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WO 20041041823 PCT/ EP2003/ 012203 Novel

am no-substituted di bydropyrim do[ 4, 5-d] pyri m di none
derivatives. their manufacture and use as
phXVHQE@B*F%a| agents The present invention r4§r2e0gs
novel ' bicyclic-substituted di hydropyrim do[ 4, 5-
d]-pyri m di nones, to a process for their manufacture,
nmedi canents contai ning them and their manufacture as
wel ' as the use of these conpounds as pharmaceutically
act i viorhunpe-sulstisseddibydoenyrimidaldSiilpyyistidioons derivafises,
het er ocycl es diiGndoeitturs dhdids€asiihbrrkREuticdl @hdntr Ot €i N
kinase as well as their tyrosine kinase Inhibitory

it WO 01/ 29042 and 01/ 29041 di scl ose

ﬁ:%/q% Juveplign relatesyto novel bicyclic-substituted dihydropyrimido[4,5-
duﬂyﬂmnﬂyxmmnqupnﬁwdﬁmyhmmmEMuEHMﬁanﬁﬂhmmaﬁnwemmmm@¢mmm
P3hdi 8 Rlah@bhtuiRCls el taY the/fide W} B4 49mPARRAE bO§Rarmacentically
dlgﬁgro r|n1d0[4 5-  d] pyri mdinones, substituted

“and hetaryl am nes, sulfides, sulfoxides and

10 sulfones as inhibitors for cyclin- dependent ki nases
( i@ pulatithtddybigalicitrdgen he@eyds e kndwglin bt erit Ga Hhki Plodén

‘Sméﬁtﬁ begkl nq%glbg}l%%éli&jgiﬂg%h ﬁ"ors O?l@& ﬁld

tﬁ@& §°4cr plisdaminospbstituted. dyydy glaeetl ol¢-frdgyrimidinone
p derivatied umh@a&pmiumwmtyewwmm desaribed cﬁhydlﬂﬂ)ynm&b [4.5-

ofidiSbses, shibdRnked WaR' LRl s ﬁﬁ \ﬂﬁs:ﬁleprénd
aﬁig T ML 3 ) 0 e
Rand disteserzylaming afubgrisnted Cﬁ}lh)rdmmld@[%-l@ymudmones are also

| deseiiesdde WO 00/ OBSRhibiRYEBTIXEN ti¥ditdnalt §568; am no,
acyl amuno, -CONH2, = - SO02NH2, - S(O m al kyl ,” - NH al kyl ,

~ M titasbag e BSEH pkympna o g bR k.

al koxyal kyl ‘which are all optionally substituted; R4
represents hydrogen, al kyl xzal koxy, cyan; and WO
2004/ 041823 PCT/EPZOO3/OlEZO

N
i'uj\/:’ko ®),

\ _
R! I

»-Z

 wherein

R represents hydrogen or
alkyl, cycloalkyl, aryl, heteroaryl, arylalkyi, heteroaryla]kyl which are all
optionally substituted;

R? represents halogen, cyano, CFa

R’ is independently halogen, hydroxy, cyano, nitro, amino, acyiammo, ~CONH,,
~SO:NH,, -5(0)a-alkyl, -NH-alkyl, -N(alkyl),; -CONH(alkyl), ~CON(alkyl),
~SO;NH(alkyl), -SO;N(alkyl)z, or
alkyl, alkoxy, alkoxyalkyl which are all optionally substituted;

5y zepresents hydrogen, alkyl, alkoxy, cyano; and




Ais a group of formulae R5 5 R5 R/ OO0 Xx
NR7 (R6), A RTR-A1R3 A2R38 A3 5R\ R\
RS/ R6 RRI/NR5S R, XRs | R5 A-4 Re A5 or R7T A6
5 R5 is hydrogen, hal ogen, hydroxy, cyano, am no,
acyl am no, al kyl, al koxy, al koxyal kyl, -CONHZ2,

- -SOmaIkI NH- al kyl, -N(al kyl
C%%’WW( )Cq\|( a|yky| )2, SO)Z/NH( al (kyl )y ) Zscrepaonsionzns

2
/

- -SM2N(al kyl)2; R6, R6 represent i ndependently from

eagh ot hex rg,y 5993,{}11 Al kyl or oxo; R7 is hydrogen,
acyl , alkoxycarbony al koxyal kyl ; or 10 al kyl which

is optionally substitutied with hydroxy

cyan, - S(O m al kyl _5 ¥Q, - NHal kyl or -N(alkyl)2
Rs, Rs' representRi dently from eacﬂs ot her
hydr ogen, oxo, al koxys_afkoXyal ks or al
optionally substit@edfwith hyd
pyrrolidin-1-y1,
4- al kyl - pi per azi

(I%d? peri-g (n- 0yI - ( , N-aRkyl,

~or a group NRIR9 aq|eareR Qghdently
hydrogen, al kyl cycl oal k;ﬁ IS oxygen or S(Q m
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t he dashed lineRis anpo'btl onal s&PoAR chenm @A

20nis 0,1 or 2; mis 0,1 or 2;
RS
R°~— \:?
-,/

Rﬁ
A4 RB' A5 R7 A-6

R’ is hydrogen, halogen, hydrozy, cyano, amino, acylamino, alkyl, alkoxy,
alkoxyalkyl, -CONHa, -SONHj, -S(O)g-allyl, NH-alkyl, -NafkyDy,
-CONH(alkyl), -CON(alkyl),, -SO,NH(alkyl), -SO;N(alkyl);

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

:Y is hydrogen, acyl, alkoxycarbonyl, alkoxyalkyl; or
alkyl which is optionally substituted with hydroxy, cyano,-S(O)p-alkyl,
amino, -NH-alkyl or -N(alkyl),;

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

X is oxygen or $(O) s

the dashed line is an optional second chemical bond;

n isO,10r2;
m isQ,1or2;
P is0,10r2;

and pharmaceutically acceptable salts or N-oxides thereof;
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pis 0,1 or 2; and pharmaceutically acceptable salts

or N-oxides thereof, 25 WD 20041041823

PCT/ EP2003/ 012203 3 with the proviso that when Rs and
R8' represent an oxo group, this oxo group i s not
adjacent to an S(O mgroup. In a second aspect, there

i swpnemioderd a conpound of the general formul @civebacbsniz2os
R5 X ( LRsS)v R A-1-1 5 whekrein R5, R6, R7 and p

have the significance given in claim1l; and X is N2
orwiginthe pravisn dhek when 8f end BY rewk@eniap 91 g1onp.his lokg group is not
asfAfednt td AS(O),] ggody, OVi ded a process for the

manuf acture of a compound of forrmula I as defined
above, conprising (a) reacting a conmpound of the.

08n 8 k&dond Bspatt] BereMPprovidedNd’ cavipoliid dfie(geBgral ferm(uld A-1-15
wherein RL to R4 and n are as defined in claim1, any
hydroxy or am no group present may be in protected

form and L signifi | eavi ng group such as
benzyl sul phonyl , phe ul fonyl, al kanesul fonyl ,
p-tol yl sul fonyl oxy, anesul f onyl oxy, or

trifluoromethanesul@&ornyl oxy, an al kanesul finyl, or a
hal ogen such as Rl oro, brono, iodo, fluoro, with
an am ne of ‘the gkn ijrnula H2 A (I11)

T'
R A-1-I
wherein '
R, .RG, R’andp  have the significance given in claim 1; and
X is NO; or an optionally protected NH; group.

In a third aspect, there is provided a process for the manufacture of a compound of formula |

as defined above, comprising

(a) reacting a compound of the general formula
Rz
R4
N™ YN
X,
L"NN o (R,
1
R m

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

H2
(1)

p

wherein A is as defined in daim 1,




25 wherein Ais as defined in claiml1l, 3a and, where
required, deprotecting a protected hydroxy or
protected am no group presgat in the reaction
product; or b) reacting a conmpound of formula (11)

w t h. amoni or.wth an o ected an1 uch as
benzyl am nea%ltln v erﬁs‘%?fﬁ@%t 2 F’ﬁé or protected
protecting (YbQgrouRPR§tepkin hB 0Jrat ive of
formula R R4/ N H2N N NO (Rain R+(|\/) wher ei n

the sygbol s [
eact ed W t hx@a([ﬂcﬂg?% Q;FJ;JO{]S&’ Oil(t)}g}ﬁgmof ?%vrltrlrlufugmofm’A ’i\%‘th an
5 wherei n PP ‘E§“°§a*f piel sybsequently fleaving ofithe
L and Ais asotecdmggrwﬂ.tmgwahaammbdeﬁﬁﬁvdﬁ&&hiuhn of
(I1V) with (V) may be catalysed by a transition netal
catal yst known in the art; eH;d 20 c) if desired,
converting a basic conpound, O
a) orb) into a pharnaceuthw
an acid, or converting-Saa 4§
| obtai ned froma) or_lo) i nt jar maceutically
acceptabl e salt w #a as%! Qnd nd) if desired,
converting a conpound of Brnul a | v a N - oxi de by
reacti on oxidation wth an oxidizing agent such as
3- chl or 0- pefRARTALS ml?disl é’re a&&éffnb&%&@erace“ c acid, or
di met hyl di oxi ran. Y fourth aspect, there is
provi ded a medi cament contalnlng one or nore conpounds

acceptable salt with
conmpound of formula
!

as which is then reacted with a bicydlic compound of formula
L‘
|
AW

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

c) | if desired, converting a basic compound of formula I-obtained from a)

* orb) 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

d) 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, trifinoroperacetic acid, or dimethyldioxiran.

In a fourth aspect, there is provided a medicament containing one or more compounds as
defined above as active ingredients together with pharmaceutically acceptable adjuvants.

In afifth aspect, there is provided the use of one or more compounds.as defined above for the
manufacture of medicaments for the treatment of diseases mediated by an inappropriate
activation of src family tyrosine kinases.




defi ned above as active ingredients together wth

phar maceutically acceptabl e adjuvants. In a fifth

aspect, there is provided thg use of one or nore
con&%unds as defined above for the nmanufacture of

AeeRl.dNeTe is pravded the isropfiongfor doseenspountsdis slefapdiapove as

sexrfamityappsiopkingk ehibgeti vati on of src famly tyrosine
kinases. 3b 1In a sixth aspect, there is provided the

use of one or nore conpounds as defined above as src

Iy 3 fpvethappess i thrse is pievddedithtittsi ef e o marescoswoes las defined above
agedieghalingheduatihg amf SipftdférdtRg aHé'f?s Of one or nore

conmpounds as defined above as cel

signaling-regul ating and antl-prollferatlng agents. In
Incer edghiirashect dprere is, providerd ¢hel e pf ond atebré tenpoardses defined above for
thEREAMSRTEP AR aRf/-, ARh| m@;éf? %Céé&gerg Bﬂgﬁma gRLigNt of

i nfl ammat ory-, |nnuno ogi'ca I'sorders or bone

di seases. In a ninth aspect, there is provided the use
In@fnintmaspect, fioreds provipaithel 8seodf ohe bhtbi@ dompsunde bl fa@dia | as defined
aﬁﬁ%ﬁ%ﬁhggﬁmhgﬁu%E§QLpEnt of cancer. In a tenth aspect,

there I's provided a conpound as defined above,

whenever prepared by a process as defined above or by
In arterelg aspeal, Giate iEpidviadd aﬁbﬂp&ﬁﬂ%tﬂéﬂﬁeodébﬁﬁb Qtﬁlﬁﬁev@ﬁﬁrﬁb&ed by a

r.otein ase inhibitors, in

pr%%r %efcqsbrm\éé g Htapffglfvﬁ 1 nase i nhibitors, and

may there fore be usefull for the treat ment of
Theipaarasieds dieainsad befeinynay shatv aqjivitysasrpeotiin iagwsgnhitilees, f ani | y
in §£rtih)li:Qi5d ARl iy kindsd RHbitaR, yttﬂﬁéfofe%ﬁséﬁm folihe

OSpﬁ%%gﬂggihg ?hr %@ﬂ%ltggkghes%&? pe fetah%gn by

pl 8@? &t & Ssriegulationafi oolh sigagling gpd tcyl} peglifgeation by
phksphmﬁng Syrkﬂilm/mslﬁlﬂbs b€ péptided Meproting. Magprepriatedctivation

I,
Wik %‘at%d”ﬂq’stg ’t"%ltﬂ”t tﬁmt. & %E?M%%h%%*ﬁ%ﬁhﬁ?
%smeﬁtﬂl R slbilersy oreonclasieal, tispaterss an boge

diseastsi ve agents in the prevention and therapy of , for

exanpl e, transplant rejection, |nflannatory bowel
umat oi,d arthrit.i
CombireR TR pasck HEHIPHR 2800 hociif s B entore,

ambﬂnwwmséhﬁW95m@Rb,hwnﬂ&uﬂunaﬂmmsln&@ww@mwlawalmeﬁngm%

thdiyReid |l 2ikids - p so]?iaas,cegteﬂwd%nagife aﬁttathar A&haﬁl«u%é BeQk:,
ERH S rove T COKI Net! C parane ers in
E Vi ch; #O%a’eo%om Lei’ﬁ‘m%r’aﬁgggﬁuﬂ P “inhibitory

: activity against src-tyrosine kinases and may
Thet Mpeﬁmsehqye@uﬂpdangﬂgrbeenmmderbhohi oavai lability,

tﬁlgii %ﬁm} Q&ha%tt te%sP‘ e :aned
ere ar e t nmpoun
m]n 1O actmt:y agamst srC-tyrosme es and may therefore pmwde an enhan
bioavailability, corapared to the compounds known in the art.

Disclosed herein are the compounds of formula | and pharma—

ceutically acceptable salts and their enantiomeric forms, the preparation of the above-
mentioned compounds, medicaments containing them and their manufacture as well
as the use of .the above-mentioned compounds in the control or prevention of
illnesses, especially of illnesses and disorders as menttoned above or in the

manufacture of corresponding medicaments.




ceutically acceptable salts and their enantioneric
forns, the preparation of the above- nentioned
conmpounds, nedi caments conty@i ning themand their
manufacture as well as the use of the above-nentioned
conmpounds in the control or prevention of illnesses,

- espgci a 0 Ilne S d 0

: abog/se giriw\‘em tﬂllle ai%? al?urkr e'%'c')l %:%?2 es onéﬁ?&ﬂcﬂghe&am allyl
me cFeuhERRiningEom Ao Gs preferrbiydrem Litp és ‘F@?%“%‘PSK?}CI‘ as methyl,
al onlyl,eppylaissropd,ghbutgh aibutydr tdrt-butel) agpentilanrhegyl lay fvell as
or ogpr somiRi ning from1l to 6, preferably from1l to 4
carbon atons, such as nethyl, ethyl, n-propyl,

i sopropyl, n-butyl, 2-butyl, tertbutyl n- pentyl
n- hés yisech cheweit, | thy s termh &alloxy"s gefers sto A steaightl 9re b anﬁhedt Fhain

t e rli}?droahis&ib)ty g:bals @hérefnCh@ 541" Poidh ivin dMyBmOHE e dehnddrabove.

al %‘8&8 as clﬂl%) %ﬁeéﬁ' O%IQP}I%PE_'IIP Fﬁbxyi R%ﬁﬁldp‘%? 2-ButfiBxy,

% as ‘E’\P@WPW T hepTiePaS
'2 butyloxy tert butyl oxy as well as n pentyloxy and
n- hexyl oxy together with their isomers. W 2004/ 041823
PCT/ EP2003/ 012203 4 The term "al koxyal kyl " neans an
al kyl group as defined above substituted by an al koxy
group as defined above, such groups are for exanple
nmet hoxynet hyl , met hoxyet hyl, et hoxypropyl,
et hoxynet hyl , et hoxyet hyl, ethoxypropyl,
propyl oxypropyl, nethoxybutyl, ethoxybutyl,
propyl oxybutyl, butyl oxybutyl, tert-butyloxybutyl, 5
nmet hoxypentyl, ethoxypentyl, propyl oxypentyl including
their isonmers. The term "cycl oal kyl" neans a
saturated, nonocyclic ring containing 3 to 8,

preferably from3 to 6, carbon atons, i.e
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycl oheptyl or cyclooctyl. In the term

"al koxycar bonyl " al koxy has the neani ng gi ven above.
Exanpl es of such 10 groups are nethoxycarbonyl,

et hoxycar bonyl, propoxycarbonyl, i-propoxycarbonyl,
n- but oxycar bonyl, 2-but oxycarbonyl,
tert-butoxycarbonyl as well as n-pentyl oxycarbonyl
- and n- hexyl oxycarbonyl together with their isoners.
The ternms "aryl" and "acyl am no" refer to groups
R-C(O- and R-C(O-NH in which R is an alkyl
group as defined above. 15 The term"aryl" as used
herei n denotes a phenyl and naphthyl, e. g.

1- napht hyl, 2- napht hyl.




The term "arylal kyl" as used herein denotes an aryl
group as defined above attached to a straight chain

al kyl ene group having 1 to 3 carbon atonms. Exanpl e of

such groups are benzyl, 1-phenethyl, 2-phenethyl as

wel | as phenpropyl and phenbutyl together 20 with

th@bﬁmﬁ pRrs. The term "heteroaryl" neans a, éﬁén&fmuﬂu
five menbered aromatic ring gmhich contains u 03

het eroat ons sel ected i ndependently fromN, 0 or S.

ExAIRL A kSR RS L LIRA asg&eahmwe%ummmm alkoxy

dy

P#frétﬁzagliyﬁneﬁy%gvea%#ﬁo%wgé‘el SHmite SRS, delh ek,
t hingthexlypiopyli s othokaneathylsl | cthenyefiilaz ethpxyprepyhdi ereplspypropyl,
f %@tﬂoﬂyb tyl2 SethbilyB@sl, ylproﬁlaeybhgr Mt bﬂﬁcﬁmﬂl VieR!Baylokytasyl,

5 aBuiTRER RS0 PR R R ARl O

having 1 to 3 carbon. The tern1"opt|onally

S uri&ttérhutﬁ:li)'ajkylh oRasReatitatd, mbhdeydih angtamtaem:eguﬁ tcoh) prdferably
9 QAR +d"B2RTbod fatddfl b Shilyl, @fclopentyl, cyclohexyl,
unsH St | uigg C dﬁ%’stltﬁaei(‘j\dogﬁczﬁ%r tfge\e/cgcrlap %Yl rrcgs k??
30ThErBY e, <7 Xy, cyano, nitro, amno, acylamn no,

al kyl , al koxy, alkoxyalkyl CCNHQ WO 20041041823

qumwn d@ﬂove Ebetnleoflsch

o B A o S

chp thPWéaf i rRebwexyFashRmie l‘?‘b"‘@f’%fﬁ‘r@a‘?eméﬁjl ofs

t hepattiatirbdoplmd - lenylatyearbdngl togathepowith thearfisofrersmu aI I
5 mhereln represents hydrogen or al kyl, cydoal kyl,

ar ¢ het“e al | het er al ¢

ar a Bﬁ&aﬂﬁa *‘F’a‘%‘ﬂﬁsfﬁ%lﬁ? effPu %2‘96@%’ #‘ %)%)H in
hatiidgeR is aoplplgro@Rg defir@d f®ve.s | ndependent I y hal ogen,
hydr oxy, cyano nitro, am no, acylam no, -CONH2,

15 g%’_ rn.'; a.r?6 Uﬁ%{f(éyefﬂ deﬁ%glpﬁé{&m\&%&h% le) g’l-naphthyl, 2-

S’E‘ﬂ’k@l kyI )2 or al kyl, al koxy, allwxyalkyl which are
all optionally substituted; R4 represents hydrogen,

al 46yd terd KXy R R ROEin dERotE dnSiryR g WPdeBibed Mot HtBEheS to
a straight chain alkylene group having 1 to 3 carbon atoms. Example of such groups
are benzyl, 1-phenethyl, 2-phenethyl as well as phenpropyl and phenbutyl together

20  with their isomers.

‘The term "heteroaryl” means a six or five membered aroimatic ring which contains up

to 3 heteroatoms selected independently from N, OorS. Examples for such heteroaryl

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

pyrazolyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, thiadiazolyl, oxadiazolyl, furanyl,
25  triazolyl ' :

The term "heteroarylalkyl" as used herein denotes 2 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
30  halogen, hydroxy, cyano, nitro, amino, acylamino, alkyl, alkoxy, alkoxyalkyl, ~CONHz,




RRERRR O7 XNR (R5E O)P Rs4 5Nf A1 RB/A2 Rs
A3 5R5 Re~/ ORR NR r/INR5 RBX R A4 Rs A5
or R~ A-6 R3 is hydrogen, hal ogen, hydroxy, cyano,
am' no acyl am no, al kyl, al koxy, 20 al koxyal kyl,
-S2NH2, -S(O .- alkyl, -NHalkyl, -N(al kyl) 2,

CO%‘ } CON( al kyl )2, - SC2NH( al ky! ),
-5 ’\f? ﬁyﬂ%s) Z, represent independent IP§T -
each ot her hydrogen aI kyl or oxo; WO 2004/ 041823

PCJE!oEEIZIQO&/s 1, 6NB= hyggen, -Cadst(aliyl), CON(alkyl),,
al ks%x @%); &hﬁﬁxya&iﬂfgl or al kyl whi ?:Hrinl S ’
opt | G 2d wi th hydroxy,

cyano, - S(O) mal kyl, am no, -NHalkyl or -N(al kyl)2;

Rsmfﬁfmflﬁmgaﬁa%ndﬂhdﬁﬂ@ﬂhhﬂtyoﬁ:mmiaémh ot her
hydr ogen, 'oxo al koxy, alkoxyalkyl 5 or al kyl.

optlonally )stityted vvlth dro
py PPERerEed ent #ﬁwﬁﬁm B CIigR 3tk oFIppus of formual I
4- al kyl - p| peraZ| n-1-yl, piperidin-1-yl, -S(Om _al kyl ,

500 y8agrhoup NROR9', wherein RO and RO’ are

15

i ndependent |y hydrogen, alkyl or cydoalkyl; 10 Xis
oxygen or S(O m the dashed line is an optional second
ch&ni calrepsessefs hydrogenps 0,1 or 2; inis 0,1 or 2;

-alkyl, cycloalkyl, aryl, heteroaryl, arylalkyl, heteroarylaikyi which are all
optionally substituted;

R? represents halogen, cyano, CFs;

R® is independently halogen, hydroxy, cyano, nitro, amino, acylamino, -CONHy,
-SO,NH,, -5(0)m-alkyl, ~NH-alkyl, -N(alkyl)z, -CONH(alkyl), -CON(alkyl)2,
~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

Y O
6 8 X
/ RORT

R A4 R® A5

R is hydrogen, halogen, hydroxy, cyape, amino, acylamino, ilkyl, alkoxy,

20 alkoxyalkyl, -CONHgz, -SO.NHj -S(O)m-alkyl, -NH-alkyl, -NalkyDs, .

