenrateyistedy and csubsequently, ranalysedy hot iplasmay eSS opf the
cohﬂﬁ)uﬁﬂﬂﬁzoh“'t@ fEﬁﬁd s@étﬁﬁt $1R1gl-MPrethado SEnNoalinic easvesel to
oc eg S {h 4 ani mal s each. Bl ood
PRPENE] u? BAOGGUp 1 at 0.5, 3 and 24 hours,
from group 2 at 1 and 6 hours, and fromgroup 3 at 2
R ‘rﬁg 8 hours. WD 2004/ 041823 PCT/ EP2003/ 012203 34
B'6od sanpl es of about 200 | were obtained by

retro-orbital puncture. Plasma sanples were obtained
from heparijni zed/ EDTA bl ood by centri f ugaUidonagh undernthe

Sl ¢ and s at -20G unuul Fhah ¥sbs
kﬁ%ﬁ fe% 5 Pla bg{v@gu%é%?%?el nat ed and I ezglﬁntl?/
anal ysed for pl asrm | evel s of the corrpound

conpound speci fic HPLC- M5 net hod. W nNoh(hiingfmly) /(swefke) |

&&ereﬁ&lcﬁ)ﬂ ate tah PRAL &k/l)ﬂﬁlw{zpar afreters. Resul ts:
= area u&?&% the O Cﬁg?omd nanes curve
frgﬁ‘@r@o t d lppipore rﬁn} my/ kg) ]6

WO 00/24744A 1-methyl-3,4- dlhy o-1H- 9.3
pyrimido[4,5-d]pyrimidin-2-one

3-(2-bromo-phenyl)-3,4-dihydro-7-
(1’-acetyl-spiro[1,3-benzodioxolo-
6 2,4’ -piperidine]-5-yl)amino-1-methyl- 315
pyrimido[4,5-d]pyrimidin-2(1H)-one

3-(2-bromo-phenyl)-7-(2-
hydroxymethyl-2,3-dihydro-
1 " benzo[1,4]dioxin-6-ylamino)-1- 379
methyl-3,4-dihydro-1H-pyrimido(4,5-
d]pyrimidin-2-one

3-(2-bromo-phenyl)-3,4-dihydro-7-(-
spiro[1,3-benzodioxolo-2,4"-

7 piperidine]-5-yl)amino-1-methyl- 813

pyrimido[4,5-d]pyrimidin-2(1H)-one

3-(2-bromo-6-fluoro-phenyl)-3,4-
dihydro-7-(spiro[ 1,3-benzodioxolo-
13-46 2,4’ -piperidine]-5-yl)amino- 1-methyl- 234
pyrimido[4,5-d]pyrimidin-2(1H)-one
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Ref erence cpd 3-(2-brono-phenyl)-7-[4-(2 43 from

di et hyl am no- et hoxy) -phenylam no] WO 00/24744A
wa-20m0ayd23 3, 4- di hydro-1H 69.3 rimdo[4,5-d] PCI/EP2003/012203
yrim di n-2-one 3- (2-brono-3shenyl)- 3, 4-di hydro- 7-
(1 -acetyl-spirao [ 1 3-henzodioxolo 6

2, 4" -piperidine]-5-yl)am no- 1 met hyl - |318UC = area under the
FBéJah{ﬁ]' 19Rb4, B-d] pyridyg &one ve fram T=0 t

3-(2-br ono- phenyl ) - 7 "qfi hydr oxynet hyl 42, 39"5?’%1@;?‘& 1
benzo [ 1, 4] dioxin-6-ylamno)-1- 379 = §
met hyl - 3, 4-di hydro- 1H pyrinmido [4,5 d] |Vr(hiing/ml)2/ tmgkg) ]

3- (2-bronor Fﬁl@lbf&no-@hényﬁi) MyekdtRy1 77-(4- 4 spiro [
1, 3- benzodi Oxﬁ}r?olgdm-l- QBIE@ ddﬂ'lgclm- yl ) am no-

1- ngf byl - m di n- 2(1H) one 3-
(2-%‘2 -6-f| @swlbﬁ 929 G-YISmmo'% 3,4- 120
di hydr o- 7- (spi r ofiliy@obldhpyditdels- 13- 46

2, 4" - pi peridi ne] - SqybyrpfidiR2lodE@t hyl - 234 pyrim do

A O-O-0

\b*no

[ 4, 5-d] pyr 2 J.H) ne VW2 7041623

PCT/ EP2003/ OlZgégb é}fﬁ!@ Ulbjﬁder the Exanple No
Conpound najes Teslixke- %mﬁhvl—@qm -34=24|hrs [ (h* (n

m )33-12 (m Kg) dihyd3e-22-berespt, phikiayih)7 | {met hyl - 75¢p2

pyrrolidin-|{1-yl ngt by 23,43(1 0 13-21 benzo [ 1,4]
di oxi n-6-yljam no, 0_) : ro-1H{pyrimdo [4,5

d] rinmidin-[2- &Yémlg Ol- f%lémél ¥ 9dto. phenyl ) - 1-

The invention is further illustrated by the following, non-limiting preparation

examples, wherein the following abbreviations are used:

TCL thin layer chromatography

HPLC high performance liquid chromatogrphy
MS mass spectroscopy

TFA trifluoroacetic acid

NMP N-methylpyrrolidone
DMF N,N-dimethylformamide
THEF tetrahydrofurane

mCPBA  m-chloro-perbenzoic acid

LAH lithium aluminium hydride

Preparation Examples:

Starting Materials:
a) 2-Hydroxymethyl-6-nitro-1,4-benzodioxane

1.93 g 60% sodium hydride were washed with hexanes and suspended in 90 ml DME.
At 5° C a solution of 5.15 g 4-nitrobrenzcatechol in 30 ml DMF was added dropwise in
15 min. Subsequently, 5.00 g epibromohydrine in 10 ml DMF were added over 15 min.
Stirring was continued for 30 min at room temperature, then at 80° C for another 3
hrs.
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nmet hyl -7- (4-methyl -3 -oxo0-3,4 13-12 di hydro-2H benzo

[ 1,4] thiazin-7- 592 vylam no)-3, 4-di hydro-1H
WORot4Mta3[ 4, 5-d] pyri m di n-2-one The inventi ORCTAP2003/012203

further illustrated by the 3ollow ng, non-limting

preparation exanples, wherein the foll ow ng

Thb biigttiréWia® PSuRbEn YoetlonsTiako 1dBiwhtdroatelr e;@ﬂaa@a&xuﬁg H?eﬁtw ether.

e L by AT 50, b MLO T R kB o
tdleret e [ﬁystrcmd)p db En@rstaBI\(E 78, g\)-ﬁ:iiﬂmismddfed a0l e MeOH HEroom
DA ST RS B B Y EESERL o

Starting Materials: a)

Aadi'fbéﬁﬁl@(y g%? Dydcofa El‘o&am%ﬁé-olfltaﬁl% | @30 Gere dl%gtlﬁtr ﬁalgﬂerd

sodi um hydri de were exanes and suspe
in 90 M DW. At 5 Ca solution of 5.15 ¢ _
b#- ni LIDRIreRFREhAIDhin01,3betkodibtaneas added dropw se

in 15 mn. Subsequently, 5.00 g epi bronmohydrine in 10
m DVMF were added over 15 min. 20 Stirring was
420pt ofnled above 3fitrori congioundoin tleﬁpmi aMeKDBI, webhehydfog8Ratéd at

%lg&s#}_ﬁ&@gﬁ su§e Wﬁfl %0%% %094691%%§ er a ure O 3/%8{2111'6 ‘was

oure in ons |n
filigrgd and ﬂeecﬁltarate\mmr@tp@ tchyielde m of thghide mrgpqmlmd phase
was dried and evaporated and the residue

Clr yot A gL RGO Pt BOHAMECH at r oom
tenperature, filtered and the fi Itratg gvaporfited to

j . the .ti t. 5. i tiqgna
1548 SR aiGincellope i b B0 Rttt Wik EbPRBnL e Rpern-
spitajldrbenziglioDldpdl-pipenieitey | in66tamlnasetic 4cidewerdaddednat 4-8°C
w“kiléu & Biin. ’fl‘% rﬁB@&’r@ V\Fl\' ts{l el QR g 1I Ik Z&Fﬂ%fg%gﬂlay\%ce water

rogenat’e eric pressire

SHir A i thy ethlél #C@Fﬂt@ WSCOHF}PFGG%OXSW% phases were washed with
aqueous sodium bicarbonate and evaporated to yield 17.5 g of the title product.

d) 5-Amino-1’-acetyl-spiro[1,3-benzodioxolo-2,4’-piperidine]

The above nitro compound was hydrogenated with Pd-C in THF at ambient pressure
and temperature for 5 hrs. Filtration and evaporation of the filtrate yielded 12.35 g of
the title compound.

e) 5-Amino-spiro[1,3-benzodioxolo-2,4’-piperidine]

5 g 5-Amino-1’-acetyl-spiro[1,3-benzodioxolo-2,4’-piperidine] (from d)) and 5.317 g
potassium hydroxide were refluxed in a mixture of 30 ml ethanol and 10 ml water for
18 hrs. After cooling to room temperature, the mixture solidified and was diluted by 20
ml water and extracted three times with CH2CI2. The combined organic phases were
dried and evaporated to yield 3.45 g of the title compound.

f) 5-Amino-1’-(2-methoxyethyl)-spiro[1,3-benzodioxolo-2,4’-piperidine]
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filtered and the filtrate evaporated to yield 3.13 ¢
of the title conpound. 10 c)

wWa'2004081828 - 5- ni t r 0- spi r o[ 1, 3- benzodi oxol o- 2, 4' POTEERG041012203
ne] 156 g 65%nnitric acid wre mxed with 40 m acetic
acid wth cooling. 19.8 g 1'-Acetyl -

1.1%@% 8F In3ahnRzdipatonss dispidearindionall THIF @8drd.782 g ethyl-
ace

ic acid were added at 4-8C, wi,thin 50 m.n., T
dipReEBIIciTIS T AR At/ B PIneihoR P EOe PR T P TIF were
add&d QrdpRBsewRt 67C aRdstireitigrcaatirdedrttrbort teyripemtetecfor3.5 The then

conbi ned o nj S r '
thE GRUHR BPC BTG 80 50, CYaber a PR 0 AAepy SpaRgHRdFbonate
wdrbedddd drel {heGTHIE twas dya®rated.ibheltesidue wp dilpted dy[another 10 ml
3- benzodi - '~ Pi T . i h
i IR St LASCH T ahe BprRane ibernty o
silipa éSEIGHE/ MeR#] P¥hper ature for 5 hrs. Filtration and

evaporation of the filtrate yielded 12.35 g of the
title co und. 20 e
Yigldnpp4g @ F&ﬂi?@nse di oxol o-2, 4' - pi peridine] 5 g
5- Ami no-1' -acetyl -spiro[ 1, 3- benzodi oxol o- 2, 4" - pi peri di
nej ,O0m sand 5 31 S G4l roxi de were
8)r ef I%&réta"iz%)'é'hﬁrﬁ%enpéoE]f‘ﬂ%ﬁgrflgétiﬁ;ar% &gnd 10 M water
for 18 hrs. After cooling to roomtenperature, the
' 6 i £ ir] U8 WRYe Afixeddt OvEl @r398n42,3-
2'.g%<{%;g§tﬁ’e%fﬂtsﬁgeiedf?ﬁe§£ %W‘y?’ﬁ rgcﬂﬁizcca% The  combi g ¥
dibydrarheszqli ddesthiiest -0 were addebpRsfigeed T Pfte girring
fog 3%\%;19. e rhi(?(glr% iv&alrs] @ﬂﬁ@ﬂﬁ@l‘&ﬂ thatef hnd the product isolated by filtration.
- no-1' - (2-net vyl ) spi.ho
o BEARBkoSBrONSo L rast Bl A pompy s b 15.84-58 & of the
8-RGTé BBRRA3/ 012203 37 1.134 g of the above conpound

was suspended in 30 m THE and 0.782 g ethyl -
di i sopropyl am ne were added. 0.764

hp- ne64Miy1bfb31‘d§Wﬂmeeﬂm[B4}ﬂxa¢ﬁEeM%°’d@6ded dr opwi se
at 10C and stirring continued at roomtenperature for
3.5 hrs, then the mxtur s heated .t0.50C for 6
0iZe 3 NItEDAS-dREE S I DEIIE 5 (GrmE)  were
hidldgshapiadnt heidkiie ofexD LY AP @ide2d ml Me@Bsith6.98egs5% Pd-C at
di | ut ed anot her 10.m ,,water
A PhET PR Dis nep Shr t AR Wil cthe catalyst was
filtered oiff, theafil(rOid@YBpdratvd @Hdgb¢ Bsiduyichiainatogrliedyonfiligh yield
it] e u
3%(5 ’f{ﬁgtorfg}-?e;q?tge-%ﬁpyog%gl benzo[ 1, 4] oxat hi i ne- 4, 4-di oxi de 10

2.554 g 66% H2SO4 and 1.454 g 65%nitric acid were
iy xed ahidCineet3AoHI bensb{1,4]thieinos-baazo [ 1, 4]

oxat hi 1 ne-4, 4-di‘oxi de were added in portions at OC.

After stirring for 30 min. the mxture was diluted )
A8 b 15 Meties-4HHsknbbla ,4) thiabie-6- dreoinabe dil KM way tredtod in portions

wgﬁ{'(gg%[q%) gé‘%gsp)élu%:? hgdrlbdegzg rXi)I%:ctgxﬁﬁg&tLﬁe.gA@Jr FoRird, bS48 g methyl

iodide were added dropwise at 0°C andg sti?ring was continued for another 30 min. The
mixture was poured into ice and ammonium chloride solution and extracted with
CH,Cl,. Chromatography on silica yielded 3.1 g crude product, which was further
purified by trituration with diethyl ether.

Yield: 3.00 g of the title compound.

j) 7-Nitro-4-methyl-4H-benzo[1,4]thiazin-3-one
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8-nitro isoner. 15 h) 6-Am no-2, 3-di hydro-benzo [ 1, 4]
oxat hii ne-4, 4-di oxi de 0.917 ¢

wo6-20i4tn 822, 3- di hydr o- benzo[ 1, 4] oxat hi i ne- 4, 4- dPOXiE®#2003/012203
(fromg)) were hydrogenate8 in a mxture of 20 mM THE
and 20 M MeOH with 0.90 g 5% Pd-C at atnospheric

mygtj m@&ltb ‘H’l*b‘éﬁw[r} 4Itﬁiazﬂ'p?-?5h6 Wa@@l#di)@?(ﬁ@% EMBSMDM? agl RRated
ca | rat e evapor ate
i BoR B T o S O ay St P e g Jp e atig was

ce@minueg forf 0.6 hhes, tthard &.2 Qmm]myﬂldodldé in 15 ml DMF were added dropwise.

