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Pyrimido (5, 4-d]lpyrimidines, pharmaceuticals containing these
compounds, their use and processes for the preparation thereof

The application PCT/EP95/03482, which is not a prior
publication, has already described pyrimido(5,4-dlpyrimidines
of the general formula

: R R

N.__Re -
~ ~
o m/ ’ , (1)
. AN
N

their tautomers, their stereoisomers and their salts, in
particular their physiologically tolerated salts with inorganic
or organic acids or bases, which have valuable pharmacological
properties, in particular an inhibitory effect on signal
transduction mediated by tyrosine kinases, their use for the
treatment of disorders, in particular of oncoses, and their

preparation.

It has now been found that other pyrimido[5,4-dlpyrimidines of
the above general formula I have the same valuable

pharmacological properties.

The present invention therefore relates to the novel
pyrimido([5,4-dlpyrimidines of the above general formula I in

which

R, denotes a hydrogen atom,

Rp denotes a phenyl group which is substituted by the radicals
Ry to R3, which can be identical or different, where



[err] their tautoners, their stereoisoners and their salts, in particular
their physiologically tolerated salts with inorganic or organic acids or
bases, which have val uabl e pharnacol ogi cal properties, in particular an
inhibitory effect on signal transducti on 2edi ated by tyrosine kinases,
their use for the treatnent of disorders, in particular of oncoses, and

their preparati.on. It has now been found that other
pyrim do[ 5, 4-d] pyri m di nes of the above general fornula | have the sane
val uabl e phar macol ogi cal properti_es. The present jnvention therefore

rel ates to theRnovePrp§¢nﬁ$dé[Bydregﬁyv|ﬁiHPﬁéEeofCPﬂeréBSVQr brepine
formula | in whigh  Ra denotes a hydrogen atom Rb denotes a phenyl
group which is subStituted by the radicals Rerr] to R3, which can be
i dentical or different, where - 2-

a trifluoromethoxy, methyl, hydroxymethyl, trifluoromethyl,

ethynyl, nitro, cyano, phenoxy, phenyl, benzyloxy, benzyl,
1,1,2,2-tetrafluoroethoxy or methoxy group,

Ry represents a hydfogen atom, an amino, methylamino or

dimethylamino group and

Ry represents a hydrogen, fluorine, chlorine or bromine

atom,
or Ry and Ry denote, together with the nitrogen atom lying
between them, a l-indolinyl or 1,2,3,4-tetrahydroquinoclin-1-yl
group and
Rc denotes a cyclopentyloxy group in which the methylene group
in position 3 is replaced by an oxygen atom or by an N-
alkylimino group, '
a cyclohexyloxy group in which the methylene group in position
4 is replaced by an oxygen atom or by an N-alkylimino group,

(7

a 1-pyrrolidinyl group which is substituted in position 3 by an
amino, alkylamino, dialkylamino or 4-hydroxyphenyl group and
optionally additionally by a methyl group,

a 1l-piperidinyl group which can be substituted by an
aﬁinomethyl, alkylaminomethyl, dialkylaminomethyl, (1-
pyrrolidinyl)methyl, (1-piperidinyl)methyl, (1-
piperazinyl)methyl, (4-methyl-l-piperazinyl)methyl,
morpholinomethyl, alkylcarbonylaminomethyl,
alkylsﬁlphonylaminomethyl, cyanomethyl, aminocarbonylmethyl,
aminocarbonyl, (1-piperazinyl)carbonyl, (4-methyl-
1-piperazinyl)carbonyl, 2-carboxyethyl, 2-alkoxycarbonylethyl,



Rlerr] represents a hydrogen, fluorine, chlorine or brom ne atom

a trifluoronethoxy, nethyl, hydroxynethyl, trifluoronethyl, et hynyl ,
nitro, cyano, phenoxy, phenyl, benzyloxy, benzyl,
1,1,2,2-tetrafl uoroet hoxy or nethoxy group,- R2 represents a hydrogen
atom an am no, nethylam no or di met hyl am no group and R3
represents a hydrogen, fluorine, chlorine or bronne atom or Ra and

Rb denote, 2igﬁ1@f 1méaafben9ué@ﬁ§m apogmhpbaghpet ween them a

1-indolin Rc denotes a
cyLIopehty Eﬁ%%%b?ﬂyﬁﬁF€¥¥thgqﬁégxg?@ﬁﬁoé?ﬁanyﬂegg¥}f|on 3is erIaced
by an oxygbndﬁahhybamhgoaarbbnyléyhyhlnz ¢t epprroladinyl ochebphyly eghyldp in

whi ch tkma&ggﬁg&gﬁ5£%§fggg fﬁé&%#ggb *fmé@ﬂ 28§ by an oxygen atom or by

an N-al kyl Tnino “gr ou ¢h is substituted in
posi tion amn@@ammmatkylmnoa Jayhmw@ﬁaﬁboavlmehwmxypheny| gr oup

and opti Or@ialm%g%hiﬁ@aﬁbanyymétﬂﬂ {l%@k'ﬁhol1ﬁoéa9b6ﬁ§lﬂéﬁﬁﬁrlgk9uIO

G a1 Ky am GorRtRRFLL R0y by ¥ beay MRS REL Y . ¢ IVBOREIRURHY) Photnpetbyi-

4-piperidinyl group,

a l-piperidinyl group which is substituted in position 3 or 4

by an amino group and optionally additionally by one or two
| methyl groups or by one hydroxyl, alkoxy, formylamino,
alkylamino, dialkylamino, morpholinocarbonylamino,
alkoxycarbonylamino, alkylcarbonylamino, morpholino,
l-pyrrolidinyl, l-piperidinyl, l-piperazinyl, 4-methyl-
l-piperazinyl, 4-dimethylamino-l-piperidinyl, 4-amino-
l-piperidinyl, 2-oxo-l-pyrrolidinyl, 4-hydroxy-l-piperidinyl,
4-methylamino-1-piperidinyl, 3-oxo-l-piperazinyl, 4-methyl-
3-oxo-1l-piperazinyl, N-acetyl-N-methylamino, N-methyl-
N-methylsulphonylamino, 2-oxo-l-imidazolidinyl or 3-methyl-
2-oxo-1-imidazolidinyl group,

a l-azacycloheptyl group which is optionally substituted in
position 3 or 4 by an amino, hydroxyl, alkoxy, alkylamino,
W dialkylamino, alkoxycarbonylamino or alkylcarbonylamino group,

a morpholino group which is optionally substituted by 1 or 2
methyl groups,

a l1l-piperazinyl group which is substituted in position 4 by a
2-aminocethyl, 2-alkylaminoethyl, 2-dialkylaminoethyl,
morpholinocarbonyl or by a phenyl group substituted by an
alkoxy group, : .

a'l—homopiperazinyl group which is optionally substituted in
position 4 by an alkyl group,



pi perazinyl ) met hyl, (4-nethyl-1-piperazinyl)nethyl, norpholinonethyl,

al kyl car bonyl am nonet hyl , al kyl sul phonyl am nonet hyl , cyanonet hyl ,

am nocar bonyl et hyl , am nocar bonyl, (1-piperazinyl)carbonyl, (4-mnethyl-

1- pi perazi nyl ) carbonyl, 2-carboxyet hyl, ~2%arkoxycar bonyl et hyl ,

- 3- 2- (nor phol i nocar bonyl ) et hyl , 2-am noet hyl, 2-am nocar bonyl et hyl

2- al kyl am nocar bonyl et hyl , 2-di al kyl am nocar bonyl et hyl ,

2- (1- pyrr ohhdBnykabt bgayb)st. Ryh] -eavkaylmetrioppoxnichl Kex woinshdyitreet iy oxy,

am nocar bonyl pet hyl gx | kyl apmino l:0et hy. :
diaIkyIan1B%ngb8§y$néYh§Poé?$gﬁdrgﬁ%&ﬁ%%%%?ﬁo%?%ﬁ%?%ﬁ%i%ﬁ'
(1-pyrro|idlhylﬁaabbny}ﬁmennyb@xyli¢xﬁppébp@W&ﬂmh®0 gneRthWr-  4- pi peri di nyl
group, a 1-piperidinyl group which is substituted in position 3 or 4 by
an am no group and optionally additionally by one or two nethyl groups or
by one hyd®BxyRaNBERoSFOUPoARy WRACRO, al kyl ani no, di al kyl ani no,

nor phol i nocar bonyl am no, al koxycar bonyl am no, al kyl carbonyl am no,

mor phol i no, 1-pyrrolidin 1-pigeridinyl, 1-piperazinyl - et -
1-piperaziny|,RQ-H?HﬁFﬁﬁﬁgﬁiﬁog¥gﬁpggpi Ralrd 9%4?§n9é§y¥195§3gfﬁ nyl ,
2- 0xo-1-pyrrolidinyl, 4-hydroxy-1-piperidinyl, 4-methylam no-1-piperidinyl,

3- 0x0- 1- pi perazin < YL - 1.3z =1 razi nyl, N-acetyl-Nnethylam no,
N- net hyl - N—nggﬁy¥égréﬁgﬁ§ga%iRgégéggébgkgﬁﬁidazolidinyI or 3-nethyl -
2- 0xo0- 1-i m dazol i di nyl group,

a methyl group which is substituted by a Cg.g-cycloalkyl

group and in which the cycloalkyl moiety is substituted in
position 3 or 4 by an amino, aminomethyl, alkylaminomethyl
or dialkylaminomethyl group, or a methylene group in the
cycloalkyl moiety is replaced by an oxygen atom, an imino,
N-alkylimino, N-alkylcarbonylimino, N-alkoxycarbonylimino,
(1-pyrrolidinyl) carbonylimino or morpholinocarbonylimino

group,

a cyclohexylmethyl group which is substituted in position
3 or 4 of the cyclohexyl moiety by an alkoxycarbonylamino
or benzyloxycarbonylamino group,

a 4-quinuclidinylmethyl group,

an ethyl group which is substituted by a carboxyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, (1-pyrrolidinyl)carbonyl or
morpholinocarbonyl group,

an ethyl group which is substituted in position 2 by a
hydroxyl, amino, cyano or 4-aminocyclohexyl group, by a
4-piperidinyl group which can be substituted in position 1
by an alkyl, alkylcarbonyl or alkoxycarbonyl group, or is
substituted by a cyclopentyl group in which a methylene
group is replaced by an imino or N-alkylimino group, by a
l-piperazinyl group which can be substituted in position 4



a 1l-azacycl oheptyl group which is optionally substituted in position 3 or 4
by an am no, hydroxyl, al koxy, alkylam no, dialkylam no,

al koxycar bonyl am no or al kyl carbonyl am no group, a nor phol i no group which
is optionally substituted by 1 or 2 methyP groups, a 1-piperazinyl group
which is substituted in position 4 by a 2-am noethyl, 2-al kyl am noet hyl,
2-di al kyl am noet hyl, norphol i nocarbonyl or by a phenyl group substituted by

an al koxy groupy anaalkidnppilRexgyriatponylqualiyilcantomyit, onal |y

substituted in pgsiti | aqr

-4- an 8- aza% R cFoFéd§n§¥ %Qb%k§¥ Sgbﬁb ho 1%9?%5J°%¥%lﬁrqun posf%ion
3 by an am no, Subﬁynautﬁd bwlalﬁypam-mopuma@ﬂa;mwﬂommqmnnﬂhnﬂh can be

al koxycar bonyl égbgelaﬁeua ¢h p o§&tﬁ8ﬁNg5bgg%\91U%1'@1‘M§r%§ or i

represents a h en atomor~an al epresents a
hydr ogen aton]SUbS ituted by a —oxo -1- 1m1dazolld1ny1 group Wthh can be

.substituted in position 3 by an alkyl group,
a 2,2-dialkoxyethyl group,

a C3-g-alkyl group which is substituted by an amino group,
with the proviso that the two nitrogen atoms of the Rg
radical are separated from one another by at least two
carbon atoms,

an alkyl group which is substituted by a
l—piperazinylcarbbnyl group which can be substituted in
position 4 by an alkyl, alkoxycarbonyl group or
alkylcarbonyl group,

a C3.g-alkyl group which is substituted by a 4-aminophenyl,
phenoxy, Cg_g-alkyleneimino, alkylamino, dialkylamino,
morpholino, alkylcarbonylamino, alkylsulphonylamino,
alkoxycarbonylamino, 1-pyrrolidinylcarbonylamino or
morpholinocarbonylamino group, with the proviso that the

Y, two nitrogen atoms in the Ry radical are separated from one
another by at least two carbon atoms,

a phenyl group which is subsfituted in position 4 by an
alkylcarbonylamino, (RgNR7)-CO- or (RgNR7)-CO-NRg- group,
where