~CONH(alkyl), -CON(alkyl)2, ~-5O;NH(alkyl), -SO,N(alkyL)»
R%R®  represent independently from each other hydrogen, alkyl or oxo;




10

pis 0,1 or 2; 15 and pharnmaceutically acceptable
salts or N-oxides thereof; with the proviso that when
Rs and Rs' represent an oxo group, this oxo group is
not adjacent to an S(O m group. 20 Anot her enbodi nent
of the inventi on are the conmpounds of for mul a |

wﬁﬁégﬂ represents bromne and n = Ag,%tl. 5 003/012203
rrent of the inventiongare the corrpoun
formula | vvhere| n R and RR i ndependent |y of each

opher r I ' ,rbrorri ne or iodine
a?}d n :1?95; % r’?%gli e 0 ng f ormil a (gl
V\herelrf*u?’é ‘g‘rgs@?ﬂ‘@ f}ﬁﬁ rrtge %}? T SHFRS Qe

fl uori remindyb¥H- q]i{yiecfreNéﬂHWDz:RB is |located at the

ERPESi tre dlsxﬁseﬂa‘ma RhGNHom datigtherMydragd, 6fopilkeag, aflogyalihie
corrpoun of formula | wherein R2 and e both represent
chlorin€ and n =1. Anot her errboglﬁérfent of the |nvent y{‘l
are cors¥olinertiongliverwbsityted s with o hydiBesss  PRRG PRI

A-2, A-tdorpRoliho, pipbragifi-1Ad,64-alkylcpisferaninell-Flb piperidin-36/l, RS(Q):-
opti on 4 yI or aryl; R2 is hal ogen
or cya?&&yo Q% RgdW&u'ug o i s hydrogen;
and WO B@od D"%?g?f’o’:y gfﬁﬁh hydr ogen or
m&k hyl ,maxygenqglsw)maceutl cal I y acceptabl e salts thereof

SHE U SRABRLE 8 oftfoBal sQbn AR ALbonS;
7- (benz 3]2d| oxol - 5-yl am no) - 3- (2, 4- (fi chl or o- phenyl

)y ™M 8%y - phenyl ) -3, 4- di hydro- i H pyri nido

'[4115 d]lsﬂyquﬁ‘i di n- 2-one or

15

20

25

30

24 7- (4isé:1raxo- 3, 4- di hydr o- 2H 41anbda* 6* - benzol 1, 4] ox
athiin-6-ylam no) - 1-

msthl-2 0XQ- 4d| dr.o- 2 4,5-d] pyrimdin-3
W‘jiP wEACsrll 1rEte Galfﬁn‘lfﬁg% e(?lkma\nt of the
i nvention are conpounds of fornmula I, wherein Ais a

g rvﬂﬂpth@\ fovias te ihaed AdaFerepleapes @tlolgym@[ @fsaio gobupienot

co acenp%an%(o moggrnul al, wherein

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’ represei;ts bromine and
R® represents fluorine. Most preferably R? is located at the 6-position of the phenyl
ring. Also preferred ave the compounds of formula I wherein R? and R® both represent

" chlorineandn=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,
RY is optionally substituted alkyl or aryly
R® is halogen or cyano;

Rr? is halogen;

! isfor1;

R®  ishydrogen; and




Ais a group A-1l, wherein RS is hydrogen; is as
defined above; 15 p isO; and Rl is alkyl; R2is
hal ogen; R3 is halogen; 20 nis O or 1; R4 is
hydr ogen; and pharmaceutically acceptable salts
t hereof. Such conpounds are for example: 25
3- o k@ phen) ') - 3, 4-di hydro 7-(1' - acet yl - $Rir/E8tohamdz20s
benzodi oxol o- 2, 4' -
plperldlne] 5-y1) am no- I-nethyl pyri m do[4,5-d] pyrimd
i n-B( 1H) hyelogsen or methyl; and :
3-(2-brono-phenyl) -3, 4-di hydro-7-(1' - et hoxycar bonyl - sp
|ro 1 3- ben odi oxol 0- 2, 4' -
| agrentable sals thergefk hy| - pyri i do[ 4, 5-d] pyri mi d
|n 2(1FD one WD 2004/ 041823 PCT/ EP2003/ 012203 8
S-Qng@@&Bm@gaéﬁyégmggyl) 3,4-di hydro-7-(1' -acetyl sp
iro[l 3- benzodi oxol o
per|d| - | )am no-1-net hyl - pyri m do[ 4, 5- d]pyrlnld
7 F‘HPL @loxo -ylaxmno) 3-(2,4-dichloro-phenyl)-1-(4-methoxy-phenyl)-3,4-
3 (@yttcotrDpfiidhidupisop ik Bode di hydr o- 7- (1 - ethoxycar
bonyl -spiro[ 1, 3
benzodi oxol o- 2, 4' - pi peri di ne] - 5- yl)anlno I-nethyl pyr i
m &O[ 4, 5- d]pyrlnudln- 5 2(1H)-one,
3-(2-brono-phenyl) -3, 4-di hydro-7-(1' -ethyl-spiro[1, 3-b
enaqdl(@ 4@1@{023 A-dit cﬁb-@ﬁt-il:gﬁ —benzoé§ ,4]oxathiin-6-ylamino)-1-
oy rn?e%y a%}#%g.wy le- Iyo 4% pyrimidin-3-yl]- ~benzonitrile.

3-(2- bronn phenyl ) -3, 4-di hydro-7- (1" - (2- nmet hoxyet hyl ) -
10s piAmothds; dnbeiiiadiop¥Rlifvention are compounds of formula I, wherein A is a

2, D i ﬂgﬁm]asoﬁ,e BomEC D etoir P Dyl By dof 4, bydloyr

i nmiod
-~ 3-(2-brono-6-fl uorophenyl) -3, 4-di hydro-7-(1'-(2-nmet hox
yetthyl ) -ispgroap A;13wherein
bemzodqughg5gn4 pi peri dine] -5-yl)am no-|-nethyl -pyri
@[41'5-3 ARy dln- 2(1H) - one,
3 br anp- pheny 3 3, 4- di hydro-7-(spiro[ 1, 3-benzodi oxo
151 022, 4' pfperi di ne} - 5-
ylymh1no | - met hyl - pyri m do[ 4, 5-d] pyri m di n- 2( 1H) - one,
R' is alkyl;
R? is halogen;
R’ is halogen;
20 =n isGorl;
R* is hydrogen;
and pharmaceutically acceptable salts thereof.

Such compounds are for example:

25 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-( I’-ethoxycarbonyl-spiro[ 1,3-benzodioxolo-2,4'- .
piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-d}pyrimidin-2(1H)-one,




15

3-(2-brono-phenyl) -3, 4-di hydro-7-(1" -nethyl -spiro[ 1, 3-
benzodi oxol 0- 2, 4" pi peri di ne]

-5 yl)am no- 1 -methyl -pyrimdo[ 4, 5-d] pyrimdin-2(1H)-on

3 ‘ngdggm36 fluoro-phenyl) -3, 4-di hydr o- 7- ( SpitBldusiizes
enzodi oxol 0- 2, 4' - pi peri di ng]

-5-yl)am no-| -nethyl -pyrimdo [4,5-d] pyrimdin-2
( |3E-198180-6-fluorophenyl)- 3,4—d1hydro—7—(1 -acetyl—spl.ro[l 3-benzodioxolo-2, 4—

N e U S

pi peridine]-5-yl)anino-I-nethyl-pyrimdo[4,5-d]pyrimd
O m&@(ﬂrtbﬁlo-@rﬁomphenyi) 3,4-dihydro-7-(1’-ethoxycarbonyl-spiro[1,3-

[ } oenzogi oﬁg&&ﬁj‘h)%médf ety fyrinBAG QB RiamP! 1 O

5p|2;5]éfir‘¢ﬁene] 5-yl ) am no-| - net hyl - pyri mi do
[4,5-d] pyri mdin-2(1H)-one,

e;]sg(% 119%:&5% t4baﬁ;>ﬁpchﬁwLe)chy§sﬁlfo@1 hyelzediézdspiro[ 1, 3-b -
0k 00 e Tty pyrimido - lpmimidia 20K om0

d| n- 2(1H) one. 25 A further, preferred enbodi ment of
t me(zLHw:ﬁaiphaﬂl)at@dlh;meo mmawmx@éth;ﬂpfpieo[m-benwm@mm n

- ﬁq.,,@ . Ef,ﬂ-ﬁﬁ 9.

éqfs;gﬁ3 %eﬁz:onpobﬁ% or nul d] %%%i% i)
2004/ 041823 PCT/ EP2003/ 012203 9 Ais a group A-2,

10 mkﬁe@é:romo-lasiuomphw)dgledlhytﬁ(oﬂdl dzyg@hqu%ﬂ}@uo[lﬁ-
I m@%am&mz@cg g& YalhHEH LR M-HYrinSideialoyd | pyrivoidin-

irl_&nally subStituted with hydrogen cyano,

p Tt n 1-yl, norpholino, piperazin-I-yl,.
4- al kyl - pi perazi n-1-yl, piperidin-l-yl, -S(Om alkyl,
0r3-@-1g6a o phdiyd BN-di ~e+(§pni891 RbehzeBomie2,tAsipprindpat | y
hyghc Qg WA | g%wﬂ 0 R is alkyl;
Fé% %nﬂ ﬁlﬁyn%do‘f¥§d "o eé]mzél |go% or 1; and R4 is
hydr ogen; and 15 pharmaceutical ly acceptable salts

15 t He(2dwbmo Bbedyl) SohibyduatZ- (X rmethyrspexdAienzodioxolo-2,4'-
3- ﬁﬁmﬁmygh%Mll)mM%MﬂﬁﬂMMMJ&h 0) dn-6-y

| am no) -

b

3—(2~brom0-6—ﬂuoro-pheuyl)—3,4-d1h}fdro-7—(spn:o[1,3—benzod10xolo-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-
20  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.

25 A fusther. 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




di hydro-1 H pyrimdo [4,5-d] pyrimdin-2-one, 20

3-(2-brono-phenyl)-1-nmethyl -7-(2-pyrrolidin-I|-ylmnethyl

-2, 3-di hydr o-

benzo[ |, 4] di oxi n- 6-yl am no) - 3, 4-di hydro-| H pyri m do[ 4,

5-d] pyri m di n- 2- one,

Sﬁgzﬂgbﬁ,q@:whenyl ) -1 -met hyl - 7 (3-pyrrolidi n-}eppaRbHvskos

dr o-

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

5- 4] pyr |1sragiion‘p£-2&ﬂ@rem

3 1’132 br yI ) - 7-(2-di met hyl am nomet hyl - 2, 3- di hydr
enzo(?f[m' >di oxi n-6 25

yI i O Ofyﬁ?éthyl 3, 4-di hydro- I H pyri m do[ 4, 5-d] pyri mi

di R5RY omelependently represent hydrogen; or

5 33(3f ?fg‘é‘? %gggiﬁg{go SRAARD - vaK 2 npt bR NYGAN ORI -4,

di oxi n- E7REoR% W’l 3, ﬁ%?ﬂ?ﬂ#ybyr iipegding!-gh
-d] pyri né @D:ﬁrﬂkﬂ @ﬁ@muPNRR wherein
-3 (2-br. uhmdqﬁ’a@yﬂuaepzn&eaﬂﬁhmgayla&mmmﬂ 2, 3-di hydr
£gnzo[ 1, 4] di oxi n- 6-
m no) - | - et hyl - 3, 4- d| hydro-| H pyrim do[ 4, 5-d] pyri m
10 lﬁ 2- of@% 7\ 2004/ 041823" PCT/ EP2003/ 012203 10
3 R*2- br sielogest | uor o- phenyl ) - 7- ( 3- di net hyl ami nonet hy! -

, i hy gdmgroedienzo

[1 4] di gxi n- 6 | am no) - 1- met hyl - 3, 4-di hydro-| H pyrimd
[ﬂzk - dPF gy i n- 2- one,

31% bré#ﬁdfszﬁ@h%ﬁd) 7- (2- cydopr opyl anvnonet hyl - 2, 3-di hy

15 drphahenaeicdliyhtdpaii b thefeof,
yl am no) - 1- met hyl - 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m
d| -.2- 0one,
W%@{MPH‘EI hyl - 7- ( 2- nor phol i n- 4-yl net hyl -
2 3- di hydr o-

b@n@q{rameipﬂa@nwczﬁf Fhah B0 B, daidhk e diRahdf: lp%ﬁEﬂhWSdrP[ 4,

5_
ngyn%azﬁﬁ Ipriiwidivg-one 3. nor phol i n- 4- yI met hyl -
2 3- d| hydr 0-
20 ben(zdirdmélpﬂm+m&hw7amwoh&n@ Al 03ty day.r | M do[ 4,
AR ot A0 ko 15 pmimidp o5l ot 4.
ylnethyl 2, 3-di hydr o-
b@r2dframaphenyR+ Lrmehyli 7269 pyoiolidin 4-ylinetapls X6-Bibkdoyr | mi dof 4,

5 a1 4] o & aria)-3,4-dihydro-1H- do[4,5-d
3-(2-brono-6-fl uoro- phenyl) ﬁ’éﬂ'ﬁzd (]5 pyrro% deln 1

| met hyl - 2, 3-
béﬁ%ﬁf@%pﬁ%&ﬂn@mﬁ%ﬂmwpmsﬂw ~H3-Hiro-bergophdldiniin 6} 4,
25 5 ykiiniyc)iIRmethyl-324-dihglro-1Auviinedo| p6 &l B din 3L shec ONPOUNS
of formula |, wherein 15 Ais a group A-2, wherein RS
| 3. (9 %n?ggrhuoro- hsen)gisy-?f-gimcﬁ}dalmsmgggtﬂy?— »3- dﬁyanoq
benzo[1,4]dioxin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-
2-omne,

3-( Z-Bromo-phenyi)—7 -(3-dimethylaminomethyl-2,3-dihydro-benzo{ 1,4] dioxin-6-
30  ylamino)-1-methyl-3,4-dihydro-1H-pyrimido{4,5-d]pyrimidin-2-one,




Rs' allcyl substituted by hydroxy; 20 and R is
allgl; RZis halogen; R3 is halogen; nis 0 or 1;
and 25 R4 is hydrogen; and pharmaceutically
acceptabl e salts thereof Such conmpounds are for
exanpl e:

- 3- phenyl ) - 7-(2- hydr oxynet hyl - 2, 3-di
' o[‘&84 E@‘{Ilgz)%l n- 6-yl am no) 3049 PR fH¥os

1--nmet hyl - 3, 4- di hydr o- IFprr|n1d0[4 5-d] pyri m di n- 2- one
300368646 QHAR2SheRALY k22 ethyl-3,3-dihydro-

Sres R B B i

%Vrlnldo [ 4, 5 d] pyrimdin-2-one,
3 (2-brono-6-fl uoro- phenyl) 7- (3-hydroxynet hyl -2, 3-di h

ycb’&tﬁ 8! eI ) % laminomethyl-23-diby 1,4}dioxin-6-

e o R e Y DU

3-(2- br oro- 6- f | uor o- phenyl ) -7-(2-hydroxynet hyl -2, 3-di h

y 3. Q-84 Lébyﬂ-]lddl&?iﬂ-r?- —mo hohn-4-ylmethy1 -2,3-dihydro- .
or | He

[ﬁ'g%@%yrl m d‘ﬁ%’"ﬂ g@@%ﬁgf‘j‘@ﬂ@" iR %0P o

conpounds of fornula I, mhereln Ais a group A2

| : gse(aajmaghmlmyﬁemgeqs—m&@haﬁﬂ@mml 3-Gihiydx@, 101 2; .
- 1] I
€ DRl AR a0 O plicta il Kong

and pharmaceutically acceptable salts thereof.
10 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

3~(2-bromo-6-flucro-phenyl)-1-methyl-7-(3-pyrrolidin-1-ylmethyi-2,3-dihydro-
benzo(1,4]dioxin-6-ylamino)-3.4-dikydro- IH-pyrimido[4,5-d] pyrimidin-2-one.

Further preferred are compounds of formula I, wherein

15 A is a group A-2, wherein
by is hydrogen;
X is oxygen;
R is hydrogen; and
R¥ alkyl substituted by hydroxy;
20 and
R! is alkyl;
R? is halogen;
R’ is halogen;
: n isQor 1;and
25 R is hydrogen; and
pharmaceutically acceptable salts thereof.

Such compounds ave for example:

-

3-(2-bromo-phenyl)-7-(2-hydroxymethyl-2,3-dihydro-benzo( 1,4]dioxin-6-ylamino)-
30  1-methy}-3.4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one, :




20 Such conpounds are for exanple:

* 6ivolmasnsizl, 4] oxathiin 25 PCT/Emﬂs/olzzos

3-(2-brono-phenyl)-7-(2, 3-di hydr o- benzo[ 1, 4] oxat hiin-7
-yl am no) - 1- net hyl -

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

3- (2- brono- phenyl) - 7- (4, 4- di oxo- 3, 4- di hydr o- 2H 4| anbda

7-yl am no) - 1- net hyl - 3, 4- di hydr o-| H pyri mi do[ 4, 5-d] pyri

m di n- 2- one,

Eﬂ %(aﬂnmgﬁu&n TeBehylogyydthyl-2,3{dhydracbanzal1 A] dioxihi- 6 yREin@rod-
AKRAS Odihydro-1 -p pyrimidin-

benzo[ 1, 4] oxat h?IIF]I gni/m%or[r‘ll?}g} 1- r%ltlhyl 3, 4-di hydro-| H

pyrlmdo[45d]pyr|md|n- 2-one, '

3- CX2thremaytfiereyiienyl)--43-hydioxymethg: 23-dibpdrd henf ddiaxinda

* 6*y1ahﬁrwqhﬁeﬂ4ﬂ1@zqa&ﬁydrmn imido[4,5-d]pyrimidin-2-one, or

'6-yl am no) - 1- net hyl - i hydro-| H pyrim do[ 4, 5-d] pyri

m di one. WD 2004/ 041823 PCT/ EP2003/ 012203 - 12 A

5 uéf@@ronm-éﬁe?mal BT G- HreTBpthyi ey bl dioring -

c o yoninugtd -modthyl-Grndihaird- 1HviyemidoM, Ad pgrimidii-Qtgne A- 3 as

.defi ned above. Especi aIIy preferred are conpounds of

15

20

25

30

r.aul a |. relnAls wherein 5 R5 is
e AR st P e camBaa SR CWhethe. & Oy il &
0,1 or 2; R8, R8' independently represent hydrogen,
ox& or dt keuyp A-20wipiéyi ded that for one of R8, RS’

Rng 0% phyﬁﬂ) dashed line is absent, whereas for RS,
R8 bei ng imrdgen or al koxy the dashed |ine may
re esent (Q addi ti onal bond to form a doubl e bond;
anae i s aN(onrz,lS RZ is halogen; R3 is halogen; n is
0 @f rf; h?m%&gen and pharnmaceutically
accetpt abl e sal her eof

R is alkyl;

R? is halogen;

R’ is halogen;

n isQorl;

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-fluorc-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—y1amino)~'1—methyl-3,4-djhyd.to— 1H-pyrimido[4,5-d] pyrimidin-2-one.




20 Such conpounds are for exanpl e:

3-(2-brono-phenyl) - 1-nmet hyl - 7- (3- oxo- 3, 4-di hydr o- 2H be
nzo[ 1, 4] t hi azi n-7- '

yl am' no) - 3, 4-di hydro- I H pyri m do[ 4, 5-d] pyri m di n- 2- one

3 henyl ) - 1- met hyl - 7- (4- net hyl - 3- ox
&83&;@@&223& 1, Zf] 2 hi azi n- y2§2 ( g pmgmémg 0ﬂ¥03

7 yl am no) - 3, 4-di hydro-1 H pyri m do[ 4, 5-d] pyri m di n-2-0
NeA further preferred embochment of the mventmn are the compounds of formula I

g, &'_ﬁf‘g‘?? Ere ay W3 &5 SRLOY bofe. (Espem&a‘liy lefell'reg arglcgégéunds of
[

Mdlefféhzo[ 1, 4] t hi azi n- 7-yl ani no) - 3, 4- di hydro- | H
-pyrimdo[ 4, 5- dI pyri m di n- 2- one,

3- (42- br gnps, )g_\_g,l‘}h t hyl -7- (4- et hyl - 3, 4-di hydr o- 2H
gpzo[ ].t'bi azi n- 30 :
m no)® ‘B" g€1‘1=hydro | pyrim do[ 4, 5-d] pyri m di n- 2- one
is hydrogen or alkyl;

3 KZ br gygeoplenyl ) - 1- met hyl - 7- (3- oxo- 3, 4- di hydr o- 2H- be

nzgl[l 4]. t(g azin- 6-

yl am no) ﬁ-dlhydrol yrlmd0145d]pyr|md|n20ne
ReR20 denth reposmethpdrognoure 2odkoxs;3

.10 33(2 gr Pravidad tihat @ onp BERRY RY bdingTeiohié da%héd@ﬁzﬁat AN¥dnt, IrHR%RS

C. benzol 1, 4“1 | AR e Eiogn g8 A, St A, o gy e o

,5-d] pyla Qﬂaﬁgozx 69]@rmadoublebon

3 @@- br ono- 6- f | uor o- phenyl) - 1- met hyl - 7- (3- oxo- 3, 4-di hy

drpz‘- 2H heangB[ 1, 4] t hi azi n-

6 }Xd am nq)als 4-di hydro-| H pyri m do[ 4, 5-d] pyr| m di n- 2-0

5
3 ]32 bréﬁ%lﬂﬁﬁ’ényl) 1-met hyl -7-(4- methyl 3- 0x0- 3, 4-di hy
dro- 2H Berzaf 1, 4\Vazi n-

6 kﬂlam gql),,alggégidhydro | H pyri m do[ 4, 5 d] pyri mdin-2-0

3 Ifhfl’ﬁ?cﬁ?ﬂfﬂb’ﬁé??ﬁpyleﬂt@émff@@hoxy 4- et hyl -1 -oxo-1, 4-di h
20 ydr o- | | anbda* 4* -

ba&p&amﬁbhhau@@foﬂexwieam no) - 1- met hyl - 3, 4-di hydro-1 Hp
yrlmdo[4 -d] pyrimdin- 2-one, 10

bronn 6- fluoro phenyl ) - 1- net hyl - 7- (4- net hyl - 3- oxo
pl-methyl-7-(3-0x0-3,4-dihydro- 2H-benzo[1,4}th1azm—7—

baﬂmm{ud) ﬂ@-ﬂihjydm+1ﬁ-ﬁyr§tmamﬁ4,ﬁai)]pﬁuﬁdﬂm‘m¢r o-| Hpyrimdo[ 4
, 5-d] pyrim di n- 2-one,
3- S4E @&%cq%hgybbf&g O hethytL - ot e S el L A iazin.