Zteﬁ%gﬂjler sht¥1| r%ﬁl'?rt%%&lﬁ LH&%Z ce V%grﬂgncgﬁe a’gg product

lslolaé%]tté’dﬂtrnﬂmmannldof%&g: 0. 695 g 95% sodi um hydri de
at roomtenperature. After 30 mn, 3.548 g nethyl
Odl de, were added dropw se at. 0C and stirring was

k) ont Vi{iyamor4m vipenyg [ 1yt hiazige3-ome i xt ure was

poured into i ce and anmmoni um chl ori de sol ution and

ST ot e OB LRl B HELP o 40 Pd-C at room

tqmmpqrﬁtuead Filtyation drek evapanation bf]thélse]lvéml gaed 3167 g ofiteltille product.
3.00 g of the title compound.
7-N tro-4-nethyl -4H benzo ! 1, 4] t hi azi n- 3-one WO

1)20047@1111182%%1@2 bergobh; 7ingg 7.3 g
7-Ni tro-4H benzo[ 1, 4] t hi azi n- 3-one was suspended in 65

m - and tre [ rtions with 1.6 g of 55%
s%%%’%ﬁ‘??%@laié%qnﬁmé?g“%ﬁﬁ%rrggfrnaﬂ)l)r’é‘ Wasml THF were
treatad idropedse with 67.57 mils2M tbb?dhealﬁleﬂlyhﬁﬂﬁﬂ/é cdn%ilh)dﬁl THF 1&5 room

TR U e HERE L T
bisahwoete ang ekisaited withisthyl adetatatlbenolventavaicedmbratkd Znd thg:. solid
réﬁdu@tﬂﬂr%@ dq fidieby! - 4H benzo[ 1, 4] t hi azi n-3-one 3.7 g

ove nitro conpound was hydrogenated in THE
over 10% Pd-C at room tenperature. Filtration and

YRUBBBO @tk @e ddgpsipldvent gave 3.07 g of the title
product. 1) 7-Nitro-4-nethyl-4H benzo [ 1,4] thiazine

10 7 g 7-Nitro-4-nmet hyl - 4H benzo[ 1, 4] t hi azi n- 3-one

m)f r oMmNijrp-4-meflylAH-Bédzo\ k4 |ehiazin gt -dibxitteopwi sS€ Wit h
67.57 mM 2M borane di methyl sulfide conplex in THE at
room tenperature. After 16 hrs the m xture was poured

T‘P Atsd-Nitrard anetbiyladfddsneo 3 dithiazinetf fromr Ioinat0embGHCl, were added
RpwiRct §sluMbd RfLdy g @@@B@@A -ﬁlf' 06 %V@thcwfaﬁrled | gver sodium

rated and_ the residue triturat
Lﬁ%’aﬂf‘g Afiex stirping for 16 Isfe a@ r%?mttﬁr@p@nawré tb@npwﬁ@was washed with
aqueous sodium sulfite and sodium carbonate, then evaporated and chromatographed

on silica.
Yield: 2.55 g of the title compound and 0.34 g of the corresponding sulfoxide.
n) 7-Amino-4-methyl-4H-benzo|[1,4]thiazin-1,1-dioxide

2.4 g of the above nitro compound was hydrogenated as in ex.k and purified by

chromatography on silica.

Yield: 1.15 g of the title compound



m 7-Nitro-4-nethyl-4H benzo[ 1, 4]t hi azi n-1, 1-di oxi de

To 3 g 7-Nitro-4-nethyl -4H benzo[ 1, 4]t hi azine (from
wa2yo4i0a1820 nl CH2CLl2 were added dropw se a SoPATIE®Z006/012203

8.62 g 60% nCPBA in 100 m 3¢@H2C12i dried over sodi um

sulfate. After stirring for 16 hrs at roomtenperature

o) he iNitror£nvahylviEsbeszoll,t thidfinsgiureld -godidem sul fite

and sodi um carbonate, then evaporated and

chromat ographed on silica. Yield: 2.55 g of the title
2c® pitaoc-amathy)-4324-bgnzof 1,4 Jthiazior 3-esp frdinng) $mil30oxi @12(312 were
tl@atea V@im '30 r‘iedrg(tylmﬂ)n %fl'ipﬁﬁ otgol’/i) AHé&ﬁBﬁ d'SJO’ i'iﬂd(blth(ll 2 at room

0 C n 0 2

g ove nitr gena
t"rlﬂPeé %turfk Azfﬁd styiring foed6 tys ﬂzesrréﬁrlmmmsépﬁ yvlﬁnacslebus: aodlum
5  sufified £hid s’bditﬁngzaﬂfontaféedhéd hed erspResat THE Q86 4d B 3rated with
CT/ EP2003/ 012203 39 0)
“Ki t r o- 4- met hyl - 44 benzo[ 1, 4] thiazin-3-one- 1, 1
-dioxide 2 g
4H benzo[ 1, 4] t hi azi n-3-one (fromj))
Yze]&\lg&S%O%éﬂggj%Cwou r eated with a dried solution of
5.387g 60% nCPBA in 150 ml CH2Cl 2 at room :
p} ENMPOLAhiHE1- nﬁft]tl}qréll-ﬂ)éﬂzro tﬂﬁ£1 = —0{?% -¥,1- (LH}% gixture
mas washed wth aqueous ite an sodi um
carbonate, dried and evaporated The residue was

1157 ¢ biifRt Dvavhitho c&h &End Wb&'lﬁfdrﬁe%%ﬁ& goér 3 qub/d PAK in 70 ml
Z

I
10 1F RO s b piESe Affs 7 . thesmixtyye wite Bt el the diltrate
emqnpﬂuh&hwaﬂeihmduegmﬁaﬁeﬂu@W@mham@n1096Pd Cin70 m
10 THE at at nospheric pressure. After 2 hrs. the
m xture was filtered and the filtrate evaporated. The
Yield:ileP3rgendithiétlevepmpoundur at ed with ether. Yield: 1.03 g
of the t|tIe conpound. Q)
- 3-dj.hydro-1Hj soi ndol -5-yl ani ne 2. 643¢g
qi_ 2%%? Yo &l-ispindel-feylamigg pended in 50 nl THE
and added to 15 1.328 g I|th|un1alun1nun1hydr|de in

2 O SRR BSOS HE B8 s
15 113@8) glitempealaminen Hpdcids $n BArh] THE atleston oateperbyire. The mixture
Féﬂ'ilk&f‘fxg f3 }H@ttﬁén &Hgﬁ%it Q?ur%ét?)uc[ag ]ltott)g{ teegn er:ﬁ{ne E¥ce§js LAH

ar a
vw flﬁﬁttgm@z a dﬁ@nd&wmtﬁe@cb&ganp@uxp Hiltsess] wear aelitdr Ardqueous

pBiXd RN IPSree Qndmﬁ'a&% WAHHECHRSL, St &ﬁﬁibl%ci Brg‘ﬂc ﬂ)lﬂtses were

t he afed 20t eld 1.
d{chP_l %f EGRB ?fﬁ@g eﬁ%rsgﬁtﬁ B"r“;hcﬁgamt MegH and the evaporated
20 toyieldl6g of the title compound as the hydrochlorid salt.

r) 2-(1,1-dimethyl-2-hydroxyethyl)-5-nitro-2,3-dihydro-1H-isoindol

20 g of 4-Nitro-phthalic anhydride and 8.94 g of 2-amino-2-methylpropanol were
heated to 170°C for 30 min. After cooling, water and CH2CI2 were added, and the
organic phase separated, concentrated and purified by chromatography on silica

25  (eluent CH2CI2/MeOH 97/3).

s) 2-(1,1-dimethyl-2-hydroxyethyl)-2,3-dihydro-1H-isoindol-5-ylamine
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r)

2-(1, 1-di net hyl - 2- hydr oxyet hyl ) -5-ni tro-2, 3-di hydro- 1H
woiemioatad 20 g of 4-Nitro-phthalic anhydri de aowE8204/012203

g of 2-am no-2-net hyl propan®l were heated to 170C for

30 mn. After cooling, water and CH2Cl 2 were added,

14pf theabots ﬂi@@-&rﬂ%‘@ﬁ@i WP Rydrbehat< RS0 1At RS2 g Pd on
urifi y.chrona ograghey on silica. 25 (el uent
c%gﬁcél é?%@%glt gopmy tenyyeratire’ an atmospheric pressure. After 2.5 hrs the
niixtite Wasdiltoetda d the tijietroawapbiaydd) toZid-0d7 $1y olf the tibke co0pHGI.
| -5-yl am ne WO 2004/ 041823 PCT/ EP2003/ 012203 40 |.lg
of the above nitro-conpound were hydrogenated in 130
ti  ThE4WicthyRngner2Rdetbplsulfnyt-ppeimidineB4yl) @thanobm
tenperature and at nospheric pressure. After 2.5 hrs
the mxture was filtered and the filtrate evaporated
1508 §iNethplanpner2gpethylsulfany)-pyrimidingrAcarhaldehyde were dissolved in
30 nfl ARty 1 il 502 24 WBEENMESHE BedHyT BYEAd¥h Brdinik I 8hBdwere

I 1.5 o - o .
oS TR S 5o AT 7. o A n anetbead b farignard
salatiove weredadded| withini 30 m3@. Strrifgbvandniidued fof30amla 4t BYC and

' thyl iU rom de qi n.ether re .

iRl 87 8l 22 il o aRetle Wap' Qhitfa, §iefopliralt gpmonium
cldoridesbetingy aniextacied mghaatley] aeatdtat i on wer e added wi t hin
30 min. Stirring was continued for 30 min at 0C and
fipal Ly at for 25 hrs. The m xture was quenched
Y%ﬁll‘{?ﬂ'%&%l‘ﬂ%%;&l ABH&m 10 chloride sol ution and
extracted with ethyl acetate. Yield: 1.57 g of crude

itl r ct. u e 1 .
5. ( B BRPRRE 3 metmg g edhhomige | - m
ethyl-amne 0.25 g of the product from exanple t)
I i j 3 thio
R e S PRIE s, SBle (el BARNEIR 0 I B o ) 0s0 ¢
thigpyl xhigrideapare addesy dyspmasee d heomyatated was 3efluxedt for e hrs and
e\tdpbfa@edstb%@a@ 0.3 df'tice YRR ak Hikehyaaddhiorie sals.
5-11-(2- Br ono- phenyl am no) - et hyl ] - 2- et hyl sul fanyl - pyr
imdin-4-yl- methyl-amne 0.25 g of the product from
vexanpl[b-(2-Bremd-phénpigmins)-athyli-0dhetbylsalfad1-Plyrimidin-4-yl-
acetﬁr&h Jle . were stirred for 15 mn at RT. The
resul'trng suspensi on was added dropwise at RT to a 20
m xture of 0.21 g 2-bromoanilin and 0.33 ¢
okt I : : CoRitL E o
B b SRR ek e BB
weeistited 196 ormurpdR T B spsubiing sespensien as aldqd dropwise at RT to a
nﬂ:ttﬁiiﬂsef ot ?aamgmirsmhﬂmmgg {oaa@hg_w{éﬂﬁ/uidi-gs%pf@}yy%ﬁﬁne in 5 ml
i el de . e title product. )
a%(‘tﬁ?\-/éﬁﬁw WF%Q“%-“:‘TPE@ ﬁ%ﬂ ]éD‘rIF AR |thf‘p§1ﬂlftﬁ¥ed‘?’*r‘ffﬁg?-‘5‘i%‘@%th;20ml
whier amd exdgtactedSvitle dichlorémethene. Chromatography on silica (eluent CHCI3)
yielded 158 mg of the title product.

w) 2-[(4-Methylamino-2-methylsulfanyl-pyrimidin-5-ylmethyl)-amino]-

benzonitrile

Analogous to example v) 0.4 g of the title product can be obtained from 1.0 g
(5-chloromethyl-2-methylsulfanyl-pyrimidin-4-yl)-methyl-amine hydrochloride and
0.527 g 2-cyano-anilin.



10

15

20

25

30

Anal ogous to exanple v) 0.4 g of the title product can
be obtained from1.0 g

wO3emhozenet hyl - 2- met hyl sul f anyl - pyri m di n- 4- pCTARRG0B912203
| -am ne hydrochl oride and 40.527 g 2-cyano-anilin. W
2004/ 041823 PCT/ EP2003/ 012203 41 x)

x)2- Hy By sy nibthyl 7-Ritid- D4-beflzdldaadi oxane 17.6 g

4-ni trocat echol’ and 11.°0 g potassi um bi carbonate were
stirred in 200 M DW at 10C. 13.99 g epi bronohydrin
17.61g ¥onitdocidbéholané I&OCgepbtdgsﬁmmbEerbmndte&béré &tirred We300 ml DMF
[ d at. GOC Qr. an [S
atgl@ Z\E ol:é;bt% a)ah flgélil gggﬁ & I\;Iut Vel %ddPHF%O%WSWn%FQPg was
cmﬁmued(tat é@‘iCeﬂ)rvanbﬂleetlﬁ)hrs deMiFawss. evitherataindiidhdet residaniituted
WRH %ﬁ%ﬁl x)&%ﬁﬁand\@&ﬂ%{é&‘%#ﬁetﬁ@l&gﬂa& ¥ g@olﬁﬂ e%trgarmc phases were

dri ed evapora e pro
wathsd adth epusticsoda andpeter dried ard @vmat@dfeﬂwfr@dﬁ @ﬂamoduct

wﬁ’eﬁl@e’a&fdlaﬁ JOPQ RitH 00l HbdBuenahd 3he s@fehﬁrtalﬁ;a@%}da&i frlemFﬁEsoluble
a:r&s? lA Utcgt%%r éiﬂa also }g&ggﬁ ?sgafgglgrcffrﬁgr{}nf o lelg Ioﬂ? anc{1 I%ft at
REfyiss dl Ai fivst triopl cef (pmgl uqtsta\ldm tithet pnoﬂact stha:tai\ntecﬂleThehaother
he resi |sso j .
R TR P g R SRR o i
and chilling tadrél yiededarghey %?%@@rawalihne tltle ptalugt. odu ct y)

2-Chl oronet hyl -7-nitro-1, 4- benzodi oxane 3.5 g of the
product fromexanple x) in 50 m toluene were treated

Vi t h2-Shiggogetinily n%ro']eﬁ'lbéﬂod@’ﬁaﬁe 4 nl tol uene and
refluxed for 1.5 hrs. Another 0.5 g thionyl chloride

d refl d f 7 h Furt her,
5 S Bt e mreas e rorr s X S B IRt urregs it fd g Bon!
cHlorideimot hétolBerer and Afltieed foodl5i g, Areother, 0. El.gﬁhllﬁihyl chlorlde were
c@éﬁ' %gr}gﬂt\ﬁ@ E&t?i%gqiq?f fllﬂ gﬁhgp &5 rtﬁlol?]gﬁg-ﬂ(%lae were a&g% and
reflax sonfiried fondnpidar Prlgs G%flfﬂrlcng]mg fooRT,aho milepyrili lhfrwere added
arglaﬂ%logag%tgﬁ@ﬁear!&%(i& 68-705C 5&@%@ Effg% ;wltﬂ? et @cgngﬁﬂ:jélﬁgﬂw 72 ml
PYXEstige yrrer St podBoiting ©ngpResfor an Gihet # B Fingdtih pristure ws
wislnbd aﬁu?matexg aagquanﬁ cambghﬁxutsolfuuzhh&ied di’idrdvﬁﬁJ&QiedQﬁ yield 3.05
r - di r.g- benzo
5 116 SHAE BugeTo et i R BRI Gintiant ottt Bther
paxfasapbe. x), 0.61 g norpholine and 50 ng sodi um i odi de

in 2.5 mM NV were heated to 100Cfor 21 hrs. The
mxture was 25 diluted with 10 water and 1

z)sat ut-aT-ditredeft-dibydea-benvat bl émxm-ﬁryﬁmam )er;apm@ileq with

et hyI acet ate. Chromat ography of the crude product on

' | ded 0. 67 f. the titl oduct. za)
08 g oF fyehlrimeryl sonmboheal frash e S ST she e 2nd.5 me
sddlil;tﬂ riodidetin 2.5 ml NMP were heated to 100°C for 21 hrs. The mixture was
diluted with 10 ml water and 1 ml saturated sodium carbonate solution and extracted

with ethyl acetate. Chromatography of the crude product on silica yielded 0.67 mg of
the title product.

za)  3-(2-Bromo-phenyl)-1,4-dimethyl-7-methylsulfanyl-3,4-dihydro-1H-

pyrimido[4,5-d]pyrimidin-2-one; enantiomers 1 + 2

To 1.1 g of the product from example v) in 10 ml dry DMF were added 0.236 sodium
hydride (95%) with cooling. After stirring for 20 min at RT, the mixture was cooled to
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pyrimdo [4,5-d] pyrimdin-2-one; enantionmers 1 + 2 30