Rg, R7 and Rg, which can be identical or different, each
represent a hydrogen atom or an alkyl group,

a cyclohexyl group which is substituted in position 4 by a
hydroxyl, amino, alkylamino, dialkylamino,
alkoxycarbonylamino, alkylcarbonylamino oxr N-(alkyl) -



a nmethyl group which is substituted by a (Jerr]-cycl oal kyl group and in

which the cycloal kyl ‘noiety is substituted in position 3 or 4 by an
~am no, am nonet hyl, al kyl am nonet hyl or dial kyl am nonet hyl group, or a
nmet hyl ene group-in the cycloal kyl nmoiedy-is replaced by an oxygen at om
~an inno, N-al kyl i m no, N al kyl carbonyli m no, N-al koxycarbonylim no,
(1-FyLroI:dinKI)carbonyIinino or nnrpholinocarbonylinino group, a
cycl ohexyl et hy, e Na RO gt pt he
cycl ohexyl noie fQ§§REH¥P+§ %%%? %*6ﬁ$ by " zSR%Jen?)I((:')g 13Rrboﬁrggmno
group, 51WhQK¢rle|Evn§¥@93&y¥r§r6%5;ned as %ﬁnEf%Q? ﬁﬁemhLXhais

substituted by gbﬁfgymgﬁino phéhypéupphbﬂﬁyémlﬂm1nphenpbagétylamlno or
al kyl am nocar bonyl nlnocarb

1- pyrr onyl
mor phol i nocar bohyPR §F¥RRF°P1°XY ﬂlﬁ?h?¥°5¥bu8§mﬁl% ?é guﬁg%ﬂ§§§§d ?n o
position 2 by aalkylém@imXub gﬂcupp whgnaoinrtie aaboveyehbhered group, by a

le;Fi;LSLRi: gi #@%&§§%ﬁg ngégbéﬁétHéEﬂyiQnQoiﬁéﬁﬁnlﬂ p0319¥oﬁn4ahgﬁl

cycl opentyl gr dop replwced QYn%nh9XE§%n atogy ohy a8 iBpRAcel- 5¥k3%1mﬁﬁﬁm or
P;ang:{FLE°49Fﬁ“&lkPYcérbonyilﬂiﬂsraﬁLaykoﬂyeaﬂbMﬁyrﬂmﬂﬁa be substituted
N-alkylsulphonylimino group, or is substituted by a 3-oxo-
1-piperazinyl group which can be substituted in position 4
by an alkyl group, or is substituted by a cyano, carboxyl,
alkoxycarbonyl or an (alkyleneimino)carbonyl group which
is optionally substituted by one or two Cj.z-alkyl groups
and has in each case 5 to 6 ring atoms in the
alkyleneimino moiety, where in the abovementioned 1-
piperidinyl groups the methylene group in position 4 can
'be replaced by an oxygen or sulphur atom, by a sulphinyl,
sulphonyl, imino, N-alkylimino, N-alkylcarbonylimino, N-
alkoxycarbonylimino or N-alkylsulphonylimino group, or is
substituted by an (alkyleneimino)-Cj.z-alkyl group having
in each case 5 to 6 ring atoms in the alkyleneimino
moiety, where in the abovementioned l-piperidinyl groups
the methylene group in position 4 can be replaced by an
oxygen atom, by an imino or N-alkylimino group, or is
w; ' substituted by a Cj_5-alkyl group which is substituted by
an amino, alkylamino, dialkylamino, 1-pyrrolidinyl-
carbonyl, 1l-piperidinylcarbonyl or morpholinocarbonyl

group,

a cyclohexyl group which is substituted in position 3 by
an amino, alkylamino or dialkylamino group,

a cyclohexyl group in which the methylene group in
position 3 or 4 is replaced by an imino or N-alkylimino
group or the methylene group in position 4 is replaced by
an oxygen or sulphur atom, a sulphinyl, sulphonyl,
N-formylimino, N-cyanimino, N-alkylcarbonylimino,



- 5- by an al kyl, al koxycarbonyl, al kyl carbonyl, 1-pyrrolidinylcarbonyl or
nmor phol i nocar bonyl group, or is substituted by a 3-oxo-1-piperazinyl group
~which can be substituted in position 4 by an al kyl group, or is substituted
" by a 2-oxo-1-inidazolidinyl group which-cdn-be substituted in position 3 by
~an al kyl group, a 2, 2-di al koxyet hyl group, a (err]-alkyl group which
1S substituted by an am no group, with the proviso that the two nitrogen
atoms of the Hﬁ-éﬁﬂbﬁgbaib©n§ﬂﬁﬁﬁﬁbedNﬁﬂaﬁamﬂaoemhyﬂeﬁmﬁmcat | east two

carbon atons, an.al kyl . gro whi_ch,J is -
1-piperazinyIcﬁfﬁﬂﬁ??céfsgﬁymﬁpﬁﬁbga§L%&§ugéééﬁﬁkggﬁﬁg#ﬁaﬁﬁﬁqﬂ'on 4 by an
a%kyL,.aJkogyanbdmglﬁglammnocgabbnwﬁadmdnyb §r-dmerrhod igosiarbomvidy| ingknsip
ich is subs u;ed. b : . -al kyl i m no,
LofUkeq, ! éggréﬁg%ggl&gggﬁgpgmm gty - al kyl enei mi no

al kyl am no, di al kyl am nmor I car bonyl am no,
al kyl sul phonyl am no, al koxycar bonyl am no, 1-pyrrolidinylcarbonyl am no or

mor phol i nocar bgny| agbBocaHRERY1WgtBuphe provi so that the-two nitrogen atons
in the Rc radical are Separatéed fromone another by at |east two carbon

at ons, a phenyl group which is substituted in position 4 by an

- al kyl car bonyl agi 69c16peatyINBEPpufOwhdch( Bse subbR1uCOANRS pgreduid,onie ey

an amino, alkylamino, dialkylamino, carboxyl,

alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, morpholinocarbonyl or l-pyrroli-

dinylcarbonyl group or in position 1 alsoc by a hydroxy-

C1-2-alkyl group,
a 3-pyrrolidinyl group which is substituted in position 1
by an (alkyleneimino)carbonyl group having in each case 5
to 6 ring atoms in the alkyleneimino moiety, where in the
abovementioned 1-piperidinyl groups the methylene group in
position 4 can be replaced by an oxygen atom or by an
imino, N-alkylimino, N-alkoxycarbonylimino or
N-alkylcarbonylimino group,
a benzyl group which is substituted in position 4 by an
amino, alkylamino or dialkylamino group,

o/

a.cycloheptyl group in which the methylene group in
position 4 is replaced by an imino, N-benzylimino,
N-alkylimino, N-alkylcarbonylimino, N-alkoxycarbonylimino
or-N-alkylsulphonylimino group, or

a 3-quinuclidinyl group,

where, unless otherwise indicated, the abovementioned alkyl,
alkylene and alkoxy moieties each contain 1 to 4 carbon atoms,

with the proviso that



R6, R7 and R8, which can be identical or different, each represent a

hydr ogen atom or an al kyl group, a cyclohexyl group which is substituted

~in position 4 by a hydroxyl, am no, alkylam no, dialkylam no,

~al koxycar bonyl am no, al kyl carbonyl am no ore N (al kyl) -

- 6- N al kyl car bonyl am no group, by an (R err] NR7)-CO NR6- group, where

" R6, R7 and R8 are defined as nenti oned above, by a benzoyl am no,

- phenyl sul phtihy| tineé Nz NRhegydup edgtanad veprepdbhyapldpcbhorantno group, by
ab-to 6-rgqxp | i er g: N1

1- pi peri di nyl €§f§k§$¥%L§ﬂ§?ﬂ}$gﬁgﬁSggﬁ%m?ﬁ_gé??%%gﬁegaggﬁﬁﬁgé?ggﬁgggdabi

an oxygen Riperigimyliareer WearRyisnfubstilyrey| tBrBefytianng, by an

N-al koxycarhpiwd | 8F N@imét ARy Bhkyhsugpbepy! i m no group, or is substituted by
a 3-oxo- 1-piperazinyl group which can be substituted in position 4 by an

al kyl group, or is substituted by a cyano, carboxyl, al koxycarbonyl or an

(al kyl enei ma m)metthphyd - gi pepidimyghoxy, optansat - hydubsycyolebekylaménor two

Cerr]-alk Ndyhas 4 Sy In_i.he

2l iyl enet bR ERS\ HOPE - bafREe ey ) B ChDERGA BERA OE ' ups the

et hyl ene gresuphydpeturfenylanimo @reept aced by an oxygen or sul phur atom

- by a sul phinyl, sul phonyl, imno, Nalkylimno, N alkylcarbonylimno, N

-~ al koxycar bonyl i mi no or_N-al kyl sul_phonyl i m no roug, or_is substjtuted by an
(aIkyleneinﬁ%kb-?ﬁ%rgéu%bK??oﬁPo@%eﬁa%?ﬁgrepr sent a (3-methylphenyl)amino

: group when R, simultaneously represents l-piperidinyl group

o which is optionally substituted in position 3 or 4 by a

hydroxyl group or in position 4 by an aminocarbonyl, amino,
acetylamino, methoxycarbonylamino or formylamino group,

an amino, Cj_-g-alkylamino, cis-2,5-dimethylmorpholino,
3-quinuclidiﬁy1amino, 2-hydroxyethylamino,
4-tetrahydropyranylamino, N-(4-hydroxycyclohexyl)-N-methyl-
amino, 4-oxo-cyclohexylamino or cis-4-hydroxycyclohexylamino

group,

a 4-piperidinylamino group which is optionally substituted in
position 1 by a methyl, acetyl, methoxycarbonyl or
ethoxycarbonyl group, '

a cyclohexylamino group which is substituted in position 4 in
the trans-configuration by a carboxyl, methoxycarbonyl,
(1-pyrrolidinyl) carbonyl, morpholinocarbonyl, amino,
dimethylémino, acetylamino, 4-tert-butyloxycarbonylamino or
hydroxyl group,

(iii) the RyNRp group does not represent a phenylamino,
(3-methylphenyl) amino, (3-bromophenyl)amino,
(3-chlorophenyl)amino or (3-fluorophenyl)amino group when Rg
simultaneously represents a morpholino group,



in each case 5 to 6 ring atons in the al kyl enei m no noiety, where in the

abovenenti oned 1-piperidinyl groups the nethylene group in position 4 can

be replaced by an oxygen atom by an imno or N-al kylimno group, or is
substituted by a (Jerr]-al kyl group whi ¢h S § substitut ed by an am no,

al kyl am no, dial kyl am no, 1-pyrrolidinyl- carbonyl, 1-piperidinylcarbonyl

or nor phol i nocarbonyl group, a cycl ohexyl group which is substituted in

posi tion 3 (hy)amharmRadRAlgadupridoesomati atepptesanto gyr oup, a cycl ohexyl
group in LC QI oupy 4L 111 ' epl aced by an

I mno or \II\\I-IQQI E&%%oﬁ%gyéﬁgﬁ&g%'hedn&h?w eaﬁdeﬁg}r%u)%{t?]ﬁl%gos}tt lon 4 is

repl aced by 3abrompphenyl )amisieu graupmwhens Rotfigdltangprply | represents an

N-fornmyli m;aey Ny amifdGrdiA! g car bonyl i mi no,

-7- N al’koxycar bonyli m no, N-(2-am noethyl)im no,

N- am nocar bonyl i m no, N-al kyl am nocar bonyl i m no, N-

(di al kyl am(g9c &heo RyNRMigteup\doem natw I represdim\d ) {34 fluoroplenyl) amino,

N- (1- pyrrol,idi Icg%%%n L) 1 I . 1 4-.0 Qy_jgﬂg§¥ .

a cycl opent‘?l'cg‘?igﬁ'ﬁ f"éﬁ)rﬁos;gig%bes%t}iatq%mel& 9 &)%scﬁ'f]i%(r)\o f by~ éh&{yfpamlno'
(4-amino-3-nitrophenyl)amino, (4-amino-
3,5-dichlorophenyl)amino, (4-amino-3-cyanophenyl)amino,
(4-amino-3,5-dibromophenyl)amino, (3,4-dichlorophenyl)amino,
(3-chlorophenyl) amino or (3-bromophenyl)amino group when Rq
simultaneously represents a trans-4-hydroxycyclohexylamino

group,

pharmaceuticals containing these compounds, their use for the
treatment of disorders, in particular of oncoses, and their

preparation.