25 | | Tayhydiao3 4+slé‘wd@flﬂ-ﬂxmdar245@}§mmdmmye,3 4-di hydro-1H
-pydm do[ 4, 5- d] pyri m di n-2-one,

A s oo 2
t Hiamhda 47-bonash4lByar- T iaminge 4= wﬁmmmdp%
d]Cﬂm{rlI]m:hﬂi-meIﬁ; one,

3-(2-bromo-phenyl)-1-methyl-7-(4-methyl-3,4-dihydro-2H-benzo[ 1,4} thiazin-7-
30  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-

Vlamino)~3,4—di]1ydro-1H—pyrim_ido[4,5—d] pyrimidin-2-one,




3- (2- brono- phenyl ) - 1-rrethy|-7-(4-rrethy|-1 1,3-trioxo-1
, 2, 3, 4-tetrahydro-
| | anbda* 6%- benzo[ 1, 4] t hi azi n- 7-yl am no) - 3, 4- di hydro-1H
-pyrimdo[4,5- 20 d] pyri m di n-2-one,
3-(2-brono-6-fl uoro-phenyl)-1-nmethyl -7-(4-nmethyl-1,1,3
-t 3, 4-tetrahydro-
I:’“}a §4a0} -benzo[ 1, 4] t hi azi{g- 7-yl am no) - 3, 4P8Tmﬁzog?’012203
| H pyrimdo[4,5- d]pyrimdin-2-one, A further -

_pr el ebioatd-ahadiphaiR)- 10khetfler-(4rmahflisonxo Bedilydeo-2H-

E

N

fornulal, wherein Ais a group A-4, vvhereln RS is
hydmgﬁ:mo@fhaew@mga&hﬂwsﬁﬁwo@mmm 7bt=.ﬂzr?[llé£thiﬂ61-
in t g is rogen;

or e e e
cyano -S(Orm al kyl,. amno, -NHalkyl or -N(al kylt?mZ
5 ar{2rbiima-gheaylicyimetiRR7i(4 mivtiybdexe-3.4dthyiin-2hibergeln Al thigzin
| S @9 aknino} 3, 4Rfihjo- M PyARRD]4, S dbyriphds Tapeut ical | y

accept abI e salts thereof Such conpounds are for

- exanp

10

15

20

63((%bmwepﬂbﬁ3@7neﬁmﬁiéi*ﬁsﬂthﬁlm 1.4-dihydrogllarghda’dyy, o o-
py bédb[d @] #hiaZin-748amine)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-
d] y;%rri di n- 2-yl am no] - 2- et hyl -i soi ndol e- 1, 3- di one,

? rono- phenyl ) - 1- et hyl - 7-(2- met hyl - 2, 3-di hydro-1H
-i soi ndol - 5-yl am no) - 3, 4-

di ayarbmnhd-sqﬂyonomhduﬂw-@e@t}dpgrﬂ—m@ﬂrﬁ—@@o%dlhydro-ZH-
hYGE&S | 4Pthia6i8-6Syrbino P3,4- dihydro-1H-pyrimidol 4,5-d]pyrimidin-2-one,

6- (2- b(:loq)nl%li phenyl ) - 8- met h}}/fl 7- 0xo0- 5, 6 7, 8-tetrahydro- p
}/Ir é&h;bggmgg-ﬁgg:od]hgwéﬂ m dlyli‘? 4-1¥1|et%r&] 1,1-dioxo-1,2,3,4-tetrahydro-
5- [1ﬁmbaa*b’r-6émo[ﬁ41]&mﬂ-mmq}a,é-&hm*iﬂ py7inggel45; 6, 7, 8-
t elgiARusERzRAel M dof 4, 5-

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-tefrahydro-
1lambda*6*-benzo[1,4] thiazin-7-ylamina)-3,4-dihydro- 1H-pyrimido[4,5-
d}pyrimidin-2-one,

3—(2-br0mo—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

25 wherein A is a group A-4 as defined above. Especially prefetred are compounds of

formula I, wherein

-

A is a group A-4, wherein
R is hydrogen;




d] pyri m di n-2-yl am no] - 2- net hyl -i soi ndol e- I, 3-di one,
3-(2-brono-6-fluoro-phenyl)-7-[2-(2-hydroxy-1,I|-dinmeth
yl -ethyl)-2,3-di hydro-1 H isoindol -5-yl am no]

-1 -met hyl - 3, 4-di hydro- | H pyrim do [4, 5-d]

pyri mdin-2-one; hydrochloride. 25 A further

pr mbodi nent of the invention are thg.
coﬁ%gﬁ'&%{gszgf formula I wheggein Ais a group AI‘I%PZOOSIOIIZOS
defi ned above. Especially preferred are conpounds of

f oRfBF a Lﬂdep&ﬂ&e;ﬁtgylrépr&eﬁﬁhy&o@hngoﬁ 5, wherein R$ is

hygr ogeny IP&Q’ oxygen; R8, R8' independently from
gpr’esent hydrogen or_al kyl; WD 2004/ 041823

each oth
PCT/ Epzdﬁ%"/ opdiondlly  swbsHified Ry hgdr@rykyqymo,ﬁ@)lmsalkyl amino,
hal ogen;-NHR3kyl ar -Dgdllpd)gn; 5 n isOorl; R4 is hydrogen;

5angind phar maceutical ly acceptabl e saI ts thereof Such a

ounda;ksy for exarrpl e: 10

gpenz 13>]d| oxol - 5-yl am no) - 3- ( 2- br ono- phenyl) 1-me

th smkaloawrom pyri mi do[ 4, 5-d] pyri ni di n- 2- one.
Al RD espdglogdd;y preferred are conpounds of formula I,

' V\/n rei ngAyhs a group A-5, wherein RS is hydrogen; 15

15

20

25

30

,§ S(& 1n is 0,1 or 2; Rs, RWindependently from
ea%h ot K P&ﬁﬁ‘r@@ent hydrogen or alkyl: and RL is
al pharmac2@ichl aceptablk edxe thereof.

Such compounds are for example:

5-[6-(2-bromo-phenyl)-8-methyl-7-ox0-5,6,7,8-tetrahydro-pyrimido[4,5-
d]pyrimidin-2-ylamino]-2-methyl-isoindole-1,3-dione,

| 3-(2-bromo-pheny1)~1-me’thyl—7-(2—methyl—2,3—dihydro-1H-isoindol—5—yiamino)—3,4-
dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one; hydrochloride salt,

5-[6-(2-bromo-phenyl)-8-methyl-7-0x0-5,6,7,8-tetrahydro-pyrimido[4,5-
d]pyrimidin-2-ylamino]-isoindole-1,3-dione,

5-[6~(2-bromo-6-fluoro-phenyl)-8-methyl-7-0x0-5,6,7,8- tetrahydro*pynmdo[fi 5-
d]pynmldm-z-ylamno]-2—methyl—1somdole~1 3- dlone,

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]pynmdm-z-one,
hydrochlonde

A further preferred embodiment of the invention are the compounds of formula I
wherein A is 2 group A-5 as defined above. Especially preferred are compounds of
formula I, wherein

A+ isagroup-A-5, wherein
R is hydrogen;
X is oxygen;

RE,RY independently from each other represent hydrogen or alkyl;




Rs is halogen; nis 0 or 1, R4 is hydrogen; and
phar maceutically acceptable salts thereof 25 Such
compounds are for exanple:
3- (2-brono-6-fl uoro-phenyl)-7-(3, 3-di oxo-2, 3-df ydro-3
anbda*6*
pxat hi ol - 5-yl am no) - 1- et hyl - 3, 4-d
pyrl m% flh 5-d] pyri mdin- 2-pne, 30 P Al
3- (2- brono- phenyl ) -7- (3, 3-di oxo- 2, 3-di hydr o- 3| anbda* 6*
_-bango[ 1, 3] oxat hi ol - 5-
yl gm no) t hyl - 3, 4-di hydro-|I H pyrim do [4, 5-d]
pyrlnldln one. WD 2004/ 041823 PCT/ EP2003/ 012203 16
A @Urthéﬁhﬂﬁﬁﬂerred enbodi nent of the invention are
t h& conpebaicignpf formula |  wherein Ais a group A-6
5as deflqggoppove Especially preferred are conpounds
of ornu ﬁ%? Srein Ais a group A6 5 Rsis
hygroge RGN R7 have the S|gn|f|cance gi ven
ab@b@ﬂmﬁahdﬂﬁaaxpﬁhﬁ$@Nﬂmmaﬁ2 is halogen; 10 R3 is
hal ogen; nis 0 or 1; R4 is hydrogen; and
h%ﬁg!l&wacce table salts thereof 15 Stil
FEPE t he conpounds of fornula I,
3- (2- Brono- 5- net hoxy- phenyl ) -7- (4, 4- di oxo- 3, 4- dlhydro-
102 H74H.¢mndt[dia]‘c66xol—-5$haﬂ1d)-33(247}0mo—pheuyl) -1~methyl-3,4-dihydro-1H-
ox b 4@3{] 7 hpdret hyI 3, 4-di hydro-| H pyrim do
-d] pyrinmdin- 2-one,
4 4- Di oxo- 3, 4-di hydr o- 2H—41anbda*6* benzo['1, 4] oxath
| | ﬁls@ esypcaqﬂy@g&fer&d@@compounds of formula I, wherein
f1 uoro- 6- met hoxy- phenyl ) - 1- met hyl - 3, 4-di hydro-1 H pyrim

g4, 530 Bt 05l
R’ is hydrogen;

15 X 158 S(O) s
m is0,1or2; :
R:LRY independently from each other represent hydrogen or alkyl;
and
R is alkyl;

20 R? is halogen;
R? is halogen;
. n isOor1;
R is hydrogen; and
pharmaceutically acceptable salts thereof.
23
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—methyi~3,4—d1hydro-1H—pynm1do[4 5-d}pyrimidin-
2-one,

30  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.




one,
3-(2-Brono- phenyl ) -7-(4, 4-di oxo- 3, 4-di hydr o- 2H 41anbda
*6*-benzo[ 1, 4] oxathiin- 6

6-) 1 am no) - 1, 4-di net hyl - 3, 4-di hydro-| H pyri m do[ 4, 5-d]
pyri mdin-2-one; 25 enantioner 1,

3-wé2bhelipphenyl ) - 7- (4, 4- di oxo- 3, 4- di hydr o- g Alanhda,
*6%-benzo[ 1, 4] oxat hi i n- 16

6-yl am no) - 1, 4-di met hyl - 3, 4- di hydro-1 H pyri m do[ 4, 5-d]
py mrtﬁtﬂ!:r?feﬁ&ﬁembcﬂﬂﬂdﬁt lof ERMinvention are the com ounds of formula I

Args ??Ert%uéﬁ\l d@ﬁg%f@)towllispea(aﬂy pre} are com%[)ttn[ oof ‘

IIM eI—')‘f‘(lz‘hzo[l 4]th|a2|n7ylamno) 3, 4-di hydro-1 H
-pyrimdo[4,5- d] pyrimdin-2-one, enantioner 2, WO
20Q@4/ O4;§g§ogﬁ/6EP2003/ 012203 17
3%2 Bro oeny) 1, 4-di et hyl - 7- (4- rrethyl 1,1, 3-tdox
Féhydr o-
|l 8n‘8dd*6* b@ﬁﬂm[sgmﬁ}:adqcammbweyl am no) - 3, 4- di hydro-| H
-p;ﬂidm do[ 4,5- d] pyrimdin-2-one; enantioner 1, and
(4, 4%91 0x0- 3, 4- di hydr o- 2H 41lanbda* 6* - benzo[ 1, 4] ox
at ilné dmno) 1- 5
nmeRhyl - 28Rplegens . 4- di hydr o- 2H pyri ni do[ 4, 5- d] pyri ni di n- 3
10 - yRﬂ 3- fid hatugen;benzoni trile. A further enbodi ment of
thg mvem;&,rqn is the process for the manufacture of
ﬁ pre amn -substituted
ydr o 5-d] pyri m di none derivatives of
foPWﬂﬁw%C@mhmm&an be prepared (a) by
reacting a conpound of the general fornula 10 RZ R4

15 glre aM%l%g‘@le?reFm’%#&“ﬁs%wﬂ%ﬁ atrnpn§4g?28pn

present may be in protected form and L signifies a
| e3r(3-Brpngr- ﬁupﬂsm,cpheaﬁ) -B-(4, A&abusfmwfix&mm*as for

exwﬁa&n{&mﬂ ABARHY! D -d}pyrimidin-
alirmesu phonyl; a sul fonyl oxy r'{’)\lggtl\!r/ném};?4 d}PYIMdm

exaﬁ%‘f e p-tolyl suI f onyl oxy,

20 '7-(4,4—Dioxo—3,4-dihydxo—2H—41ambda*6*—benzo[1,4]0xathﬁn—6—y13mino)-3-(2-
fluoro-6-methoxy-phenyl)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d) i)yrimidin-z-
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;

25  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] p}rmmdm-z-one,
enantiomer 2,

3~(2-Bromo-phenyl)-1,4-dimethyl-7-(4-methyl-1,1,3-trioxo-1,2,3,4-tetrahydro-
30 11ambda*6*-benzo[1,4]tbiazin-7—}rlamino)—3,4~djhydro—1H—pyrimido[4,5-
d]pyrimidin-2-one; enantiomer 2, :




met hanesul f) nyl oxy, or trifluoronethanesul f onyl oxy, an
al kanesul finyl, or a hal ogen such as chloro, brono,

i odo, fluoro, with an am ne of the general formula 20
H2 A (111) wherein Ais as defined earlier 25 and,
where required, deprotecting a protected hydroxy or
PrabeslsfisaM No  group present in the reacti 981"/@{129&%‘}5203
or b) by reacting a conmpound;of formula (I11) wt
ammoni a, or with an protected am ne such as

be Bzt Bromophant)- -Ispdiseasen(4d-ynetopyl Raikbf1 zmezemh dro-

o Sl ]
TRAFFIpptgm ein the synbols are as
defi ned above; 5 which is then be reacted wth a

bi ey[el q_m&maﬂ as.zﬁ%mﬂkc&*s% kylamino)-1-

R A S @?&R Ll e ———

a sul fonyl oxy derivative as for exanple p-
t olayfusthé:f embyddiniant ofeichiatmsioh fomyl PR¥¥ss 1O the manufacture of the

hebireas, SRELIARGRI] SRl i Sminfien= et

e|n re;

Zg mppynds b prepatsd o catal yst known in the
art and c) if desired, converting a basic conpound of
f oayul & by r@bkiaNBRpbERIBr &) gherformiufdl © @
1gPharmaceutically acceptable salt wth an acid, or
convertlng an acidic 20 conpound of fornula I
obtained froma) or b) intoR har naceutical |y

~acceptable salt with a ba

15

20

25

30

y O (Ra)n
R ()

wherein R' to R* and n are as defined earlier, any hydroxy or amino group
present may be in protected form, and I signifies a leaving group such as a
sulfonyl derivative as for example benzylsulphonyl, phenylsulphonyl,
alkanesulpbonyl, a sulfonyloxy derivative as for example p-tolylsulfonyloxy,
methanesulfonyloxy, or triflucromethanesulfonyloxy, an alkanesulfinyl, or a
halogen such as chloro, bromo, iodo, fluoro,

with an amine of the general formula

Hy

Lo mmeZ

(1)
wherein A is as defined earlier

and, where required, deprotecting a protected hydroxy or Vprotected amino
- group present in the reaction product; or
b) by reacting a compound of formula (IT) with ammonia, or with an protected
amine such as benzylamine and subsequently deaving off the protecting
group, to give the amino derivative of formula




d) if desired, converting a conpound of formula | into

a N-oxide by reaction oxidation with an oxidizing

agent |ike 3-chl oro-perbenzoic acid, 25

trifluoroperacetic acid, or dinethyldioxiran. The

reacti on of a conpound of fornula Il with an am ne of

f ofowdododiss 1 N accordance w th process (a) F&?EPQ@O:&!OIZZO.’}

carried out in the presencei®r absence of a sol vent

Wien a solvent is used, this can conveniently be a

hal ogenat ed al i phatic hydrocarbon, e.g. 30

di chl oronet hane or 1, 2-di chkproet hane, an open-chain

ether, e.g. diethyl ether gl i sopropyl ether or

di et hyl ene gl ycol di nethyl gam a cyclic ether,

e.g. tetrahydrofuranN .J@a\ opti onal | y hal ogenat ed

aromati ¢ hydrocarb enzgge, toluene, a xylene

or chl or obenzene, g?” Nor f de, ﬁi‘

di net hyl f ormam de (DWMF), ‘or htnethyﬂﬁyrrolrdone ( N\VP)

or di net hyl sul foxi de (DVMBO), or sul folane. WO

2004/ 04 ¥B28inFPheTsyinBae 3 AOdehiredubodk Sui t ably, the
sreaction is carried out at a tenperature in the range

of about,D out .ef erabl t - about 100C
to about™® gﬁﬁgmﬁﬁé“Fﬁggﬁgohl 95U ou Wﬁ%ﬁm%%t in the

presence of an acid, |ike hydrochloric add (HC),
o tol uene sulfonic acid, trtfluoro acetic add, or
Q&f m chl or obenzoi ¢ aci d. Fur her?g{e, the bicyclic
anilines of fornula Il 5 may*be reacted as preforned
10salts. Abter atlvel the reaction _can be carried out
in the eReEtss Kl FPRReas S5 Enedpy b Rrefegbly athelogen

tri et hybuchms geloropbroams iadm drer sulfouyaxyideeyatives atior Bxample p-
hydr i detolisulfbyltiy; hdiSABuAMART o EriffibFdlethaR bRy loxy; and A

[ithiu hexanethyl di sil azi de. Wh IS ng
strongn%as&dhméﬁhmghgcfﬁon may al so be carried out at

| ower tenperatures in the range from-20C to 50C 10 A
15 hydr oxythereaatidrmal (W) it DOaydyi e caliglsed bYW RraRSi@GRktal dataByst
starti ng,Jdvif . formula Il "or I, may-
optionally be pro ected according to met hods known i n
the art. A hydroxy group can for exanple be protected
i i)t he ¥ desinedicormrtingdnsic exnpound kf/forraula & bbtyined Borhe] or b)

or ?n tGExtcﬁi ph@nﬂceuatatiyimc@ﬁwd saltwmlr;mragg p&qom;eguu an acidic
20 Protec al i 01 52l

gr oup. An e exan F * a ggo eg?gﬁ car oxfflé%ﬁﬁf é%QQX

ester, b?férﬂFk?b“%§P@r Deprot ection of such

protected groups present in a product obtained by

repcting d@sne@,%ﬂﬁl’tﬂ% ocfonf 3ﬁﬂﬁjjapfohhulwl tho CUNK %@d@g 9eactt0n
f or nul a LA . .can E arrlg out &% W%
se. Thu¥® ng HgFts Jiih asc‘q'srp arrksﬂzmet ﬁerl

25 can be @@nv@p@e@mmd@mdwgﬂhﬂwﬂw treatment with
hydrobrom ¢ acid; and an ester such as an al kyl ester

C e Diction of a compound of formula II with an amine of forrmula TTf 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.

30  dichloremethane or 1,2-dichloroethane, an open-chain ether, e.g. diethyl ether or
dnsoprgpyl ether or diethylene glycol dimethyl ether, a cydlic* ether, eg.
tetrahydrofmran (THF), an optionally halogenated aromatic hydrocatbon, eg.
,benzene, toluene, a xylene or chlorobenzene, or a formamide, e.g. dimethyiformamlde
(DMF), or N-methyipyrrolidone (NMP) or dimethylsulfoxide (PMSO), or sulfolane.