To 1.1 g of the product fromexanple v) in 10 m dry
wOlboerse3added 0. 236 sodi um hydride (95% w POT/EP2003/012203

cooling. After stirring for4220 mn at RT, the m xture

was cool ed to WO 2004/ 041823 PCT/ EP2003/ 012203 42 5 C

5 @aﬁd ttfeﬁﬁﬁ%ﬁ‘ shid IR | h&nsgmm haoal v 1.01 g dalt‘li(ﬁhlyldhimdazﬁ]k §tirring
car bonyl azol e ontin

wop Go g edan s a9 40 TR 6 & P i R O Rl ag dhen

de.\f@@ea e d kst bﬁy&;@haﬂyarmﬂidlttofcxmtaf uadeirm)lohng.rﬂ;mlnuéﬂre was

nder c h
SO BB L BRSSP e QAL i phe

eVQﬁgmde phases 5 evaporated. The crude product was

chromat ogr aphed on a chiral phase Chiracel OD CSP

(commercial 20 mmaterial frqm Daic l uent, he
The jcsedeppogrued | was: dyromgtagraphed ame gk Pg nChac, P-cse
(c&fﬂﬁléﬁﬂ@rﬁhﬁ%ﬁ@ﬁﬂtfrcﬁ?ﬂ]ﬁceﬂfeldé:hehépthh@/ pogdupinchd:1pad gield
0 he first and sec
bl M Of G BRSPS £ Chty 04 Bty Pl gllow
chdefs‘?SIFlﬁC fitsy ejnyl sekmkdawhﬁmgt émmntiomee Sp dergiqdg coartinmend and
LOf 2 chiya f
fqe&%e}'?sgect%valh Llﬁeﬁgg?{er a ésﬂgrgdlflé Qﬁéﬁﬂﬁng oft NéhitdMinal

S'IS ternmed
proéulaniarxyaté froth ope of @lm-imq m@.ﬁoperl,cégqgggg maéq:r}a $ gba)lso termed

8% Z*I@ﬁk&ﬁfé ul fonyl -1, 4-di et hyl - 3, 4-
e%n&%ﬁqrﬁ-g%yﬁ h})eao[ 4,°5-d] gyf/rl m di n- 2- one; enanti oner
1 15 0.628 connerC|aI nmet a- chl or oper benzoi ¢ aci d

26) 770@ (%E&n@l;ﬂx%ﬁﬂyﬂdnétﬁaﬁ&ulfbnylﬁl-ﬂ—ﬂiﬂethﬂds A-lilsydro-1H-
so ut i OnHiN? [ ‘ﬁ{’le [ trati gln ov§r sodi um sul f at e.
The BB %éﬁgﬁ 70 3d&d “to a sol ution of
0.437 g of the enantioner 1 fron1exanp|e za) in 20 m
0.%_%%12 d{noe é%lS&ePJ c}ﬁg—rg@%eﬁ éh{ k149 ( GRRL dRYSIFOHEN0 ml

troyed by washi Wi
CHi2Cl end dmsumlmqm Wep tdéleédmﬁltmonm‘@r FPGHER Su Jﬂg gried

MESBAGHESh Wh§ JNRAYER b&ﬁu’ﬁ&ﬂbm?ﬂ £af the @ﬁirﬁlonﬁh"rllefﬂ)m axdnple
evapor at ed. er. silica in

raice i B CHRE APBPPeRuLh HdoUREng et RPN night Exces
&fa@iﬁ%ats deE!rBy&zld wekhdieswitR diliseasodiven bisulfite solution. The organic

2-h y hydrio
g 1W&? Vﬁ?%‘g& yfl%{fﬁgus %ﬁl OXYBRLBShate; N0 eRfidfated.
ChrovastoytapBy 4veli kilicr in ktybyedtate doheptane yielded 430 mg of the title
%d(ug d] pyri m di n-2-one 1.2
PR br omo- phenyl) -3, 4- di hydr o- 7- met hanesul phonyl -1 - e

thyl-pyrimdo [4,5-d]pyrimdin-2(1H)-one and 1.54 g
F%ialjlﬁfg@f&gnet hyl - 6- am no- 1, 4- benzodi oxane

Example 1
3-(2-bromo-phenyl)-7-(2-hydroxymethyl-2,3-dihydro-benzo[1,4] dioxin-6-ylamino)-
1-methyl-3,4-dihydro- 1H-pyrimido[4,5-d]pyrimidin-2-one

12¢g 3-(2-bromo-phenyl)-3,4-dihydro-7-methanesulphonyl-1-methyl-pyrimido

[4,5-d]pyrimidin-2(1H)-one and 1.54 g 2-hydroxymethyl-6-amino-1,4-benzodioxane
(starting material b)) were mixed in 20 ml NMP. 0.348 g TFA were added and the
mixture was heated to 140°C for 7 hrs. The mixture was poured into 10% aqueous
HCl and extracted with ethyl acetate. The aqueous phase was adjusted to pH >9 and
extracted with CH,Cl,. The organic phases were combined and evaporated. The
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30 (starting material b)) were mxed in 20 m NW.
0.348 g TFA were added and the m xture was heated to

wa20@/0ko237 hrs. The m xture was poured into 10&a/EP2003/012203

aqueous HO and extracted#ith ethyl acetate. The
aqueous phase was adjusted to pH >9 and extracted

regidub V@dZﬁé;IZend'Eﬂ 6naCHATL, Gt I@b@ﬁe& Ftu@O4HA B8l 8i§[§hr1t1es were

vapo T 04/ 04182 / EP2003/ 0122
A RR SHE TS BItTAE s vaTt A i okt T SOt Cifpeadas of NMP
then @vamiradd| Theuesituewasieiteratdd Witk watkr,filferedTdirl driddt togive 0.6 g
Omgﬁ\ﬁgiﬁoe“ eva%nls\éﬂ 155 ter to remove reni nders of

en ‘ofat’é he residue was triturated with
water, filtered and driedto give 0.6 g of the title

NMI@@@BU& mn ylzﬁﬁ ®hoad Wﬁ (3 33 ﬁsugb 'ﬂé %}" (dd,

1 By P s 19 Ao, Betgh %%T{?dl 0 s i ;LT BES9 (4,
1K1%,6.98H, 2H)7712$ (o, 1FED 7.46 (&931&19’; 7.7104d) 1H§‘> 78 ((s n:nH)ZH)

M%Aﬁcﬁgl ‘(‘%ﬁ'; ﬁ%béwﬁ%?i 4712c7)1(§\4d|3r)1 izxarrpl e 2 10

3- (2-brono-phenyl) -3, 4- dlhydro 7-

Exa%ugg or onet hyl benzodi oxane- 6- yI) am no- 1-
imdo[4,5-d]pyrimdin-2(1H)-one 170 ng of

3{Brbrimortibenyh-dehdibxdnep]-2-chlncometbpibpusmdieran 620)amtino-1-

m"eﬂiy!ltﬁlﬁmufé4 ARt (1 A)-A¥! chl oride were added and
the mxture eatéd to reflux After a few hrs TLC and

HPLC i ndi cat ed conpl ete conversion and the sol vent was
m) ﬁigl dfl the p%duoatfm%@(alﬁplbm xa&elsusmdsd i !3(0 nvlac@uiém: Ah@o°C

SRl AnseCad B Siiedrard s HARE Aer a few b

TL(Z apd ﬁﬁl@hdmyte)icdmpktdﬁgdnv&-smn and the solvent was distilled off at 90°C

b)( %ggf}fn%h S| Bgh@ V%CM‘%IHBFFEX thﬁo émg{}f}}igfeﬁvgﬁ)gzﬁug obtdthed was used

W[thmstfe}}tbyrrpwﬁﬂahom one 20 85 ny of t he chl or onet hyl
conmpound from exanpl e 2 and 130 ng nor phol i ne were
Em xgd in 8 M NWMP. 24 ng tetrabutyl ammoni um brom de

dded and the mxture was heated to 50C for 18

3-&02—broxﬂnqﬂhﬁyl)a%myl-mzmphbhmmbﬂm b,BQiﬁl dro- wer e
bRkl B GRT R ol i gl Jpne

the crude m xture by HPLC—I\/B yi el ded 40 ny of t he

85 frfgl & thé @Iﬂ%%ﬁ?&ﬂﬁdconﬁﬁﬁﬁﬁlfforﬁ e§ar{1]%le 2 and 130 mg morpholine were

br ono- phen I hydro-7-

mPi?}dt’cS'I é‘ﬂe@Mﬁ/ mg igtrgbivh pmmpswgbiorzide were added and the

mixture was heated to 50°C for 18 hrs. Another 24 mg tetrabutyl ammonium bromide
were added and the temperature was raised to 100°C for 16 hrs, then to 130°C for
another 6 hrs. Separation of the crude mixture by HPLC-MS yielded 40 mg of the title

compound.

Example 4
3-(2-bromo-phenyl)-3,4-dihydro-7-[2-(p-toluenesulfonyl) oxymethyl-benzodioxane-
6-yl]amino-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H)-one

520 mg of the product from example 1 were dissolved in 20 ml CHCI3. 213 mg tosyl
chloride and 13 mg 4-dimethylaminopyridine were added and the mixture was cooled

to 5°C. 166 mg pyridine were added dropwise and stirring was continued at room
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6-yl] am no- 1-nethyl-pyrimdo [4,5-d]
pyrimdin-2(1H)-one 520 ng of the product from exanple

wa 20mroe18d8 ssol ved in 20 m CHC13. 213 ng tosyl PCB@P2003/012203

chl oride and 13 ng 4-di net il am nopyri di ne were added
and the m xture was cooled to 5C. 166 ng pyridine

tenipeatBeiod 3 G ThE Sxi@Rewsd stirfddNChMRSORD) mﬁérﬂ{i{%ﬁhétlos %%Iﬂo
li]\ﬁo 004/ Oqﬂ]a%?ls PCIT/ EP2003/ og_lzzo% 44 t%gPer at uré ﬁ?ésr

© Yie ke Gre SRS Y (OBHR et RO EIPeraTast 1 dP iy The
nﬁ.ﬂﬁm‘rgfas aklyted withad0 dé QECE aﬂdieﬁhshdftﬁ with 051 MgH@Sdried and

AR L e I

HCl, dried and evaporated. Chromat ography on silica
EXdhpded 180 ng of the tlitI e conpound. 5 Exanple 5
B-EEB - dj et hyl t hyl -2, 3-di hyd
342 I[rﬁ)egyﬂj nér%_m eth milnr(r)trene yl%rg gl%r}rrgro enzo[1 4]d|10x¥n-r6-
ylﬁhﬁm)nll)nelhﬁ?&@whg A1 HigwEhido [ 4, 5+dpyyrintidsie 2{dheS- d]

pyri m din-2-one 90 ng of the tosylate fromexanple 4

in 8 M NW were treated with 0.62 mMl 2 M

9@l imgeohiheatobylate ifrond Ieﬁmplel 4sini § @ NMP wae meh’edpzelﬂat)mszenl 2M

. TherfinXt ur 0C f.o

d{rﬁ&hﬁa&r&% }rng %ﬁo 5[ '#anp ?%{‘ eg?thge ?0\,{,;:”3 de fg%‘? d&e was
heatedimS 08y dor hhrgrthen s&ﬁaﬁéon anotimy 25, @tlk@lglwed @munwdmets"c
oRdr Ol ?hﬁfﬂ BRiad X INMBIded Véﬁhcfeh pMRBCA wnttﬂﬁjnﬁted by NMP,

UL R R SRt s A
b di hydro-7-(1' - tyl -spi 1, 3-
MR e T (1 - scou -5 o

-5-yl)am no-1-nmet hyl -pyrim do

_{@1&_] pyri m di n- 2(1H) one 80 ny
2- br ono- phenyl ) - 3, 4-di hydr o-7- nethanesulphonyl-l-

omyprphenylo-3,4- vlzhhsdm}wl raveil-spit¢[ 113 bamediara o204 - ny
A T
were treated with 23 ng TFA 20 and heated to 140C
suAger BQZfbibmb%Héhﬁl) 3@&&&&@%@%@&%&&@!@%&& yl- yrlmldo-

gg? ﬁ?yﬁg‘h\ﬁ‘% 2 ?.Re ari./fh%zsm ﬁ\géggng,. N Spg? {)gfzoaﬁ)éolo-

2,#i-piperidimep Gstading mate 24 @) P &l G)8. rnEmmBlv&rg treated with 23 mg TFA

xid %g%tgﬁ Qgglzlﬁk@ %Li%r f{24fog l%yH%oPZﬁlﬁ%QmEgb)I preparat1ve HPLC-MS,

enzodi oxol o
folloyaehibpi &JSSOINEI‘SHyleﬂWﬂmWG @nfl ayashigk pith dilute aq@ousH@ngelded
5£81§rafﬂ5etﬂle ARFRIndnlp: 200-201°C).

benzodi oxol 0-2,4"- pi peridine] (starting material
e)) in2mM THE were added to 0.4 ml of a 1M solution
Exdmple 7hi um hexamet hyl di si |l azi de in THE at

3-(2-bromo-phenyl)-3,4-dihydro-7-(spiro[1,3-benzodioxolo-2,4’-piperidine]-5-
yl)amino-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H)-one

82 mg 5-Amino-spiro[1,3-benzodioxolo-2,4’-piperidine] (starting material e)) in 2 ml
THF were added to 0.4 ml of a 1M solution of lithium hexamethyldisilazide in THF at
0°C and stirred for 20 min. 89 mg 3-(2-bromo-phenyl)-3,4-dihydro-7-
methanesulphonyl-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H)-one were added as a
suspension in 2 ml THF at 0°C and stirring was continued at room temperature for 16

hrs. The mixture was poured into water and extracted with ethyl acetate. The organic



OC and stirred for 20 mn. 89 ng
3-(2-brono- phenyl) - 3, 4-di hydr o- 7-

wortdmaesl phonyl - 1- net hyl - pyri m do[ 4, 5- d] pyr i RCTIER26/212203
H) - one were added as a 30 s@spension in 2 ml THE at 0OC
-and stirring was continued at roomtenperature for 16

phise. wéE%nﬂ%ﬁtfdﬂécBaﬂ@%uﬁﬁé’d 8¢ prépatiRl HPLEMS eprbiaat ®fhtaining
s S TS o isd w0 ABRo it fydroxide, then

dpied bfid exhpbyatq@t. epar ati ve HPLC- MS. Product cont ai ni ng
fractions were dissolved in CH2C12 and washed with
aqueous sodi um hydroxide, then dried and evaporated.
YieldsI5dng of thg tisle compowid (repBAPSIRE)( mp: 229-231 C). 5
Exanpl e 8 3- (2-brono-6-fluoro-phenyl)-7-
(4, 4-di oxo- 3, 4-di hydro- 2H 4l1lanbda’' "6*- benzo [ 1, 4]
5 Eéﬂé&iﬂﬁiﬁn-&yl am no) - 1- met hyl - 3, 4-di hydro- | H pyrimdo
3{(4,Brom@dl6-AMéi hunm)?.f @Edﬁﬁofﬂj:l -dihy dro—2H74lam:)|(q1a*6* on
0r. 0 ITE] sul pho
bﬁ%%ﬁ HIPé‘gﬁ"S‘/‘I“ Whﬁf’ﬁeﬁ% 4%54 éljdhﬁfa‘?q iﬁcﬁyﬁmﬂdﬂ? ? one
dfnatididinyg-o;e Ani no- 2, 3-di hydro- benzo [ 1, 4]
oxat hiine-4,4-di oxide (starting material h)) in 0.8 m
NVP were treated with 0.2 M 2MHCO in ether and
Shagt ed to(2boomd-6rflverephenylideghihdee-Hinathanssyphonyl- lonethyl-
10 gfiﬁnddgh%ecg‘ Qﬁ’cﬁh 2\(\43{'31 oh80l ahgd hyy Dfﬁ,gar - Al‘rﬁnb'@'—ﬁdﬂ@dro-

e 8a 15 3- n 7-
bemoEL gl iine4 @yﬁp dstzwrmaﬁfa'aféé 1Behd i\xﬂ]were treated
wathed. Dinil 2M GGl iR BtheOind hédatell fRI209C 16k Gthdi Pvdi €hid mixture 21 mg

o ffblls iraych Vet sy B by e RRT O ASRAR ok Ey

100ng of the product from exanple zb) and 145 ng of

J igng material h) the title conpound can be
E§Ul?‘g‘lfsn&gd as _ 20 a pal e yel |l ow powder. Yield: 25 of

15 St(ﬂ&mm@%})ﬂo dioxge3sthgibydp-2H- -4lambda*6*-benzo[1,4]oxathiin-
6(}2&1 @Hﬁ%ﬂlﬁl 3]4 Hﬂ{ymﬂ 1H=-p 1m1do[4 5- d]pyrumdm—Z-one,
‘S‘ ﬂ’vl 3- 0x0- 3, 4-di hydro-2H benzo | 4]
7-yl am no) - 34d|hydroIH-pyr|mdo[45d]

pyri m di n-2-one 25 320 ny

A?xﬁl(oéogs 90”?11e° Eleoc%/ch}rg dé exgmrp%/n dg,o&l?tzl(lsi%q qgﬁn‘;iglol%gﬁnyl o%cqefrom
eﬂamlﬂﬁ A )mdwblﬁhyg Oﬂ&m‘rwgm%[tamd]ht) theatitlencoBapasme cas baobtaimed as

20 ggje ll(gl,gga,aerj n4m NW were treated with 92 ng TFA
d ‘heated to

Yield: 25 mg of the title compound.