However, preferred compounds according to the invention are the
abovementioned compounds of the general formula I with the

proviso that

(i) the RyNRp group does not represent a (3-chloro-4-
fluorophenyl) amino group when R, simultaneously represents a 1-
piperidinyl gréup which is substituted in position 3 by an
amino, dimethylamino, acetylamino or methoxycarbonylamino group
or in position 4 by an amino or dimethylamino group,

a 3-piperidinylamino group which is optionally substituted in
position 1 by a methyl group,

a l-pyrrolidinyl group which is substituted in position 3 by an
amino or dimethylamino group,

a l-piperazinyl group which is substituted in position 4 by a
2-aminocethyl group,



an am no, al kyl am no, di al kyl am no, carboxyl, al koxycar bonyl ,

am nocar bonyl , al kyl am nocar bonyl di al kyl am nocar bonyl ,

nmor phol i nocar bonyl or 1-pyrroli- di nyl car bonyl group or in position 1
al so by a hydroxy- Clerr]-al kyl groupl® - a 3-pyrrolidinyl group
which is substituted in position 1 by an.(al kyl enei m no) carbonyl group
havi ng in each case 5 to 6 ring atons in the al kyl enei m no noi ety,

where in the cyclatsudemine mpcbup prlpsch di sydulys bipstedeimepdyiebenge obp &n

position 4 r epj-ac . or : L .00,

N-al kyl i mi rﬁ’oc"i,a‘ll?@éz}f]wox{/fé1 r}o%%f&%%y%@é%hlrﬁ%%%%%g?éﬁﬁgy]@foup,

a benzyl groumassphalinpcankanybietthyh Rine ordimgthykamino gragetylamino,
al kyl ani no pos3. A>3} 1KY N Sk el Nl thy lamPndy C1L OB@PEY] i GIOPD &R UbiSHol DRo

nmet hyl ene ‘group i'n position 4 is replaced by an imno, N benzylimno,
N-al kyl i mi #F°YRal kyl car bonyl i mi no, N-al koxycar bonylini no or
N- al kyl sul phonyl i m no group, or a 3-qui nuclidinyl group, wher e,

unl ess ot herwise i ndicated, t-h venent i I yl ene and al koxy
noi eti es edth l\ﬁ'o(rﬁ'g’fyrffrlo’%%dyf lcog}%gﬁ)a{%n%s%&%ﬁ&¥ t%r%‘#%&/i so that

an n-propylamino group which is substituted in position 3 by a
methoxycarbonylamino or morpholino group,

a 2-(l-piperazinyl)ethylamino group which is optionally
substituted in position 4 of the piperazinyl moiety by a
methyl, acetyl or methoxycarbonyl group,

a 15hydroxymethylcyé1opentylamino, N- (2-hydroxyethyl) -
N-ethylamino, 2-(acetylamino)ethylamino, '
tetrahydrofurfurylamino, 4-tetrahydropyranylamino,

4 -oxocyclohexylamino, morpholino, 4-piperidinylamino, l-methyl-
4-piperidinylamino, tert-butylamino-, isopropylamino,
3-tetrahydrofuranyloxy, 4-tetrahydropyranyloxy, 1l-methyl-
4-piperidinyloxy or l-methyl-3-pyrrolidinyloxy group,

(ii) the RzNRpL group does not represent a (3-methylphenyl)amino
group when R simultaneously represents a l-piperidinyl group
which is optionally substituted in position 3 or 4 by a
hydroxyl group or in position 4 by an aminocarbonyl, amino,
acetylamino, methoxycarbonylamino or formylamino group,

a cyclohexylamino group which is substituted in position 4 by a
carboxyl, methoxycarbonyl, (1-pyrrolidinyl)carbonyl,
morpholinocarbonyl, amino, dimethylamino, acetylamino, tert-
butyloxycarbonylamino or hydroxyl group,

a 4-piperidinylamino group which is optionally substitited in
position 1 by a methyl, acetyl, methoxycarbonyl,



- 8- (1) the RaNRb group does not represent a (3-chloro-4-

fl uor ophenyl)am no group when R err] sinultaneously represents a 1-

pi peridinyl group which is substituted in position 4 by an am no or

di net hyl am no group, a 1-met hyl - 4- pi per}dHinyl oxy,

trans- 4- hydr oxycycl ohexyl am no, nor pholi no,

- N- (4- hydroxycycl ohexyl ) -N-net hyl am no or tetrahydrofurfurylam no group,
(ii) the mlklﬁbtgwalrmich@eﬁrmyleDMMmt&&]{mﬂmmlﬁammtwnupl Y\hen
Rlerr] sinyltaneoysl.y r t -Rhperi di r ich is optionally
substitute Y%ﬁ°po§%ﬁ¥8ﬁ%§%§%' %§l§Rﬁ§§?6%?$*6?%ugﬂg¥ﬁ$n position 4 by an
am nocar bonyl, am no, acetyl am no, nethoxycarbonylam no or fornylam no
group, apk, Ak rel- TR0, Sy : phol i no,

3-qui nucl i Pngkgﬁsﬁgbﬁiﬁhfgkggﬁﬁﬁkgﬁa§?ﬁ§; 4-35#?§ﬂy ﬁggﬂranylaninq,

N- ( 4- hydr ok ye¥ervReRrKyNiamensy | N-44-hydrpxyeycdphesndlyitrnetdydamino,

Ci S-4- hydr p&y edBlaRSEUFETYA agiiad), 4-t@t4‘a@1iymfoFﬁiﬁ&ﬁyd@nﬂngr0Up which is
optionally subﬁ |&uted i&.%psiti n'1.b%§ .ﬁgth .ace%? met hoxycar bonyl
or et hoxycarBs bV BPERBOLINg o PofS nﬁﬁ@@ﬂnﬁhl PP substituted in
position 4 in the trans-configuration by a carboxyl, nethoxycarbonyl,

(1-pyrroligi ﬁ‘yé)-ca?f?gﬂy' iciE%pBQ' BQO‘E%%%Q‘zg'r,s-ﬁrIim%‘Ehy‘iin%‘ifp%'ﬁ%”%roup,

acetyl am no,” 4-t ér uf yl'oxycarbonyl am no

(iii) the RzNRp, group does not represent a phenylamino,
(3-methylphenyl)amino, (3-bromophenyl)amino,

~ (3-chlorophenyl) amino, (3-fluorophenyl)amino, (4-amino-
3-nitrophenyl)amino, (3,4-dichlorophenyl)amino,
(3-nitrophenyl)amino or (3-ethynylpheny1)amino'group when Ra
simultaneously represents a morpholino group, '
{(iv) the RyNRp group does not represent a
(3,4-dichlorophenyl)amino, (3-chlorophenyl)amino,
(3-bromophenyl) amino, (3-nitrophenyl)amino or
(3-ethynylphenyl)amino group when R, simultaneously represents
a cyclohexylamino group which is substituted in position 4 by a
carboxyl, - (1-pyrrolidinyl)carbonyl, morpholinocarbonyl, amino,
dimethylamino, acetylamino or hydroxyl group,

o

a tert-butylamino, isopropylamino, N- (4-hydroxycyclohexyl) -
N-methylamino, 4-tetrahydropyranylamino,
tetrahydrofurfurylamino, 4-oxocyclohexylamino,
4-piperidinylamino or l-methyl-4-piperidinylamino group,

(v) the RyNRp, group does not represent a (3-fluorophenyl)amino
group when Ro simultaneously represents an isopropylamino
group, Or

(vi) the RyNRp group does not represent a
(3-fluorophenyl)amino, (3-chloro-4-methoxyphenyl)amino,
(4-chloro-3-nitrophenyl)amino, (4-amino-3-nitrophenyl)amino,



hydr oxyl group, (1i1) the RaNRb group does not represent a phenyl am no,

( 3- et hyl phenyl ) am no, (3-bronophenyl)am no, (3-chlorophenyl)am no or

(3-fl uorophenyl )am no group when R err] simnultaneously represents a

nmor phol i no group, - 12 - - 9- (iv) the RaNRb
group does not represent a (3-fluorophenyl) am no, (3-chlorophenyl) am no
or (3-bronophenyl)am no group when R err] sinultaneously represents an

| sopropyl aga gmghaUP, 5081 chi¥robienPaNRRiABOUR4d@RSNBAL represent a
(3-fluorophenyl)an no, 3-ghloro-4-nethoxyﬁhgmgl)an1ﬂo, )
(4- chl or o- 3-GYaheBheRyl) amine, (4-amiRE-3- AriBpREAPALEMLAS™LPR- ani no-
?h5-d!Chlg(gpgﬁgub)anﬁnmor64saﬁkamoagéﬁygyaﬁfnblbanﬂafs-dighloro-

-am no- - (i en amno. .(3,4-dic raphenyl no
(3-ch|oropﬁéﬂ%??éﬁgﬁgmbe?égﬂggEﬁgﬁéﬁyﬁfgﬁPngﬁSFogﬁ éﬁ%ﬁﬁg%gPPfSly
si nmul t aneouspyeseptesand shpdroaysydlbhdxylamiobogerybani no group,
phar maceuti cal s containing these conpounds, their use for the treatnent of

di sorders, in particular of oncoses, and their preparation. However,
preferred Eepbbubastavessdi hielis FRerpRieAmesr apd their salts.

Particularly preferred compounds of the general formula I are

those in which
Ry denotes a hydrogen atom,

R}, denotes a 3-chlorophenyl, 3-chloro-4-fluorophenyl,
-3-(1,1,2,2-tetrafluorocethoxy)phenyl, 4-amino-
3,5-dibromophenyl, 4-amino-3,5-dichlorophenyl,

4- (benzyl)phenyl, 3-(benzyloxy)phenyl, 4-(benzyloxy)phenyl,
4- (benzyloxy) -3-chlorophenyl, 3-(hydroxymethyl)phenyl,
4-biphenylyl, 3-phenoxyphenyl, 4-phenoxyphenyl, 3-chloro-
4-phenoxyphenyl, 3-cyanophenyl, 3-trifluoromethoxyphenyl,
3-trifluoromethylphenyl, 3,4-difluorophenyl, 3-nitrophenyl,
3-ethynylphenyl, 4-amino-3-nitrophenyl, 4-chloro-
3-nitrophenyl, 3-chloro-4-cyanophenyl or 4-chloro-
3-cyanophenyl group

or Rz and Rp denote, together with the nitrogen atom located
between them, a 1-indolinyl or 1,2,3,4-tetrahydroquinolin-l—yl

group and

Rc denotes a 3-tetrahydrofuranyloxy or 4-tetrahydropyranyloxy

group,

a 1l-pyrrolidinyl group which is substituted in position 3 by an

amino, methylamino or ethylamino group,



abovenenti oned conpounds of the general fornmula | with the proviso that

(i) the RaNRb group does not represent a (3-chloro-4- fluorophenyl)am no
group when Rlerr] simultaneously represents a 1- piperidinyl group which is
substituted in position 3 by an ami no, ditfetthyl am no, acetyl am no or

met hoxycar bonyl am no group or in position 4 by an am no or di nmethyl.am no
group, a 3-piperidinylam no group which is optionally substituted in
POSItIQ? 1a by- g ﬁEbhiBigymugroupawhiphr&elbdbsyﬁtgtedpiwhpobikiomubsﬂntuied
in positi , 3 =R per azkRyl, grou
whi ch 1 s SERYPYOREREFRY BoSrey B hoy sORu ey, dny BorafabH Fipla 07 0P

- 10 - amneykybhexobpri no group mhlch IS substituted in position 4 by a
carboxyl, (1-pyrrolidinyl)carbonyl, nDrphoIinocarbonyI

2- (nnrphollnocarbon I.)ethyl, am ng, dinethy|amnno cetylanlnq, ¥F&nyl,
N-acet yl - h@n%tﬁypﬁﬁ%ﬁbnyl ﬁ?PPBIWBFﬁ?Ilér ?ﬁHGP ﬁg dFoBgsitign Yy an