20 converted into hydroxy using an al kali netal

al um ni um hydride such as lithium alum nium hydri de.
Agai n, for exanple, the phthalimdo group can be
converted into amno by treatnment with hydrazine
hydrate. A protected carboxylic add group such as an

93&850041341 al kyl ester, can for exanple be g ﬁBJsBﬁzos
into the ree carboxylic achgl group by cl eaV| ng it

with an alkali netal hydroxide. 25 In the process
ac Goitablynge feactioh lsa;aﬁ@aa@ﬂwalt gelfaﬁ.{rmﬁ' tBe dahgel 0% awo%@@tqﬂ about

o to £
\M tlbb é?‘glg# Igi\}/fgf (Er’(?io aﬁ) 2(&1% gr%%f:tl or m é 8?1'1'15(1,]0111: m
G LU AT M R LA
be agtic adid @r otithiarshenghicmid) Baisheribierthe Bicglik Ehﬁles REforitida 11T

5FOmnal ?5@@&&1 as, p&orgi BN g’ﬁteﬁﬁﬁveh}eth‘é Bakidp! ev %inc%t in the

tr| uor g .conveni ent’| t an e
?f?“gb “p‘ﬁi?fP@ <agpo %‘%Yf fRine. ot drbytpdde,
of Sqtiﬂ@lrbd@ti%ohthmmtﬂunogrowﬁhmdﬁ @A) 0 badyl iliiime of lithinm
; Ohéﬁdinathﬁ\dlsﬁladiﬂemh&ﬂkéﬁi @doﬁ abdd %@ﬂegfcaﬁ%g%% izﬁ,zgf%gle%ut at
0 ?ﬁ]ﬁ! 0
{Wé%émga a ygjlgtgg%n%oﬁom %‘8%{0%%2%h| ne conpl ex like

' Pd(OAc) 2 /| BINAP, Pd(dba)2 / P(tert-Bu)3 or Xantphos,

~10j nAt h@rdﬂp&mmi&aﬁaoﬁﬁzlaaaw PR 3In 22Qaffng SRGRI of

gLf(?mQ?t? p%rlcﬁl\l?ga [ ke ue{'gfIi a%Pt gﬁﬁthoﬁg k@’@%tb‘sla&

AV R R éF’Eﬁb’Feé’ePHﬁ 28 gy oot st apeliad or sy

. Coftheuerchs: aster, £-graligrl estet. Wmmsmchtommmai grioophthalinida-i@an

A- ammedof séivhS grovip. Anuﬁe:@ﬁgle%a pr&tbctid\@r %dqs aR2tePle.g,
Su

15 RS an opti onal 'y tituted am noa group,
can e prepared fromthe conpounds of forrrul a l
bearing the correspondi ng hydroxy-al kyl substituent
f oPepar@etpinenfbychaprbitted p@ppy praeht B Pipdad b;stairteu by dhcig a
th&nﬁﬁb@ﬁ@&ﬁ’foﬁﬂula ﬁ%ﬁ%'&ml&'oftf&ﬁﬂa%ycm b@ Jok Saerﬂ%%er
of, for exa eft hl or |, de thla@p’}/ or 1 de
su]B“seql})e nf 3r ’taﬂ§th€ﬁT %@W‘h‘feecowef e
YdgRa by treasmeny tith diy@abromin asishs apdowssterssucheqs ian tlbyl efter can be
20 eamtrdr&d ﬁmrﬂ@ﬁﬁx} usih® aSGlQH Bnetal Wurkdulum! Bfdride 'sudl ad Lithihsh

Hl\!ﬁu:%mu.tﬁ(h ainJor &%}E’% %}ggﬂiﬁ%&% 3 f { orl?rc[:u' ﬁvell'ted nto

Ry ?n%mev%m#i?wnw% UM AL L
- SEC)ster,ayg. AR{IGFEE, camfyy exdngpde be cdierpriciptar thel flby carboxylic acid

oxgrd@&maﬂﬁgﬁm&oma%woﬁa&fanyl conpounds

fornmul a

25  In the process according to b} a compound of formula IT is reacted with ammonia or
an protecied amine to form the 2-amino-derivative 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
triflnoroacetic acid, conveniently at an elevated temperature, preferably at the refux

30  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

P
B
1




™

3-chl oroper benzoi c acid (MCPBA), oxone,

2- phenyl sul f onyl - 3- phenyl oxaziri di ne, sodi um
periodate or H202 in presence of a catalyst such as a
W, V-, or M conmpound, or other oxidation reagents

- known in the art according to standard procedures.

10

15

20

25

30

AGLELdiAlgss O the process step c) basic conpgiy
fornulé Izcan formsalts wih 20 inorganic a0|aﬁn&gmumn

hydr ohal i c adds such as hydrochl oric add or
hy ﬂie&hceoma a:.asaqma Cs,S0), M0k B RHOPR) ok KiFD, a8 dn ﬁ{ert solvent like

s T et L e S R

funarlc aC|d mal i ¢ -add, mal eic add, succinic acid,
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di (2- hydr oxyet.hyl ) am ne, ethylan1ne and the Iike.
These salts can be fornmedg solated in a manner
known per se. Salts of ba§?%““%0 conpounds of formula
I with acids are preferred. WO 2004/ 041823
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formula I'l, wherei OEI'S an aIkyI , phenyl -,
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3-chloroperbenzoic acid (MCPBA), oxone, 2-phenylsulfonyl-3-phenyloxaziridine,
sodium periodate or HyO; in presence of a catalyst such as a W-, V-, or Mo compound,
or other exidation reagents known in the art according to standard procedures.

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, triftuoroacetic 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 formula I 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. Bxamples 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. |
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‘wherein R1 and R4 are as defined above and Ar is the residue

10  wherein R?, R*and n are as defined above.




di chl or omet hane, an optionally hal ogenated aromatic
hydr ocar bon, an open-chain or «cyclic ether, a
formam de or a | ower al kanol. Suitably, the reaction
is carried out at about -20C to about 120C. MW 2 10
Step 2 conprises the reduction of a conpound of
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hydride in a manner known per se, e.g. in a solvent
Wt is inert under the conditions of the reduction,
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Nucl eophilic addition to an al dehyde of the genera
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al dehyde in an inert solvent |ike dichloronethane or

t dtepene or THE Al ternatively, sodium cyanide can be
used in the presence of acetic acid. These addition
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n .g. a : .. . o
halogenated aromatic l:l;qrdrocarbon. Suitably, the oxidation is carried out at about 0°C

to about 60°C.

Step 3a

Nudeophilic addition to an aldehyde of the general formulaIX gives substituted
alkohols of the general formula VIIIa. Such addition can be performed by an Grignard
reagent like methyl or ethyl magnesium bromide in an inert solvent like ether or THEF
in a temperature range from 0°C to reflux temperature. Other nucleophiles are e.g.
trimethylsily! 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. i
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f aglworsesi mlar to step 3a, a nucleophilic addition to
the imne of fornula X can be perforned to yield
substituted am nes of formula XlI. The sanme 35
regﬁ%éﬁs and conditions as described under step 3a are
al so suitable here. In addition, WO 2004/041823
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acetonitrile DME, THF or NMP, optionally in the presence of a catalyst like sodium

jodide. This substitution reaction may be carried out in the temaperature range from
30 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
35 reagents and conditions as described under step 3a are also suitable here. In addition,




salts like Yb(OIf)3 or Zr(QtBu)4. Ina special variant,
the imne of fornmula X nmaybe cyclised with phosgen in
an inert solvent |ike benzene or dichloronethane, to

give an 5 internediate of formula XIl wwth R4 = C
as described by Kinko, K, et al., Can. J. Chem
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t enper ture Compounds of formula X1 in Scheme 2 or

stEPPTAY materials of formula Il in which R
represents hydrogen can be N-substituted by treatnent
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hydri de, and subsequent reaction with a conpound of
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starting material of formulall-A, ie. a compound of formulall wherein L is
alkyl-S(0),. This oxidation is carried out in 2 manner known per se, comremenﬂy ina
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,
30  preferably about 0°C to abouf room temperature.
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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

bydride, especially sodium hydride, and subsequent reaction with a compound of the
general formula

| 35 -Rla_Ln




25 Werein Rla has any of the values accorded to Rl
her ei nbef ore except hydrogen, aryl or heteroaryl and
L" represents a |leaving group as defined for L such as
‘a sulfonyl" derivative as for exanpl e benzyl sul phonyl ,
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Intermediates of formula III and V containing an oxo group in a ring of formnla 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 -CHz- or ~CHOH- moiety with e.g. NaBHy, LiAlH,,
DIBAL or BHs;SMe,. Such a reduction is suitably carried out in ether, THF or
30  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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26 Substituents R5-Rs on the groups A-1 - A-6 can
either be introduced into the starting materials of
formula I'll or V, or alternatively be added subsequent
to the reaction procedure to give the respective
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wherein iy _

RR%R7andp 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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30 pr&?{naceutl ca em S&
maceutical ch @‘H@W% ardexs toxahitdin jmyproved physical and chemical stability,
hygrescopicity, flowability and solubility of compounds. It is for example described in
Ansel, H., et. al., Pharmaceutical Dosage Forms and Drug Delivery Systems, 6th ed.,
1995, pp. 196 and 1456-1457.
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The compounds according to this invention and their pharmaceutically acceptable
35  salts can be used as medicaments, e.g- in the form of pharmaceutical preparations. The




hygroscopicity, flowability and solubility of
conpounds. It is for exanple described in Ansel, H
et. al., Pharmaceutical Dosage Forns and Drug Delivery
Systens, 6th ed., 1995, pp. 196 and 1456-1457. The
conmpounds according to this invention and their
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uséfag ot g1 hexdhgpltiae capsules Suitabla carriers £0rfseﬁt gelativle sapsules are, for
10 c oestamglle wdgltebls ,oils,dwags efhits,asehi-Seliddargie ligiid NRLRRPSd| 88 - like.

SUDE}QQ&E oA thd ﬁa{tﬁrefcffrth {&v e SsBhieNG, SARSY la.r%sh%e%?ri lgs%ﬁuy

10_exa waxes, fats, sem

an'&fq‘r“f ?&r ?’ep |S§ § afinercabopley Suitablsccaerieas fog ths predystion of
golptionpdnd: fyerpacte foo esanyde, aates polyols,glycirel segatable oil and the
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naJtébE]ﬁlers,O{ve qgéi}- eGEhﬂs?&ers g‘&?ee%% Scoldrts » flav et
or. R Gga{h ﬁgl% ﬁwar nmaceut | ca
préparatt 8 éﬁess% é?rmas i’?ﬁf"ﬁ % F’é‘%‘%‘l‘ié‘%tts 1 KhgE can. also

s ofogisin sl ether therapentically yduable substantasg agent s,
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AN MG Sl ' fnl e
ot 8‘?" 'flﬁ:erapeutl cal I y val uabl e substances. 20 A
preferred phar maceuti cal preparati on was obtai ned by
USH, MWefh 2.0 & laks DM cRIBEAHAS ekstXE‘é 8 %ﬁrﬂ}a&%
bead l%n cfggt om made tube G- 25‘3 (‘gﬁh ea S |I?the
half o t he ube 2. Add 50 ny corrpound di sperse
wi% h I%E@mpa dispareexiitippatdumaddvatad gel atin

- 25 sdl. uhddmm{ giig bilutRSaHEiphtaRl B deRtisS Qldoh &1: T add Jorte@Nd

vyt &3 and wrap in aluminjum 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 pm) on a filter holder,
30 coupled to a recipient vial by centrifugation at 400 g for 2 min.
8. Move extract to measuring cylinder. 5
9. Repeat washing with small volumes(here 1 ml steps) until final volume is reached
or extract is clear.
10. Bill up to final volume with gelatin and homogenise.




4. Cap and wap in alumniumfoil for Iight
protection. 5. Prepare a counter balance for the mll.
6. MII for 4 hours, 20/s in a Retsch m Il (for sone
substances up to 24 hours at 30/s). 7. Extract
suspension from beads with two |ayers of filter (100
p il ter holder, 30 coupled to a recj
'_vﬁgpqﬂvﬂgéﬁtrifugation at 499 g for 2 min. 8?8k@@QanﬂB
extract to neasuring cylinder. 9. Repeat washing with
smal |l volumes(here 1 m steps) until final volume is
reaghe or extract is clear. 10. Fill up.to fina
ot oare dee S, Plaion D JURCa PS5 4he Foparmds of
PCforepidogtionaptidasizes betWem laol/ W 1o SBeistspdnsime per sattabnfor
yi ekdlappliciidds Sh6 ReRSkel ] B ih MeooRRRRIEE SR testhe M8iBed
5| Yty particle sizes between 1 and 10 m The
suspensions_are suitable for oral applications and
were used in the in vivo pharnmacoki netic testings
deJbe iabiisity & the kaupouhlie ageiding foythyf intdi€iof QERAIBIEESs for the
- aceRUhyloind Bhdied wiY Blvh 8P ullfe hERIBIEOLS,] OF Lhe
src-fam'ly tyrosi ne kinases was shown Dy using the-
foll ow ng assay. SRC-I1nhibitor-Assay Paraneters:
Re SRE-Inbibitot-dssay Paama&@s: ATP 5M  Peptide (Ro + Jal33-Ro):
10°M Jal33-Ro 196 nM Ro 9.8M PT66 230 ng/m 15

As . f 4 mMMwd2 2 MM TCEP 50 mM HEPES O, 1 _
@6#%%%%ﬂé pH 7.3 Enzyne: 2.5Unil |Inhibitor: —
0nafIP 25 M 5 M

Peptide (Ro + Jal33-Ro): 10 M
Jal33-Ro  196nM

Ro 9.8 uM
- PTe6 230 ng/ml
15
Assay buffer: 4 mM MgCl2
| 2 mM TCEP
50 mM HEPES
_ 0,1 % Tween 20
20 pH7.3
Enzyme: 2.5U/ml
" .
Inhibitor: " max. 25 pM
25 min., 0.42 nM
Materiak:
En-labelled phosphotyrosine antibody; - for Lck Cisbio Mab PT66-K, ,
- for Src EG&G Wallac PT66 Bu-W1024
30 (all commercially available).

Peptides: Ro: NHz—A—E-E-E-I-Y-G—E-—F-E—A—K—K—K-K—CONH; ,and




25 mn. 0.42 nM Materiab Eu-I|abell ed phosphotyrosi ne

“anti bod~ - for Lck C shio Mab PT66-K, - for Src EGRG

Wal | ac PT66 Eu-WL024 30 (all commercially avail able).
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, Preparative F eVerse otV CH ed pepide
was removed from the solid phase and released ﬁ'om the permanent
protecting groups by freatment with a mixture of 80% trifluoracetic
acid, 10% Ethanedithiol, 5% Thioanisol and 5% Water. The substrate
was finally isolated by a preparative reverse phase HPLC purification, -
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 Lek (p56™, active), Upstate Src (p60°°F, partially purified)
were purchased &om UBL

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 Furolab, TCEP was purchased from Pierce,
384 Well low volume fluorescence plates was purchased from Falcon.




The purification yielded 12.2 ng RP-HPLC singl e peak
pure blue 25 material (lyophilisate). The identity was
proven by MALDI mass spectroscopy [2720.0]. Enzynes:
Upstate Lck (p56kk, active), Upstate Sic (p60c-src,
partially purified) were purchased from UBI.
Tiwsoee@eyed Fl uorescence Assay Reader. Per%mgbm{n{m
Wal lac Vi ktor 1420-040 30 pultilabel counter; Liquid
handl i ng system Beckman Coul ter, Bi onmek 2000. ATP,
Twaeay DReriptinPES wer e pur chased from Roche Mol ecul ar
Bi ochem cals, Mg 2 and MO 2 were purchased from
Mer r ol ab TCEP S pu Sed fro Pierce, 384
VePt SPb e e ot L Pt o6 19b i tioen el i
Falcferm@ond@g 200diiBs 1(8’231h5h@i§¢SEEZO@lﬁig0 @208 idintiohs Thyn the

Depmspmirylmbn Aﬁctfohrﬁtstait&?bﬁﬂddlﬁ? Ir&cmrﬁnd]ﬂ@e,béén@ﬁuﬁ ATP,

15 ueous ut| n with g
o ts oé mgi SF R co? i pipesd FFa

Th gﬁmf ely m&%@ Pymawrrew@afé cprye@pmssgpw a smtable
adeelhgatarendeact i on mi xture, containing ATP, 5 Peptide
and PT66, and subsequent shaki ng. The proceedi ng of

t hj ction i ateynDnltor using time

¢ o8 (B0 voine 5 B of cﬁb t?f%é( Wi @ Aop-dineag,spqve
pl 8t @qelfder . The | C50-val ues can be obt ai ned fromthe
reaction rates by using a non-linear curve fit

(E?‘%%JRE'{'E 10 Assay Results: IC 50 I1C 50 (Ick)
10 npound Nane (src) [nM No. [nM

3(2-bromp:-phenyl)-1-nethyl -7-(2-nethyl - _13-3
21 3-di hydro-l H i soi ndol - 5.-yI am no) - 3, 4- [1.1656. 2 IC 50 (Ick)
di hjdenple IH- pyri m d@ofupobndifigys ' i M di n-3 o@gs) [aM]
gydrcm,hl orli de salt [nM]

(Z-br ong-
df hyds o-3lja %Ewg& éﬁ&g%ui’g?’%xa h ;ﬁ‘ 171529.4 o
yl amno) - 1- ’

ydro-1 -pynnudb{4,5 d]pymmdm-z—

one; hydrochloride salt
3-(2-bromo-phenyl)-7-(3,3-dioxo-2,3-
13-4 dihydro-3lambda*6*-benzo[1,3] oxathiol-5- 17 294
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
pytimido[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- 75 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-3-0x0-3,4-dihydro-2H- 42 14
benzo{1,4]tbiazin—7—ylam_ino)-3,4~dihydro—
1H-pyrimido[4,5-d]pyrimidin-2-one
5-[6-(2-bromo-6-flucro-phenyl)-8-methyl-7-
13-16 0%0-5,6,7,8-tetrahydro-pyrimido[4,5- 11} 21
: d]pyrimidin-2-ylamino]-2-methyl-isoindole-
1,3-dione




do[4,5-d] i

7- (benzo[ 1, 3] di oxol
phenyl ) - 1- et hyl

"di n-2-one
-5-ylam no)-3-(2-brono 13-8
-3, 4-di hydro-1H 17 20

pyrim do[ 4, 5-dj pyri m di n- 2- one
3-(2-brono- phenyl)-7-(2- hydr oxymet hyl - 2,

diﬁﬁ%oqmp‘gﬂzo[ 1, 41 di oxi n-
, 4-di hydro-| H pyri m do[ 4, 53¢l] pyri m di n- 2-

6-*0) - 1- net hyl -

31
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3-(9 bronmp-6-f] uoro-phenyl)-1-nmethyl -7-(4- 13-12
met hyl - 3- oXo- 3, 4- di hydro- 2H 4. 2 14 1 IC50 | KC50 (ick)
bgnZejripld] § hi azi n- 7- @digtul@Name 4- di hydrof ik, [nM]
gm goﬁg grdj "di n-2-one | M
= IEI I L TOI
0>E) 5(6 7, sn%)g‘?%?ﬁ&?aéfg P“ 8[(&‘15‘]10’%1 21 -
d]|pyr i% di - 2- yl a ©50i ndol le- 118 3-ldi odd
WD 2004/ 04 waom@m@ﬂmmeemm 36 50 1 C 50 (Ick)
Exanpl e Conpgt -1Keprinide[d.5-d]| pyiAmidiNe-ode ||
3{( 2- br omo} 8-(bIbesine 6 AAGRYhinyT {fhefh 1:17_@440 3
3,4-dihydr p- Zkhlétilﬁrfofj&m@) 12,34 8etf benzo ai84] 43
oxat hi i n- 6} yj; g A0 azm-%hg ‘?rc !
i do[ 4, 5-d] Ny
3{( 2- br ono} 4?#%‘?00- H’é‘ﬁ?‘fi‘?lﬁf %Fﬁwdmﬂ“ 4- 11
bty 1t diox0-1,2 3 4%t r ahydr o- 4, 3
| { anbda* 6%} @éﬁig{qo—&ﬁumawbmﬂ)%mleﬁmh@
3| 4- tA-P8/dr p- | iephylr i, 1-ahigxd-12;308- Rytahydili n-|2- 2@ne 6.7
3] (2-brorm GHdrhbiard-HeRR YA IniaknR k5o (4- 13- 79
met hyl - §wmy%q;ﬂm%.ﬁdék4%e&]£ﬁmﬁgfn°z 2.5 6
3- (2-br0mo—phenyi)-3,4—d.thyd:o~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
ylamino-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-34- | 728 375
dibydro-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- 7.9 5.4
1H-pyrimido[4,5-d}pyrimidin-2-one
3-(2—Bromo—phenyl)-;}’-(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




5 :
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| I anbda*6*- benzo[ 1, 4] t hi azi n-7-yl am no) -

3, 4-di hydro-I H pyrim do[ 4, 5-d] pyriraidi n- 2-
3- (2-brono-phen)l)-3, 4-di hydro-7- (-
spiro[ 1, 3- benzodi oxol 0-2, 4
yI)rmino 1- met hyl -

H-fluoro-
(sp|roi g benzodi ox

7

phenyl) - 3, 4- di hydr o-
ol 0- 2, 4'zpi peri di ne]

one

7- 1
-5-

-piperidine]-5- 2.0 2.4
pyrimdo [4,5 d] yrimdin-2(1H)-one

%Tczé}@g:%ogsmlzms

yl)anlno- | -met hyl -pyrimdo [4,5- d] _imdin-2(1H) -one
3-{(2- Bronoq 5- met hoxy-phen)|)-7-(4,4 13-48 1c50 | I1C50 (ick)
dijo di hydro-2 e-
genzoﬁglﬂ]oxa¥h||n H:ci/lamno) 1- nethyl %&? 3 é?yg
iy dro=t4+ 1= % IIIUIIIL

7- (Z 0. 34 ﬁﬂ?fh 'aﬁ%@ﬁy@ ittt 13- 49 |
be nzdf"fo 4] ))@ﬁ’t}’ Or?rﬂ‘@asyb%f gz Lgloxthiiorjo-
6- et hoxy- phérpanindg)-Ixedimethy33.4-dihiytpeldl- [7.286%56 4 13424
1 pyrim do [ 4, prrigifyfsbAi]ghicitndinPéne;
34(2- Bronoi phenyl ) - 7- Lhndofé@X0- 3, 4 8a
difhydro- ZH 4T * | T T
6-y¥qg1po) ﬁﬁpﬁ%ﬂ% {;ﬁnﬁt§%§%2 0.4 8.1
pyri At do @ tl Antijomer 1 WO
2( 04/ ( 04182 depss szt ﬂu@m' lapgacd || @SB (}| ck3s0.4
Exanpl e Co T%@M%PW?M[WW M
3{(2- Bronmnt phenyl ) - bné#paﬂhtkih‘mxb 3,4- 13-/50
dil hydr o- 2Ht 41 ahBatb*pheenz Di-Hiddiexat(i i 1f-
6yl asispo) | 1, frethylil Rtk 19 £li- @ﬁgﬁrw 2965. 8 [1342. 4