Example 9
3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-3-o0xo-3,4-dihydro-2H-
benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one

25  320mg  3-(2-bromo-phenyl)-3,4-dihydro-7-methanesulphonyl-1-methyl-pyrimido-
[4,5-d]pyrimidin-2(1H)-one and 626 mg 7-amino-4-methyl-4H-benzo[1,4]thiazin-3-
one (starting material k)) in 4 ml NMP were treated with 92 mg TFA and heated to
140°C for 12 hrs. The mixture was diluted with aqueous HCl and the precipitated
product collected by filtration.
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140C for 12 hrs. The m xture was diluted with aqueous

HCO and the precipitated product collected by
woizbdasroaigzen. WO 2004/ 041823 PCT/ EP2003/ 012203 P@®/EP2003/012203

Yield: 245 ng of the titl e 4onmpound. Exanple 10 3-

(2- Brono- phenyl ) -7- (3-net hoxy- 4- net hyl -

Viel 285 hgif Wl @mpdudigpdat 4” benzo [ 1, 4]

t hi azi n-7-yl am no) -'1- net hyl - 3, 4-di hydro- | H pyri m do

[4 5-d] pyrimdin- 5 2-one 100 ng of the conpound from

fxAplkelle 9 and 108 ng oxone were stlrred in2mM MOH

%PT%%?@@&%{@ e R L R BT e
béndof I,4lthiazinet-gasdme)ehhrettydes, 4 dihydro-i Hipyatimido [ 4,5-d ] pyrimidin-

sRfeparative HPLG-M5 to yield 10 ng of the title
conpound 10 Exanple 11 3-

(2- br ono- 6- f | uor o- phenyl ) - 1- et hyl - 7- (4- et hyl -
1@)0 hdbOie- c%rr%:o'ﬁnﬂ ft&h re%!i% fe09 ahll QG@% @xorréewgl% dtirred in 2 ml
thiazin | H pyri md 4, 5-

At FPent e@_psllfgzggafo 7' hrs. Tﬂg rrrn?cture was ﬁltered and the residue
wasHed- ithm@HE: fTHeo rc@mbﬁfeyll Jittehtdh- Qliehy doficehtraidnanesphdiid by

5. p i mdin-2(1H)-one
pﬁ%amélgg%tﬂ¢ I\A[#%glekg]:'@f‘ Fﬁg&tﬂ%@ﬁ%{ g1 4] thiazin-
1 1 -dioxide (starting naterlal n)) in O 8 m NW
yonpleflieated with 0.2 M 2MHO in ether and heated
to 120C for 6 hrs. The mi xture was purified by
312 dpematt-freorombenyky It methy o 43nethyl- bl-didro- Lx’zﬁlfhtetrahydro-

R e Al T i) Sy RO e 1

(2- Brono- 6-f 'uor o- p
d Yﬂémﬂrw%zes di hydro- | H
|30|ndol 5-yl am no] - 1- nethyl-3,4-dihydro-lFprrinido

4, d - | ori 0
SRR e LT —
pyuyﬂmdo{@étd]pymmpym-afrﬂd)}bﬂe 5- dhyr BB dirrrg— 2( -HAmianet-miethyl-4H-
b%&gf@z} %hlgglo]lrlﬁl%ll xid ( dtoﬁ r%y ﬁﬁ&ﬂf@'} x‘?ﬂs NMP were treated with
€} jn ethereand h@(ﬂEd ) 20m’3 feir ¢ {INMThe onv_tttme wanpHdfied by

pfe?aﬁhb@HP‘ﬂ@fIﬁS gidher Ands bhtheMitlBhiolgat ed to 120C for
under N2 atnnspﬁere The product was isol ated

fromthe m xture by preparative HPLC-Ms and further
—%@EB¥+%d by a second chromatography on silica. The

{ﬁ%owé@@ﬁéﬁ%\?&e@ﬁ )%—EZ-;ZW]? ed | q (?Hzeﬁ'nly% ea{]y Eg—e o-1H-
isoindol-5-ylamino]-1-methyl-3, 4—d1hydro-1H—pyr1m1do [4,5- d]pyrumdm-z -one;
hydrochloride

80 mg  3-(2-bromo-6-fluorophenyl)-3,4-dihydro-7-methanesulphonyl-1-methyl-
pyrimido[4,5-d]pyrimidin-2(1H)-one and 82 mg 2-(1,1-dimethyl-2-hydroxyethyl)-
2,3-dihydro-1H-isoindol-5-ylamine (starting material s)) were mixed in 1 ml dry
NMP. 0.2 ml 2M HCl in ether were added and the mixture heated to 120°C for 24 hrs
under N2 atmosphere. The product was isolated from the mixture by preparative
HPLC-MS and further purified by a second chromatography on silica. The pure
fractions were dissolved in CH,Cl, and treated with one equivalent of 2M HCI in
ether. Evaporation yielded 1.5 mg of the hydrochloride salt of the title product.
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30 ether. Evaporation yielded 1.5 ng of the
hydrochl oride salt of the title product. WO
waQo/dd823 PCT/ EP2003/ 012203 47 Exanpl e 13pTiaP2003/012203
foll ow ng additi onal conpourids were obtai ned accordi ng
to the preparation nethods and exanpl es descri bed

Ekahglenbefore: 5 13-1 3- (2-brono-phenyl) -1-nethyl-
(3 -o0xo0- 3, 4-di hydro-2H benzo [ 1,4] thiazin-7-

yl am no) - 3, 4- di hydro- 1H pyri m do [ 4, 5-d]
Thy rfolbovding - aﬂdttﬁﬁlal ]:Smﬁouﬂdﬁ; Were obtained according to the preparation

n%)%ol(dr%n Q& Q}Fnin@ (.23% ‘%R/eg I‘en ef%reyl())a(fn EO]G 7, 8-tetrahydro-

- 2-met hyl -i soi ndol e-1, 3- dlone 13-3
13:1(2- br ono- phenyl) 1- nethyl 7 (2-met hyl -2, 3-di hydro-1H
-1 soi ndol - amlwz

3P thyems: thnﬂ 1 et (8- %Pp”y‘lrﬂthéT%ZIzl keneo[1,4]thiazin-7-

yl'ﬁitﬁilﬁ(gcjlh-@ﬁh %ynrﬂaﬁi‘oﬂ ,5-d]pyr 1m1d1n—2 -one,
3-(2- brono- phenyl 7- (3, 3-dioxo- 2, 3- dlhydro 3l anbda* 6*

-benzo [ 1, 3] oxathiol-5-
132ani no) - 1- met hyl - 3, 4- dihydro 1H pyrimdo [4,5-d]

I

S 81 o R S i Sty PR 8. 1, 2

d Yﬂnmldtrr%dﬂﬂmm]y12+ra¢tbyia’smmd¢ziedz3od{0n1, 4]

t hi azi n-7- ylan1no) 3, 4-di hydro- 1Hpyrim do [4,5- d]
%rlnidin -one, 25 13-6

g‘(Z br ono- phenyl ) - 1- net hyl - 7- (4- met hyl - 3, 4- di hydr o- 2H

3= (D&ﬁémo{ph'bnﬂ} lt-ﬂﬁb&i)’ll P=(Z- -rnethyl -2,3-dihydro-1H-isoindol-5-ylamino)-3,4-

dr aﬁmnﬂgl)wrlgllgﬂ@wg %I%;nl_{-ﬁl one,%yd[‘och?oruie salt,

3- (2- brono- phenyl ) - 1- net hyl - 7- ( 3- oxo- 3, 4- di hydr o- 2H be
1? o [ 1,4] thiazin-6- ylam no)-S3, 4 di hydro- 1H pyri m do

di n- 2- 13-8
3 12{0@%9@%%5“ dr é%dmggéb%mhm)a @ambd@*ﬁémnm{éﬁwgatmdn@
ylahiho)31-frethyadi- Qihlydto- P [yMndiQo [4%5-atFkinBY - #odE - 2- one,

13-5
3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-1,3-dioxo-1,2,3,4-tetrahydro-
llambda*4*-benzo[1,4] thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one, ’

13-6
3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-3,4-dihydro-2H-benzo[ 1,4] thiazin-7-
ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

13-7
3-(2-bromo-phenyl)-1-methyl-7-(3-0x0-3,4-dihydro-2H-benzo[ 1,4] thiazin-6-
ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

13-8
7-(benzo[1,3]dioxol-5-ylamino)-3-(2-bromo-phenyl)-1-methyl-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one,
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WD 2004/ 041823 PCT/ EP2003/ 012203 48 13-9

3- (2- brono- phenyl)-7-
wdi2endioatsdsyl am no) - 1- et hyl

(2, 3-di hydro-benzo |

1, 4]

- 3, 4- di hydr o- | H pyPCTiE#2003/012203

[4,5-d] pyrimdin-2-one, 5483-10
3- (2- brono- phenyl) -3, 4-di hydr o- 7-
1%-8' - et hoxycar bonyl -spiro [ 1, 3- benzodi oxol o- 2, 4 -

3-8%—{%?({#18: e Xla%éénghy(grglheggg[ﬁ dlo rnl—g-]ygmlL(A)')’—?—n%thyl—fi,tl-

dihy{ro- (F2-pyriatide @ltedifly)yinddine2-oxeé,- 7- oxo- 5, 6, 7, 8-t et r ahydr
o-pyrimdo[4,5- d] pyrimdin-2-ylam no]
-i soi ndol e-1, 3-di one, 13-12

1381Q 2- br ono- 6- f | uor o- phenyl )

3: tg%;l])g%r%lmﬁl)]ezg? gzéllnﬁﬁlgd o g}nP)r]%gh&géargbﬁW @gﬁ’o?ﬂé Eé‘i/zpld}%xolo 244 -
plpsn@lpswwtkpmlmé raﬁréy Pyl Ph‘ls5 @Yre‘;n din-3( Iﬁ)pone»

3-(2-Dbrono- 6-fl uoro-phenyl) - 1-net hyl -
lgﬁ -2H benzo [ 1,4] thiazin- 20
§Ian1no)-3,4-dihydro-|Fprrinido[4,5-d]pyrin1din-2-o
54165(2-bBerhd-phenyl)-8-methyl-7-o0x0-5,6,7,8-tetrahydro-pyrimido[4,5-

LR B e Y e

am no-|-nethyl-pyrimdo [4,5-d] pyrimdin-2(1H)-one,

7- (3-0xo0- 3, 4-di hy

125,13-15
6-f1 h
3*6%7(%&?%&”3%0? HﬁJ 37D Hos

f 8)&6T1’6€t£ 23-0%)- éév‘%lé}"%é?

ydro h%¥ycar

berzoyll, 4 hifin-71ylamidy)l 3, @-ﬁihyﬂfdiQHEp‘yrﬁnﬂb Qydi| phirithidin-2-one

30 13-16 5- [

6- (2-brono-6-fluoro-phenyl)

ZéHgéﬂﬁ§%C% 0xo0-5, 6, 7, 8-

tetrahydro-pyrimdo [4,5- d]

pyri m di n-2-yl am no]

133513 17

2- br ono- 6-f | uor o- pheny % 3- di ox0-2 dlhydro 3
31(arbseme &+ fluererphsnyl)41- gi]eﬂryic t(ﬁrqaqo ##ﬂyﬁkmaﬁbenzo 1,4]thiazin-

61405 43difty o g rimbdth RV A [y Alhidih-Bodd, pyrim din-

L 2- met hyl -i soi ndol e- 1, 3-di one,

13-14
3-(2-bromo-6-fluorophenyl)-3,4-dihydro-7-(1’-acetyl-spiro[1,3-benzodioxolo-2,4-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H)-one,

13-15
3-(2-bromo-6-fluorophenyl)-3,4-dihydro-7-(1’-ethoxycarbonyl-spiro[1,3-
benzodioxolo-2,4’-piperidine]
2(1H)-one,

-5-yl)amino-1-methyl-pyrimido[4,5-d] pyrimidin-

13-16
5- [6-(2-bromo-6-ﬂuoro-phenyl)-8—methy1—7-oxo-5,6,7,8-tetrahydro-pyrimido[4,5—
d]pyrimidin-2-ylamino]-2-methyl-isoindole-1,3-dione,

13-17
3-(2-bromo-6-fluoro-phenyl)-7-(3,3-dioxo-2,3-dihydro-3lambda*6*-
benzo[1,3] oxathiol-5-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido([4,5-d |pyrimidin-

2-one,
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2-one, WO 2004/041823 PCT/ EP2003/ 012203 49 13-18
3-(2-brono-phenyl) -3, 4-di hydro-7- (1" -ethyl-spiro [
wa 2804meme28di oxol 0- 2, 4' - pi peridine] -5-yl)am nBET/EP2003/012203
1-met hyl - pyrim do [ 4, 5-d] pywi m di n-2(1H)-one, 5 13-19
3-(2-brono-phenyl)-7-(2, 3-di hydro-benzo [ 1, 4]
oxat hii n-7-ylam no)-1-net hyl -3, 4- di hydro-1H pyri m do
léﬁ 5-d] pyrimdin-2-one, 10 13-20
£2- br ono- phenyl ) - 1- net hyl - 7- (4- met hyl - 3- oxo- 3, 4- di hy
Sdﬂd:-rﬁh-loq:fhenyl){?; 4-d#lytiki-a< i ’rethyl-spiro[ 1,3-benzodioxolo-2,4 -

p )c/e%(lldﬁf% %g}l&q o1ﬁgql T%Ha(g }I.i%lﬁ)&/o lJtg‘cﬁgyl[lm’ldgmdj(1H) -one,

3- (2- br ono- phenyl ) - 1- net hyl - 7- (2- pyrrol i di n- 1-yl net hyl
13493-di hydro- benzo [ 1, 4]
i n-6-ylamn rimdo, [4,5-

4-di hyd
AT PheRY Gri -y oo b0 B Epxeta D oy ammito) 1 methyl-3,4-

diyle>- DHORR nﬁﬁ@puihginﬁﬁdgygkﬁﬁyopylanlnonethyl 2,3-dih
ydro-benzo [ 1, 4] dioxin-6-

yl am no) - 1- net hyl - 3, 4- di hydro- 1H pyri m do [ 4, 5-d]
1920i m di n- 2- one, 13-23

3?{%-(&0% g[ﬁpen f l {hgl 9%3%@1}717% ggolg &1%X(¥rrg)eil-lf>genzd '1349&11azm—

6;M19&mnnb)3 Atdipgdioy ] Hpysimidelddrdlpyrnpdin-2dode| 4, 5- d] pyri ni
d|n 2-one, 13 24
gz br ono- phenyl ) - 7- (4, 4- di oxo- 3, 4-di hydr o- 2H 41lanbda
benzo [ 1,4] oxathiin-

37(2§Hraﬂ‘ﬂol’-1§ﬁen§zl-)mehi& 3.(4- ];g#rfb&idﬁﬂiilyﬂném’grlLﬂBdﬁhy[d%5 d]
b%’ oSt e Gy deo IHampmimido fS-dlpveimidipy 2-one