N- (4- hydr cxyonehebByY|, ) (M-porbpladinglymethyl or dimethylaminomethyl

group,

a 1-piperidinyl group which is substituted in position 3 by an
amino, aminomethyl, aminocarbonyl, aminocarbonylmethyl,
acetylaminomethyl or methylsulphonylaminomethyl group,

a 1-piperidinyl group which is optionally substituted in
position 4 by an amino, hydroxyl, formylamino, methoxy,
methylamino, ethylamino, morpholinocarbonylamino,
methoxycarbonylamino, acetylamino, aminomethyl,
methylaminomethyl, ethylaminomethyl, 2-carboxyethyl,
2-methoxycarbonylethyl, 2-(morpholinocarbonyl)ethyl,
2-aminoethyl, 2-aminocarbonylethyl, 2-methylaminocarbonylethyl,
2-dimethylaminocarbonylethyl, 2-(pyrrolidinocarbonyl)ethyl,
carboxymethyloxy, methoxycarbonylmethyloxy, '
aminocarbonylmethyloxy, methylaminocarbonylmethyloxy,
dimethylaminocarbonylnethyloxy, morpholinocarbonylmethyloxy,
(1-pyrrolidinyl) carbonylmethyloxy, morpholino, l-pyrrolidinyl,
W 1-piperidinyl, 4-piperidinyl, l-methyl-4-piperidinyl,
l-piperazinyl, 4-methyl-l-piperazinyl, 4-dimethylamino-
1-piperidinyl, 4-amino-1l-piperidinyl, 2-oxo-1l-pyrrolidinyl,
4-hydroxy-l-piperidinyl, 4-methylamino-1-piperidinyl, 3-oxo-
1-piperazinyl, 4-methyl-3-oxo-l-piperazinyl, N-acetyl-
N-methylamino, N-methyl-N-methylsulphonylamino,
(1-piperidinyl)methyl, (1-piperazinyl)methyl, (4-methyl-
1-piperazinyl)methyl, morpholinomethyl, (1-pyrrolidinyl)methyl,
dimethylaminomethyl, acetylaminomethyl,
methylsulphonylaminomethyl, cyanomethyl,
(1-piperazinyl)carbonyl, (4-methyl-1l1-piperazinyl)carbonyl,
2-0xo-1-imidazolidinyl or 3-methyl-2-oxo-l-imidazolidinyl

group,



an n-propylamno group which is substituted in position 3 by a

nmet hoxycar bonyl am no or nor phol i no group, a 2-(l-piperazinyl)ethylam no

- group which is optionally substituted in position 4 of the piperazinyl

. noiety by a methyl, acetyl or nethoxycd?ﬂéth group, a

. 1- hydr oxymet hyl cycl opent yl am no, N (2-hydroxyethyl)- N ethylam no,

- 2- (acetyl am no) et hyl am no, tetrahydrofurfurylam no,

4-t et rahydr opyr anyl am no, 4-oxocycl ohexyl am no, norpholino, _

4- pi peri di gyl api s Js hyl 6k R I dign ) r t 410+

iSopropyIa%i%oﬁhggfé?%gﬁhd%gfg aﬁ?ﬁ%?y?S4¥P§FF3%“§%§p5?gﬁy¥%§g§n1fﬁ%?ﬁ§|-

4- pi peri di ApRorddaEiengdillyy in3 PRGN EnPYo AR | 9TOUR.) 't he RaNRb

group does not represent a (3-nethyl phenyl)am no group when R err]

si mul t aneously represents a_l1-piperidinyl. group which.i§ optiognally

SUbSti tut o8 MhaBEEYELoReRtaY Aibh At dryragesiereptyd BoElon 4 by an

am nocar bonyl, am no, acetyl am no, nethoxycarbonylam no or fornylam no

group, a_c m.no ,gr-0 ' ' I in position 4 by a

car boxyl , ﬁe%ﬁ%ﬁ@%ég %n??,z(f-g@?ﬁ%b&gfh3??%§?§%h$%?gﬁkrpholinocarbonyl,

am no, di nmethylam no, acetylam no, tert- butyl oxycarbonyl am no or hydroxyl

group, aa41D§EEEEQbEﬁ&§”b&%u§fQﬂﬁcﬁh&%hshbsQﬁEhQ@@|ih pesitiont @d Py a

position 1 by a nethyl, "acétyl, nethox carbon¥h, _
2-aminoethyl, 2-methoxyp eny&, 3-methoxyphenyl, 4-methoxyphenyl

or morpholinocarbonyl group,

N~ a l-homopiperazinyl or 4-methyl-l-homopiperazinyl group,
an 8-azabicyclo[3.2.1]-8-octyl group which is substituted in
position 3 by an amino, methylamino, dimethylamino or
acetylamino group or
an (R4NRg) group in which
Ry denotes a hydrogen atom, a methyl or ethyl group,
Rg denotes a hydrogen atom,
(U an isopropyl or tert-butyl group,

a methyl group which is substituted by a 2-piperidinyl,
3-piperidinyl, 4-piperidinyl, 1-methyl-4-piperidinyl,
l—tért-butyloxycarbonyl-4-piperidinyl, l-acetyl-
4-piperidinyl, 1-(morpholinocarbonyl)-4-piperidinyl,
l-ethyl-2-pyrrolidinyl, 1l-ethyl-3-pyrrolidinyl,
3-aminomethylcyclopentyl, 3-tetrahydrofuryl,
4-quinuclidinyl, 1l-piperazinylcarbonyl, 4-methyl-
l1-piperazinylcarbonyl or 4-acetyl-l-piperazinylcarbonyl

group,



N- net hyl am nocar bonyl , N, N-di net hyl am nocar bonyl, fornyl, cyano,

am nocar bonyl or ethoxycarbonyl group, an am no, (err]-al kylam no,

- 2-hydroxyet hyl am no, 4-oxocycl ohexyl am no,

N- ( 4- hydr oxycycl ohexyl ) - N-met hyl am no, tet¥&aHydr of ur f ur yl ani no,

4-t et rahydr opyr anyl am no, 3-nethyl norpholino or 3-qui.nuclidinylam no group,
-a 3,3-, 3,5-, cis-2,5- or trans-2,5-dinethyl norpholino group, (ii1) the
RaNRb group doeannethytpgesapt waiphedyl anbetitOBedetiny poisdiilonan by, a

(4 am nor 3 mi L EBERSILy ARP A RPESRbanTT, o SnihScarpbaaeny!) am no
(3- n|trophenyl)mﬁthﬁlemlpecerh9nyﬂphdnmhﬁhwﬂﬁmlgp§@§bﬂﬁyﬂ Rlerr]

si mul taneously § f?@ﬁiﬁlﬁyﬂggpﬁehiﬁlo HE2PRo1 inblokkrbbRg1RaNRb group does
not represent a ( | of ophenyl

am no, *( 3- chlorophenyl mn
(3- bronDphenyI)%nPhBerﬁﬂlﬂYiFﬁﬁhgﬁy yaftir AEEHY 13- BER?H?F&H&%fFf%ﬁ?ﬁG"group
when Rlerr] si muLa@ée?msty ipéfasﬁ:ﬁyscarbmwgmhprrb&o igr posindionh 2 by a
substituted in |t|o % a carboxyl, g E QLI é_%&@ g le
nor phol i nocar b PRet FYRRRY n& ~PAPSE ¢ AR 0 reRSadxyl  group,
a tert-butylan1qqplpeppdmpylantﬁmetNogycaybouyﬁeﬁepapexﬁﬁﬁnymwnébmﬂthﬁhﬁx
_4'tetrahydrOpyrfD¥§§PBf9dinyl, l-piperazinyl, 3-oxo-1l-piperazinyl,
4-methyl-3-oxo-1l-piperazinyl, 4-tert-butyloxycarbonyl-
l-piperazinyl, 4-acetyl-l-piperazinyl,
4-(morphblinocarbonyl)—1-piperaziny1, 2-0x0-
1-imidazolidinyl, 3-methyl-2-oxo-1-imidazolidinyl or
4 -aminocyclohexyl group,

a 2,2-dimethoxyethyl group,

a l-propyl group which is substituted in position 2 by an
amino group and optionally additionally in position 2 by a

methyl group,

a l-propyl group which is substituted in position 3 by an
amino, morpholino, acetylamino, methylsulphonylamino,
methoxycarbonylamino or morpholinocarbonylamino group,

a 2-propyl group which is substituted in position 1 by an
amino, phenoxy, 4-aminophenyl, l-piperidinyl or
diethylamino group,

a 2-propyl group which is substituted in position 1 by an
amino group and additionally in position 2 by a methyl

group,

a 2-propyl group which is substituted in position 2 by a
(1-piperazinyl) carbonyl, (4-methyl-1-piperazinyl)carbonyl
or (4-acetyl-l-piperazinyl)carbonyl group,



t et rahydrof urfuryl am no, 4-oxocycl ohexyl am no, 4-piperidinylam no or
1- met hyl - 4- pi peri di nyl am no group, (v) the RaNRb group does not represent
a (3-fluorophenyl)am no group when Rl err] simultaneously represents an
| sopropyl am no group, or (vi) the RaNRb:hﬁoUp does not represent a
(3-fluorophenyl)am no, (3-chloro-4-nethoxyphenyl)am no,

(4-chl oro- 3-ni trophenyl )am no, (4-am no-3-nitrophenyl)am no,

- 12 -

(4- am Ro43aBinpblitylope Ay 5)-aminopeftyamgmoup3- cyanophenyl ) am no,

(4-am no- 3, 5-di bronophenyl ) am no, (4-ani no-3-chl oro-5-bronophenyl)am no or
(3,5-dichloro- 4-dinethylaninophe;¥Léanino roup when Rl err] sinultaneousl

represents a 4- RyBRERYLygreHexyRd

sgeykgtitutrd int posdmirn, 4t bai an

stereoi soners aadetiihmingl,t dimetRelhnéubakkbopyel erred conpounds of the

gener al

'\/1

Gimet! . u
forml ad%.ngEY&Qt%ilelolcgrg,gh%tiaMllng, dggﬁg&gm?.ng%g; gzel?flamgxr?o or

N- (dimethylaminocarbonyl) -N-methylamino group,

a cyclohexyl grdup which is substituted in position 4 by a
hydroxyl, amino, methylamino, ethylamino, dimethylamino,
methoxycarbonylamino, N-acetyl—N-methylamino,
dimethylaminocarbonylaminq, ethylaminocarbonylamino,
benzoylamino, phenylsulphonylamino, phenylacetylamino,
2-phenylpropionylamino, morpholino, 1-pyrrolidinyl,
1-piperidinyl, 4-amino-l-piperidinyl, 4-dimethylamino-
l1-piperidinyl, l-piperazinyl, l-methyl-4-piperazinyl,
3-oxo-l-piperazinyl, 4-methyl-3-oxo-l-piperazinyl,
4-acetyl-l-piperazinyl, cyano, carboxyl,
morpholinocarbonyl, (1-pyrrolidinyl)carbonyl,
methoxycarbonyl, (4-methyl-l-piperazinyl)carbonyl,
(1-piperazinyl) carbonyl, (2, 6-dimethylmorpholino) carbonyl,
thiomorpholinocarbonyl, thiomorpholinocarbonyl S-oxide,
thiomorpholinocarbonyl S,S-dioxide, (4-acetyl-
l-piperazinyl)carbonyl, aminomethyl, methylaminomethyl,
ethylaminomethyl, dimethylaminomethyl,
l-piperidinylmethyl, 1-pyrrolidinylmethyl,
morpholinomethyl, l-piperazinylethyl, 4-methyl-
l-piperazinylmethyl, 2-aminocethyl,

2- (morpholinocarbonyl)ethyl or
2-(1—pyrfolidinylcarbonyl)ethyl group,

a 3-aminocyclohexyl or 3-dimethylaminocyclohexyl group,
a 4-oxocyclohexyl group,

a cyclohexylmethyl group which is substituted in the
cyclohexyl moiety in position 4 by an amino, aminomethyl

y



denotes a 3-chl orophenyl, 3-chl oro-4-fluorophenyl,

(1,1, 2, 2-tetrafl uoroet hoxy) phenyl, 4-am no- 3, 5-di bronophenyl,
am no- 3, 5-di chl or ophenyl 4-(benzy|)pheqy|, 3- (benzyl oxy) phenyl ,
(benzyl oxy) phenyl , 4-(benzy|oxy)-3-cﬁ|3ro§heny|, 3- (hydr oxynet hyl ) phenyl ,
4- bi phenyl yl, 3-phenoxyphenyl, 4-phenoxyphenyl, 3-chloro- 4-phenoxyphenyl,
3- cyanophenyl , 3-trif|uoronethoxyfhenyl, 3-trifluoronethyl phenyl,

3, 4-di f | uor ophenybenzyhvxycpheanylasinehgnoupheryin ROgatAON33nbyr 8phenyl ,
4-chloro- 3-ni 35 r o- 4- cyanophenyl or 4-chloro- 3-cyanophenyl
gr oup or Ra%ﬁéﬁé@?%&%%t%fgégbether with the nitrogen atom | ocated
between them a 1-indolinyl or 1,2,3,4-tetrahydroquinolin-1-yl group and
Rlerr] denotes ag %iﬁéff@i(ﬁ'%pf Grouy| Y chr id- bptiehxULPpBubBYienyedr aup,

a 1-pyrrolidinyl rqéﬁ]ﬁgéc IS Eﬂbftitutgg in Position 3 by an am no,

met hyl ani no or %ﬁ#%& i hooYrJupsStyL or etiyl group, - 13 -

a l-pyrrolidinyl group which is substituted in position 4 by a
4-hydroxyphenyl groug. Ang; a0l £1088! ddiéR POSLHLL8n210Y BuBBEI¥LEBEOYR
position 1 by a formyl, cyano, methyl, tert-

butyloxycarbonyl, methoxycarbonyl, 2-aminoethyl,
morpholinocarbonyl or (N,N-dimethylamino)carbonyl group,