Hambda*6*-benzo[1,4]thiazin-7-ylamino)- 0,019 0,0246

3 4—dihyd1'o-1H~pyrmudo [4,5- d]pynmldm-z-
one; enantiomer 1
2-[7-(4,4-Dioxo-3,4-dihydro-2H-
13-53 4lambda*6*-benzo{1,4]Joxathiin-6-ylamino)-
_ 1-methyl-2-oxo0-1,4-dihydro-2H- 43 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%
NaCl) 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.
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y Tgl &enhon 18 ﬁ){rther illustrate bl;rl) the following, non-limiting preparation

examples, wherein the following abbreviations are used:

TCL thin layer chromatography
5 HPLC high performance liquid chromatogrphy

MS mass spectroscopy

TFA trifluoroacetic acid

NMP N-methylpyrrolidone

DMF N,N-dimethylformamide
10 THF tetrahydrofurane

mCPBA  m-chloro-perbenzoic acid

- LAH lithium aluminium hydride

Preparation Examples:

15  Starting Materials:

20

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° Ca 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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10§ no) 1’-Acetyl-5-nitro-spiro|1, 3~benzodmxolo-2 4’-piperidine]

15
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25

156 g 65% nitric acid were mixed with 40 ml acetic acid with cooling. 19.8 g 1’-Acetyl-
spiro[1,3-benmdioxolo—ﬁ,4’-piperidjne] in 60 ml acetic acid were added at 4-8°C
within 50 min. The mixture was stirred at 5°C for 1.5 hrs, then poured into ice water
and extracted with ethyl acetate. The combined organic phases were washed with
aqueous sodium bicarbopate 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. Filiration and evaporation of the filtrate yielded 12.35 g of
the title compound.

e} 5-Amino-spire[1,3-benzodioxolo-2,4’-piperidine]

5 g 5-Amino-1"-acetyl-spiro[1,3-benzodioxolo-2,4-piperidine] (from d)) and 5317 g
potassium hydroxide were refluxed in a mixture of 30 ral ethanol and 10 m! 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) 3-Amino-1’-(2-methoxyethyl)-spiro[1,3-b enzodioxolo—z,éc’—piperi:iiue]
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"-piperidine] WD 2004/041823 PCT/ EP2003/ 012203
45 g 6-Amino-4H-benzo[1,4]thiazin-3-one in 50 ml DMF was treated in portions
with 0.695 g 95% sodium hydride at room temperature. After 30 min, 3.548 g methyl
iodide were added dropwise at 0°C and stirring 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.

iy 7-Nitro-4-methyl-4H-benzo{1,4}thiazin-3-one
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Yield: 2.55 g of the title compound and 0.34 g of the corresponding sulfoxide,
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2.4 g of the above nitro compound was hydrogenated as in ex.k and parified by
chromatography on silica.
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Yield: 1.15 g of the title compound
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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
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s) 2-(1,1-dimethyl—z—hydroxyethyl)-z,3—d.ihydro-IH—isoindpl-S-ylanfine




5 sulfite and sodi um carbonate, dried and evaporated. .
The residue was triturated with ether. Yield: 2.18 g
of the title conmpound. p)

7- Am no- 4- et hyl - 4H benzo[ 1, 4] t hi azi n- 3-one- 1, 1-di oxi d
e 1.5 g of the above nitro conpound were hydrogenat ed
0 o Pd-Cin 70 mM 10 THE at at nospher
p?‘g(gé‘ﬁfglé%fter 2 hrs. the g xture was filter egip‘iuudomos
the filtrate evaporated. The solid residue was

t r Ligisfahetbovd ﬂlﬂo@&lﬁ und\Ge?el Hii'ﬂroéengéd ¢ 86 1 W{ﬂ %ez Pd on

co 2: th -di h 0- 1 Hj soi ndol -

S BRGAR b & Mot Yomiatint i eiporeienis Premisp chire 3 s s
meWtIEe H'ﬁ%ﬁl%éédd th@ filtnee evargpgedyolgive A7Rippithetitevompound.

hydrlde in 50 M THE at roomtenperature. The m xture

wag refyl mgg er 3 days

atérooéﬁggﬁgg&%tu?gq£%§%%ss Ei&#$ﬁﬁ*5a%sﬁF89ed by

addition of water and the m xture filtered over

5C€15Eéhﬂﬂwbmua@H&dﬂﬂmﬁmﬂﬂﬁmMHMEﬁaﬁﬁﬁk&ﬁﬁ“ﬁﬂﬂﬁ@h@ﬂm
Wi 0 miGHRIGInd 14 F S £ £ 0 RE mo%@el@mgjgaégén %&%e

d
VeRidE B RL Bllow B3 LG s 5 | Bept: bt lcrignard
t i folusion Herscndded wehintA9 mind Stipl ovas dorgimhied fof 30 min at 0°C and

2- firhiifl afl RiPefoh 25 -1ids. NEHGr Rieyet gk )quinchid With Zardrdid ¥ eheali

- -1 of; ﬁ P|h£ i ¢ anhydride and 8.94
é;; 10g &ﬁhﬂggﬁgﬁgagdnet y propaﬂb% égre heated to 170C for
: 30 min. After cooling, water and CH2C 2 were added,
andeldHe? gof gad idtephadet. separ at ed, concentrated and

purified by chromatography on silica 25 (eluent

CHRCL2f 97/
2- ‘tl 1 [yﬁ%ﬁ‘ °re%ﬂ>ﬁ%jﬁv%’%§9'é‘ﬁw‘rlawénﬂl/w%ﬂrwgo. ndo
| - 5-yl ani ne WD 20041041823 PCT/ EP2003/ 012203 40 1.19
of0.25hsofabopreduit fro®- eﬁ@ﬂ@e gmebrmsselvéwﬁr1ogﬂr¢ﬂbﬁﬁorh{hﬁ%% g

m th1-5 éMJrﬁe 2wege gdd:)eq alﬁ:t% orgixtug 1%@ 0\ F uxedg%é 2h Pgs and

era r''C pressure.
15 t Heé’ POFﬁt‘Eif ﬁ\ﬁaq’é gﬂ?&eéﬁﬂéaﬂ’éﬁﬂ%ﬁé bydroghlogidesalty apor at ed
to give 0.78 g of the title conpound. t)

ﬁo‘ﬁo 4- VB yA-BishidphenyTRhing - sbif-ameeiphuleidl- f Bt d ) €t ha

4- thh eaﬁlno HoT5.- met hyl sul f anyl - pyri m di ne-5- car bal dehy
. de were dissolved in 30 mM THE and 14 m of a 1.4 M

: S dl25tg] gsaeq&qdmt fiyth emgﬂ\as)iaumsb ﬁ@rmﬁmilm&tlh qg mM@debbnitrile

- adgled I

& @%Wll?ﬁmp n e %%ﬁﬁp% sloh vJap gddec? drggm&e aﬁ{l‘hto A

0C
20 36’5’ﬁ‘i%?FOt‘2ﬁ } Bi ko 4 Q33 Nogthvigitpron 2peeaincp m]

acetonitrile. Stirring was conﬁnued for 16 hrs and the mixture was diluted with 20ml
water and extracted with dichloromethane. Chromatography on silica (eluent CHCI3)
yvielded 158 mg of the title product.

W)  2-[(4-Methylamino-2-methylsulfanyl-pyrimidin-5-ylmethyl)-amino]-
25 benzonitrile

Analogous to example v) 0.4 g of the title product can be obtained from 1.0 g
(5-chloromethyl-z-meﬂaylsulfanyl—pynmdm—é—yl)—methyl—armne hydrochlonde and
- 0.527 g 2-cyano-anilin.
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finally at RT for 25 hrs. The m xture was quenched

wi th saturated ammoni um 10 chloride sol ution and

extracted with ethyl acetate. Yield: 1.57 g of crude

title product. u)
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left at RT for 3 d. Aflrst crop of0759

cr yst al i Girbidd-Gin Y EoabahA her
|I%)ls,lor \Agas evapora g&g{ eores gqve in 20

di chl or omret hane at RT Seedi ng
0.80 g of the chloromethyl compound from example x}, 0.61 g morpholine and 50 mg

sodium iodide in 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

e

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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and chilling to OC yielded another 2.78 g crystalline
title product. vy)

2- Chl oronet hyl -7-ni tro- 1 4- benzodi oxane 3.5 g of the
product fromexanple x) in 50 ml toluene were treated
with 2.06 g thionyl chloride in 4 m toluene and
rewbus@dsaksr 1.5 hrs. Another 0.5 g thionyl F('E‘ll/ﬂiyzbo%lzzos
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1:1) to yield 470 ng of each of the two separated

gant’ll orgerﬁ of the title product as pale yellow

p e first and second eluting enantioner is

termed "enantioner 1' and
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

n"t

le

1.2 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
HCI 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




10 “enantiomer 2' respectively. Likew se the.

correspondi ng enantioner of a chiral final product
derived fromone of the two enantioneric starting
naterials is also terned “enantiomer 1' or
enantioner 2' respectively. zb)
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suspended i n" CH2Cl 2 at room tenperature and solid
inpurities were filtered off. The filtrate was washed
ag&kampledh water to renmove remainders of NVMP, then

]g:v aﬂ%ahﬁdphemwrﬁquzmﬁdmwﬁmﬁ 24-Bily dsvat er, .
| e oduct.
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S, 3.48 (s, 3H); 3.89 (dd, 1H); 3.95 (dd, 1H);
204, &5 n:(gd:d thelchlorordet8 cc(mpouil&{)&pnﬂex&ﬁplé dand 136) mg holgholifk were
1Hnixel- i 18 o Nnieb g anhiadnind- I%‘gm.(cm A hdded - A the
( r_nmbgt'ﬁpe 'was7 heiged(tg%(}"é for 18 Zu‘s o(ﬂqer 2% |1_:2g tetxa'b ‘{mnomum)bronude
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
25  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
30  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




M5 (APCI +): 498 (Mm+l), 420 (MBr) Exanple 2 10
3-(2-brono- phenyl) - 3, 4-di hydr o- 7- (2- chl or onet hyl benzod
i oxane- 6-yl)am no-| -

met hyl - pyri m do[ 4, 5-d] pyri m di n-2(1H)-one 170 ng of
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520 nmg of the product fron1exanp|e 1 were dissolved in

2 . ' to 30 chloride and 13
a7 oh el b 38 H

wer e added and the mi xture was
cooled to 5C. 166 ng pyridi ne were added dropw se and
was conti nued at roon1MD 2004/041823
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at roomtenperature for 16 his. The mixture was
dl gohed Wich i -Pi J&ﬁflﬁwﬂ@&@ﬁ&m 1- e Sidmido-
E&p and e§ Q%?ategy@SP 0 rﬁﬁ gwh%§3|ré&%ﬁ dioxol
G‘QHW%'M O 5 et Spial g dionolo-
3 3% -Wﬁ@fbﬁ@ﬁ;qg)maxer(@d}im@ts MMPrienettadd @,ﬂsw migyIgA
20 o-ierizaded t¢ [1A0°QXinderON2 for 15 hrs. Purification by preparative HPLC-MS,
~ followed by dissolving in ethyl acetate and washing with dilute aqueous HCJ, yielded
57 mg of the title compound (mp: 200-201°C).

- Example 7
3-(2-bromo-phenyl)-3,4-dihydro-7-(spiro[1,3-benzodioxolo-2,4™-piperidine]-5-
25  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

THE 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

30  suspension in 2 ml THF at 0°C and stirring was continued at room ternperature for 16 -
hrs. The mixture was poured into water and extracted with ethyl acetate, The organic
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20wna gipeld yellowipowdpieous sodi um hydroxi de, then dried and
evaporated. Yield: 5 ng of the title conpound (np:
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Example 9
3-(2-bromo-phenyl)-1-methyl-7-(4-methy}-3-0x0-3,4-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.




3- (2-brono-6-fl uoro-phenyl)-7-(4, 4-di oxo- 3, 4-di hydro- 2
H 4lanbda* 6* -

benzo[ 1, 4] oxat hi i n-6-yl am no) - 1- et hyl - 3, 4-di hydro-| H
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and heated to 120C for 6 hrs. Fromthis m xture 21 ng

of the title product were isolated by preparative
HPExsmple 0np:  230- 233C). Exanpl e 8a 15
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procedure of exanple 8, but using 100ng of the product
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@nlno 4- [iéhémg%e ﬁi?%é& Zl n- ongo étartlng
éﬂé%%ﬁn 4 mM NW were treated with 92 ny TFA
and heated to 140C for 12 hrs. The m xture was

2'0“” otk Wist(a wéﬁd&@lf&m 24%5 fpﬁgng%h&@monﬁ IgeTs ¥isN g
= ‘i"ggﬁ%" ilh alyé%\ﬁ ) g ‘g 45 450 e frAming-f-gethyl-4H-

thJazB(é, iqgide (starting material n)) in 0 8 ml NMP were treated with
3 q 22mBrzMrﬁsc1ph eﬁyef Ind7heated 18 1 00R Yords et Th¢!| mikeu@ocRas! pudifiel By

RS AS to yield 34 ifl
bg%rgpo[l ATUhT azi Y7oyl otk G e tfle componnd.s 4~ di hydr o- 1 H p
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20 | 8-2-Btbmo-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

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)-
25 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 farther purified by a second chromatography on silica. The pure

fractions were dissolved in CH,Cl; and treated with one equivalent of 2M HCI in
30  ether. Evaporation yielded 1.5 mg of the hydrochloride salt of the title product.




MeOH at room tenperature for 17 hrs. The m xture was
filtered and the residue washed with THE The conbi ned
filtrates were concentrated and purified by
preparative HPLC-M5 to yield 10 ng of the title
conpound. 10 Examlp e 11

3- (& 6P f | uor o- phenyl ) - 1- net hyl - 7- (4- metdplepioostorshos
i oxo-1, 2, 3, 4-t et rahydro- 47

I I anbda*6*- benzo[ 1, 4] t hi azi n-7-yl am no) - 3, 4-di hydro-1 H
- PyExhApld @3 4, 5- d] pyri m di n- 2-one 83 ny

3-(2-brono-6-fl uorophenyl) -3, 4- dihydro 7- met hanesul pho
nyl - I - met hyl - 15pr|mdo‘[h4 pyrlmd|n 2(1H) - one
andtbg=oligyine. agdi SOFRRTRED ege 0 e according to the preparation
benﬁ@@oﬂsé}dm;ﬂeﬂdelqﬂaedhaﬁmbﬁnést arting material n))
in 0.8 M NW were treated with 0.2 m 2MHCJ in

5 Hsrl and heated to 120C for 6 hrs. The m xture was

Tied by preparative HPLCG-MS to yield 34 ng of the

t i t3+@-teompobenil)- IEmethylt 7(3aoxd B,42dihydro-2H-benzo[1,4] thiazin-7-

3 (AnBi DL BifdryQHODRAAIY b b-dfpkdsidida iy Oxy- 1, 1-di et h
yl - et hyl) -2, 3-di hydro- |

i soi ndol - 5- yI am no] - 1- mst hyl - 3, 4-di hydro-r H pyrirni do[

4, 33# pyrim din-2-one; hydrochl oride 80 ng

103 (52 6H-brnd phdnyidsapitiyiyvi-gue 3,6 Sichyliden-pyrimidbiases ul pho

' nyI L | i n-2(1H) - one and
ﬂﬁwfgﬁ%gﬁlﬂ%% hyl Fofiaht ﬁéﬂ?%%gt% 25

2,3 di hydr o-1 Hi soi ndol - 5-yl am ne (startlng
matlédi al s)) were mixed in 1 m dry NWP. 0.2 ml 2M HQ

| 12 n 3qahﬁ5ma\@halyaddﬁethﬁrvd(ﬁt£&hﬂzzﬁ&hﬁ:%&ﬁtﬁdndoos%gﬁl J)gm-
e pr s isolate
= gﬁyﬁwﬂﬁ?&lﬁ} ol y ?epg%na%'m Q, rfsté a\iﬁd further
purified by a second chronatography on silica. The
purig-4 fractions were dissol ved in CH2Cl2 and treated
W %Qz%@ﬂﬂén\ﬁﬂlﬁ@t&cﬁgxo—zz 013Bm3 A2k Bfz0[ 1,3 oxathiol-5-

SO R R

2047 Exanple 13 The followi ng additional conpounds were
- obtuaisned accord| ng to the preparation nethods and

gxgr@lb?%ngﬁﬁ S tﬁﬁ@e 4—'19%{1@ rlf dléxollgzoyg- 4 t?ﬁ&@ 5 2H be
ET nﬁ—f)gpfp azm-’?—ylarmno) -3 thyé.ro TH-pyrin
yl di‘pmm)tdls—monda hydro | H pyri ni do[ 4, 5-d] pyri mi di n- 2- one
25, -
136 _
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, ‘

O

30 137

3-(2-bromo-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,

13-8
35 7-(benzo{1,3]dioxol—S—yiamino)—3—(2—bromo-phenyl)—1~methy1—3,4—dihycim~1H—
pyrimido[4,5~-d]pyrimidin-2-one,




13-2 10

5-[6-(2- br ono- phenyl ) - 8- net hyl - 7- oxo-5, 6, 7, 8-t et rahydr
o- pyri m do[ 4, 5-

d] pyri m di n- 2-yl am no] - 2- net hyl -i soi ndol e- 1, 3-di one,
13-3

3-wa24wumfBphenyl ) - 1- met hyl - 7- (2- met hyl - 2, 3- gli-hms6dn)hs
-i soi ndol -5-yl am no) -3, 4- 1%

di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2- one;

hym—achl oride salt, 13-4

%gql{%gﬁ{l%]—( ? g%&éb%egio?f(@aj%mﬁ QIMB)OJ‘ 3l eﬁﬂPQ 2% 6%

4%‘)11{11’-%’&‘118[1*’5@ Iorgigdrde B pyri i do[ 4, 5-d] pyri ni
di n-2-one, 20 13-5

" 53-{#£1¢r ono- phenyl) 1- et hyl - 7- (4 met hyl -1, 3- di oxo- 1, 2,

3,4-1etrah d [ 1 d enzo
B R aRao ( +OGPES P gl enpadigoio-2.-
d] pipericdigelts )ammel m&ylepyrmédcdéﬁ—d]pynmdma(1H)-one, :
3- (2 brono- phenyl ) - 1- met hyl - 7- (4- met hyl - 3, 4- di hydr o- 2H
[1 4]t hi azi n-7-
yl am o%oé»hgnyl) S—mgthlyll-_g-g}%/or—g,g] 7g%£trahydrg-]p%nraldg1[ (,jl n-2-one
3 dﬁyﬂnmdmz-plammd] Jsoindolet1s-gibre/ - ( 3- 0x0- 3, 4- di hydro-2H b
enzo[ 1, 4] t bi azi n-6- yl am no)- 3, 4-di hydro-| H pyri m do
[4% ] pyrimdin-2-one, 13-8 35
7’( zo[ 1, 3] di oxol - 5-yl am no) - 3- ( 2- br ono- phenyl ) - 1- ne
t h%rI(Z-Bronmcﬁ frycde-phenyl)- lpiyﬁtilﬁﬁdﬁfmt?tb’ﬂé}quﬁﬁnmdm-zﬁone
15 Whe2 @8] 4.4 [i4:5:2-3- yﬁﬁﬂﬁ%@ﬁ{r&&ﬁ &[4, Frimidin-2-one

ylﬁ’fﬁnoff”%°§25ﬂyl?3 4S2 3-di hydro-benzo[ 1, 4] di 0) : i-n- 6-

di hydro-1| H pyrinudo[ 4, 5-d] pyri m di n-2-one, 5 13-10
3-13tDr ono- phenyl ) - 3, 4- di hydro 7-(1' - et hoxycar bonyl - sp

' fﬂkz-ﬂmﬁmtkﬁﬂhz& 0691 Q= ety ia—oxo—b’, -dih dro 2H benmfl A]thiazin-

20 pl %Irl di Tgﬁ-dsll:q%irc} ﬁq]py'nmldor[?g ]%:vyrxx%yd;n g] pyrimd

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

25
13-15
3-(2-bromo-6-fluorophenyl)-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,
30
13-16
5-[{6-(2-bromo-6-fluoro-phenyl)-8-methyl-7-0x0-5,6,7,8-tetrahydro-pyrimido[4,5-
~ d]pyrimidin-2~ylamino]-2-methyl-isoindole-1,3-dione, o
35 13-17

e

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,




13-11 10
5-[6-(2- br ono- phenyl ) - 8- net hyl - 7- oxo-5, 6, 7, 8-t et rahydr
o- pyrimdo[4,5- d] pyrimdin-2-ylanm noj
-i soi ndol e- 1, 3-di one, 13-12
3- (2-brono-6-fl uoro-phenyl) - 1- et hyl - 7- (4- net hyl - 3- oxo
- 3.vfo SlolVg9- 2H 15 PCT/EP2003/012203
benzo[ 1, 4] t bi azi n- 7-yl am no) 493, 4- di hydro-1 Hpyri m do[ 4
, 5-d] pyri m din-2-one (np:145-149 C), 13-13
3 (2-brono- 6-fl uor o- phenyl ) - 1-met hyl - 7- ( 3- oxo- 3, 4-di hy
dro benzo[l 4] t hi azi n- 20
4 di hyd | H-p do[ 4, 5- d] di n- 2-