(mpx213208-@)hydr o- 2H benzo [ 1, 4]

t hi azi n- 6- ylan1no) 3, 4-di hydro-1H pyrim do [ 4, 5-d]
yrimdin-2-one, 35 13-26 3- (2-brono-phenyl)

1322pethyl - 7- (4-nethyl- 1, | '

3= (Qlwﬁﬁblg%?l)“? (Z’.EE}FCW&;JA)% minbAERAASG dlﬁ?&%ooénzé{ldq]]dmmn 6-

Y] alqlln?o I metl¥y1 nl IAﬁ‘)ydro 1H- pyr II?lr;lg 415Hdﬂ¥yrr{nrlrlldm02 one,

13-23
3-(2-bromo-6-fluoro-phenyl)-7-(2-hydroxymethyl-2,3-dihydro-benzo[ 1,4]dioxin-6-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

.13-24
3-(2-bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-benzo|[ 1,4 ] oxathiin-
7-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

13-25
3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(4-methyl-3-oxo-3,4-dihydro-2H-
benzo[1,4]thiazin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

13-26
3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-1,1-dioxo-1,2,3,4-tetrahydro-
1lambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one (mp: 250-251 °C),
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d] pyri m di n-2-one (np: 250-251 C), WD 2004/041823
PCT/ EP2003/ 012203 50 13-27
wG-2(®/0b1280- phenyl ) - 7- (4, 4- di oxo- 3, 4- di hydr o- 2Pc#/Eanivdai2203
*6*-benzo [ 1,4] oxathiin- 50
6-yl am no) - 1- et hyl - 3, 4- di hydr o-1H pyri m do [ 4, 5-d]
pyrim di n-2-one, 5 13-28
1;-92-bronn-phenyl)-1-nethy|-7-(4-nethy|-1,1,3-trioxo-1
f§,3,4-tetrahydro- | | anbda*6*-benzo [ 1, 4]
3{(hibaaino-pheyly - (40)- didxd-3ci- Aihgid o~ At-4datnb di* 60-berodt 4 [dkathiin-

68’}%(“121 H]B?l mg%()]??ﬁ q}%dﬁ%enymfmfldné‘% ﬁ)ﬂ Pyrimiding2eqne .1 1, 3
-trioxo-1,2,3,4-tetrahydro- || anbda*6*-benzo [ 1, 4]
lgagazin 7- ylanino) 3, 4- dihydro 1H pyrimdo [4,5-
%pyr|n1d|n 2-0 n? 1-275 ¢, 15 13-30
34 Mowpd?h?nﬁlﬁénylleshyh 2(4dilﬁbﬂr]o1 fr-tzlgzxo ez,aa%tthy@phw ) -
1igRibde 6*-Hendo 2 maﬁ&ﬂlmglanm%)-é 4 Bihp&fo Jg;'hmléo M'sam no-
n§¥gxlz %r|n1do [ 4, 5-d] pyr|n1d|n 2(1 one

3- (2-brono-6-fl uorophenyl) -3, 4-di hydro-7-(1' - (2- met hox
lyg hyI) spiro [ 1,3- benzodi oxol o-2, 4" - pi peri di ne]
) am no- I-neth | - yr|n1do [4,5-d] pyrimdin-
342 bmmorfeﬂucz@ 1113::31% Bmett@l-Br(drmoetbylf 1, LB rtoiophdia,4-tetihydro-

1aRibH B LEBAZ ST Qeiﬁxbzgiﬁnﬁ% glswgihgdxg %_élrrilido

IOXI 6-ylamno)-1 pyri
dfpdﬂyn in-% WFmr%V Soﬁé 30 13- 33

3-(2-brono- phenyl) 3 4-di hydro-7-(1' -methyl -spiro |
1%3§Ebenzod|oxolo , 4" - piperidine] -5-ylamno-
t hyl - pyri m do [4,5-d] pyrimdin-2 (1 H) -one,
3- Iz-bSAmB@IEnﬂb}émdlh&drb B]1’-(2-methoxyethyl)- sp1ro[1 3-benzodioxolo-

2 Qi éghﬁ.srﬁ %53}5}%%)10 % r(‘lgthffl' H)Lr%lﬂ d%rg S-Qﬁ 5};}¥A1 din- 2(1‘3{ —01t1eljoxy

13-31
3-(2-bromo-6-fluorophenyl)-3,4-dihydro-7-(1’-(2-methoxyethyl)-spiro[1,3-
benzodioxolo-2,4’-piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d]pyrimidin-
2(1H)-one,

13-32
3-(2-bromo-6-fluoro-phenyl)-7-(2-dimethylaminomethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-

2-0ne,

13-33
3-(2-bromo-phenyl)-3,4-dihydro-7-(1’-methyl-spiro[1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d] pyrimidin-2(1H)-one,

13-34
7-(benzo[1,3]dioxol-5-ylamino)-3-(2,4-dichloro-phenyl)-1-(4-methoxy-phenyl)-3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,
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di hydro-1 Hpyrimdo [4,5-d] pyrimdin-2-one, W
2004/ 041823 PCT/ EP2003/ 012203 51 13-35
wWG2(0®/0B1280- 6- f | uor o- phenyl ) - 3, 4-di hydr o- 7- ( 1' PaeiERyi03912203
piro [ 1, 3-benzodi oxol o-2, £1- pi peridine] -5-yl)
am no-1-nmethyl-pyrimdo [4,5-d] pyrimdin-2(1H)-one 5
(mp: 191-195 C), 13-36
3- (2- bronmo- phenyl ) -3, 4-di hydro-7-(i'-cyanonet hyl -spiro
13{‘3 , 3- benzodi oxol 0-2, 4" - piperidine] -5-yl)am no-
34(2-iedrhyie-PysrorpHiayl)-4,45ditly dnoy7-( Thidethyl2spirb | Hp-beprslioxblb-2,4’-

13-37 - . .. . e
vip3idhhela et -pehdgiifo s i AU et ny - 2
(mB-19LHpare)benzo [ 1, 4]

di oxi n-6-yl am no) - 3, 4-di hydro-1H pyri m do [4, 5-d]

rimdin-2-one, 15 13-38 3 -
1{255 br ono- 6-f | uor o- phenyl) -1-nethyl-7- (3
3-39-15&519516;5Heﬁy1§t3w-mﬁ 8L 7By Zyartbohet %FirBPﬂ%eﬁoni(ﬂ(blo—Z,4’-
iy

| Byl

p]ﬁ%ﬁéﬁ?h?ﬁ)&g{%&?zrhi@é— dlrh %E)?ll_,é—lgj}%y im rg—g(l[ ’-(?I-le?]

3- (2- brono- phenyl ) - 1- net hyl - 7- ( 3- nor phol i n- 4-yl net hyl -
1;_ ;-di hydro- benzo [ 1, 4]

dF’oxi n-6-yl am no) - 3, 4-di hydro- 1H pyrim do [ 4, 5-d]
3-§9-birondipheRyldriemethyl37-48-pyrrolidin- 1-ylmethyl-2,3-dihydro-

7 K 3-8 2340 L ALY S48 L3-Bné-

oA R PRS- Atk il 0o

di oxi n-6-yl am no) - 3, 4-di hydro-1H pyri m do [4, 5-d]
1pggi m din-2-one, 13-41 . .
5302 DR RO L1o 7- (3o oA YL AT AOTSL D2 2l el
batiza i, 4]d)oxin-Getldryino 3.3 4~ dibirdrdr 1 -plykipyid e [di5dd] plydinfdiai} 2-one,

pyrim di n-2-one, 30 13-42 3-

(2- br ono- 6-f | uor o- phenyl)
13-39 ( 3- di net hyl ami nonet hyl - 2, 3-di hydro benzo [ 1, 4]
3.4b Db RoGHeh AN 10@L b} 7R S By brpBok- AL e ngr-3 B-Adydrpl do
béﬁbfi,z‘fﬂdi&ﬁi@dﬂkfﬁb)-%Zz;?crl]iﬁ'ydr%%ﬁ%&f;gn??do[4,5-d]pyrimidin-2-one,

13-40
3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(3-morpholin-4-ylmethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

13-41
3-(2-bromo-phenyl)-7-(3-dimethylaminomethyl-2,3-dihydro-benzo[1,4]dioxin-6-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

13-42

3-(2-bromo-6-fluoro-phenyl)-7-(3-dimethylaminomethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-
2-one,

13-43
3-(2-bromo-phenyl)-7-(3-hydroxymethyl-2,3-dihydro-benzo[ 1,4]dioxin-6-ylamino)-
1-methyl-3,4~dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,
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3- (2- brono- phenyl ) - 7-(3-hydroxynet hyl - 2, 3-di hydr o- benz

o[ 1,4] dioxin-6-ylamno)-
wa-20mt0ayd23 3, 4- di hydr o- 1H pyri m do PCT/EP2003/012203

[4,5-d] pyrimdin-2-one, WO32004/041823

PCT/ EP2003/ 012203 52 13-44

3-(2-brono-6-fluoro-phenyl)-7-(3- hydroxynethyl 2,3-dih
1'ﬁéo benzo [ 1, 4] dioxin-6-

i m no) - 1- met hyl - 3, 4- di hydr o- 1H pyri m do [ 4, 5-d]
3ﬂy¥ﬁrﬁindi-mﬂﬁel®nphen’§il) 13¢34hydr3xyniethylr 3vdiHyd ree bes Y R4 -6-

dj h l.o 4' -
R hs S&v‘f = 9f*y§m-ﬁﬂpfﬂm#a&r¥ A rias-Fene o
pyri m din-2 (1 H) -one, 10 13-4

1§452 br ono- 6-f | uor o- phenyl) 3 4- dlhydro 7 (spiro [
benzodi oxol o- 2 di ne] am no-

Pfézrﬁgﬂp %mhﬁmﬂlqlwl)é ‘&]dl}%lfq i (epirol iéibqu@diexolwm
3.45

{p@a@h&& S%I)a&lﬁélg?me H;fppyﬁrﬁldo‘ffél Bbdgpﬁ‘llggléﬁgl.lggbl(le T
6.92 (s, 1H); 7.19 (m 1H): 7.25 (m 2H): 7.47
135446 1H): 7.96 (s. 1H), MBS (APCI+): 541 (M), np:

2
12 ot Bua gl i T opiindbe deridio o 24 )
ptmadmeiﬁ )é)amlamlﬂnyﬂlIL-Pmk@d [4,3-dryprimidin-2(1H)-one,
1, 4-di hydro-2H pyrim do [4,5-d] pyrimdin-3-yl]
-benzonitrile, 13-4? 25
NMR 2CBbd-18 PREYhdRY (Bht Kt 3-07 (044456 B4 AdBH 5 REDs 671
(BHIALaBD (&, 61D); denEo1H); . 1'9](m, lH), 7.25 (m, 2H); 7.47 (dd, 1H); 7 96 (s,
1 at hii n-6-yl am no) - 1- net hyl - 3, 4-di hydro- 1H pyrim
P, 5- dl pyrimdin- 2-one, 13-49
hﬂS@ﬂKK PbokEM3B14- di hydr o- 2H 41lanbda*6*-benzo [ 1, 4]
o6-yl am no)-3-(2- 30

n§?3%$gé%(€ethoxy phenyl ) - 1- et hyl - 3, 4- di hydr o- 1H pyri m
ido [4,5-d] pyrimdin-2- one, 13-50
1346 2- Brono- phenyl ) - 7- (4, 4- di oxo- 3, 4-di hydr o- 2H- 41anbda

*6*-b 1,
2oy SRR Aambde 6 -Ryarobl A laxpipiprf dgmino)-1-
miethyb-2ddxopy4-idifiydid 2 B-py@hido[4,5-d] pyrimidin-3-yl]-benzonitrile,

13-48
3-(2-Bromo-5-methoxy-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-

2-one,

13-49
7-(4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-benzo[1,4] oxathiin-6-ylamino)-3-(2-
fluoro-6-methoxy-phenyl)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-

one,

13-50

3-(2-Bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-benzo[ 1,4] oxathiin-
6-ylamino)-1,4-dimethyl-3,4~-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one;
enantiomer 2,
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35 enantionmer 2, WO 2004/041823 PCT/ EP2003/ 012203 53
13-51 3 - (2 -Brono-phenyl) -1,4- dinethyl- 7-

wO4eemmuisgb- 1,1, 3 -trioxo-1,2, 3,4-tetrahydro- PCT/EP2003/012203

| | anbda*6*-benzo [ 1, 4] 53
thiazin?ylarrino) 3, 4-di hydro-1Hpyrimdo [4,5 d]
1pyLi m d| n-2-one; enantioner 2, 5 13-52

2 oroaily nﬁ?elfy el RIS L e ot gy

llamb}ia’téf‘i*rt&nzcr{-ﬂﬂmhaam -frylanBind)-didhditlydro 1 pyriniideld, 5 4, 5

. i m, di.n-.2- antioner 1, 13-53 10 2-
d%lﬁaﬁl%gg§gﬁ%&g&ée %‘Cdro 2H 41anbda* 6* - benzo[ 1, 4] oxat

hi i n-6-yl am no) - 1-
13183 hyl - 2- oxo- 1 4- di hydro 2H-pyrirrido [4, 5-d]

hgg i/ %fa# n| trile. WO 2004/041823
%BF R 3 dodimeshylv drmethyRafl e ikt hadelptralpdro-
11embda16*1beﬁhﬁ[u@@1wtn 2 anﬁiﬁsﬁga &iBydrs- &l‘l-g EXxdigo[@al i very
S {1'3 6th ed. it 5, pp. 196 and 14 g 1457 Ki nko,
"‘8 N3~ONSEREn 03“ em 51(1973) 333 5 Merrifield,
Fed. Proc. Fed. Amer. Soc. Exp. Biol. 21 (1962) 412
Xgda, Price, J. Og. Chem 24 (1959) 14 WD 00/ 24744
01/29041 WD 01/29042 10 WO 99/ 61444 WO 2004/ 041823
2-4CTHER2I08B A ddihpdro-Bi-dhankdst 6 chenzabl 4] pxathiie dnylemin ) of-
mefyIl ol 1,2 ditdr N H-Primido[4,5-d] pyrimidin-3-yl]-3-fluoro-benzonitrile.
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HN N NO (R3)n | I~ AR wherein 5 Rl represents

hydr ogen or al kyl, cycloal kyl, aryl, heteroaryl,
wanyl4akise, het eroaryl al kyl which are all opt ponarkon3/012203

substituted; R2 represents #al ogen, cyano, CF3; R3 is

I ndependent I y hal ogen, hydroxy, cyano, nitro,- am no,
L@@yﬁpgr,w es 10 - CONH2, -SO02NH2, -S(O m al kyl,

NH-al kyl, -N(al kyl)2a -CONH(al kyl), -CON(al kyl) 2i

-S@NH( al kyl), -S2N(al kyl)2, or alkyl, alkoxy,
Aatdkaty at. kol Ehﬁhﬁhetﬁfc@l leJ;agé) ;E’bilrrﬁn ahd Prag Miivérlyg?&'ems,%h ed.,
represe e , al koxy, cyano; and Ais a

gr oup oﬁf’b‘?ﬁ?gg‘“{]ﬁ%@%z RS R OOX- OX N R7

K{rf6:36., Rel RBarN]. CienA51(1R83)Y833 R8 A-3 5 R5 \ R5 R R6'

aEdhoE 5&%&%&%‘%%& OB T ogen,

Okafo Faise, J{yug ehem. 24/dA29) 14ni no, acyl ani no, al kyl ,
W boy2y744

WO 01/29041
WO 01/29042
WO 99/61444
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15

al koxyal kyl, -CONH2, -S02NH2i -S(O m al kyl, -NH al kyl,
-N(al kyl)2i - CONH(al kyl'), -CON(al kyl) 2,

wo3uRNk(saBkyl ), -SO02N(al kyl)2i R6, R6' represeRCT/EP2003/012203

i ndependently from each ot r hydrogen, al kyl or oxo;
5 R7 is hydrogen, acyl, al koxycarbonyl, al koxyal kyl ;

or alkyl which is Optiopﬁkhycﬁjﬁ§tltuted W th hydroxy
cyano, -S(O mal kyl, amno, -NHalkyl or -N(alkyl)2;
R8, R8' represent independently from each other