Rb
3-
4-
4-

a cyclopentyl group which is substituted in position 1 by a
hydroxymethyl or in position 3 by an amino, carboxyl,
methoxycarbonyl or morpholinocarbonyl group,

a 4-aminobenzyl group,

a 4-tetrahydropyranyl, 4-tetrahydrothiopyranyl S-oxide or
4-tetrahydrothiopyranyl S,S-dioxide group,

a 3-quinuclidinyl, 1l-benzyl-4-(azacycloheptyl), 1l-tert-
butyloxycarbonyl-4- (azacycloheptyl), 4-(azacycloheptyl) or
1- (morpholinocarbonyl) -3-pyrrolidinyl group,

o with the proviso that the compounds

4-[(4-amino-3,5-dibromophenyl)amino] -6- [ (trans-4-hydroxycyclo-
hexyl) aminol pyrimido[5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-amino-1-piperidinyl] -
pyrimido[5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6~ [3-amino-1-
pyrrolidinyllpyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[4- (2-aminocethyl) -1-pipe-
razinyl]lpyrimido[5,4-d]lpyrimidine,



a 1-piperidinyl group which is substituted in position 2 by an am nonet hyl,
(1-pyrrolidinyl)nmethyl or dinethylam nonmethyl group, a 1-piperidinyl
group which is substituted in position 3 _by an am no, am nonethyl,

am nocar bonyl , am nocar bonyl net hyl , acet ﬁeérﬁ nonet hyl or

met hyl sul phonyl am nonet hyl group, a 1-piperidinyl group which is
optionally substituted in position 4 by an am no, hydroxyl, fornylam no,
nmet hoxy, nethylam no, ethylam no, norpholinocarbonyl am no,

ot hoxycar popth althig agetil.ATbaRend) SATBLIY. (AERRXLBTANOEL hy!

et hyl am noire car bo oxycar bonyl et ,
2- (nDrpholPhpeaiéényﬂjEVﬁymldgiémﬂnééPHVPmlgl&ﬁlnocarbonylethyl
2- met hyl am nocar bonyl et hyl , 2- d|nethylan1nocarbony|ethy|

L LB RASTRRERN Bl REOA TRk I, orear b et 3

d|nethylanpmpéaiamnylamﬁhpﬂpyy;m&dbmaonhdépgrhmnﬂhnenhyIoxy,

(1- pyrrolidinyl)carbonyl met hyl oxy, nDrphoIino 1-pyrrolidinyl,
1-piperidinyl, 4-piperidinyl, 1-nmeth I-4- eridinyl, 1- plpera2|nyl

4- et hyl - 14 pil p3r ahloyp-44£dnavophean hémlyog ﬁedﬂdmﬁyhyl -3-piperidinyl-

4-am no- 1- Qﬂnﬁﬁésgyﬁxm 819X2 anayﬁ.»mtia@hayl 4- hydr oxy- 1- pi peri di nyl ,

4- et hyl am no- peri |ny 3-0x0- 1-pi perazinyl,
4- et hyl - 3- oxo- 1- plpera2|nyl N-acet yl - N—nethylanlno

N- et hyl - “hHEKbeﬁmbﬁbgnytaﬁbﬂaphéﬁymoaﬁ&ndﬂnyLM4ﬁENhabetQ1-ukperaZ|nyI)

(Tpyr i ol 1 BPRYYIARERGY VELRBeRY L aREhS reyrgR L aaTe, P AT EREamiAsme.

net yl sul phonyl am nonet hyl , cyanonet hyl, (1-pi perazinyl)carbonyl,

4- et hyl - | L -
g ngfhyr & @g?ﬁéﬁﬁ?gézgc§gﬁ Fb§e339¥9mlnbﬁL@aqq WQLB¥ErBﬁ1d1nyl)cyclo
hexylam1no]pyr1m1d0[5 d]Plemldlne,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4~-(morpholino) cyclohexyl-
amino] pyrimido[5,4-d]pyrimidine,

'4-[(3-chloro-4-fluorophenyl) amino] -6- [trans-4-(2-
(morpholinocarbonyl) ethyl) cyclohexylamino]l pyrimido([5,4-
d]lpyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6-[(trans-4-
U hydroxycyclohexyl) amino]l pyrimido [5,4-d] pyrimidine,

4-[(4-chloro-3-nitrophenyl)amino] -6-[(trans-4-
hydroxycyclohexyl)amino] pyrimido [5,4-d] pyrimidine,

4-[(4-amino-3,5-dichlorophenyl)amino] -6~ [ (trans-4-
hydroxycyclohexyl) amino]l pyrimido [5,4-d] pyrimidine,

4-[(3—chloro-4-flu6ropheny1)amino]-6-[1-(hydroxymethyl)cyclo-
pentylamino]l pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [N-methyl-N- (2-hydroxy-
ethyl) amino] pyrimido([5,4-dlpyrimidine, '



- 14 - a 1-piperidinyl group which is substituted by a nethyl group and
additionally in position 4 by an am no group, a l-azacycl oheptyl or
4- am no- 1- azacycl oheptyl group, a norpholino or 2,6-dinmethyl norpholino
group, a 1-piperazinyl group which is L8bstituted in position 4 by a
2-am noet hyl , 2-net hoxyphenyl, 3-nmet hoxyphenyl, 4-nmethoxyphenyl or
nor phol i nocar bonyl group, a 1- honopi perazi nyl or
3hnehhyl-1-honppipera;inyl group, - an 8-azabicyclo[3.2.1]-8-octyl group

ich is guhstitityed I NOSidy : AR 0O, 1505598 ' ) RO
or acetyl %m’ (tg g;'j':lr1l1 c}(&%do;h a.nél_%%lhl\%[@)r . Ig?yoﬂ@, th\t/\ﬂ?{ tfL':h Qarg%gﬂdgﬁﬁd?g?s a
hydr ogen adt-gmory Lasimal pyriaide [Jyroud Pyrimidi®e denot es a hydrogen atom

4-[(3-chloro-4-fluorophenyl)amino] -6- [3- (morpholino) -
1-propylamino] pyrimido[5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6~ [2- (1-piperazinyl) -
1-ethylamino] pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl) amino] -6-[2- (1-acetyl-4-
piperazinyl)ethylamino] pyrimido[5,4-d]pyrimidine,

4-[(4-amino-3-nitrophenylfamino]—6-
(morpholino)pyrimido[5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- (4~
tetrahydropyranyloxy)pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-(3-
tetrahydrofuranyloxy)pyrimido [5,4-d]pyrimidine

- and the compounds in which

W the RzNR}p, group represents a 3-chlorophenylamino, (3-chloro-4-
fluorophenyl)amino, (3-nitrophenyl)amino or
(3-ethynylphenyl) amino group when Ro simultaneously represents
a 4-tetrahydropyranylamino, tetrahydrofurfurylamino, '
4-oxocyclbhexylamino, morpholino, 4-piperidinylamino,
isopropylamino, 1l-methyl-4-piperidinylamino, tert-butylamino,
N- (4-hydroxycyclohexyl) -N-methylamino,
4-hydroxycyclohexylamino, 4-aminocyclohexylamino,
4—dimethylaminocyclohex?lamino, trans-4-carboxycyclohexylamino,
trans-4- (1-pyrrolidinyl) carbonylcyclohexylamino or trans-
4-morpholinocarbonylcyclohexylamino group, are excepted,

their tautomers, their stereoisomers and their salts.



an isopropyl or tert-butyl group, a nmethyl group which is substituted

by a 2-piperidinyl, 3-pi peridinyl, 4-piperidinyl,

1- net hyl - 4- pi peri di nyl, 1-tert-butyl oxycarbonyl - 4- pi peri di nyl ,
1- acetyl - 4- pi peridi nyl, 1-(nDrphoITn%%anonyl)-4-piperidinyI,
1-ethyl-2-pyrrolidinyl, 1-ethyl-3-pyrrolidinyl,

3-am nonet hyl cycl opentyl, 3-tetrahydrofuryl, 4- qui nucl i di nyl ,
1- pi per azi nyl car bonyl , 4-nethyl - 1- pi per azi nyl car bonyl or

4-acety|-1;%%&?5@@&¥Q4¥%€¥¥Uﬂrefﬁfﬁgéngbﬁyounds of the g??eral formula I

15 - an group I'S substituted 1 n position I by a carboxyl,

met hoxycar Baeylthome dgcatisty| | net hyl ami nocar bonyl, di net hyl'ani nocar bonyl ,

1-pyrrolidinyl carbonyl, norpholinocarbonyl, 1-piperazinylcarbonyl,

4-nethy|-1-piperazinyIc?{bon | , 4-acetyl - 1-pi perazinyl carbonyl group or in
I

posi ti on 2Ray &GO RYIHAITE a5Po, 4-piperidinyl, 1-acetyl -
4-pi peridinyl, 1-nmethoxycarbonyl-4-piperidinyl, 1-nmethyl- 2-pyrrolidinyl,

4 Fert. but Phofislebien s JRHE e " Mgk SRR,

4- ( mor phol Brddanh@ny-tetysifiarcaxetioxy)-phenyll- idriakizw+ di nyl ,

3- met hyl - 230%0 gk vy GnfdpAfdryAl "N - 1 ofb ~AH A SRPHEnyr,0up,

4- (benzyl)phenyl, 3-(benzyloxy)phenyl, 4-(benzyloxy)phenyl,
3- (hydroxymethyl)phenyl, 4-biphenylyl, 3-phenoxyphenyl;
4-phenoxyphenyl, 3-trifluoromethoxyphenyl, 3-cyanophenyl,
3-trifluoromethylphenyl, 3,4-difluorophenyl, 3-nitrophenyl,
3-ethynylphenyl, 4-amino-3-nitrophenyl, 4-chloro-
3-nitrophenyl, 4-(benzyloxy)-3-chlorophenyl, 3-chloro-

4 -phenoxyphenyl, 3-chloro-4-cyanophenyl or 4-chloro-
3-cyanophenyl group

or Rz and Ry denote, together with the nitrogen atom located
between them, a i-indolinyl or 1,2,3,4-tetrahydroquinolin-1-yl

group,

Ro denotes a l-pyrrolidinyl group which is substituted in
position 4 by a 4-hydroxyphenyl group and additionally in
gj position 2 by a methyl group,

a l-piperidinyl group which is optionally substituted in
position 4 by an amino, methylamino, hydroxyl, formylamino,
. methoxycarbonylamino, N-methyl-N-methylsulphonylamino,
aminomethyl, morpholino, 1l-pyrrolidinyl, l-piperazinyl,
l-methyl-4-piperazinyl, (l1-methyl-4-piperazinyl)methyl,
4-dimethylamino-l-piperidinyl, 4-piperidinyl or 1l-methyl-
4-piperidinyl group, '

a 4-amino-3-methyl-1-piperidinyl group,

a 4-amino-4-methyl-1-piperidinyl group,



a 2, 2-di net hoxyet hyl group, a 1-propyl group which is substituted in
position 2 by an am no group and optionally additionally in position 2 by a
met hyl group, a 1-propyl group which is_substituted in position 3 by an
am no, norpholino, acetylam no, nethylsﬂlﬁﬁoﬁylanino, met hoxycar bonyl am no
or nor phol i nocar bonyl am no group, a 2-propyl group which is substituted
In position 1 by an am no, phenoxy, 4-am nophenyl, 1-piperidinyl or
giethylanino group, a 2-propyl group which is substituted in position 1
y an am ngQ gr |t | e 4 I L, t ; a

2 propyl oo R AR R il ch PES Sutk Feied TR(J01 616HPS pyfan
( 1- pi- per aziamiinametBurlyl aminoearbenyl -¢F RMEBOFATYRY ealhy brgroup,
(4-acetyl -1-pi perazi nyl ) carbonyl group, -