3-?%])@310 enyl)-l”; 4yd1]£ygm~7-(1 )étrhlyl[rs]plrg[[l —benzod?o))/tcrﬁlorg -I =20
3 (@pmwsadmmmp})rmﬁdd[mmmmndﬂ-z((ﬂﬂymet yl -sp
kro[ 1, 3- benzodi oxol 0- 2, 4" - :
plp i i ne] -5-yl)am no-1-nethyl-pyrimdo[4,5-d]pyrinmd

g% -one, 25 13-15 . :
3 (2— bbrome=-ithemil 161 priddmgo)begzolL 4 pxaghding’-flarpitio)-2obethylr 3 4+
bOh&hycH@-ﬂHQiyimﬁdo{éz 5-d]pyrimidin-2-one,
benzodi oxol o- 2, 4' plﬁgrldlne] 5-y1) am no-| - net hyl - pyri
m do %4 5-d] pyri mdin- 2(1H)-one, 30 13-16
18. [5"& br ono- 6-f | uor o- phenyl ) - 8- net hyl - 7- oxo- 5, 6, 7, 8-
t et 3-&hbhmimo-phyny ¥ -cefhd]-3-(4-methyl-3-0x0-3,4-dihydro-2H-benzo[ 1 4]th1azm—
d] pwgmm:gw AL AR iR dVRE, Y fpylinRin 8Qhe- 1. 3- di one,

3 (2-brono- 6-fl uoro-phenyl)-7-(3, 3-di oxo- 2, 3-di hydro-3
| anbd&* 6*- benzo[ 1, 3]

19X a$-1-Blomd-pHeyt)-Naethl- WL -Byrkat@ind: -Gyt B3 ldtyase i mddol 4

PCT?"]E%%%@"S‘J&% yienfl.s M A0 YRR 4 5-dipyrimidin-2-one

3 (Qm% %h%mpﬁ nyl) -3, 4-di hydro- 7- (1 -ethyl-spiro[1l, 3-b.
enzodi oxol 0- 2, 4' -

_ pi pexai ne] - 5-yl ) ami no- I-nethyl pyrim do[ 4, 5-d] pyrimd
_ 26_ n- g—gzl—'l!;ll)omo-p%enyl)-7-(2-cyclopropylammomethyi-Z,S-djhydro—benzo[1,4]dioxin-6-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,

| 13-23
3-(2-bromo-6-fluoro-phenyl)-7-(2-hydroxymethyl-2,3-dihydro-benzo[1,4] dioxin-6-
25  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,

30

13-25

3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(4-methyl-3-0x0-3,4-dihydro-2H-

benzo{1,4]thiazin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d] pyrimidin-2-one,
35 13-26

3—(2-bromo—pheny1)-1-methy1—7—(4-methy1—1,1-dioxo—1,2,3,4-tetrahydro:
llambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-pyrimido{4,5-
d]pyrimidin-2-one (mp: 250-251 °C),




13-19
3-(2-brono-phenyl)-7-(2, 3-di hydr o- benzo[ 1, 4] oxat hiin-7
-yl am no) - 1- net hyl - 3, 4-

di hydro-| H pyri m do[ 4, 5-d] pyri m di n-2-one, 10 13-20
3- (2- brono- phenyl ) - 1- net hyl - 7- ( 4- met hyl - 3- oxo- 3, 4-di hy

dr@o3daarsol 1, 4] t hi azi n- 6-yl am no) -3, 4- d'hﬁgﬁﬁnmnmumm
| H pyrimdo [4,5-d] pyrimdsn-2-one, 13-21

- 3-(2-Dbrono-phenyl)-1-nmet hyl -7-(2-pyrrolidin- 1 ylnethyl

-2, 3-di hydr o-

bepzg) 1, 4] di oxi n- 6- ylanino) 3, 4-di hydro-I H pyrim do][ 4,
5- E rimdin-2- 01-203 O, 13-22 20

. AL BRI A DA r o oA b Dt by
dr @Yb&lﬂﬁ{ﬂm&ﬂaﬂl—%&iﬁy’cﬁa— 1H-pyrimido[4,5-d]pyrimidin-2-one,

5y|an1no) -met hyl - 3, 4-di hydro-I H pyri m do[ 4, 5-d] pyrim

10

one 13 23

?ﬁ rono- 6- f | uor o- phenyl ) - 7- ( 2- hydr oxynet hyl - 2, 3-di h
$2-beomooplien)-dimsthyh7 €4-nRhyl-1,1,3-trioxo-1,2,3 4—tetrahydro~

yI dainba@) s<lbarRb mﬁmﬂvosudmmé)os—zi hihib- 1L @ihfldota 8 Pyri m

@?i%rono ﬁéenyl) 7- (4, 4-di oxo- 3, 4-di hydr o- 2H 41anbda
*6* benzo[ 1, 4] oxat hi i n-
7-¥3-28m no) - 1- nethyl 3 4- dihydro | H pyrimdo [4,5-d]

PY 54 ITh - & AREYS sph 4-methyl-1,1,3-tripgo-123 &-tctrabydro-
_Siém@ah Sl ft{m,e zﬁz.o)-sﬂa VA, TR

bedlppfimi ﬁﬁm&@nmlﬁbgﬁﬁﬁﬂmo) 3, 4-'di hydro-| Hpyri m do[ 4

15, 5- d]pyr|n1d|n 2-one, 35 13-26

- 25

- 30

35

3- %@ Qrono- phenyl) - 1- net hyl - 7- (4- met hyl - 1, 1- di oxo- 1, 2,
t et rahydr o-

| I%%E%’H@*Bbééﬂké’ﬁﬂlm}‘ﬂﬁ B FroopthorrsthyPrepirad La-benzadigroln-| H
- Pyt tpipatiding]-5-ylaiainpr i-miedjlrpy Anides, §-dipyRbati2 B H Jone, WO
2004/041823 PCT/ EP2003/ 012203 50 13-27
&? br ono- phenyl ) - 7- (4, 4- di oxo- 3, 4- di hydr o- 2H 41anbda
%enzo[l 4] oxat bi i n-
6 %/'K’ﬁhﬁon@)ﬁ“iuqfer}twi’l)%wwﬂflo(z-mellbmﬂwmsﬁlmlﬁ-d] pyri
M TskinBodZox018€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-omne,

13-33
3-(2-bromo-phenyl)-3,4-dihydro-7-(1’-methyl-spiro[ 1,3-benzodioxolo-2,4'-
piperidine]-5-yl)amino- I-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,




5 13-28
3-(2-Dbrono-phenyl)-1-nmethyl-7-(4-nmethyl-1,1,3-trioxo-1

, 2,3, 4-t et rahydr o-

| I anbda*6*- benzo[ 1, 4] t bi azi n-7-yl am no) - 3, 4-di hydro-1 H
-pyrimdo[4,5- dlpyrimdin.-2-one, 10 13-29

3- wo ROIBRS- | uor o- phenyl ) - 1- met hyl - 7- (4- metplayrphostorSes
-trioxo-1, 2, 3, 4-tetrahydro- s

il anmbda*6*- benzo[ 1, 4Wazi n- 7-yl am no) - 3, 4-di hydr o-| H py
rimdo[ 4,5- d]pyrimdin-2-one (nmp: 271-275 C), 15

13-
3-6%9%ronn-phenyl -3, 4-di hydro-7-(1' - (2-met hoxyeth IQ;
Spi%’@[’q‘,”?}oﬁeﬂ‘@ﬁm’ B)-44-dihydro-7-(1’-methyl-spiro{ 1,3-benzodioxolo-Z,4’-
\ ZAlﬁqumﬂbfd'i .I—fv'ﬁﬂ)ﬁ?ihogzrﬁbh}ﬁwﬂﬁldﬁ' taodlpybmidye A(Hione
iar ik in- - one, -
3-6§?bf§#g§g¢gluorophenyl)-3,4-dihydro-7-(1‘-(2-nEthox
yethyl)-spiro [ 1, 3-
beriZedi oxol o- 2, 4' - pi peri di ne] - 5-y1)am no-| - et hyl - pyri
M o2l oo Ghe¥) 3, 41%iH} dio-7-2 (L dhro@Riyl-sharo i Bedzodioxolo-2,4-
5 BP0 0 Dbl 422 AL DR 2
henzo[ 1, 4] di oxi n-6-yl am no) - 1- net hyl - 3, 4- di hydr o- | H py
rimsea[ 4, 5-d] pyri mdin- 2-one, 30 13-33
3- (2t E Vi hed@y4-@L : B AoArhe tahyihasddi r o[ 1, 3-
> sgcozg{rgga lp@?‘%ﬂ,{ g@ﬁyﬁ @_Mﬁ‘ﬂni @emgg,st])a@d;ﬁ )
oi REPRUM GRS Hamine kst fibwdrpri Y sfgslpvrinidia-2-one,
[4,5-d] pyrimdin-2(1H)-one, 13-34 35
157- (13e3azo[ 1, 3] di oxol - 5-yl am no) - 3- (2, 4-di chl or o- phenyl)
-1- A- h - phenyl) 5 3, 4-, di rQral H i slo - d]
oy i oo B iR B st SO 55 g
1 3-bgnzol1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d]| pyrimidin-2-one,
3- (2-brono-6-fl uoro-phenyl) -3, 4-di hydro-7- (1" -met hyl -s
pi r@[sdh, 3- benzodi oxol o- 2, 4' -
20  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,

\: 5

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

1341 |
3-(2-bromo-phenyl)-7-(3-dimethylaminomethyl-2,3-dthydro-benzo{ 1,4] dioxin-6-
ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-d]pyrimidin-2-one,

30

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-ome,

35
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-dJpyrimidin-2-one, - '




pi peridine]-5-yl)am no-I|-nethyl-pyrimdo[ 4, 5-d]

pyrimdin-2(1H)-one 5 (MP: 191-195 C), 13-36

3- (2- brono- phenyl ) -3, 4-di hydro-7-(1' -cyanoneth) | -spiro
[ 1, 3-benzodi oxol 0-2, 4" -

pi peridi ne]-5-yl)am no-1-nethyl -pyrimdo

[4w5-26l"ﬂ4mﬁ§i3m din-2(1H)-one, 10 13-37 pCIT/EP2003/612203
3- (2- brono- phenyl ) - 1- net hyl s27- (3-pyrrolidiin-I-yl methy
| -2, 3-di hydr o-

benzo[l 4] di oxi n- 6-yl am no) - 3, 4- dlhydro | H pyrimdo[ 4,
5 diRyri mdin-2-one, 15 13-38
(3-pyrrolidin-1

[gﬁ%-?:r om)@-%gorla :ﬁgéq%})%h&%dgox%mentgﬁg% thydro—benzo[l ,4]dioxin-6-
bembmﬁ@)ﬂmhth}&—ﬁﬂ-cﬁayﬁioalﬁﬂpmmﬂpmmmmﬁnﬂﬂ—ﬁo@yr i m do[ 4,
55-d] pyri m di n-2-one, 13-39 20
3- g ?ronn phenyl ) - 1- net hyl - 7- ( 3- nor phol i n- 4-yl et hyl -
3 hydr o-
beﬁz(é'ﬂJ!LOmF] imsshiorypBenyl) iy dibydea-7 4 spiobbanzodibiolor 2.4+ dof 4,
5- gipeidihd]ischiamdoon Bieth: Ellﬁytlﬁﬁdo[tiS -d] yn:mdm 2(1H)-one _
3- (2- brono-6-fl uoro- phenyl) nmet yI 7-(3- nnrpholln-4-
yhnethyl 2, 3-di hydro- 25
0hed¥88 1, 4] di oxi n- 6-yI ani no) - 3, 4- di hydr o- | H pyri ni do[ 4,
5 Gﬂ(b‘brdmd—@ﬂmr@-pbewl) 3,44Bhylto-7-(spirof1,3-benzodioxolo-2,4’-
&mﬂ?g RRmHL YR DY AR RAR! I 3-di hyd
%enzo 1 4]d|of%ﬁ$%?%) [byd bh}b(m%
@ﬁ -nmet hyl - 3, 4-di hydro-1 H pyrim do [4, 5-d]
qg@ B@hggm)ggﬂqgn@), 3.07 (m, 4H); 3.45 (s, 3H); 4.58 (s, 2H); 6.71
155 («12 ilgl,gmmdﬂ; fH) epDEPBNYLY (of, 165705 TR 410k 28T RRINELRY bs &,
ydr o-
4] di oxi n- 6-yl am no) - 1- net hyl - 3, 4-di hydr o- | H py
Fp,zs%%qx i di n- 2-one, 35 13-43
3 fop: Eﬁdﬁb%bhenyl) 7- (3- hydr oxynet hyl - 2, 3-di hydr o- benz
o[l 41 di 0)i n-6-yl am no) -
ol g%%pyl 3, 4-di hydro-| H pyrim do[ 4, 5-d] pyri m di n- 2-one
20041041823 PCT/ EP2003/ 012203 52
2-[7-(4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-benzo{ 1,4] oxathiin-6-ylamino)-1-

methyl-2-0x0-1,4-dihydro-2H-pyrimido[4,5-d]pyrimidin-3-yl]-benzonitrile,

ylan1n

13-48
25  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-

30 fluoro-6-methoxy-phenyl)-1-methyl-3,4-dihydro- 1H-pyrimido[4,5- d]pyrmdm 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;

35  enantiomer 2, |




13-44
3-(2-brono-6-fluoro-phen)l)-7-(3-hydroxynet hyl -2, 3-di h
ydr o- benzo[ 1, 4] di oxi n- 6-
yl am no) - 1- net hyl - 3, 4-di hydro-| H pyri m do [ 4, 5-d]
pyri mdin-2-one, 5 13-45

- 3- Wo2hy4QNR235- met hoxyphenyl ) - 3, 4- di hydr o- 7- (s pickabbesan s
enzodi oxol 0- 2, 4' - pi peri di na}
-5-yl)am no-1| -net hyl - pyri m do [4, 5-d]
pyaB di n- 2( 1H) - one, 10 13-46

3 @&zmmpﬁmwa UL fPRANN ) st ] AN Bl S RIkiGlar- 3- P

é@mbgﬁ&ﬁ Pergoll i tiaring-Hamwino Sy B RO oy r i mi o
ndixytisdinAeone; envfiom@G13, Sin ppm: 2.00 (m 4 H);
307(m 4H): 3.45 (s, 3H): 4.58 (s, 2H): 6.71 15 (d,

1H)13 83 (dd 1H) 6. 92 (s 1H) 7.19 (m 1H); 7.25
3%) 1H): 7,96 1H, M5 (APCI): 541

(M.Tz-i? rorﬁsp-P -13 y1270(41133 y/l-l 1,3-triox0-1,2,3 +4-tetrahydro-

2- [ Fmbda*¢-binax(Q,4Rhidziali7aliine)234-dibadro A pyriviiasasl 1, 4] ox

at ﬂyHmﬁﬁﬂ bk, Q:Qg.ngﬂ)mer 1,

met hyl - 2- oxo- 1 hydro- 2H pyri ni do [ 4, 5-d]

pyrimdin-3-yl] -b enzonitrile, 13-48 25

3- 358Br ono- 5- et hoxy- phenyl ) - 7- (4, 4- di oxo- 3, 4- dihydro-

102H24 1 a4)D a3 +£B,mz@ﬁﬂ41ambda*6;-benzo[1 4] oxathiin-6-ylamino)-1-
[
do% é d P4 d‘g@ %g}’mﬁlﬁmd%-wg mero't&Xomtrﬂle

pyrlm
7- (4, 4- D oxo- 3, 4 dlhydro 2H 41lanbda* 6* - benzo[ 1, 4] oxat h

iin-6-y|anino)-3-(2- 30

fl uor o- 6- net hoxy- phenyl ) - 1- net hyl - 3, 4-di hydro-| H pyri m
i do[ 4, 5-d] pyrim din-2- one, 13-50

3- (2- Br ono- phenyl ) - 7- (4, 4- di oxo- 3, 4- di hydr o- 2H 41anbda
*6* - benzo[ 1, 4] oxat hi i n-

6-yi am no) - 1, 4-di net hyl - 3, 4-di hydro-| H pyri m do[ 4, 5-d]
pyri mdin-2-one; 35 enantioner 2, WO 2004/ 041823

PCT/ EP2003/ 012203 53




13-51 :
3-(2-Brono-phenyl) -1, 4-di net hyI 7-(4-nmethyl-1,1, 3-trio
xo-1, 2,3, 4-tetrahydro-

| I anbda*6*- benzo[ 1, 4] t hi azi n7-y| am no) - 3, 4-di hydro-1 H
pyxi m do[ 4, 5- d] pyri m di n- 2-one; enantionmer 2, 5 13-52
3-wa ki phenyl ) - 1, 4-di net hyl - 7- (4- net hyl - dodur3odsioiz20s
xo-1, 2,3, 4-tetrahydro- 54

| I ambda* 6* - benzo[ 1, 4] t hi azi n- 7-yl am no) - 3, 4-.di hydro-1H
- pm ofiRefefedeeb- d] pyri m di n-2-one; enantioner 1, 13-53

{[%{ld(q D| oxo 3, 4-di hﬁ/dro 2H 41arrbda*6* benzo[ 1, 4] ox
at ffs H@ e§.| &C?Lllilcal osage Forms and Drug Delivery Systems, 6th ed.,

rret hyI 2 9965 1ib, mﬁdmhyﬁsa-&ﬂ-l- pyrim do

Mm g g gor o- benzonitrile. WO .
4/ P2003/ 012203 . 54 of References
@&“%eél’%gé‘g éﬁg‘g‘“ 8‘1!?1 %éﬂ&%zélgrge Forms and
DrQ@ld@eﬂ’n%éJthsgbsm@ﬁBE@DMed 1995, pp. 196 and
14636 doda744Ki nko, K., et al., Can. J. Chem 51(1973)
33&0% 1|f| eld, Fed: Proc. Fed. Amer. Soc. Exp.
Bi ol . 1962) 412 Ckuda, Price, J. Og. Chem 24
(1‘9’?@3”2? 00/ 24744 WD 01/29041 WD 01/29042 10 WO
10 99WEI9$MHI444 WO 20041041823 PCT/ EP2003/ 012203 55 Pat ent
. _ Claims 1. A compound of formula | 2 ~R4 N' N HNN
& NAO (R3)n




10

15

AR | wherein 5 R represents hydrogen or al kyl,
cydoal kyl, aryl, heteroaryl, arylalkyl,

het er oaryl al kyl which are all optionally substituted;
Rz represents hal ogen, cyano, CF3; R3 is independently
hal ogen, hydroxy, cyano, nitro, am no, acylam no, 10
- CdReqoaR@PNH2, -S(O),; alkyl, -NHalkyl, -NMc3ldsydodeiazes
- CONH(al kyl), -CON(al kyl)2, ssSO2NH( al kyl ),

- SO2N(al kyl )2, or al kyl, al koxy, al koxyal kyl which are
all optionally substitut edient @4inisepr esent s hydr ogen,

al kyl, al koxy, cyano; and Ai1s a group of fornmulae 15
s RRERE O7 6 XOXNR(RRalIl RT A1 Ra A-2 Ra
A-3. sAgompoupdoffgrmulaRs' OR6 NR6 N6 R8 X R A4 R
R A5 R7 A-6 or WD 2004/041823 PCT/ EP2003/ 012203 56
RS i s hydrogen, hal ogen, hydrgxy, cyano, am no,

acyl am no, al kyl, al koxy, nm al kyl, - CONH2,

-S2NH2, -S(O mal kyl, -NH gl k -N(al kyl ) 2,
AT |
HN™ N r;:’go R,
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;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; an
A is a group of formulae '

O
7
v 8x |-
T Rh AL R
i A RE A2 RE A3
R5
R™ N7 R

or

.




CONH( al kyl ), -CON(al kyl)2, -SO2NH(al kyl),

u

10

-S2N(al kyl)2; R6, R6' represent independently from
each ot her hydrogen, alkyl or oxo; 5 if is hydrogen,
acyl, al koxycarbonyl, al koxyal kyl; or alkyl which is
optionally substituted with hydroxy, cyano,-S(O,

al fyhoosoasasno, -NHal kyl or -N(al kyl)2; Rs, BSrppiseswniz203
represent independently frogg each other hydrogen 0Xxo0,
al koxy, - al koxyal kyl; or 10 al kyl optionally

subst iR°ut edis wyallagéay Hﬂ@@ﬁ MaydfoyH CRRY, mﬁﬁ@ra@ylammo, alkyl, alkoxy,

Zyé{‘k"yi d'p.”;)era. 1N SRR @%‘@\w g,

or a grou aﬂw%@pé{(ﬂkyﬁg ~S{PRNFY allyy ently
hydr gqeé,dm alefsigbenoindepeadiendy fron lach obhet Eydﬁjg‘éﬂﬁlkyi% O;l& om
15 t hgy7das chem cal .
bond; R n |2ﬁﬁy&b%ﬁ2alcﬁ aﬁ|Q"’sj % & fs 0, lor 2; 20

and phar nac*’élﬁiiw I‘%/"%’GB%IS%P@ lefbshYéF"WCWPd%@

t her eof ; Wi dnhinp.rNHpalll bs-O(alkdls when Rs and Rs'

r epr eSeKE aRpro¥cAt GhRYEhdedtl) S O Ocall Vtier! Bydr, ;%0 alkoxy,
0

adj acent touan @g );n group. 25 2. A conpoun
fornmula | acco toclaiml, wwherein Rl

represent s #lir ogtenay  swbesjiuted ¢ yitho ahydyogen,arlytiroxy, cyano,
het er oar yl , pyaoliéial ki) mdilﬁhcﬁh@,a@yﬂeadziﬁyi—yly\m 811 PiRradinl1-y],

Cyan, cF. AR %Zn%lls’ﬁ% L ERLFRRdLS Eé}%g%iﬂ,

15 -

- 20

25

~ 30

35

cyano, nit r% a“‘ihﬂ %dﬁ‘iﬂy rogencatiglpr cyclagtipy
-S(0O X al kW?XYgN-éraﬁl((Rm - N( al kyI )2, CONH(al kyI )

CON( @Hleleitled line 1962 bicabi¥odd cemfNMoahky! ) 2, or 35
al kyl alkoxg aEkoxyaIkyI which are all optionally

substit ut ec}s A% epresent s hydrogen, al kyl, al koxy,
cyano® and i »|1§1'8: group of formul ae WO 2004/ 041523
PCT/ Ep2003/i00,2203;

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 fo an ${O), group.