1.hydA@@xﬁFom£d<@ﬁfoﬁh{ﬂa>iy, al koxyal kyl; or 10 al kyl

optionally substituted with hydrogen, hydroxy, cyano,
pyrrolidin-1-yl, norpholino, piperazin-I-yl,

4- al kyl - pi perazin-1-yl, pi idin-1-yl, -S(C»n}

al kyl, or a group NROR9, wher &y and R9' are

i ndependent |y hydrogen al kyl ycloal kyl; X is
oxygen or S(Om 15 t d \ae i S an optiona
second chem cal bon 32;: mis O, | or 2;
pis 0, | or 2 ZOHEHdIbhaNHBé%UtI03T|y accept abl e
salts or N—OXIdeS tAereof ; Rwith the proviso that when
R8 and R8' represent an oxo group, this oxo group is
notwhetgiacent to an S(O m group. 25 2. A conpound of
formula | according to claim1, wherein Rl represents
hydrogen or alkyl, cycloalkyl, aryl, heteroaryl,

aryRaI ky|reptesands kpsrgdealdty| which are all 30

opt i onal Imt@abmkw sld/l HR&rb /RN, @@wm&ﬁ Headr8A§DIkyE VARG, are all
CF3; R3is Jng§£ @ge tI. halogen roxy, cyano,
nitro, arfRYNALESADSHS > - CONH2, -SOZNHZ -S(Om

al K - Neprebdtied haloddhabysib) s - CONH(al kyl )

S02N( al kyl
O o) G SN i) e ROBNCRL I A2 88435 actamin
subst i t ut-€{Y)NHR4 réﬁ%@ﬁénts ayahe@bﬂ, aIN&&Mkﬂalko%&dkﬂb,
cyano; an%cﬁmg &@mre@m&ﬂf hag 912 N AERFZ B or

PCT/ EP2003/ 012
alkyl, alkoxy, alkoxyalkyl which are all optionally substituted;

R* represents hydrogen, alkyl, alkoxy, cyano; and

A is a group of formulae
5
R R5 R5
O
© 7
X O X N—R
6
Wl GO NN, SV €=
R7/ A-1 R8 A-2 R8 A-3
RS
R®” N7 "R

or
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25

30

35

57 R 5 RRR OOXOXNR/ (RNG6~p RBR8 R7// A1
R8 A-2 RB AA3 RS RS 5R' ORE R N6 R8 X R~ A-4

we20/047/825 R7 A-6 or 5 R5 is hydrogen, hal oged1/EP2003/012203

hydr oxy, cyano, am no, acylsam no, al kyl, al koxy,
al koxyal kyl-, -CONH2i -S02NH2, -S(O m al kyl, -NH al kyl,

:gl(olgﬁthI{ Ial)lz |hydro%gl\"'ﬁa%ééﬁ Dy droﬁo&ér ea%b yﬂgg% acy lamleno 1 alko
N o R SN (B ol MRS M i,
hly E r do g g{q Cﬁ@NH(a]R&lbgo&Waﬂt@mé FSOANH Xy, ks,oth(@lllegQ

a | C 1S .0 | ONn SUu

ey oo S BB p SRk 6O R Sl P dfoch bl 51
R8,RR8' rie bycb@gcn, ac;rhwm@ebnnyy afkogynllggair ot her

hydrogen, ;1 Qv ¥ionalf) ?ﬁ%ﬂ%&%@’g‘gﬁh %gdl%kcgyéyano,-s O)um-alkyl,

optlonally su stltu
pyrr ol i di#minoyiNH-allgl apr¥abvbeio, pi perazin-1-yl,

4- aRKRF - plepRE@A! firdd aﬂdenﬂy PefbraNEdth LotHer %1%39}1 oxo, alkoxy,
al kyI req-ll? wherein R9 and " are
i ndepend 9"3 ]%;ld?rogen alkyl or cycloalkyl; Xis
oxygen orali§fO) eptidnaRy dasbeiuted newitls diydageh,0NBydrégg ORglano,
chem cal Igjy(:)rrn qid1n~ 1-yl, morpholino, piperazin-1-yl, 4-alkyl-piperazin-1-yl,
piperidin-1-yl, -$(O)y-alkyl, or a group NR°R”, wherein
R® and R are independently hydrogen, alkyl or cycloalkyl;
X is oxygen or S(O)m;
the dashed line is an optional second chemical bond;

n is0,1 or 2;
m is0,1 or 2;
p is 0,1 or 2;

and pharmaceutically acceptable salts or N-oxides thereof;

with the proviso that when R® and R¥ represent an oxo group, this oxo group is
not adjacent to an S(O),, group.

A compound of formula I according to claim 1,

wherein

R represents hydrogen or
alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylalkyl which are all
optionally substituted;

R? represents halogen, cyano, CFs;

R? is independently halogen, hydroxy, cyano, nitro, amino, acylamino,

-CONH,;, -SO;NH,  -S(O)p-alkyl, = -NH-alkyl, -N(alkyl),,
-CONH(alkyl), -CON(alkyl),, -SO,NH(alkyl), -SO;N(alkyl),, or
alkyl, alkoxy, alkoxyalkyl which are all optionally substituted;

R* represents hydrogen, alkyl, alkoxy, cyano; and

A is a group of formulae
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15

20

25

20nis 0,2 0or 2, mis O, I or 2, pis O, |I or 2; and
phar maceutically acceptable salts or N oxides thereof;

wa300AM0420204/ 041823 PCT/ EP2003/ 012203 58 wi t h POE/EP2003/012203

provi so that when R8 and R®7 represent an oxo group,
this oxo group is not adjacent to an S(O m group. 3.
A conpound according to claim?2, 5 wherein Ais a
group of formula A-1, A2, A-3, A4, A5 or A6 as
defined in claim 1; is optionally substituted

al kyl or aryl; R2 i | ogen or cyano; 10 R3 is

hal ogen; nis (R { i s hydrogen; agg R4 hydr ogen
or nethyl; and pha [ S

thereof. 15 4. T4
7-(Benzo [ 1, 3]

di oxol -5-yl am n Rhenyl ) -1 et hoxy
- phenyl)-3, 4- d] X N_Rg
pyri m di n-2-oney, 2- ( P RY R \==

7- (4, 4- Di oxo- 3, AT hydr o- 2H 41 anhda’es - benzo [, 1, 3
oxat hi i n- 6- ylRhi no) - 720 R R -

1- net hyl - 2- oxo- 1, 4- di hydr o- 2H pyri m do [ 4, 5-d]
pyrimdin-3-yl] -benzgpitrile.
according to cl ai herei n_A
wherein R5 is h i
25 pis 0; ang® #kyl ;

R’ is hydrogen, halogen, hydroxy, cyano, amino, acylamino, alkyl, alkoxy,
alkoxyalkyl, -CONH,, -SO,NH,, -S(O)n-alkyl, -NH-alkyl, -N(alkyl),,
-CONH(alkyl), -CON(alkyl), -SO,NH(alkyl), -SO,N (alkyl),;

R%R®  represent independently from each other hydrogen, alkyl or oxo;

R’ is hydrogen, acyl, alkoxycarbonyl, alkoxyalkyl; or
alkyl which is optionally substituted with hydroxy, cyano,-S(O)y-alkyl,
amino, -NH-alkyl or -N(alkyl),;

R®,R¥ represent independently from each other hydrogen, oxo, alkoxy,
alkoxyalkyl; or
alkyl optionally substituted with hydrogen, cyano, pyrrolidin-1-yl,
morpholino, piperazin-1-yl, 4-alkyl-piperazin-1-yl, piperidin-1-yl,
-$(O)-alkyl, or a group NR°R?, wherein
R® and R are independently hydrogen, alkyl or cycloalkyl;

X is oxygen or S(O)m;

the dashed line is an optional second chemical bond;

n is 0,1 or 2;
m is 0,1 or 2;
P is 0,1 or 2;

and pharmaceutically acceptable salts or N-oxides thereof;
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25

30

R2 is halogen; R3 is halogen; 30 nis Oor 1, R4 is
hydr ogen; and pharnaceutically acceptable salts

woOhermais23 6. The conpounds according to cl ai mPET/E¥ED03/012203

2004/ 041823 PCT/ EP2003/ 012283 59 3- (2-brono-phenyl)
-3,4-di hydro-7- (1'-acetyl-spiro [
1, 3};71‘8? grzﬁ)[%lgﬁlé& iRt gvhl‘én FI}; ?lhranq{j L)I@Ffb?&sn_t (?]n oxo group, this oxo group is
py rff%a jaRens tq iy 5&%1 group.

3-(2- bronD phenyl) 3, 4-di hydro-7-(1' - et hoxycar bonyl -sp

.|ro F w@fnzo oon %24 pi peri di ne] -5-yl)am no-

%%? ?ﬂ pyr|n1d|n 2(1H)-one, 5

3 (2 bronD 6- f 1 uor ophenyl ) -3, 4-di hydro-7-(1' -acetyl -sp

% &y 3- benzodi oxol o- 2, 4 - pi peridine] -5-yl)am no-

- e %yP’pyr|n1do 4, 5-d] rimdin-2(1H)-one,

3 (&2- br on®a graupuelr Qph@lﬁy‘i} 20Ad, Ayl AcS Br A16 asedefigg bmelaim
bonyl spi;o [ 1,3- benzodloxolo 2, 4" -pi peridi ne]

1) am no- 1- met h do [4,5 d] pyrimdin-2
(1 -one 13?@“@3‘“@25'@?38&56 )ﬂr)arYB 4- di hydr o- 7-

(1'R%t hyllsﬁﬂb?@l dr drardo;benzodi oxol 0- 2, 4' - pi peri di ne]j
-5]¥J) nlngd‘ met hyl -pyrimdo [4,5-d] pyrimdin-2 (1
-one 2% br ono- phenyl) -3, 4-di hydro-7- (1'-

(Zlnethonyébhyi) spiro [ 1,3 b enzodi oxol o-2, 4'

- pigperi di am no-1-net hyl -pyrimdo [4,5- d]
pyrﬁ di r%gg%df}—gery%d 15 3-

( 2-Br oro-ledrogenos presiands, 4- di hydro-7- (1' -

(2-pm "rﬁ‘ﬁl‘é{ﬁ%ﬂy a)ccép@éﬂl@sa[ts #hedeof.

benzodi oxol o- 2, 4' -'pi peri di ne]

-5-yl)am no-1-net hyl -pyrimdo [4,5 d]

4. py rihe cdinﬁp(ﬁﬁlﬂklhcceftﬁng to claim 3;

4- S

1 372 E)I?ennzg& @H é' ‘Y%h“g?jpg Xlg cél]lgrogpheny) -1-(4-methoxy-
y| ) ehenplo-314-ditytyd- 1Hmrrmmdo[4[54=dﬁsydirwm -Piogien- 2( 1H) - one,
20 3- (2-brono- phenyl) 3, 4-di hydro-7- (1 nethyl spiro

3- benzodi oxol o- pi peri di nej
1 n%{h(/‘?f ﬂ%lpxmfﬁéodlpndrs 24-Alaphda eli-brnzp EL Oann 8-ylamino)-
3- (2nitieD-= x| MG/ dRE-O Ry byrirdidb 4] 5wgymﬁﬁspm—eelﬂzonmﬂe.
1, 3- benzodi oxol 0-2,4' - pi peri di ne]
-5-yl)am no- 1- nethyl pyrimdo [4, 5-d]

5.pyrA nbvipoui2d dddprdimeto claim 2, wherein

3- (2-brono-6-fl uoro-phenyl) -3, 4-di hydro-7- (1" - met hyl -
piro[ 1,3 25
ben%odloﬂ@h@HBHMAlpr@ﬂmdlne] 5-yl ) anmi no- 1- net hyl - pyri

m d@f 4, 5-is hydrogen;

R’ is as defined in claim 2;
p is 0;

and

R' is alkyl;

R® is halogen;

R’ is halogen;

n isOor1;

R* is hydrogen;

and pharmaceutically acceptable salts thereof.

The compounds according to claim 5,
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15

20

25

d] pyrimdin-2 (1H)-one, WO 2004/ 041823
PCT/ EP2003/ 012203 60 3- (2-brono-phenyl)

wo3pdodisaydro-7- (1' -cyanonet hyl -spiro [ PCT/EP2003/012203

1, 3- benzodi oxol o- 2, 4' - pi peWi di ne] -5-yl)am no-
1-nmet hyl -pyrimdo [4,5-d] pyrimdin-2(1H)-one,
3 (2(%%@0%@&}1?9@&%&51#(13@4&91' &p\n%r[psioeﬁﬁml&@m 2,4

| - @Pg@ﬂi %L %m[ & f%etgyl %{ﬁ«rgﬁgg‘l I dgw(r%fn%n-zalr@ -omg, 7

A conmpound accordlng to claim2, wherein Ais a group

N R el U b PLABls Bohocioo-

optZ,é’ﬁplphlydma}a§tyil)annmﬁlmtthylhy;dnn@em,sdwnmdm 2(1H)-one,

" pyrrolidin-1-yl, norpholino, plpera2|n 1-
4 al k I-plpera2|n 1-vyl peridin-1-y ((?Iﬂ al ky
(4rbsrmpo 1Rty oph qmgrfegﬁﬂggr(aﬁdl’ﬁgcet)éﬁplro benzod1oxolo-

Indze@’elsa @ﬁialhx 1-5X4ha Res1 1 - raéthyltpﬁ{mfaxspi szfa P midiRnd 850ne,

Rl is a I's hal ogen; "'R3 is hal ogen ni s

1; and R4 is hydrogen; and 20 pharmaceutically

ac C&E—m-hbcbrﬁo%aﬂﬁ(&op]ﬁ@iybcﬁ 4- dll&drd:hé(ltélirb?kmﬂﬁnﬁl@@ro@l ,B9
t 0 e n% %1 oxonlogi4£ lpé}%rrﬁdgl?e-] pﬁﬁﬁl@%’rﬂgnlo 1 gne’thyl pyr1¥n crlc?[zl%enzo

3 4ddwhyﬂdub2m%mynmn1do [ 4, 5- d] pyri m di n-2-one, 25
3- (2-brono- phenyl) 1- met hyl - 7- (2- pyrrolidin-1-yl net hyl
-2, 3-di hydr o- zo &.1 41 . ) ,
di ok %rbeorypmhmsd -3{4 hyrRydf G-ettrlspice i dberzadioxelp-2.4'-

pyr bifkddine 25-yPAfino-1-methyl- yr1m1d0[4 5- d]pyr1m1d1n-2(1H) -one,
- br ono- phenyl ) - 1- met hyl - 7- (3- pyrrol i di n- 1-yl met hyl

-2 3-di hydro- benzo [ 1, 4]
di 03 2vbforytbalicn)-3.2, dihgtirbyRd B-(Lhherjioiyeitd)-dplobt, 8]
PY TR, 84135 o- 2349 p(%{)]e%idnyg? 52919 TR, y%yr%ﬁ%gg[i{SQ 12203

d]pyrimidin-2(1H)-one,

3-(2-bromo-6-fluorophenyl)-3,4-dihydro-7-(1’-(2-methoxyethyl)-spiro[ 1,3~
benzodioxolo-2,4’-piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-
d]pyrimidin-2(1H)-one,

3-(2-bromo-phenyl)-3,4-dihydro-7-(spiro[1,3-benzodioxolo-2,4’-piperidine]-5-
yl)amino-1-methyl-pyrimido[4,5-d] pyrimidin-2(1H)-one,

3-(2-bromo-phenyl)-3,4-dihydro-7-(1’-methyl-spiro[1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d] pyrimidin-2(1H)-one,