16 - - a 4-amnobutyl or a 5-am nopentyl_group,
a 1—azacyé&oheptyl or 4- m{hgllggzaéycloheptyl group,

a morpholino group,

a l-piperazinyl group which is substituted in position 4 by a’
2-methoxyphenyl, 3-methoxyphenyl or 4-methoxyphenyl group,

a l-homopiperazinyl or 4-methyl-l-homopiperazinyl group,

an 8-azabicyclo[3.2.1]1-8-octyl group which is substituted in
position 3 by an amino or acetylamino group or '
an (R4NRg) group in which
R4 represents a hydrogen atom, a methyl or ethYl group,
Rs represents a hydrogen atom,
a methyl group which is substituted by a 3-tetrahydrofuryl,
4-piperidinyl, l-methyl-4-piperidinyl, 1l-tert-
i;, butyloxycarbonyl-4-piperidinyl or 4-quinuclidinyl group,

an ethyl group which is substituted in position 2 by
hydroxyl, amino, 4-tert-butyloxycarbonyl-l-piperazinyl or
4 - (morpholinocarbonyl) -1-piperazinyl group,

a 2,2-dimethoxyethyl group,
a l-propyl group which is substituted in position 2 by an

amino group and optionally additionally in position 2 by a

methyl group,



a phenyl group which is substituted in position 4 by an acetyl am no,

di nmet hyl am nocar bonyl, di net hyl am nocar bonyl am no, et hyl am nocar bonyl am no
or N-(di methyl am nocar bonyl) - N net hyl am no group, a cycl ohexyl group
which is substituted in position 4 by a -hg@iroxyl, am no, methyl ami no,

et hyl am no, di nethylam no, nethoxycarbonyl am no, N-acetyl-N-nethyl am no,

di net hyl am nocar bonyl am no, et hyl am nocar bonyl am no, benzoyl am no,

phenyl sul phony| aniirgpropianygreugt whErknds sashEnuteddinnpydstiith 3 by an
nmor phol i no, 1- p¥JroI|d|@& 1- pi peridi nyl, 4-am no-1-piperidinyl,

4- di met hyl am no- i %5 Fﬁln 1- plpera2|nyl, 1-nethy|-4-piperaziny|,

3- 0x0- 1- pi perazi nyl, 4-nethyl - 3 0xo0- 1- piperazinyl 4-acetyl -1- pi perazi nyl,

cyano, carboxyl 4 ngHQﬁ?H ja plp%mwch ik @ﬂﬂgy qyﬂngﬁ@&Q%&@ron 1 by a

met hoxycar bonyl , era2|ny )car

(1- pi per azi nyl ) PREFOHY), 4-emisopheamly| Pﬂﬁﬁr#ﬁﬂbﬁfEﬁhﬂlethYlamlno

t hi onor phol i nocgt-bapy! . thlonnrpholinocarbonyl S- oxi de,

t hi onor phol i nocar bonyl S, S-di oxi de, (4-acetyl- 1-piperazinyl)carbonyl,
am nonet hyl , net hyl am nonet hyl, et hyl am nonet hyl, di met hyl am nonet hyl ,
1-piperidinylneahgkprbpgﬂrQdew whlicdt gl substithdledndmepodition 1 by an

1- pi inyl et Qyli 4+ t
2 Crbr phol | nocaPhaRs! packy) 50 SR ichandy T8 et sl B0 W sei. o

3-am nocycl ohexgkogp, 3- dlnethylanlnocyclohexyl group, a 4- oxocyclohexyl
group, a cyclohexylnethyl group which is substituted in the cyclohexyl

noiety in 03|t|on 4 no, am noneth
\“jy P ml%O uty or a 5- amg%op%ntyl group,

a cyclohexyl group which is substituted in position 4 by a
hydroxyl, dimethylamino, l-methyl-4-piperazinyl,
l-piperazinylcarbonyl, l-methyl-4-piperazinylcarbonyl, 4-
dimethylamino-1l-piperidinyl, carboxyl, morpholinocarbonyl,
(1-pyrrolidinyl)carbonyl, methoxycarbonyl, aminomethyl,
methylamino, methoxycarbonylamino,

2- (morpholinocarbonyl)ethyl or
2-(1-pyrrolidinylcarbonyl)ethyl group,

a cyclohexylmethyl group which is substituted in the
_ cyclohexyl moiety in position 4 by an amino, aminomethyl or
L/- benzyloxycarbonylamino group or in position 3 by an

aminomethyl group,

a l-methyl-3-piperidinyl group,

a 4-piperidinyl group which is substituted in position 1 by
a cyano, methyl, tert-butyloxycarbonyl,

(N, N-dimethylamino) carbonyl or methoxycarbonyl group,

a 4-aminobenzyl group,



- 17 - : or benzyl oxycar bonyl am no group or in position 3 by an

am nonet hyl group, a 3-piperidinyl group which is optionally
substituted in position 1 by a nethyl_or ethyl group, a

4-pi peridinyl group which is optionally stibstituted in position 1 by a
fornyl, cyano, nethyl, tert- but yl oxycar bonyl , net hoxycarbonyl,

2- am noet hyl , nmor phol i nocar bonyl or (N, N-di met hyl am no) car bonyl group,

ﬁ gyclopentyl gr Gupruimiucil iidd nylbs tli-thenay l 4 pEAagwH ahentyl ), 1-texrt-

ydr oxynet hyl ' It by ' 4 - (a ZER YD I
or nor phol i noc%&gé)%;?%?fgra?&%?lﬁ G (%a}a?-yg}n%#c%}?%%x; oup(,;=1 a oy
4-tetrahydropyS&®p, 4-tetrahydrot hiopyranyl S-oxide or
4-Letrarydrothiopyranyl_S,S—dioxide group, a 3-quinuclidinyl,

1- benzyl - 4- (azacycl ohept.yl ), ,1l-tert -

but yI oxycaf"l?r&ﬁyld‘&- Pf?&éfa) Skt 3'1136 SPTRHSR | ohept yl ) or

1- (nor phol i nocar bonyl ) - 3- pyrrol idi nyl group,
4-[(4-amino-3,5-dibromophenyl)amino]l -6~ [ (trans-4-
hydroxycyclohexyl)amino]pyrimido[5,4-d]pyrimidine,

4-[(4-amino-3,5-dichlorophenyl)anmino] -6-[(trans-4-
hydroxycyclohexyl) amino]l pyrimido[5,4-d]pyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6- [ (trans-4-
' hydroxycyclohexyl) aminol pyrimido [5,4-d]lpyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6-
(morpholino) pyrimido[5,4-d]lpyrimidine,

4-[(4-chloro-3-nitrophenyl)amino] -6-[(trans-4-
hydroxycyclohexyl)aminq]pyrimido[5,4-d]pyrimidine,

and the compounds in which

the RyNRp group represents a (3-chlorophenyl)amino, (3-
nitrophenyl)amino or (3-ethynylphenyl)amino group when R¢
simultaneously represents a tetrahydrofurfurylamino,
morpholino, 1-methy1-4-piperidinylémino, |

N- (4-hydroxycyclohexyl) -N-methylamino,
4-hydroxycyclohexylamino, 4-dimethylaminocyclohexylamino,
trans-4-carboxycyclohexylamino, trans-

4- (1-pyrrolidinyl) carbonylcyclohexylamino or trans-
4—ﬁorpholinocarbonylcyclohexylamino group,

and the compounds in which

the RyNRp group represents a (3-chloro-4-fluorophenyl)amino
group when R, simultaneously represents a l-methyl-3-



with the proviso that the conpounds

4-[ (4-am no- 3, 5-di br onophenyl ) am no] - 6-[ (trans- 4- hydr oxycycl o-

hexyl ) am no] pyri m'do[ 5, 4-d] pyri m di ne,

4-[ (3-chl oro-4-fl uorophenyl ) ami no] - 6- [ 4~aB#no- 1- pi peri di nyl ] -

- pyrimdo[5, 4-d] pyri m di ne,

"4-1(3-chl oro-4-fluorophenyl)am no] -6-[ 3-am no-1 -

pyrrol i di nypigeariddmy]amiind] pyetnallydeofurfurylamino,

4-[(3-chl orp-4- ' 67 [4-(2-am t hyl ) | pe-
L( §E§%é&%§%f§%%§%+%f%@g@%f 1[pr83yf£%988,hﬁ %eéﬁ?i

razi nyl ] pyri

- 4- [ ( FchR dydroxyehybhaning ant reigof B-pipewvidinyl, morpholino, _

piperidinyliIHgEﬁQIKHE?FbéQ£Hﬁﬁ§déﬂfﬁb 4-hydroxycyclohexylamino,
4- (3-chl or'o- 4-fl'uor ophenyl ) am no] - 6- | 3-
pi peri di nyl4rfHegprlamipeeralahesylanthde N- (4-hydroxycyclohexyl) -
4- [ ( 3- chl ono-rfefhyambienyt yams 1o} cdrbdxyeydlohSxpl arins] nytans-
4- (2- (morpholinocarbonyl) ethyl) cyclohexylamino, trans-
4- (1-pyrrolidinyl)carbonylcyclohexylamino or trans-

4 -morpholinocarbonylcyclohexylamino group, are excepted,

their téutomers, their stereoisomers and their salts.

formula I may be mentioned by way of example:

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-methoxycarbonylamino-

l1-piperidinyl]lpyrimido([5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [ (3-quinuclidinyl) -
amino] pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-formylamino-
1l-piperidinyl]pyrimido(5,4-d]lpyrimidine,

\J 4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (aminomethyl) -
l-piperidinyl]lpyrimido(5,4~d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [1-methoxycarbonyl-
4-piperidinylamino] pyrimido[5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [3-amino-
propylamino]l pyrimido[5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-aminobenzyl -
amino]pYrimido[5,4-d]pyrimidine,

The following particularly valuable compounds of the general

18



am no] pyri m do[ 5, 4-d] pyri m di ne,

4-[ (3-chl oro-4-fl uorophenyl)am no]-6-[4-(N-.acetyl - N

met hyl am no) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne,

4-1 (3-chl oro- 4-f | uorophenyl ) ani no] - 6-[ 4- @B pyrrolidinyl)cycl o-

hexyl am no] pyri m do[ 5, 4-d] pyri m di ne,
4-[(3-chloro-4-fluorophenyl)am no] - 6-[4-(norpholino)cycl ohexyl -

am no] pyr i 4 (o4 Saktifppy | Eradchdprophenyl) amino] -6- [trans-4- (morpholino-

4-[(3-chloro-4-fl uorophenyl e - L& -4 (2 « 4o
(nDrphoIiﬁ%%ﬁ?%%%g?fgeE?ﬁ%%ggggﬁgk}ggkgﬁ% %}?r%{géfgfiPl byr'i m di ne,
ﬁ-5(4-anino-3-nitropheny|)anino]-6-[(trans-4-

ydr oxycyc) o D s ph, 6 Qk z Wheh ne - 4 ‘34—
I TR e s bt o6- (crane-4- pymctsaing
hydr oxycycFaHeRpY} kY RAPPSITAFBOPS] B éPB}BP&#d#ﬁQprrlmldlne'

4-[ (4-am no- 3, 5-di chl or ophenyl ) am no] -6-[ (trans-4-

hydr oxycycl ohexyl ) am no] pyti m dof 5, 4- i mi di ne, . s as
4-[(3-ch|o%bPZ3fF%@PBBﬁ%ﬁ%ﬁYSHPRb??§9?%g%h§g?§£3%ééﬁ&PﬁBﬁﬁﬁg}nyl)'
pent yl am nb}pyperidbhlIpgipnidnil8i ded] pyrimidine,
4-[ (3-chl oro-4-fl uorophenyl)am no] - 6-[ N-net hyl - N- (2- hydr oxy-
ethyl)anino]pyrinido[5,4-d£pyrinidine

4-[(3-chloro-4-£f uorophenylﬁamino]-6-[4-(aminomethyl)-

cyclohexylmethylamino] pyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[4-quinuclidinyl-
methylamino] pyrimido[5,4-d]pyrimidine,
4-[(3-chloro-4-fluorophenyl) amino] -6- [2-amino-2-methyl-
1-propylamino]l pyrimido[5,4-d]lpyrimidine,
4- [ (3-chloro-4-fluorophenyl)amino] -6- [N-methyl-N- (1-methyl-
4-piperidinyl) amino]l pyrimido[5,4-d]lpyrimidine,
4-[(3-chloro-4-fluorophenyl)amino] -6- [4-piperidinyl-
methylamino] pyrimido [5,4-d]lpyrimidine,

&j 4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (morpholino) -

l-piperidinyl]lpyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[4- (1-pyrrolidinyl) -
1-piperidinyllpyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [3- (aminomethyl) -
cyclohexylmethylamino] pyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-£fluorophenyl)amino] -6-[4- (1-methyl-
4-piperidinyl) -1-piperidinyl]lpyrimido([5,4-dlpyrimidine,