2. 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, CF;;

R’ is independently halogen, hydroxy, cyano, nitro, amino, acylamino,
-CONH,,  -SO;NH;  -§(Q)g-alkyl, -NH-alkyl, -Nalkyl),
-CONH(alkyl), -CON(alleyl)s, -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




57 R 5 RBR 007 XOXNR(R8), R, R&" NR

Al Ra A2 Rs A3 5 RS\ R~ RG~~ OR6 NRs NR6
Ra*X A-4 a. A°-5 R7 A-6 or 5 RS is hydrogen, hal ogen,
hydr oxy, cyano, am no, acylam no, alkyl, alkoxy,

al koxyal kyl, -CONH2, -SO2NH2, -S(O m al kyl, -NH al kyl,

- NobbabledAszs CONH(al kyl), - CON(al kyl) 2, - SC2Nekgakdsilshizs
-S2N(al kyl)2; R6, R6' represent independently from
each ot her hydrogen, al kyl or oxo; R is hydrogen,

acyl, al koxycarbonyl, al koxyal kyl; or 10 al kyl which

is optionally substituted with hydroxy, cyano-S(O m

al kyl, amno, -NHalkyll or -N(alkyl)2; Rs, k"

represent independept om each ot her hydrogen 0Xo,
al koxy, al koxyal kI~
wi th hydrogen, cyano

pi perazin-1-yl, 4-afkyl {pi peraz yl,

pi peridin-1-yl, - al kyl , of—4 grou IR

wherein R9 and ar |ngjepende t hydroge BiHB/I
or cycloal kyl; X\is ed l'ine
is an opti onal sg(%nd chtfm cal boﬁd A2 RS A3

" A-D |L7 A-6

or

5 R’ is hydrogen, halogen, hydroxy, cyano, amino, acylamino, alkyl, alkoxy,
alkoxyalkyl, -CONHj, -SO;NH,, -$(O)n-alkyl, -NH-alkyl, -N(alkyl}),,
-CONH(alkyl), -CON(alkyl), -SO;NH(alkyl), -SO;N(alkyl)z
"BR&RY represent independently from each other hydrogen, alky! or oxo;
24 is hydrogen, acyl, alkoxycarbonyl, alkoxyalkyl; or
10 alkyl which is optionally substituted with hydroxy, cyano,-S{(O)y-alkyl,
amino, -NH-alkyl or ~-N(alkyl)z;
R%R”  represent independently from each other hydrogen, oxo, alkoxy;
alkoxyalkyl; or
alkyl optiopally substituted with hydrogen, cyano, pyrrolidin-1-yl,
15 morpholino, piperazin-1-yl, "4-alkyl-piperazin-1-yl, piperidin-1-vl,
-5(0)m-alkyl, or a group NR°R®, wherein
R® and R” are independently hydrogen, alkyl or cycloalkyl;

X is oxygen or 5(O)}p;

the dashed line is an optional second chemical bond;
20 n i50,10r2;

m is0,1or2;

p is 0,1 01 2;

and pharmaceutically acceptable salts or N-oxides thereof;
25




20nis 0,2 0or 2, mis O, 1 or 2, pis 0, 1 or 2; and
phar maceutically acceptable salts or N oxides thereof,
25 WD 2004/ 041823 PCT/ EP2003/ 012203 58 with the

provi so that when Rs and Rs' represent an oxo group,
this oxo group is not adjacent to an S(O m group. 3.
A worpemdigkzaccording to claim2, 5 wherein ﬁg»ﬂﬂﬁ;z@?’mlzz%
group of formula A-1, A-2, &3, A4, A5 or A6 as
defined in claim Rl is optionally substituted al kyl
or.- ar with t@pﬂoﬁxs&&h@ﬂﬁ:ﬁ Ré&ncPRsafb@resenﬂ-Qu% Sup RS Enouﬁ is
is 0 Qre e . (i i@ﬁ? n, and R4 hydrogen or

and p ar i[raceu IC “S/gr Ceptable salts thereof 15 4.
The conpounds according to claim3; 7-(Benzo [ 1, 3]

di ®x0lA-dmpbad aaydidg (odjafindj chl or o- phenyl ) - 1- (4- met hoxy

5phenyl -3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2- one;
2- [ 7- (¥¥4™Di oxo- 3, 4- di hydr o- 2H 4l anbda* 6* - benzo[ 1, 4] ox
athii @ 6- yllaargmgp o%rmulaA—l A-2, A-3, A-4, A-5 or A-6 a5 defined in clau:n

1- et hyl - 2-gxo-1, 4-di hydro 2H- pyrim do
[ 4, 5- ]pyrl n|t ile. 5. A corrpound
accor ng t%n%om}ﬁﬁ%b&% rrls a group A-1
vvherean hdogay i fton; R is as defined in cl ai m 2:
1025 p k3 O m]mlbgeﬁl is alkyl;
éf\ _ n isOorl;
= R’ is hydrogen; and

R* hydrogen or methyl; and
pharmaceutically acceptable salts thereof.
15
4,  The compounds according to claim 3; _
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;

2- [7-(4,4-Dioxo-3,4-dihydro-2H-4lambda*6*-benzo[ 1,4] oxathiin-6-ylamino)-
20 1-methyl-2-ox0-1,4-dihydro-2H-pyrimido[4,5-d}pyrimidin-3-yl|-benzonitrile.

5. A compound according to claim 2, wherein

A is a group A-1, wherein

R® is hydrogen;
R is as defined in claim 2;
25 P is 0;

R! is alkyl;
R® is halogen;
R’ is halogen;
30 . n isOorl;
R* is hydrogen;
and pharmaceutically acceptable salts thereof.

6.  The compounds according to claim 5,




R2 is halogen; R5 is halogen; 30 nis Oor 1; R4 is
hydr ogen; and pharnaceutically acceptable salts
thereof 6. The conmpounds according to claimb5, WD
2004/ 041823 PCT/ EP2003/ 012203 59
3- (2- brono- phenyl ) -3, 4-di hydro-7-(1' -acetyl -spiro[ 1, 3-
benzothonrad2e- 2, 4' - PCT/EP2003/012203
pi peri di ne]-5-yl)am no-1-netdyl - pyrimdo[4,5-d]pyrimd
[ n-2(| H) - one,

3-(2-b Bdmbrcph@pydn)rlas JSddilahid oy TH D-adetfl-Spirei 1 By dioksdrg 4>~ S p

iro[1, 3 ~ N )
2,4 plﬁfoerl [ neﬁa ollénrﬁth”—]' - do[ﬁs d]%wdmoﬁoflj) 2% d] py
rimdin-2(1H)-one,

3- (2- bRd @né-bhmidréﬁsiﬂwd;mmﬁfdmmonyhﬁxm[l,acbetzydmmﬁn-

i ro[ 1, 3zbgipaih Rnino-1- pyrimido[4,5~d] din- -one,

2,4 -pi peﬁBdJ neé]?- -yl) gr% ]r?o ?’I net hyo[4€)yr£|’ygnlméo[ A?(IE'H) (ﬁgy
rimdin-2(1H) -

B- (2- bPY r%nq-ﬁnﬂsp@ah?eﬂgrﬁﬁ-@nm:w (- aeesr-Fpigo] 1.3 deprosipraie-

bony! - 2 gi-pipgridie]-shlampai Drelhgh-Frididdd, Pl pyshintidih- 2(1H)-one,

-5-yl)am no-1-methyl -pyrimdo [4,5 d] pyri m din-

(1H -0 10

5 (2- b?%%ﬁsoarfgﬁsﬂmme@eaﬂwww—e11~enheq=>ﬁ§qbo%ﬁml_e-s- b

enzodi bxsbdo]42.4’-piperidine]-5-yl)amino-1-methyl-pyrimido[4,5-

pi peri djppBhiding{DHBWHnR0- 1- met hyl - pyrim do [ 4, :
5-d] pyri m din- Zh(}? |£1|)9, one, b
3- (2- braono- phe di hydr o- n&Z met hoxyet 4)[I)

Wspij rof 3 %brmﬁ%aﬂb%rd&@w-ﬁlmewqpap &benzodiaxolo-2,

- 5-yI') pipertidind]-3@}abyho- pydethyl-pia{odidd 4,5-d]pyrimidin-2(1H)-one,
d] pyri m di n-2(1H) - one, 15

3 o ﬁyPi q%iﬁ#%l??"l%d)oﬁu Sl hydr0q 7n (L ot 3 met hox
-4 'mpmehﬁﬂﬁmoﬂfmqhﬂwnm&mhw - pyri

benzodpencedi
m do [éhﬁnd&hﬂﬁumnkﬁﬁn-Z (I H)-one,
3 (2- bronD phenyl ) - 4 di hydro-7-(spiro[1, 3- benzodioxo
0-2,4' - pi peridine]- Yl)an1no | - et hyl - pyr

lﬁ 4,5- d?'( FOIRA- @ﬂﬁorgz)lfpul é,ﬁ«éhhyé@ -7-(1 —(Z—meﬂloxyethyl)-splro[l 3-
3-(2- bbauthMknyu}pmkn&mdlbyﬁnmw&&@ﬂahﬂﬁWﬁymk$$ﬂro[l 3-
benzodaﬁ%ﬁﬁgmgg )-on
pi peri dine]j - )an1no I nethyl pyrim do
[ 4, 5- d%p |n1d|n 2(
3-(2-b roanorphmrlb&éwéw;ltoﬁ-@pm{aﬁwymmxole% -pippridigel5-
enzodi fyadifio-2-mdethyl-pyrimido([4,5-d]pyrimidin-2(1H)-one,
pi peri di ne] - 5- yI)an1no I nethyl pyrim do

20%4(2 g%—%ﬁgﬁ it }%§s3 Méwm% metihspip Bo3rbqozediorelordd - s

pi r o[ 1piBeridine]-5-yl)amino-1-methyl-pyrimido[4,5-d]pyrimidin-2(1H})-one,

3-(2-bromo-6-fluoro-phenyl)-3,4-diliydro-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—s§iro[1,3-
25 benzodioxolo-2,4’-piperidine]-5-yl)amino-1-methyl-pyrimido[4, 5-
d]pyrimidin-2(1H)-one,




25

benzodi oxol 0- 2, 4' - pi peri di ne] -5-yl)am no-I|-nethyl -pyri
m do[ 4, 5- dl pyri m di n-2(1H)-one, WO 2004/ 041823

PCT/ EP2003/ 012203 60

3- (2- brono- phenyl ) -3, 4-di hydro-7-(1' -cyanonet hyl -spiro
[ lwg 200864381 0xol o- . .. PCI/EP2003/012203
214'-p|per|d|ne]-5-y|)an1naml-nEthyI-pyrln1do[4,5-d]py
rimdin-2(1H)-one,

3- ( 2- BrQrRerbe-PRinkIP-S yatiledyd- 746,@@&@:@351(%«135&013 b

enzodi, QX
o1 por (8 ABrEgndl s aming-1-metyl pyrionidolos dippripidin (1K one
in-2(1H) one. 5 7 A conpound according to claim 2,
wher e i3d2-h@om@-5anegmmmhe:i§f1)23,4 -~dibgdrei M(spieo| 1,8-bhnyddiogrde 2, £-X
i s ox Fhin Qﬁﬂ:ﬁ: pRER n;
or 10)’)%%{(1)” olel ona(% IELy substit B%‘g Wth E{j/ldirlgg];ﬁlg@
cyan, pyrrolidin-1-yl, norpholino, piperazin-1-yl,

5 4-4l kwmmpp@r@zm&gtyﬁmlp%pdﬁem n-l1-yl, -S(Omal kyI :
or a group NROR9', wherein RO and R9. are

i ndepgndent | kyl or cycloal kyl; and 15
RlIS%|k| g:%éﬁj %‘gen R3 is halogen; nis 0 or
1; 8 R4 iigh ’bgen and 20 pharmaceutical |y

accethabI e salypat hereof . 8. The conpounds accordi ng
to cl apme7 mdependenﬂyr resenth dro en

10 3-(2- br’ om)n@fyﬁ tm}lally bsﬁtute h&anygtogencymg #ljroq.{d%ﬂ-?rl: 6-y

I am no) -1
3, 4- di hydr omephgiino; pipeszingl-gl dplkylrpipiratim!-gl piperidied-vl,
3- ( 2- br ono- Bl@RyAikyt, ar{T WYNRTR (whels r 0l i di n- 1-yl et hyl

-2, 3-di hydrg-, ben égﬂﬁnﬂg}lgdrﬁ‘f_ﬂb Horcdogll 5. g)

]d|0X|n 6-y amno
, pyr i n-2- one,

15 3- ( 2- Bf ono-iphieyty| ) - 1- met hyl - 7- (3- pyrrol i di n- 1- yl met hyl
-2, 3-¢f hydrl@halogen

benzo i,4]di ﬁa)jln 6-yl am no) - 3, 4-di hydro-1 H pyri m do[ 4,
5-d] py i m df

nisOorl; and

, R? is hydrogen; and
20 pharmaceutically acceptable salts thereof.

8.  The compounds according to daim 7

3-(2-bromo-phenyl)-7-(2,3-dihydro-benzo[1,4]dioxin-6-ylamino)-1-methyl-
3,4-dibydro-1H-pyrimidof4,5-d]pyrimidin-2-one,

25 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-yimethyl-2,3-dihydro-
benzo[1,4]dioxin-6-ylamino)-3,4-dihydro-1H-pyrimido[4,5-d}pyrimidin-2-
30 one, ' ' '




30 one, WD 2004/041823 PCT/ EP2003/012203 61
3-(2-brono-phenyl)

- 7- (2-di et hyl am nonet hyl - 2, 3-di hydro-benzo [ 1, 4]
di oxi n- 6-yl am no) - 1- met hyl - 3, 4-di hydro-| H pyri m do
[4,5-d] pyri mdin-2-one,

5 - f 1 uoro- phenyl) - 7- (2- di met hyl ami
SQ{P %@d ro NREP0S 2203

- benzo
[1 4]d|0X|n 6-yl am no) - 1- nethyl 3,4-di hydro-I Hpyrimd

o[ 4, 5 -} tayinbphetiyl)-220fMehethylaminomethyl-2 3-d1hydro~benz 1,4]dioxin-

3- (2 br dlne | am 3- |hydr
0- benz %@ ﬂigfgﬁinyyg éﬁﬂ)h?% ﬁ"@ﬁfag%ﬂmépﬁ
| H pyrimdo [4,5-d] pyrlnldln 2-one,
3- (g Eﬁbﬂdw&m&%uhma»ﬁhmﬁyhxzImﬁahﬂuﬂﬁmbmhﬁnwﬁ&maibyI

, 3

, 4] di ggl ntkhgi{ag@ndr’])ggmmo) ltni!feﬂlwi %ééhgdﬁ)yg{ 8“1“1‘3&“"% m do
4,5 1dij @%H?ﬂ?n - one,
3-(2-bronD phenyl )-7-(2-c)rcl opropyl am nonet hyl -2, 3-d
hydr o- 30@46méb-phenyl)-7-(3-dimethylaminomethyl-2,3- dlhydro—beuzo[l Aldi m—
SO e T R AN
3- k2 br ono- phenyl ) - 1- nethyl 7- (2- nor phol i n-4-yl net hyl -

- 2, 3- di By(rbeemd-6-fluoro-phenyl)-7-(3-dimethylaminomethyl-2,3-dihydro-

benzo[ el Q&bﬂn&%:ﬁin%ﬂbﬁ Plneﬁlyﬂs R N e Mdo@ do[ 4,

d] pyrj m di.
§(2b ‘ﬂ"é ‘)e’l met hyl - 7- ( 3- mor phol i n- 4- yI et hyl -

2, 3-d|hydro-
benzol[ Br@}bd(bxﬂac §b)7L(QEB§ﬂ@amﬁalﬁnﬁbxﬁétﬂﬂQ3LdihM6-l m do[ 4,

5-d

3. (2 e it B B, ety o WS PHEPIAG - -
)| met h EYzmsdm- -One’. | | |

di hydr o- benzo[ 1, 4] di oxi n- 6-yl am no) - 3, 4- di hydr o- | H pyr
i m do[ 43 é—br&ﬂup- ﬁén?i')ql-xﬂetg A@-mor hohm4 y1-2,3-dihy

18- (2- &1 ﬂcfh? uo%pﬂdpmmgly LY RSE {n}iume?;4 241 m%ntl -

-ylnet
d|hydr6mhenzo[1 4]d|0X|n-6-y|an1no)-3,4-d|hydro | H pyr
- imdo[4,5- 25 d]pyrinidin 2-one. 9. A conpound

whor ef 1 G b o Rl o Pl e ueBPa Sty
PCT/ EP%WS? 6@%’% mntho)-3,4-dibydro-1H-pyrimidol4, 5-djpyrimidin-2-

one,

20 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~pynm1do [4,5-
25 d]pyrimidin-2-one.

9. A compound according to claim 1, wherein

A is a group A-2, wherein
R is hydrogen;




62 X is oxygen; Rs is hydrogen; and Rs' al kyl
substituted by hydroxy; and 5 R is alkyl; RZis
hal ogen; R3 is halogen; nis 0 or 1; and R4 is
hydrogen; and 10 pharmaceutically acceptable salts
thereof. 10. The conpounds according to claim?9

2 32@1%@3phenyl) 7-(2- hydroxymst hyl - 2, 3- di L bhydhRa 8650

yl am no) - 1- net hyl - 3, 4- dlhydro | H pyri m do[ 4, 5-d] pyri m
di n-2-%ne, b%xygen;

3-(2- fono- R mgéélgﬁ{S hydr oxynet hyl - 2, 3- di hydr o- benz
o[ 1, 4]1g1 oxi

yl ami no) - 1- ﬁyﬁg?Wﬁjaﬁﬁy@Wb-lH-pyrinido

[ 4, 5- dPPyri ni di n- 2- one,

53-(2- bﬂonn-ﬁamyworo-phenyl)-7-(3-hydroxynethy|-2 3-dih

15

20

25

.30

ydr o

benzof& 4]d|g61 ﬁ 5- yl am no) - 1- net hyl - 3, 4- di hydr o- | H py
riaiido[ 4, 5¥P#Rhr ndm 2- one, or 20

3- ( 2- isdrm-16arfd|] uor o- phenyl)-7-(2ahydroxynethyl-2,3-dih

%dro K mhydmge%’ _1-nethyl - 3, 4- di hydro- | H
enzo X1 N 0 ne y i hydr o- py
r|n1d%%H“é ﬁqﬁ%ﬁkf4§ feef c 1A 11. A conpound
according to cIa|n12 wherein A is a group A2

whier eiThe @mpotndsackirh im9oX is S(Om mis O, "1 or
2; Rs, Rs. represent hydrogen; and 30 R is alkyl; Rz

i's hal
?9 gromo—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,

3-(2-bromo-phenyl)-7-(3-hydroxymethyl-2,3-dihydro-benzo {1,4]dioxin-6-
ylamino)-1—methy1—3,4—dihydro—1H-pyrinﬁdo[4,5-d]pyrimidin—2—one,

3-(2-bromo-6-fiuoro-phenyl)-7-(3-hydroxymethyl-2,3-dihydro-
benzof1,4]dioxin-6-ylamino)-1-methyl-3 4-d1hydro -1H-pyrimido{4,5-
d]pyrimidin-2-one, or

3—(2-bromo-6—ﬂuoro-phenyl)-7—(2—hydroxymethy1—2,3-djhydro~
benzo{1,4] dioxin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-
dlpyrimidin-2-one.

11. A compound according to claim 2, wherein
A - isagroup A-2, wherein

R is hydrogen;
X is S(O)us

m is0,1 0r2;

R, R¥ represent hydrogen;

and

R' isalkyl )

R? is halogen;
R®  ishalogen;




R3 is hal ogen; WD 2004/ 041823 PCT/ EP2003/ 012203 63 n
is Oor |I; R4 is hydrogen; and pharnaceutically
acceptable salts thereof. 5 12. The conpounds
according to claim11,

3-.(2-brono- phenyl )-7-(2, 3-di hydro-benzo[ 1, 4] oxat hiin-7
- Yol ety MeLhyl . PCT/EP2003/012203
3, 4-di hydro-| H pyri m do[ 4, 58] pyri m di n- 2- one,

3- (2- brono- phenyl ) - 7- (4 4- di oxo- 3, 4-di hydr o- 2H 41anbda
*G*-. m 1sOor1

benzopl, 4] qgg,t e{lla_Zdy| am no) - 1- et hyl - 3, 4- di hydr o- | H-

gyzlzmtgg“%t%‘“ﬁh%?‘%”%%ﬂ?(Zni di oxo- 3, 4- di hydr o- 2

H 4lanbda* 6* -
sbemlocédn@tﬁh&ddcm&ngio&mm), 1- et hyl - 3, 4- di hydro- | H
pyrim do[4 5- d] pyrl m di n- 2- one,

E 6’(‘ 2 %gg 70 E—eﬂenly 72, (34 L;rrdr%Lboe)ézo,o[ %4} oxat}:uu}/ -7~y am%ul_cl;-) Ai-lrgggy a

benz o B dilyeixed Hipyrimflofd, auijpmeidin-2wihy | - 3, 4- di hydro- 1 H
pyrim dof[ 4, 5- d] pyri m di n-2-one. 13. A conpound

t A3,
wher oo e R S A thSES Qo StugiRl R B L
is S @ynm{lnﬂp:@ﬂ:@ni? )Fémﬁgl--’h‘ﬁﬁd@é@rﬂdﬁﬁmdd‘i 5

| 10 r epr egpyrinhigid2ogen, oxo or al koxy, provided that for
one of R8, e being oxo the dashed line is absent,

wher eas,_f or dro 0 | kaxy t he d shed
line reg-brome; Pﬁwquﬂswﬂga XoxABHER %Fﬁﬁﬂaﬁ’g
doubl delyotick]omthdin-GRdamigo)al- tb;yi -3 RZlhyémFﬂeH p‘gmdo[f&@—

is hald%dm-}one,

: 3-(2-bromo-phenyl)-7-(4,4-dioxo-3,4-dihydro-2H-4lambda*6*-
15 benzo[1,4]oxathiin-6-ylamino)-1-methyl-3,4-dihydro-1H-pyrimido[4,5-
" dlpyrimidin-2-one.