3-(2-bromo-6-fluoro-phenyl)-3,4-dihydro-7-(spiro[1,3-benzodioxolo-2,4’-
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H)-one,

3-(2-bromo-6-fluoro-phenyl)-3,4-dihydro-7-(1’-methyl-spiro[ 1,3~
benzodioxolo-2,4’-piperidine]-5-yl)Jamino-1-methyl-pyrimido[4,5-
d]pyrimidin-2(1H)-one,



5

1

o

1

)]

2

(o)

25

30

61
3- (

2- br ono- phenyl ) - 7- ( 2- di nmet hyl am nonet hyl - 2, 3- di hydr

wo-2bmmams2p 1, 4] di oxi n- PCT/EP2003/012203

6-y
pyr
(2-

| am no) - 1- et hyl - 3, 4-di h?ﬁdro-lH—pyrim'do [ 4, 5-d]
i mdi n-2-one, 3-

%ﬁ)rﬁofﬂh@ﬂﬂpi’)ﬂhﬁﬁydrb 7L¢ 10 Zyshonedthyl L spifb [IO3TBEMMIdickof-

o oW DB RaD e Hy P BErRgU S RpiAR ED -ome,

[4

5- 5 d] pyrimdin-2-one, 3-(2-brono-phenyl)-7-

Ej?og I(f'%t %%%Q%Wh&l? 34f' 8@% 9ﬁ&£&iP iheﬁzééloxoé% 24-

[ 4, Bipdiidipy

3-(

B-ryi)dmmcglfm@hyl pyr1m1do[4 5- d]pynmldm 2(1H) -one.
2- br ono- 6-f | uor o- phenyl ) - 7-

( 3-di et hyl am nosret hyI 2, 3-di hydro benzo [ 1, 4]
7-di oRicAUIBOYRAATCAEHDE orfi i3, WherElli hydr o- 1H pyri m do

[4

5- 10 d] pyri m di n-2-one, 3- (2-brono-phenyl)-7-

ycl opr opyl am no | -2, 3-di hydro- benzo [ 1, 4]
o§|n 6-¥ ﬁ\ﬁ‘? %r}inﬁﬁe | -3, 4-di hydr o- 1H pyri mi do

[4 B d] mhlydmgehn 2-one, 3-

rom)1ng %I) 1- net hyl -
(2- I Nt | met hyl - 2, 3 di hydro 15
benBoB 4indiepou nty seprasentdyd@gandichy dr o- | H- pyri mi dof 4,
g ??Zp)é: Iom) 11 on Hesubsutu?ad w1th lgfdro%en C ano, pxrr)?hﬁglt 1- erl ]
2. 3-di hde’é’rP anperfzuﬁ -y, 4 -a lplperazm— —yl piperidin- 1-y1,
di oxi n- 6- ;s(@%anay} Br 4gﬂid@NR%R9lWH1§5éﬁi m do [4, 5-d]

pyr
3-(

imdin

o ok nd R S dapengenity foery el esriigrliw i n- 4-

yl natchyl - 2, 3- di hydro-benzo [ 1, 4]

di oy
pyr

3- (B

_y|
dio

dl p
whe

hyd¥o

in-6-y no) - 3, 4- di hydr o- 1H-pyr|mdo[45d]
| i di n- éflﬁ%]ﬁ

-bronﬁ-b@logﬁluoro phenyl ) - 1- met hyl - 7- (3- pyrrol i di n-|
REt hylfsg,aﬁ, el hydro benzo [ 1, 4]

X| - 6-y no) , 4- di hydr o- 1H- pyrimdo [4,5- 25
’j}’rsrbrﬁ Pf‘l“‘!zn one. 9 A conpound according to claim1,
Rein  Aliydrogegraadp A-2, wherein R5 is hydrogen; WO

Zooéﬂa%n]ﬁ-‘%ezu 1¢ FTAC%:I’, aQe sa ts%}%egg’of 62 X is oxygen; R8 is

The compounds according to claim 7

3-(2-bromo-phenyl)-7-(2,3-dihydro-benzo[1,4]dioxin-6-ylamino)-1-methyl-
3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

3-(2-bromo-phenyl)-1-methyl-7-(2-pyrrolidin-1-ylmethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-

one,

3-(2-bromo-phenyl)-1-methyl-7-(3-pyrrolidin-1-ylmethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-

one,



R8' al kyl substituted by hydroxy; and 5 R is alkyl;

R2 is halogen; R3 is halogen; nis 0 or 1; and R4 is
woydisagenn3 and 10 pharmaceuti cal |y accept abl e BarE®2003/012203

t hereof. 10. The compoundslaccording to claim?9

3- (2-brono- phenyl ) -7-(2-hydroxynet hyl - 2, 3-di hydr o- benz

o | 33(,24ljrodioe[xhamyb-7-§/2—dﬁilﬂtha;nir;Oénethyl-Z,S-dihydro-benzo[1,4]dioxin—

-1 B S QR A k13 Foyrimicin2-one,

3- (2- brono- phenyl ) -7-(3-hydroxynet hyl - 2, 3-di hydr o- benz

o‘[-’- 'Q_.___ 7_(7_A3 . _ ~A; N

D B e T S AR

pyr ARG hé [ligwier 6-damineg-Iomethyl-8,4t dilistre= benyimido ,5-

( 3- Ayshrvivdmeble; 2, 3- di hydro benzo [ 1, 4] o

di oxi n-6-yl am no) - 1- net hyl - 3, 4- di hydr o- 1H pyri m do

[4,5- d]pyrimdin-2-one, or 20 _

3- ( 2-(artromoépHdnyi)+ 70 ¢ P lienathylamidozndilyd 208 iy R ber o Bt, Aidfbxin-

ydr - ) [ 1 T LT .. _ ST

R T e R e L L v

[4,5- d] pyrimdin-2-one. 11. A conpound _acc;rdl gg_ to

cl a0 ies-hbro-phdn1)y-B- 'ﬁmigi’éﬂ%;ﬁﬁ- %ﬁg | S

hydr oméer{f )C(leﬁ;s S(O1 mn§,|)nli ? 8%?2;@%[ gd , ;-}?" r.g_\ rreo_sent

hy d Peiezehl 4] digwin-gcylaminog- lamethyl-3 gadibydrazlitbgurimidgia, s

hal ayemimi@-2Q@4/ 041823 PCT/ EP2003/ 012203 63 n

isOorl; R4 is hydrogen; and
3-(2-bromo-phenyl)-7-(2-cyclopropylaminomethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,
3-(2-bromo-phenyl)-1-methyl-7-(2-morpholin-4-ylmethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-
one,

3-(2-bromo-phenyl)-1-methyl-7-(3-morpholin-4-ylmethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-
one,

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(3-morpholin-4-ylmethyl-2,3-
dihydro-benzo[1,4] dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(3-pyrrolidin-1-ylmethyl-2,3-
dihydro-benzo[1,4] dioxin~-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one.

9. A compound according to claim 1, wherein

A is a group A-2, wherein
R’ is hydrogen;
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pharmaceutically acceptable salts thereof. 5 12. The
conpounds according to claim 11,

waG-2(®@/a15280- phenyl ) - 7- (2, 3- di hydr o- benzo [ 1, 4pCT/EP2003/012203

oxat hi i n-7-yl am no) - 1- net hyd2- 3, 4-di hydr o- 1H pyri m do
[ 4, 5-d] pyri m din-2-one, 3-(2-brono-phenyl)-7-

(4, & di oxds&ygerdi hydr o- 2H 41anbda*6* benzo [ 1, 4]
oxaRpi | n- thh%gmﬂdg Lidl- met hyl - 3, 4-di hydro- 1H-pyrim do

[4 » n- 2- one,

bro teddyedlropys. 7-
(4 4ndli oxo- 3 4 d| hydr o- 2H 4l1anbda*6*- benzo [ 1, 4]
oxa h||n6 m no) - 1-nethyl -3, 4-di hydro-1H pyrim do
[4, i di n-2-one, 3- (2-brono-phenyl)-7-

(4, R—dl oxcs}iildgeﬂ; hydr o- 2H 41lanbda*6* 15 benzo [ 1, 4]
oxaglﬂl i n- ?S 0am no) - 1- net hyl - 3, 4- di hydro- 1H pyri m do
d] pyri MCGi n- 2-one. 13. A conmpound according to
cI anin0xr hedein Ais a group A-3, wherein R5 is
hydgegen; ydrogen or alkyl; Xis S(Om m
IS g 1s%%df%§h%ﬁg i ndependently represent
hydP]G’dgﬁce‘E%élhb%CCﬁ?tR@Ryalts @eifded that for one of RS,
R8' being oxo the dashed line is absent, 25 whereas

1dor LQS% R8' |a§c%)r%édro en or al koxy the dashed Iine

gi? f8i§a? bond to form a doubl e
bond and R is alkyl; RZis halogen; 30 R3 is

e 9B B S A e A Doy
?gccﬁfm)?smth}’éﬁt‘lh@hﬁm 1H-pgrindidhel 4cSedipyrinddinaz-eae,di ng

3-(2-bromo-phenyl)-7-( 3-hydroxymethyl-2,3-dihydro-benzo[1,4]dioxin-6-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

3-(2-bromo-6-fluoro-phenyl)-7-(3-hydroxymethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-1-methyl-3,4-dihydro- 1H-pyrimido[4,5-
d]pyrimidin-2-one, or

3—(2-bromo-6—ﬂuoro-phenyl)-7-(2-hydroxymethyl—2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-1 -methyl-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one.

11. A compound according to claim 2, wherein

A is a group A-2, wherein
R’ is hydrogen;

X is S(O)ms

m is0,1 or 2;

RERY  represent hydrogen;

R is alkyl;
R’ is halogen;
R? is halogen;
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3- (2- brono- phenyl ) - 1- net hyl - 7- ( 3- oxo- 3, 4- di hydr o- 2H- be
nzo [ 1,4]thiazin-7 5

we@hemoacses 3, 4- di hydr o-1 H pyri m do[ 4, 5-d] pyri m 8COAER208012203

,  3- (2-brono-phenyl)-1-maBhyl -
(4- et hyl - 3- oxo- 3, 4-di hydro-2H benzo [ 1, 4]
t hinazi n- ?s(ydnahi no) - 3, 4-di hydro- 1H pyri m do [ 4, 5-d]
pykiem di

Fz bro% ﬁ&é'rwéyﬁnd met hyl - 7- (4- met hyl -1, 3- di oxo- 1, 2,
3 » @rémcaﬁwﬂwaccmtamea egef. henzo [ 1, 4]
th| azi n-7-yl am no) - 3, 4-di hydr o- 1H-pyrim'do [4,5- d]

m di n- 2-

ne,
125 (él%?@ﬁ‘ﬁ%ﬁgﬁé&wﬂl%tﬂélaﬁyl”v (4- et hyl - 3, 4- di hydr o- 2H

-benzo [ 1, 4] thiazin-

7-yl am no) - 3, 4- di .

oy P o phral) 3t Fi L i ggin):1-methy-
(3-301>edﬂ1$dlzb-Iﬁ{mydilrmidQ[Hsﬁaé}pyun{ldm;Zl-pnt,h| azin-6- 15

yl am no) - 3, 4-di hydro-1H pyrim do [4, 5-d]

pyrim di n-2- one

3- G2 phrome-phenylior-6h.idigrpt 3 4-dibydrargH-Hlambd#i hy | - 3- oxo

- 3 . _
S e | pogh g npaman

Py '@‘?‘Peuoro phenyl) -1-methyl -7-
(3 0x0- 3, 4-di hydro-2H 20 benzo [ 1, 4]

| o5 oA bheyty-! (fod&&o%'ap&ﬁlm 90r bt mpadler-

3- ([2nby{bstboxeHeimy6-ylamine)- hyphetiryl(344-d8tydyd-1B-pyimi@olb. 2t hy

dr 1,4] thi 6-yl :
Qﬂgﬁ‘-%hgﬁgoll—l- pyr? m dloa[Z|4n5 d{ g;nr |ncr;1) di n-2- one, 25
3-(2- bronD phenyl ) -7-(3-nmet hoxy- 4-net hyl -1 - oxo-1, 4-di h

ydrao¢d- bﬁ)ﬁ‘ﬁlﬁ?ﬁ&lyl) N&Miﬂuﬂxoh Aldih: gdro -2H-4lambda*6*-

EQ'@Q i R S brne - s B o T byhidb £

0BA2@203 65
3 (2 br ono- 6- f | uor o- phenyl ) - 1- net hyl - 7- ( 4- net hyl - 3- oxo
-3, 4-di hydro-2H benzo [ 1, 4]

13 hiPaQCi’mP@lI}d aePding 8 cpimiZnylersin H- pyri mi do [ 4, 5-d]

pyri m din-2- one,
3 (2- brorm 6-fl uoro-phenyl)-1-nethyl-7-(4-nmethyl -1, 1-d
oxb- 1, 2 182 group A-3, wherein

tetRf’ahydrl@h ydragdagla* 6% - benzo[ 1, 4] t hi azi n-7-yl ani no) - 3, 4

3037 br ot PYHEHA 0t hy1 - (4 ot hyl -1, 1 oxo- 1, 2,
3 4Xt et r ah§@)as

m is0, 1 or 2;

R, R¥  independently represent hydrogen, oxo or alkoxy,
provided that for one of R%, R® being oxo the dashed line is absent,
whereas for R®, R® being hydrogen or alkoxy the dashed line may
represent an additional bond to form a double bond;

and

R} is alkyl;

R? is halogen;

R’ is halogen;

n isOor1;

R* is hydrogen; and
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| I anbda*6*-benzo [ 1,4] thiazin-7-ylamno)
-3,4-di hydro-|l H pyrimdo [4,5- d]pyrimdin-2-one, 10

wG20®/0b15280- phenyl ) - 1- net hyl - 7- (4- net hyl - 1, 1, 3PCTIEOX®3/012203

,2,3,4-tetrahydro- || anbda*®@*-benzo [ 1, 4]

t hi azi n-7-yl am no) -3, 4-di hydro-|H pyrimdo [4,5-

d] phaimacdittically acueptable salts thereof.

3-(2-brono-6-fl uoro-phenyl) 1-methyl -7-(4-nmethyl-1,1,3
-trioxo-1,2,3,4- tetrahydro- |l|anbda*6*-benzo [ 1, 4]

14thT&2|CﬂmpoynéaﬁCﬁ@)iumtn£ imAydro- | H 15

pyri m do[ 4, 5-d] pyri m di n-2-one. 15. A conpound

acco g to claim 2, ein S a

whér dl?fomy -plenyy ﬁdlragv‘éw -0XRE3-41 W@ﬁ%%feﬁ%nzg% 4]thiazin-7-
I epla@sifao]-3aydih Ttﬁsanprﬂ?fﬁdo 4,30d]BZnnﬁd1hmb@@en or

al kyl opti onal substi tuted by hydroxy,

cyano, - S(O m al kyI am no, -NHalkyl or -N(al kyl) 2;
an@-(2Rbroirsy-phdayl): 1 ﬁﬁet}m-ﬂ(é ethyldoxo-3RBdihgdtvalldgen; n

gi %gﬁ%ﬁ}ﬂ‘lgﬁisagﬁ-m %F]‘{eir J o? 4%%83% gglﬁg‘l;%d 13 d1¥yrimidin-2-

PC'PAIEPZOO:%/ 012203 66 16. The conpounds according to
cI aim15, 5- [6- (2-brono- phenyl)

thyl - 7- ox0567 tra yri , 5-
d] p?y “‘?ﬁoaff%Plzer) Y? it f§8¥‘h aaﬁé& eUangm'
1, Jihhiatae4*-Bbenzo[1,4]thiazin-7- ylammo) -3,4-dihydro-1H-pyrimido[4,5-
3- bror(TiD%&heneyl) 1- net hyl - 7- (2- met hyl - 2, 3-di hydro- 1H
-1
yI am no) - 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2- one

[ 5- (% @%%angfvhﬂ@r% %rﬁeghyl% %1 ﬁn_eth_y%?( él_dlh dro-2 —benzo;L]hll él;lig?in—
py Priaenq X d&]Y syl Hnnaimide 44 dhnopidin- +-one,

-|30|ndole 1, 3-di one, 5-

é%édgrggn%?@geny u rrr?etl%l e/n()éI gxo 3 1 &ﬂtydro Zl-Pgenzo 1,4] thlazm %-

py r'ylamielo}-3,45ditly dryr I Hrpghindo [¢5adifipgaiid@inA®@bhs,| - i soi ndol e
-1, 3-di one,

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(4-methyl-3-oxo-3,4-dihydro-2H-
benzol1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-

one,

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(3-oxo-3,4-dihydro-2H-
benzo|1,4]thiazin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-

one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-3-oxo-3,4-dihydro-2H-
benzo[1,4]thiazin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-

one,

3-(2-bromo-phenyl)-7-(3-methoxy-4-methyl-1-oxo-1,4-dihydro- llambda*4*-
benzo[1,4]thiazin-7-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-
djpyrimidin-2-one,
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wdizbopas2iH- i soi ndol - 5-yl am no] PCT/EP2003/012203

15.