19 - 4-[ (3-chl or o-4-f1 uorophenyl ) am no] - 6- [ 3- ( net hoxycar bonyl am no) -
propyl am no] pyri m do[ 5, 4-d] pyri m di ne,
[(3-ch|oro-4-f|uorophenyl)anino]-6-[3-gﬁnrpholino)-

propy! ami no] pyri ni do[ 5, 4- d] pyri mi di ne, 26 -

[ (3-chl oro-4-fl uorophenyl )am no] - 6-[ 2-(1- pi perazinyl) -

et hyl am no] pyri m do[ 5, 4-d] pyri m di ne,

[ (3-chl ogo{43fthbopphenfinerophendl) damihohe6th-41-methyl -

p
[
[
et
[
et

(- am re BARFERERREA DY eRb RS A HBY BB BB S, & AbBYEL B8RS 1 i i ne,
(3-chl oro-4- quorophenyI)anino]-6-(47 o '
rahydr opy§ gﬂwfﬂmfgya' ﬁeiﬂéﬁﬁiﬂgﬂgéﬂh@l 0§~ [4-hydroxy-

(3-chl oro- uor opheny

1-
4-
1-
4-
1-
4-
pi
4-
4-
t
4-
t rahydro%upaa?rbdy?x}}pnraefQOA

I PHFémpdine,

dfp

4-[(3-chloro-4-fluorophenyl)amino] -6- [ (1-cyano-
4-piperidinyl)aminol pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[ (1-methyl-
4-piperidinyl)methylamino] pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino} -6-[2- (4- (morpholino-
carbonyl) -1-piperazinyl)ethylamino] pyrimido[5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-amino-1-azacyclo-
heptyllpyrimido[5,4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (azacycloheptyl) -
aminol pyrimido[5, 4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [trans-4-aminomethyl-
cyclohexylamino] pyrimido[5,4-d]lpyrimidine,

Q/= 4-[(3-chloro-4-fluorophenyl)amino] -6- [3-aminomethyl-
1-piperidinyl]lpyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl) amino] -6- [4- (1-methyl-
4-piperidinyl) -1-piperidinyl]lpyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-amino-4-methyl-
1-piperidinyl]pyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [endo-3-acetylamino-
8-azabicyclo[3.2.1] -8-octyl]lpyrimido(5,4-d]lpyrimidine,



and the conpounds in which the RaNRb group represents a

3-chl orophenyl am no, (3-chloro-4- fluorophenyl)am no, (3-nitrophenyl)am no
or (3-ethynyl phenyl)am no group when Rc sinultaneously represents a

4-t et rahydr opyr anyl am no, tetrahydrofurfu®yl ami no, 4-oxocycl ohexyl ami no,
mor phol i no, 4-pi peridinylam no, isopropylam no,

1- met hyl - 4- pi peri di nyl am no, tert-butyl am no,

N- (4- hydr oxyqy@-eto- meidndpmm)aﬂniw]rwywe(ommam no,
4- anlnocyclogiﬁgﬁa O 4 mﬁgﬁ |§¥5é¥¥: §¥Tb§%fﬁ&&@[s 4-d]lpyrimidine,

trans- 4- cath
trans-4-(1- pyrrol|d|nyl)carbonylcyclohexylan1no or trans-

4- hol ), t aut
mor phol | 2 omrséﬁ? % wﬁr%]ouw [ $n SXE 6P RSl hy 1 4HERS- L AUL ONET S,

their ster I r salt

20 - Ve Jodesiyiamimol pyrimsidelh doreidnidinge general fornula | are

those in which Ra denotes a hydrogen atom’ Rb denotes a 3-chl orophenyl,

35 i br omdgHERyTe- (A oGHARFP H AR 3 S ALy & 2m O

amino]l pyrimido[5,4- d]plemldlne,

4-[(3-chloro-4-fluorophenyl)amino] -6- [1-dimethylaminocarbonyl -
4-piperidinylaminol pyrimido[5,4-d]lpyrimidine,

(3'8) -4- [ (3-chloro-4-fluorophenyl)amino] -6- [(3'-quinuclidinyl) -
aminol pyrimido[5,4-d]lpyrimidine,
(3'R) -4- [ (3-chloro-4-fluorophenyl)amino] -6- [(3'-quinuclidinyl) -
aminol pyrimido[5,4-dlpyrimidine,
4- [ (3-chloro-4-£fluorophenyl)amino] -6- [1-methyl-4-
piperidinylaminol pyrimido[5,4-dlpyrimidine
and their salts.
The compounds of the general formula I can be prepared, for

X\; example, by the following processes:

a) Reaction of a compound of the general formula
. \ R,
NN , (II)
N
N

in which

Re is as defined at the outset, and

Z, represents a leaving group such as a halogen atom, for
example a chlorine or bromine atom or a methylsulphonyl or a
hydroxyl group, with an amine of the general formula



benzyl ) phenyl, 3-(benzyl oxy)phenyl, 4-(benzyl oxy) phenyl,

hydr oxynet hyl ) phenyl , 4-bi phenyl yl, 3-phenoxyphenyl, 4-phenoxyphenyl,
ri fluoromethoxyphenyl, 3-cyanophenyl, 3-trifl uoronethyl phenyl,

-di fl uor ophenyl, 3-nitrophenyl, 3-ethyﬁ§|ﬁhenyl, 4- am no- 3- ni trophenyl,
hl oro- 3-nitrophenyl, 4-(benzyl oxy)-3-chlorophenyl, 3-chloro-
phenoxyphenyl, 3-chl oro-4-cyanophenyl or 4-chloro- 3-cyanophenyl group

r Ra Snd Rb denote, together with the nitrogen atom | ocated between t hem
a l-indolinyl or 1,2, 3,4-tetrahyd b.nol i n-1-yl : Rc denotes a
1-pyrrolidinyl group which is g%b?%??ﬁ?gd in pos1?¥gﬁp4 by a

4- hydr oxyphenyl group and additionally in position 2 by a nethyl group, a
1-piperidi[?ﬂ WwHQ4p which is optionally substituted in position 4 by an
am no, nethylam no, hydroxyl ormyl am no, net hoxycar bonyl am no,

N- et hyl - NBeetaRd &b %‘ffnﬁ%rﬂ%%n%i%'bn@?%y‘?‘}t%?phol ino, 1-pyrrolidinyl,
| - pi perazi nyl, 1-nethyl-4-piperazinyl, (1-nethyl-4-piperazinyl)nethyl,

b0 T LD RS Uit GO S oo "B otk ELCA"N

~ 4- am no- 4- nidproparp herbutansel griegrahydrofuran, dioxane, toluene,
chlorobenzene, dimethylformamide, dimethyl sulphoxide, ethylene
glycol monomethyl ether, ethylene glycol diethyl ether or
sulpholane, where appropriate in the presence of an inorganic

base, for example sodium carbonate or potassium hydroxide, or

- (
-(
-t
4
c

4
3
3
3,
4
4
0

~ of a tertiary organic base, for example triethylamine or
pyridine, it also being possible for the latter simultaneously
to act as solvent, and where appropriate in the presence of a
reaction promoter such as a copper salt, an appropriate amine
hydrohalide or alkali metal halide at temperatures between 0
and 200°C, but preferably at temperatures between 60 and 150°C.
The reaction can, however, also be carried out without solvent
or in an excess of the compound of the genetal formula IIT

employed.

If Zi denotes a hydroxyl group, the reaction is expediently
carried out in the presence of hexamethyldisilazane, preferably
Lj without other solvent and, where appropriate in the presence of
a reaction promoter such as an organic acid such as, for
example, toluenesulphonic acid at temperatures between 0 and
200°C, but preferably at temperatures between 60 and 180°C.

b) To prepare compounds of the general formula I in which Rg
represents one of the radicals mentioned for R, at the outset
and linked via an oxygen or nitrogen atom to the
pyrimido[5,4-d]lpyrimidine:

Reaction of a compound of the general formula



- 21 - a 1l-piperidinyl group which is substituted in position 3 by an

am nonet hyl , am nocar bonyl or am nocarbonyl net hyl group, a
1-azacycl oheptyl or 4-am no-1-azacycl ohepfyl group, a nor phol i no group,
a 1-pi perazinyl group which is substitut in position 4 by a

2- met hoxyphenyl, 3-nmet hoxyphenyl or 4-nmethoxyphenyl group, a
1- honDplperaZ|nyI or 4-methyg-1- hoaﬁplperazinyl group, an
- 8-azabi cycl o[ 3. 2. 1] - 8- oct yl d?s ich is substituted in position 3 by an

am no or acetylam no group or an (R4NR5) group in which R4
represents a hydrogen atom ay hyl group, R5 represents a
hydr ogen at om a met hyl ygrodp mﬁ ch is substitdI¥ by a
3-tetrahydrofuryl, 4-pipeL§g' N- et hyl - 4-pi peridinyl, 1-tert-
but yl oxycar bonyl - 4- pi peri di nyl- 8r 4-qui nuclidinyl group,

in which

Ry and Rp are as defined at the outset, and

Z, represents a leaving group such as a halogen atom, a
substituted hydroxyl, mercapto, sulphinyl or sulphonyl group
such as a chlorine or bromine atom, a methoxy, ethoxy, phenoxy,
methylsulphinyl, ethylsulphinyl, methylsulphonyl or
ethylsulphonyl group, with a compound of the genefal formula -

H - Rc 1 (V)

in which
Rc represents the radicals mentioned for Rc at the outset and
linked via an oxygen or nitrogen atom to the pyrimido(S5,4-

d] pyrimidine.

The reaction is expediently carried out in a solvent such as
isopropanol, butanol, tetrahydrofuran, dioxane, toluene,
chlorobenzene, dimethylformamide, dimethyl sulphoxide, ethylene
glycol monbmethyl ether, ethylene glycol diethyl ether or

) sulpholane, where appropriate in the presence of an inorganic

1 base, for example sodium carbonate or potassium hydroxide, or
of a tertiary organic base, for example triethylamine or
pyridine, it also being possible for the latter simultaneously
to act as solvent, and where appropriate in the presence of a
reaction promoter such as a copper salt, an appropriate amine
hydrohalide or alkali metal halide at temperatures between 0
and 150°C, but preferably at temperatures between 20 and 120°C.
The reaction can, however, also be carried out without solvent
or in an excess of the compound of the general formula V

employed.



an ethyl group which is substituted in position 2 by hydr oxyl , am no,

4-tert-butyl oxycarbonyl - 1- pi perazi nyl or

4- (mor phol i nocar bonyl ) - 1- pi per azi nyl grogﬁjs a 2, 2-di net hoxyet hyl
tituted

group, a 1l-propyl group which is’s in position 2 by an
am no group and optionally additionally in position 2 by a met hyl
group, - 22 - pyl group which is
substitut edith poshilcoho3 bf aheagensrgﬂoﬁprmula .8 GE@pyﬁagﬁcmmm\Mﬂ chis

substitute ré@e?gﬁﬂ&' earh@& eulehgﬁ%& \A% %%&qa%n&hcoiabm Beld, Ak r-eor

di et hyl am group, -pro roup I's suhstituted in po SItIOﬂ 1
by an an1néPBFQBEléﬁéraéﬁlFPGnEF epﬁep8§|FPoRrSaHQCaoﬁbﬂﬁ?FQBPdﬁp asey
4-am nobut ghicRr a@ Wiahi eBpeBpplropirdeBe alkali metal alcoholate at

temperatures between 0 and 100°C.

If the result according to the invention is a compound of the
general formula I containing an amino, alkylamino or imino
group, the latter can be converted by acylation or
sulphonylation into a corresponding acyl or sulphonyl compound
of the general formula I, or

a compound of the general formula I containing an amino,
alkylamino or imino group, the latter can be converted by
alkylation or reductive alkylation into a corresponding alkyl
compound of the general formula I, or

a compound of the general formula I containing a carboxyl
group, the latter can be converted by esterification into a
corresponding ester of the general formula I, or

a compound of the geheral formula I containing a carboxyl or
ester group, the latter can be converted by amidation into a
corresponding amide of the general formula I, or

a compound of the general formula I containing a primary or
secondary hydroxyl group, the latter can be converted by
oxidation into a corresponding carbonyl compound of the general

formula I.