13. A compound according to claim 2, wherein

A is a group A-3, wherein
R is hydrogen;
20 _R7 is hydrogen or alkyl;
X is 5(0)ns
m is0,1 012

RE,R¥  independently represent hydrogen, oxo or alkoxy,
provided that for one of R%, R¥ being oxo the dashed line is absent,
25 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;
30 R} is halogen; -
" n isOorl;

R? is hydrogen; and




nis 0 or 1; R4 is hydrogen; and WO 2004/ 041823

PCT/ EP2003/ 012203 64 pharnaceutically acceptabl e

salts thereof 14. The conpounds according to claim

13,

3- (2- brono- phenyl ) - 1- net hyl - 7- ( 3- oxo- 3, 4- di hydr o- 2H be
Nz@b JeodbdiRizazi n- 7 -5 PCT/EP2003/012203
yl am no)>3 4- di hydr o-| H pyr kdm do[ 4, 5-d] pyri m di n- 2- one

3. ( 2- Prasmecepti@hydcreptablesaltsgherspf( 4- net hyl - 3- oxo- 3, 4- di hy

10

15
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25

dro- 2H
benzo 4th|a |.am no)- 3, 4-di hydro-| H pyrimdo[ 4

Eﬂ d] {I)'g\/'? I(Jﬁ!]l iccor & 33, y Py [
3 ( 2- br ono- phenyl) 1- nethyl-7-(4-nethy|11,3-dioxo-1,2,
I3I 4;&) &t(l-&i‘ﬁjﬁﬂ-ﬂ:enﬂpl-methyi 7-(3-0x0-3,4-dihydro- ZI-I-benzo[é 4glth13zm |

a * 4* ¥ ./ 4-di ro-1H

. ;J@%Qﬁ el mrﬁﬁl o[l a]émmm},o?ze y
3-(2- brorm phenyl ) - I - met hyl - 7- (4- net hyl - 3, 4- di hydr o- 2H
- benzB{(2brinicsplenily-nithyl- Ad-noyhyB3-bxa b Aylhydeol B-pyr i mi do
[ 4, 5- BdrR¥IM [4feufiiR-73A0R0)-3,4-dihydro-1H-pyrimidof4,5-d -2-
3-(2- brom) phenylzﬂl ne)th % oﬁycgm?:o di I)’/Yélrr%ldlgl—l- be
nzo[ 1, 12le]’thl azin-6 15
yl am no) - 3, 4-di hydro-| H pyri m do[ 4, 5-d] pyri m di n- 2- one
) 3—(2-br0mo-pheny1) 1-methyl-7-(4-methyl-1,3-dioxo-1,2,3,4-tetrahydro-

32 T SR Ta BB it AT ox 0

3,4-d
benzo g/’ﬂﬂqﬂ‘i‘%‘?Pﬁ 7-yl ami no) - 3, 4- di hydro- | H pyri m do[ 4
, 5-d] pyri m di n-2- one,

3r g 229r(mu§, ~PHeHAY- 2nRRGNY I (d-abrFRS Bktiydro( 31 BetRo[3 ufthidbihy
benzo)f_kfl P2 fibyrdzo- W&’Pﬁ%ﬁ"-%’? pid m?fﬁ?’pyri m dof 4,

5- d]pyrlmdln 2- one, 3-(2
b I 0MD3-{{hBfyto)-phknflBL-hyethy¥7(Z-oxms iy drocRiDbahd]1 Al thisdn &~ 2

benzofl Al?]o% ﬁld—zﬂlllyﬁ‘mGl}inﬁuﬁgSM dlfwémﬁind%g LH pyri m do[ 4
, 5-d] pyri mdi n-2- one, 25

3- (2- Mbhwnph@ﬂwr)wﬁerm? Inmethpd-t4-methyt3hgro-34-dikplrd-2H- di

hydr Obédzéﬂmwaﬂn :7-ylamino)-3,4-dibydro-1H-pyrimido[4,5-d]pyrimidin-2-~

benzo 4] t bi azi n- 7 yl am no)-l-met]f)] -3, 4- dllr)1ydro 1H

pyrim dgb[4 5- d] pyrimdin-2-one, WO 2004/ 041823

PCT/ EP2003/ 012203 65 _
3-(2-bromo-6-fluoro-phenyl)-1-methyl-7-(3-~o0x0-3,4-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-3-0x0-3,4-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-
d]pyrimidin-2-one, )




3-(2-Dbrono-6-fl uoro-phenyl)-1-nethyl -7-(4-nethyl -3-o0xo
- 3, 4-di hydr o- 2H '
benzo[ 1, 4] t hi azi n- 6-yl am no) - 3, 4-di hydro-| H pyri m do[ 4
, 5-d] pyri m di n-2- one,
3- (2- brono- 6-f | uor o- phenyl ) - 1- et hyl - 7- (4-met hyl -1, 1-d
| 0%Q0 doodnads- S PCT/ER2003/012203
t et rahydro=I| anbda* 6*-benzo[ 45 4] t hi azi n-7-yl am no) - 3, 4
-di hydro-I H pyrimdo[4,5-d] pyrim din-2-one,
3-(2- b$Wmmeﬁ?ﬂthc)rewphcwl)wmetﬁyl(mHﬁlatthgﬂl”-tﬁ;erMddlbvdm-ZHQ
3, 4-t ebdngd) !QIM%@M&@@% -BEREe-1H-gyridido 45-d}lpynnndm~2-
th|a2|n 7-yI am no) hydro IH-pyrlm
d] pyr' ¥ di n- 2- one, 10
3-(2-brono-phenyl)-1-nethyl-7-(4-methyl-1,1,3-trioxo-1

, 2, 3, 43 Bbioaloys!Beoro-phéiyh) dedhethyle (z@ethyl d, 1ddioxo-1,2,3,4-
1 221 ol S .y 1D B o 5.
3- (2 b%%d@ﬁér@waméﬁe%mﬁ) 1- met hyl - 7- (4-methyl -1, 1, 3
-trioxo-1, 2, 3, 4-

t et r ahy g Groh at;mgﬁ) frs lg_gp {Hﬂ_h yl@iiyah: 3, 4
comoutieEsrtritt ¢ L i i Aﬁ-PSrﬁﬁn@oi%a-pA |

wiHierapidirRBong hydr ogen; R6, R6' independently
represent hydrogen or oxo; 20 R7 is hydrogen; or

al kyl I m
193] iy | SRR ﬂh‘éﬂﬁfg&%?ﬂ?ﬁ [y o, ﬁf%aﬁ@
al kyI 113mbqabo™henppi] piflipzin- R@“}'%O é%@#ﬁo 1Hpyrimidplyp
R4 i s dlpgnimigén?-oand pharnmaceutical ly acceptabl e sal ts
t her eof WD 2004/ 041823 PCT/ EP2003/ 012203 66 16. The

CoMpound s RGO A 1Y ph Oy ALBEHY (4-methyl-1,1,3-trioxo-1,2,3,4-
tetrahydro-1lambda*6*-benzo[1,4]thiazin-7-ylamino)-3,4-dihydro-1H-
15 . pyrimido{4,5-d]pyrimidin-2-one.

w

15. A compound according to claim 2, wherein

A is a group A-4, wherein
R? is hydrogen;
R%R®  independently represent hydrogen or oxo;
20 R’ is hydrogen; or
' " alkyl optionally substituted by hydroxy, cyano,-$(O)y-alkyl, amino,
-NH-alkyl or -N(alkyl)z;

and
R! is alkyl;

25 R? is halogen;
R? is halogen;-
n isQorl;

R? is hydrogen; and
pharmacentically acceptable salts thereof.




10

5-[ 6- (2- br ono- phenyl ) - 8- net hyl - 7- oxo- 5, 6, 7, 8-t et rahydr
o-pyrimdo [4,5 d] pyrimdin-2-ylam no]
-2-nmet hyl -i soi ndol e- 1, 3-dione, 5
3- (2- brono-phenyl ) - 1-net hyl - 7- (2- et hyl - 2, 3-di hydr o- 1H
-1 soi ndol -
ylearamags4- di hydro-1 H pyrim do[ 4, 5-d] pyri ngceiddzebsenms
; hydrochl oride salt, 66
5-[ 6- (2- br ono- phenyl ) - 8- et hyl - 7- oxo- 5, 6, 7, 8-t et rahydr
o-pyrimdo [4,5-
d]lgyrmgh% C%Ia&m to kgl 1ol e- 1, 3-di one,

2-br quoro phenyl) 8- nethyl 7-o0xo0-5, 6, 7, 8-
tetrahydro 10
pyr i nbde{%bemetghenil$-tiethyb7-grahf.nditemahydre-pysimidelhhdol e
- 1, 3- dipphBidin-2-ylamino]-2-methyl-isoindole-1,3-dione,
3-(2- bronD quoro pheny¥) 7-[2-(2-hydro)cy-1, 1-di net
hyl - et h
di hydt”éz/ mm%d%eﬁﬂbﬂ"ﬂsﬂyl -t 2 frdibpdro-181-isoipdalvy  o- | H
- pyr i ftasino}-4,4 Sihydfop}H-ppiigido 45-diperimidind2-ondy hphediloridd slt,

A conpound according to claim 2, mherein 15 A is a

A R e o

or al Wpyrimidnd yRenimR]-ifoéndglekhy- leﬂfRZ is halogen; R3 is
hal ogen; nis 0 or 1; R2 is hydrogen; and 25
phar "?ﬁ&‘& tr%%'o'aéiﬂ&‘i{} g,ﬁéq";’rg'sem LS o A letrabylifls- The

conpo acco
77 e R e mseeicin-dy vigminals -ty sl iRyt ) - 1- e
thyl -3, 4-di hydro- 1 Fprr|n1do [ 4, 5-d]

yr| "’B-‘ﬂt Brotid6 BuordPnedd - PAGaLa: oE)CT h RRQDB 43233 67

gr OUpdﬁ{Y‘ng%E‘g?‘g‘%i%&%‘lﬂgl@“]ﬁﬁmﬁ@e# Gt B3 G Rmidbih 3-

15

20

25

d]pyrimidin-2-one; hydrochloride.

17. A compound according to claim 2, wherein

A is a group A-5, wherein

® is hydrogen;

X is oxygen;

‘RS, R¥ independently from each other represent hydrogen or alkyl;
and -

R is alkyl;

R® is halogen;

R? is halogen;

n isOorl;

R is hydrogen; and
pharmaceutically acceptable salts thereof.

18. The compound according to claim 17,

7-(benzo[1,3]dioxol-s-ylamino)—3—(2—bromo~phenyl)-1-methy1—3,4:dihydro—
1H-pyrimido[4,5-d]pyrimidin-2-one.




-5 misO0, lor2; Rs, R8independently from each other
represent hydrogen or alkyl; and Rl is alkyl; RZis-
hal ogen; 10 R3 is halogen; nis Oor. |; R4 is
hydrogen; and pharmaceutically acceptable salts
t hereof 15 20. The conpounds according to claim 19,
3- (wo Rodene- f | uor o- phenyl) - 7- (3, 3-di oxo- 2, 3-gHihpeo9o13203
| anbda* 6* benzo[ 1, 3] : 67 )
oxat hi ol - 5-yl am no) - 1- et hyl - 3, 4- di hydro-| H pyri m do[ 4
, 519.d] pydmpouild Bec@rdonyeo claim 2, wherein -~
3-(2-brono-phenyl)-7-(3, 3-di oxo- 2, 3- di hydr o- 3l anbda* 6*
- benzo[ 1, 3] pxat hi ol - %O
5-yl anf*no) - FARRYY>F W hydro- | H pyri ni dof[ 4, 5-d] pyri-
nudi n-&- one;shymgenA conpound according to claim 2,
_wherein A | § SeOREoup A-6 RS i s hydrogen; R6, R6' R
havethe Sl%th; nce glvenln claim2;, 25 and R is |
al kyl ;™ cg R3 is halogen; n isOorl; 30 R4
i's hydk’sR enmdamderﬁbr&pmémﬂmamrv%bﬁkaseam dloda) t s
t her ecfndWD 2004/ 041823 PCT/ EP2003/ 012203 68 22. The

conmpoupds a i'ng to claim 2,
3- (2- Brono- 5- hoxy phenyl ) -7- (4, 4- di oxo- 3, 4-di hydr o-
2H 41afbda* halogen
. 10benzo[R® 4] oisdlabmm- 6-yl am no) - 1- met hyl - 3, 4- di hydro-1 H
pyrimgo[ 4, 0 &hpyri m di n- 2- one,

R is hydrogen; and

pharmaceutically acceptable salts thereof.

i

15 20. The compounds according to claim 19,
3-(2-bromo-6-fluoro-phenyl}-7-(3,3-dioxo-2. 3-dihydro—31anibda*6*
benzo{1,3)oxathiol-5-ylamino)- 1—methy1—3,4-thydro—1H~pynnndo[4 5
d]pyntmdm—Z-one,

3—(2~bromo-pheny1)—7—(3,3-dioxo_—_Z,S—dihydro~31ambda*6*-benzo[1,3] oxathiol-
20 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, RS, R have the significance given in claim 2;
25 and

R is alkyl;

R? is halogen;

R? is halogen;

n isGorl;
30 rR? is hydrogen; and

‘pbarmaceutically acceptable salts thereof.




5.
7

(4, 4-Di oxo- 3, 4-di hydr o- 2H 41lanbda* 6*- benzo[ 1, 4] oxat h
iin-6-ylam no)- 3- :
(2-f1l uor 0=6- et hoxy- phenyl ) - 1- net hyl - 3, 4- di hydr o- | H py
rimdo[4,5- d]pyrimdin-2-one,
3-w@zdswenmsphenyl ) - 7- (4, 4- di oxo- 3, 4- di hydr o- gitbtasbdas
*6* b enzo [ 1, 4] 68

n- 6- yl ani no) 4-di et hyl - 3, 4-di hydro- .

%er‘?ﬁcﬁ’G‘P?‘H‘dSa“‘l@ﬂﬂ}%m di n-2-one; enantioner 1,

3 (2- Brono- phenyl ) - 7- (4, 4- di oxo- 3, 4-di hydr o- 2H 41anbda

* 6:12 3-{ -Bromo—S-?letRo enyl}-7-(4,4-dio 4 ydro-2H-4] r
G I o m e

3-(2- Bﬂpjmghe%yme) 1, 4- di met hyl - 7(4 methyl 1,1,3-trio
xo-1,2,3,4-tetrahydro- 15

o S Sy LIS

3- ( 2- BEAHEOFheARPSY-pheayl 1 mesthyly3,4-Aibgdrork-pydmilio[4,53- t 1 i 0

X0-1, Zijmﬂnﬂmtz:@i&ydr o-

[ anbda*6* benzo[ 1, 4]t hi azi n-7-yl am no) - 3, 4-di hydro-1 H

- r'i d rimdin-2-one; enantioner 1, and C
o o | B TN 4-dihydro-2H~4lambda*6*- -

2-[7- @mmua]mﬁma ;64viathing )it o dididiy L apiite/aas: 1lpepaeidb[44-0X

10athii railﬁqﬁﬂlﬁﬁlzr&;)e;enannomerl

1- met hyl'- 2- oxo- 1, 4- di hydr 0- 2H pyri ni do[ 4, 5- d] pyti mi di n
-3-yl]-3-fluoro- benzonitrile. WO 2004/ 041823

PCT/ EPZ8®3910a-Poay3l)-76d.4adioxo A, dedihyvioar At-ddmlidats* g ener al

f or mubenzaf1)4 dxathiilk®-ylaming - ,4-dimefys, B-dif ydroPtH immﬁo[éu 5-

wher eig 3rﬁﬁnd15§ Rin ave the si gnl ficance given
in clalm 1; donX %r an optionally protected

NH2 gr oup. 24 A process for the manufacture of a

c onpoérté-Betmd-phempl) 4.4 dimetbylreif4ngethyd-10Betridko-1,23,4t 8@ahydro-

15 cl ai NBlakhbi#362Banz6® Qﬁﬁkﬁhﬁgﬂammo) -3,4-dihydro-1H-pyrimido[4,5-

20

d]pyrimidin-2-one; enantiomer 2,

3—(Z-Bromo-phenyl)—1,4-dimethyl—7—(4—methy1—1,1,3-trioxo-1,2,3,4~tetrahydro-
llambda*ﬁ*-benzo[1,4]tbjazin-"f—yiamino)—3,4—dihydro—1H-pyrimido[4,5»
d)pyrimidin-2-one; enantiomer 1, and

2-[7-{4,4-Dioxo-3,4-dihydro-2H- -flambda*6*-benzo[ 1,4} oxathiin-6-ylamino)-
1-methyl-2-0x0-1,4- d1hydro-2H-pyr1m1do[4 5-d}pyrimidin-3-yl]-3-fluoro-
benzonitrile.




(a) reacting a conmpound of the general fornula 2 R4
LAN NO (RO)n R~ (u) 15 wherein R to R4 and n areas
defined in claim1, any hydroxy or ami no group

present may be in protected form and L signifies a

| eavi ng group such as benzyl sul phonyl, phenyl sul fonyl,

al woanmistony!, p-tolylsul fonyloxy, PCT/EP2603/012203
nmet hanesul f onyl oxy, or trifgeuor onet hanesul f onyl oxy,

an al kanesul finyl, or a hal ogen such as 20 chloro,

br 0¥, Acothpowid afregenarl fdrmah Aatdlne of the general
formula NH2 A (f) 25 wherein Ais as defined in
claimi, WO 2004/041823RPC§/EP2003/012203 70 and,

where required, deprotect lhg a protected hydroxy or
protected am no group pr nt in the reaction
product; or b) reacting npound of formula (I1)

~with amonia, or with a protected am ne such as
. benzyl am ne and subseqle égcleaving of f the

protecting group, to ¢ pam no derivative of
formula R2 R4 ININ RIZN-N NO (R) B_(JV) 10 wherein
the synbols areas defined in clain1fj whi ch is then

5reacted with a bicyclic compound of fornula U A (V)

wherein
RR%R’andp  have the significance given in claim 1; and
X is NO; or an optionally protected NH; group.

24. A process for the manufacture of a compound of formula I according to one of

10 the dlaims 1 to 22, comprising

15

20

25

{a) reacting a compound of the general formula

R3 '

R4
(98
LN gfgo ®),

wherein R to R and n are as defined in daim 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,

m

with an amine of the general formula

H,

)
A

- wherein A is as defined in claim 1,




. 3-chl ar,0- perbenzoi c aciﬂ,
nd A

15 wherein L' represents a | eaving group as defined
for L and Ais as defined in claim1; the reaction of
(I'V) with (V) may be catal ysed by a transition netal
catal yst known in the art, and 20 c) if desired,
converting a basic conpound of fornula |I obtained from
a) waredaszat o a pharmaceutical ly accept abl e wahdpr00h818203
an acid, or converting an amwidic conpound of fornula
| obtained froma) or b) .into a pharmaceutically
accept abl e twhefe Fequireda deprotagiing 25pmlecied hydrokyr edprotected
converting amiogpeippeesaf: if i attnlprédicod. N- oxi de by
reaction oxidation with an oxidizing agent such as
Erifluoropeyacetic.add,ror
di met Y| di oX52FH4i8. @ sempeyind 0 ht Withy emaiomian @t orith an
Sor nore conpotettd 2mirecudi B Getaylaaiye aafl sithepedlyaiemnglot @e |
22 as acti VerothLab @ Mo elis j maceuticaly
'acceptable-ﬁadjngg?gbkeﬁ%g%b4/dﬂ?%%%ﬁmgpﬂﬁﬂag
PCT/ EP20031012203 71 26. A pedi canent according to.
claim25 for the treatment B\ di seases nediated by an
i nappropriate activation dof' a amly tyrosine
ki nases. 27. A nedicg ing to claim25 for
the treatnent of infl -, N\ pmmmunol ogi cal -, CNS
di sorders or bone djNeased) 28.(RA, nedi canent
according to claim 25 for R'he treat Mgy of cancer.
29.- The use of one or nore conpounds$ according to any

100f the clai . a% for. . th nuf.act ure of
- medi canent s %%HP%e #%EFH%E%E%gﬁ%gESh%eS medi at ed by

1

an i nappropriate activation of src famly tyrosine
ki nases.  3@hiciis¢hen s@cted withnbioycitesugpotod PrroRslgda
according to any of the clains 1 to 22 as src 10
famly tyrosine kinase inpibitors. 31. The use of one
or nore conpounds accordihg to any of the clains 1 to
22 as cell signaling-regﬁlatKﬁg and
5anti-proliferating agents. 32. The use of one or nore
conpounds aeireoeiailhgpptetenany leafing eoup| Al d¥Enell o0 122 df Olis as

defined in clajm 1; : _
the reaction of (IV) with (V} may be catalysed by a transition metal
catalyst known in the art, and '

20

c) ‘ if desired, converting a basic compound of formula I abtained 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

25

d) 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.

30 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, ‘ |




‘10

- 15

the treatnment of inflammatory-, immunol ogical-, CNS
di sorders or bone 15 diseases. 33. The use of one or
nore conpounds of fornmula | according to any of the
claime 1 to 22 for the treatnent of cancer. 34. A

conmpound according to'any of the clains 1 to 22,
wh PO Rpared by a process as cl ai med i ACE/EBI0A3/G12203

or by an equival ent nethod.
26. A medicament according to daim 25 for the treatment of diseases medlated by
an inappropriate activation of src family tyrosine kinases.

27. A medicament according to claim25 for the treatment of . inflammatory-,
immunological-, CNS disorders or bone diseases.

28. A medicament according to claim 25 for the treatment of cancer.

_ 29.- The use of one or more compounds according to any of the dlaims 1 to 22 for
the manufacture of medicaments for the treatment of diseases mediated by an
inappropriate activation of src family tyrosine kinases.

30. The use of one or more compounds according to any of the claims 1 to 22 as src
famnily tyrosine kinase inhibitors.
31.. Theuse of one or more compounds according to any of the claims 1 to 22 as cell

signaling-regulating and anti-proliferating agents.

-32.  The use of one or more compounds according to any of the daims 1 to 22 for
the treatment of mﬂammatory— immunological, CNS disorders or bone
diseases.

33. ‘The use of one or more compounds of formula I according to any of the claims
1 to 22 for the treatment of cancer.

34. 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.