8 R O 7

3- (2-brono-6-fl uoro-phenyl)-7-
[ 2- (2- hydroxy-1, 1-di net hyl - et hyl ) -2, 3-

- 1- net hyl - 3, 4- di hydr o- 1H pyssi mi do [ 4, 5-
d] pyri m di n-2-one; hydrochl oride. 17. A conpound
ac 6dﬂd1'rnglot-6}ﬂubm -phedyl) wharediyh 7- (#5méthiyk 3-mxgi3ckidibpd e 2 H-

SRy B0 e Y By B i
aI RyE; and 20 Rl is aI kyl; R2 is halogen; R3 is
haI ogen; n is Oor 1, R4 is hydrogen and 25

ar ceut i c cce t abl Js the eof g 11
QM9 ex%gh B gaeﬁwi %me% Jd-qioxp-5p.3,
dl @ttﬂhﬂ&royﬂaﬂibﬂﬁb*?veﬁi’o mqmazﬁhmydn)ma} pRtdijydrd, ¥H-di hy
é@a%d% pyri m di n-2-one. WO
20@@%‘4‘1‘% ‘ﬁ@ﬁl %2203 67 19. A conpound

according to claim 2, vvhereln Ais a group A-5

%rﬁlo;b ffh'ssz} Q:trahycﬂf) 2;

hy dlag@eh*@* @nngﬂl 4] thlamwﬂzﬂamm%\f%mhyﬂw ;ug mm&e[fl 5-
10 ggyrimidi@bogen; n is 0 or 1; R4 is hydrogen; and
pharmaceutically acceptable salts thereof.

3—(2-bromo—phenyl)-1-methyl—7-(4—methyl—1,1,3—trioxo—1,2,3,4—tetrahydr0-
1lambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(4-methyl-1,1,3-trioxo-1,2,3,4-
tetrahydro-1lambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-
pyrimido[4,5-d]pyrimidin-2-one.

A compound according to claim 2, wherein

A is a group A-4, wherein

R’ is hydrogen;

RS, R® independently represent hydrogen or oxo;
R’ is hydrogen; or

alkyl optionally substituted by hydroxy, cyano,-S(O)n-alkyl, amino,

-NH-alkyl or -N(alkyl),;

R' is alkyl;

R? is halogen;

R’ is halogen;

n isOorl;

R* is hydrogen; and

pharmaceutically acceptable salts thereof.
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15 20. The conpounds according to claim19, 3 -
(2- brono-6-fl uoro-phenyl) - 7- (3,3

weodimwati23 3- di hydr o- 3| anbda*6*- benzo [ 1,3] PCT/EP2003/012203

oxat hi ol - 5-yl am no) - 1- met hyde- 3, 4- di hydro | H pyri m do
[45 d] pyrimdin-2-one,
3-(2-brono-phenyl)-7-(3, 3-di oxo- 2, 3- di hydr o- 3] anbda* 6*

1,3 t |
165, %rﬁ’&‘é’ft Jlﬁé%(%dfngg o glafp hyUro | H pyri ni do[ 4, 5-d] pyri

m di n-2-one. 21. A conpound according to claim 2,

haveFé {]ﬁeﬁoﬁl’f‘o ??é}fgg%lnﬁﬂﬁﬁl 7-&- 5§ 7@(@&99}@{}0 ﬁﬁmﬁgé};

nce Lven 1 n al m 2
al ifpyrimin sﬂ@mts@éﬁ-mem -isgindlgleohrtionen js 0 or 1: 30

R4 is hydrogen; and pharnmaceutically acceptable salts

ther pof. VD 200 D182 POTI EL2003 0127031 63,28, sThe

( 2-yBiroiie)-3;47dihhdreyHpiperiyido[4,57d ] pyrimidin-2-one; hydrochloride salt,
(4, 4-di oxo- 3, 4-di hydr o- 2H 41anbda*6*- benzo [ 1, 4]
oxat hii n-6-ylam no)- 1-nethyl -3, 4-di hydro- 1H-pyr| m do
[ 4, % | 6] 2-pyompavptienyd)28-omashyl &7 -oxo-5, 6,7,8-tetrahydro-pyrimido|4,5-

I (PR @N: o ot et tdpgipdar 6°-benzol 1, 4] oxat

(2-fluoro-6-net hoxy- phenyl ) - 1- et hyl - 3, 4- di hydr o- 1H py
rl m?@iﬂr&n&k ﬂiib?d)?h@lﬁ y1)-8-ra8th gélﬁo{c@‘j&mm:tﬁﬂiﬁdhy)l—) -7-

OX ‘,ﬁquaﬁxg} 5 Flg:ﬁgl n -y al_nl-uﬁ% mgthGI-lsomHole 1[3 & n]e,

-1, 4-di met hyl - 3, 4-di hydro 1H pyrimdo [4,5- 10

P noxo°§g£h§55ﬂ§ R
ox ailhydrp= womdmé)ﬂmmﬁlm@ﬁﬁyl 34; dlhidirﬁylﬁemlﬂl@f*ﬁm

o iibyimaherohhbacdone, enant | oer 2
%rom) phenyl)-1,4-di nethyl -7-(4-nmethyl-1,1,3-trio
xo 1, 2,3, 4- tetrahydro-

17. A compound according to claim 2, wherein

A is a group A-5, wherein
R’ is hydrogen;

X is oxygen;

R%R®  independently from each other represent hydrogen or alkyl;
and

R' is alkyl;

R? is halogen;

R’ is halogen;

n isOor1;

R* is hydrogen; and
pharmaceutically acceptable salts thereof.

18. The compound according to claim 17,

7-(benzo|1,3]dioxol-5-ylamino)-3-(2-bromo-phenyl)-1-methyl-3,4-dihydro-
1H-pyrimido([4,5-d]pyrimidin-2-one.
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15 | | anbda*6*-benzo [ 1, 4]
t hi azi n-7-yl am no) - 3, 4-di hydro-1H pyrimdo [4,5 d]

WORO4H 2R - 2- one; enanti oner 2, PCT/EP2003/012203

3- (2-Brono- phenyl ) -1, 4-di mathyl - 7- (4-nmethyl -1, 1, 3-trio
xo0-1,2,3,4-tetrahydro- || anbda*6*-benzo [ 1, 4]

19t hifagdnipotmyl sacorting-t3 clird i2hwhereinl H- pyri mi do [ 4, 5-

d] pyri m di n-2-one; enantiomer 1, and 20
2-[7-(4, 4- D oxo- 3, 4-di hydr o- 2H 4lanbda*6*- benzo[ 1, 4]ox
at B n- 6-1:yzi g‘mlpés)s wherein

qgthyl 4 dihydro-ZFprrinido
[4,5-d yr|n1 -3-fluoro- benzonitrile. WO
200%/ 0418@@@@ EP2003/ 012203 69 23. A conpound of
thqngener1@¢ fenpula A-1-1, RS X OONR~p R7 A-1-1

ve the si ficanc |ven
| n 1%}]& mlﬂﬁpﬁﬂg‘%@y\%nﬂﬁ% gﬁe%rﬁquBﬂ%4rP§e%?r
NHZndr oup. 24. A process for the manufacture of a
corpound of formula | according to one of 10 the
clarms 1% %kQZ conprising (a) reacting a conpound of
théfbenenahdbgmnula R2 RA NN Lill" NNO~ (R3)n
R g3l 1) JRayherein R to R4 and n are as defined in
clarm 1, ‘any hylroxy or amino group present maybe in
prdtected599¥h1 and L signifies a |l eaving group such

as enzylighy &B%HﬁyhndphenWSUlfonyl al kanesul f onyl
P- t}ﬁnanlnggelutuga acc ’tabT'estaﬂg’ﬂfe?éJolff onyl oxy, or

20. The compounds according to claim 19,

3-(2-bromo-6-fluoro-phenyl)-7-(3,3-dioxo-2,3-dihydro-3lambda*6*-
benzo[1,3]oxathiol-5-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one,

3-(2-bromo-phenyl)-7-(3,3-dioxo-2,3-dihydro-3lambda*6*-benzo[1,3] oxathiol-
5-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one.

21. A compound according to claim 2, wherein

A is a group A-6,

R® is hydrogen;

RS, RE, R’ have the significance given in claim 2;
and

R is alkyl;

R? is halogen;

R is halogen;

n isOor1;

R* is hydrogen; and
pharmaceutically acceptable salts thereof.
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15

20

trifluoromethanesul fonyl oxy, an al kanesul finyl, or a
hal ogen such as 20 chloro, brono, iodo, fluoro, with

wanoaume3of the general formula H2 A (I111) P2H/EP2003/012203

wherein Ais as defined inalaim1l, WO 2004/041823
PCT/ EP2003/ 012203 70 and, where required, _
23epilbe eempognds apmrdmgttedlahydr oxy or protected amno
group present in the reaction product; or b) reacting
a compound of forrmula (I1) with ammonia, or with an 5

pr oPdétiament-mectherytphenybenis- -diviord, dthydrob 2 etienbdat 6*-

I t g
85??%??&”‘%‘”’?@ SO B R A B R
(1 ViPYipnigHs2©ns t he synbols are as defined in claim
1; which |s then reacted with a blcycllc conmpound of

t | eavin
[0 T3 Dl A by RSB b L PEEREIL S S0
1; fhﬂum@a@memlmmfpl(eh)d)) ~Iwinkethy]- ¥/} dihydrbarp@yﬂhﬁ&cgd ,5by a
traagg& iBidBLak catalyst known in the art, and 20 c)

if d converting a basic conpound of fornula |
obt ai ned fron1a) or b) into a pharmaceutically

accsRb boSHehyMir it ABAGIIH g@lydl%om%éﬂlﬁ «gAN aci dic

into a
1 RS T UM A VNG Y S

d]pyrimidin-2-one; enantiomer 1,

3-(2-Bromo-phenyl)-7-(4,4-dioxo-3 ,4-dihydro-2H-4lambda*6*-
benzo[1,4]oxathiin-6-ylamino)-1,4-dimethyl-3,4-dihydro- 1H-pyrimido[4,5-
d]pyrimidin-2-one; enantiomer 2,

3-(2-Bromo-phenyl)-1,4-dimethyl-7-(4-methyl-1,1,3-trioxo-1 »2,3,4-tetrahydro-
1lambda*6*-benzo|1,4] thiazin-7-ylamino) -3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one; enantiomer 2,

3-(2-Bromo-phenyl)-1,4-dimethyl-7-(4-methyl- 1,1,3-trioxo-1,2,3,4-tetrahydro-
llambda*6*-benzo[1,4] thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido[4,5-
d]pyrimidin-2-one; enantiomer 1, and

2-[7-(4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-benzo [1,4] oxathiin-6-ylamino)-
1-methyl-2-oxo-1,4-dihydro-2H-pyrimido[4,5-d] pyrimidin-3-yl]-3-fluoro-
benzonitrile.
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25 d) if desired, converting a conpound of formula I
into a NNoxide by reaction oxidation with an

woxomioaigng agent such as 3-chl oro- perbenzoi c acTapP2003/012203

trifluoroperacetic acid, oreddinethyl dioxiran. 30 25. A
medi canment contai ni ng one or nore conpounds accordi ng
280 dngpngfoundef thd geneml fortnmla22-1ds active ingredients
toget her with pharmaceuticaly acceptable adjuvants.

WD 2004/ 041823 PCT/ EP2003 012203 71 26. A nedi canment

according to claim?25 R he treatnment of diseases
nmedi ated by an inappro e activation of src famly
tyrosi ne ki nases. 27. A cament according to claim
25 for the treatnent of” I'fit | ammat ory-,

I mmunol ogi cal -, CNS dj <mers or bone diseases. 5 28.
A nedi canent accordi Qg t im25 for the treatnent
of cancer. 29. The u or nore conpounds
according to any ofRfhe clalns 1tp.22 for the
manuf act ure of mnedi canents for the treatnent of

di seases nedi ated by an inappropriate activation of

srcwmaﬁh{y tyrosine ki nases. 30 The use of one or
g §@q?ongds ac |ng tg of the clainms 1 to 22
r ¢ aﬂnlyt"ﬁ Wﬁ%&l@enwm%mbnaad 31. The
useXof one or nore I\I(Djm%mqbﬁoﬁﬂﬁq&dteaﬁdt}q{?g%uﬁf the
claims 1 to 22 as cell signaling-regulating and
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wherein R' to R* and n are as defined in claim 1, any hydroxy or amino
group present may be in protected form, and

L signifies a leaving group such as benzylsulphonyl, phenylsulfonyl,
alkanesulfonyl, p-tolylsulfonyloxy, methanesulfonyloxy, or

trifluoromethanesulfonyloxy, an alkanesulfinyl, or a halogen such as
chloro, bromo, iodo, fluoro,

with an amine of the general formula

NH,

A1)

wherein A is as defined in claim 1,
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and, where required, deprotecting a protected hydroxy or protected
amino group present in the reaction product; or

reacting a compound of formula (II) with ammonia, or with an
protected amine such as benzylamine and subsequently cleaving off the

protecting group, to give the amino derivative of formula

RZ

R4
)r\l'\/\/(kjl\
3
N NN o (R,
1

R (Iv)

wherein the symbols are as defined in claim 1;

which is then reacted with a bicyclic compound of formula

!
A W)

wherein I’ represents a leaving group as defined for L and A is as
defined in claim 1;

the reaction of (IV) with (V) may be catalysed by a transition metal
catalyst known in the art, and

if desired, converting a basic compound of formula I obtained from a)
or b) into a pharmaceutically acceptable salt with an acid, or converting
an acidic compound of formula I obtained from a) or b) into a
pharmaceutically acceptable salt with a base, and

if desired, converting a compound of formula I into a N-oxide by
reaction oxidation with an oxidizing agent such as 3-chloro-perbenzoic

acid, trifluoroperacetic acid, or dimethyldioxiran.

25. A medicament containing one or more compounds according to any of the

claims 1 to 22 as active ingredients together with pharmaceuticaly acceptable

adjuvants.
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A medicament according to claim 25 for the treatment of diseases mediated by

an inappropriate activation of src family tyrosine kinases.

A medicament according to claim 25 for the treatment of inflammatory-,

immunological-, CNS disorders or bone diseases.

A medicament according to claim 25 for the treatment of cancer.

The use of one or more compounds according to any of the claims 1 to 22 for
the manufacture of medicaments for the treatment of diseases mediated by an

inappropriate activation of src family tyrosine kinases.

The use of one or more compounds according to any of the claims 1 to 22 as src
family tyrosine kinase inhibitors.

The use of one or more compounds according to any of the claims 1 to 22 as cell

signaling-regulating and anti-proliferating agents.
The use of one or more compounds according to any of the claims 1 to 22 for
the treatment of inflammatory-, immunological-, CNS disorders or bone

diseases.

The use of one or more compounds of formula I according to any of the claims
1 to 22 for the treatment of cancer.

A compound according to any of the claims 1 to 22, whenever prepared by a

process as claimed in claim 24 or by an equivalent method.

The invention as hereinbefore described.