Subsequent esterification is carried out where appropriate in a
solvent or solvent mixture such as methylene chloride,
dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran or dioxane or,
particularly advantageously, in a corresponding alcohol, where
appropriate in the presence of an acid such as hydrochloric
acid or in the presence of a dehydrating agent, for example in



a cycl ohexyl group which is substituted in position 4 by a hydroxyl,

di net hyl am no, 1-nethyl -4-pi perazinyl, 1-piperazinylcarbonyl,

1- net hyl - 4- pi per azi nyl car bonyl , 4- di net hyl am no- 1- pi peridi nyl, carboxyl,
nor phol i nocar bonyl, (1-pyrrolidinyl)carb |5 met hoxycar bonyl, am nonet hyl,
met hyl am no, net hoxycar bonyl am no, 2-(norpholinocarbonyl)ethyl or

2- (1-pyrrolidinyl carbonyl)ethyl group, a cycl ohexyl net hyl group which is
subst i t ut ethé nptrbsenygel olieigbbmtiydt vhilorpdermade ,4 thni caylamhior isds ,nonet hyl
or benzy! oxyeRLPADY LATLOBSG1ANR, Okl rAdlk! b e® el ALARIIY P
a l-nethyl -3-prpefidinyl "group, | a 4-piperidinyl group which is

substi t ut ep-taluenesndphonpg acdgdanpho s taichloemidery phosphgrus

(N, N-di met by} g8k Qe ¢anbRnydieycTBhByycarbeayimdgayp.  a 4-am nobenzyl
group, g .. - 23 - ] ,a,%—qU|nucI|d|nyI,
1- benzyl - M (¥zae¥EYshepesy) carbpdiimide/N-hydroxysuccinimide ‘or

but yl oxycag bepdtrodybenaecyeliabepeybhdor whefraz appebpiéptyl,) additdonadly in

the presence of 4-dimethylaminopyridine,
N,N'-carbonyldiimidazole or
triphenylphosphine/tetrachloromethane, expediently at
temperatures between 0 and 150°C, preferably at temperatures
between 0 and 80°C.

Subsequent acylation or sulphonylation is, where appropriate,
carried out in a solvent or solvent mixture such as methylene
chloride, dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran or dioxane with an
appropriate acyl or sulphonyl derivative, where appropriate in
the presence of a tertiary organic base or in the presence of
an inorganic base or in the presence of a dehydrating agent,
for example in the presence of.isobutyl chloroformate, thionyl
chloride, trimethylchlorosilane, sulphuric acid,
methanesulphonic acid, p-toluenesulphonic acid, phosphorus
trichloride, phosphorus pentoxide,
N,N'-dicyclohexylcarbodiimide,

U N,N'-dicyclohexylcarbodiimide/N-hydroxysuccinimide or
l1-hydroxybenzotriazole and, where appropriate, additionally in
the presence of 4-dimethylaminopyridine,
N,N'-carbonyldiimidazole or
triphenylphosphine/tetrachloromethane, expediently at
temperatures between 0 and 150°C, preferably at temperatures
between 0 and 80°C. '

Subsequent alkylation is carried out, where appropriate, in a
solvent or solvent mixture such as methylene chloride,
dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran or dioxane with an
alkylating agent such as an appropriate halide or sulphonic



=3

ith the proviso that the conpounds
- [ (4-am no- 3, 5- di br onophenyl ) am no] -6-[ (trans- 4-
ydr oxycycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di ne,

- [ (4- am no- 3, 5-di chl or ophenyl ) ani no] - 6-1 (3% ans- 4-
ydr oxycycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di ne,

-[(4-am no- 3-ni trophenyl )am no] -6-[.(trans- 4-
ydrzxycycl@@Q@&I)&ﬁﬁﬂ@h@ﬁpﬂa(ﬂﬂﬁﬁlhgﬂ Hlr iiediides, ethyl bromide, dimethyl
L A O a2l SR AT Ol e 10T RAGLL UG Al o U R S0
hydr oxycycl @lfemylt)eamnaz]ypmgazﬂcx[ &M]q:;ymnn@m@resm tdfe agprijpmrginia

whi °
ni {fgpheagﬁfgﬁgﬁgﬁgé@ﬁ%he r@ﬁ am no gr oup r) "’U" J](S?U -

si mul t aneouPrefieg] 6hollno
1- et hyl - 4- pi peri di nyl am no, N-(4- hydroxycyclohexyl) N—nethylan1no

4 hydroxycyel hexyl am 10, 4 e ATV Y ONSI. A Wi wien an

trans- 4- car
4-(1-pyrrp|a@mﬁxtﬁdambomﬂnhqﬂyﬂnuqﬁpnundasmchraﬂmformaldehyde,
4'”Drph°"”%%%%%ﬂ%@ﬁ?&é}”E?SBf%HéYaéﬂyaé% acetone or butyraldehyde in the

presence of a complex metal hydride such as sodium borohydride,

-hj-bj-hj-b

lithium borohydride or sodium cyanoborohydride, expediently at
a pH of 6-7 and at room temperature or in the presence of a
hydrogenation catalyst, for example with hydrogen in the
presence of palladium/carbon, under a pressure of 1 to 5 bar of
hydrogen. The methylation is, however, preferably carried out
in the presence of formic acid as reducing agent at elevated
temperatures, for example at temperatures between 60 and 1205C.

Subsequent amidation is carried out by reacting an appropriate
reactive carboxylic acid derivative with an appropriate amine,
where appropriate in a solvent or solvent mixture such as
methylene chloride, dimethylformamide; benzene, toluene,
chlorobenzene, tetrahydrofuran, benzene/tetrahydrofuran or
dioxane, it being possible for the amine employed

L/ simultaneously to act as solvent, where appropriate in the
presence of a tertiary organic base or in the presence of an
inorganic base or with an appropriate carboxylic acid in the
presence of a dehydrating agent, for example in the presence of
isobutyl chloroformate, thionyl chloride,
trimethylchlorosilane, sulphuric acid, methanesulfonic acid, p-
toluenesulphonic acid, phosphorus trichloride, phosphorus
pentoxide, O-(benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium
tetrafluoroborate, N,N'-dicyclohexylcarbodiimide,
N,N'—dicyclohexylcarbodiimide/N-hydroxysuccinimide oxr
1-hydroxybenzotriazole and, where appropriate, additionally in
the presence of 4-dimethylaminopyridine,
N,N'-carbonyldiimidazole or



and the conpounds in which - the RaNRb group represents a

(3-chl oro-
a 1-nethyl -

plperldlnylanlno, t et r ahydr of ur f uryl ami no;

4- quorophenyI)an1no group when Rl err] sinultaneously represents
- 24 -
33 -

3- (et hoxycar bonyl am no) - 1- propyl am no, N-nethyl- N-(2-hydroxyethyl)am no,

4-am no- 1-

pi peridinyl, norpholino, 1-nethyl-4-piperidi nylamno,

4- hydr oxy cgrlipheryl phiosph ineditesmashdanensrdiasifox BxRAHEnt ly at
N-(4-hydr OEX?%%EQIE lé's) be'ﬂ‘w@’etrpﬂ A Q5 FoBN LA APy GIC | tadipest 20 P es

trans-

|nocarbony et hyl ) cycl ohéxyl am no,” trans-

4-(1- pyrrobﬁﬁWﬁ?F)@aP@@n@lc§b|ohexy|an1no or trans-

4- nor phol i

nocarbonylcyclohexylanino group, are excepted, their tautoners,

their stereojsoner lts II bl
conpounds §P£;ﬁ8u§§ﬁ29§l ! sa qﬁﬁfﬁégiﬁy Oﬁ%d%b%' (ﬁgf%§%nﬁﬁg%? ©
4-1(3- chIosol#ehtusnchhamyhkﬂﬂnﬂm#xﬁcﬂﬂxnsthnxy@%@&nnndxmnﬁhYlformamlde,

1- pi peri di

4-[(3-chloro

~am no] pyr i

i m

f
BXh%B%F C%&ﬂen31 an1no -%ﬁ%%?yqﬁﬁuﬁ:ﬁﬁhaf dioxane with an
qxgdpglmgdpgynqnayq@eas chromlc acid, chromlum trioxide and
pyridine, pyridinium dichromate, pyridinium chlorochromate,
oxalyl chloride/dimethyl sulphoxide/triethylamine, tetra-n-

propyl perruthenate/N-methylmorpholine N-oxide, ruthenium

trichloride/sodium metaperiodate or Dess-Martin reagent,
expediently at temperatures at between -80 and 100°C,
preferably at temperatures between -80°C and room temperature.

' During the reaction described above, reactive groups which are

present where appropriate, such as hydroxyl, carboxyl, amino,
alkylamino or imino groups, can be protected during the
reaction by conventional protective groups which are eliminated

~again after the reaction.

For example, a suitable protective radical for a hydroxyl group
is the trimethylsilyl, acetyl, benzoyl, methyl, ethyl, tert-
butyl, trityl, benzyl or tetrahydropyranyl group,

suitable protective radicals for a carboxyl group are the
trimethylsilyl, methyl, ethyl, tert-butyl, benzyl or
tetrahydropyranyl group,

suitable protective radicals for a phosphono group are an alkyl
group such as the methyl, ethyl, isopropyl or n-butyl group,
the phenyl or benzyl group,

suitable protective radicals for;an amino, alkylamino of imino
group are the formyl, acetyl, trifluoroacetyl, ethoxycarbonyl,
tert-butoxycarbonyl, benzyloxycarbonyl, benzyl, methoxybenzyl



4-
| -

[ (3-chl oro-4-fl uorophenyl)am no)-6-[ 4-fornyl am no-

pi peridinyl ] pyri m do[ 5, 4-d] pyri ni di ne,

[ (3-chl oro-4-fluorophenyl)am no] - 6-[ 4- ganinonethyl)-

pi peri di nyl ] pyri m do[ 5, 4-d] pyri m di ng, 3¢ -

[ (3-chl oro-4-fluorophenyl)am no]-6-[1-nmethoxycarbonyl -

pi peri di nyl am no] pyri m do(5, 4-d] pyri m di ne,

[ (3- chl ovo-2; 4 +dimephexybenayhofréup 3andi for the amino group in
o]
[

I
r ?g gﬂ}gg%ﬂg{#g%gg%%Héﬁé+§yg} fbgﬁ[i am nobenzyl -
am no] pyri m do[ 5, 4-d] pyri m di ne, - 25 -
4- [ (4- am ngy £ an0d GHEOEEPERY | 1A 881 6£bE M ene- ﬂiéﬁ@geﬂ%wﬁ in a

3] (o A s aﬁoﬁxﬁ“ﬁ%%%ﬁfwaThai%)ﬁlaﬁswwH%mﬂ group are che

car bonyl ) Gyenh e xytoup nof Rysrameof 5, 4- d] pyri m di ne,
4-[ (3-chl oro-4-fl uorophenyl)am no] - 6-[ 4- (4-pi peridinyl)-

4-
1-
4-
4-
4-
p
4-

The subsequent elimination where appropriate of a protective
radical which has been used takes place, for example, by
hydrolysis in an agqueous solvent, for example in water,
isopropanol/water, acetic acid/water, tetrahydrofuran/water or
dioxane/water, in the presence of an acid such as
trifluoroacetic acid, hydrochloric acid or sulphuric acid or in
the presence of an alkali metal base such as sodium hydroxide
or potassium hydroxide or aprotically, for example, in the
presence of iodotrimethylsilane, at temperatures between 0 and
120°C, preferably at temperatures between 10 and 100°C.

However, a benzyl, methoxybenzyl or benzyloxycarbonyl radical
is eliminated, for example, by hydrogenolysis, for example with
hydrogen in the presence of a catalyst such as palladium/carbon
in a suitable solvent such as methanol, ethanoi, ethyl acetate
or glacial acetic acid, where appropriate with the addition of
an acid such as hydrochloric acid at temperatures between 0 and
100°C, but preferably at temperatures between 20 and 60°C, and
under a pressure of 1 to 7 bar, but preferably of 3 to 5 bar,
of hydrogen. However, a 2,4-dimethoxybenzyl radical is -
preferably eliminated in trifluoroacetic acid in the presence
of anisole.

A tert-butyl or tert-butyloxycarbonyl radical is preferably
eliminated by treatment with an acid such as trifluoroacetic
acid or hydrochloric acid or by treatment with
‘iodotrimethylsilane, where appropriate using a solvent such as
methylene chloride, dioxane, methanol or diethyl ether.



1- pi peridinyl] pyrimdo[5, 4-d] pyrim dine,

4-[ (3-chl oro-4-fl uorophenyl)am no] -6-[4-(am nonet hyl ) -

cycl ohexyl net hyl am no] pyri m do[ 5, 4-d] pyri m di ne,

4-1 (3-chl or o-4-f 1 uorophenyl )-am no] - 6-[4?q%|$nUcI i di nyl -

met hyl am no] pyri m do[ 5, 4-d] pyri m di ne,

[ (3-chl oro-4-fluorophenyl)am no] - 6-[2-am no- 2- et hyl -
ropylanAnukﬁfﬂumnwaﬁguyMﬂqumqalnMﬁapreferably eliminated by treatment

(3-chl ofq; QRN e I B e ( Bt Ydppropriate in
Rl B

|per|d|nl amno pyrlm pyrlm I ne,
3- chl ok ntg guehyigs QﬁQﬁH acid, at temperatures

(
?yl am nBlaEWe'e’H Y, | %rﬂi QJZQWC! 'Bxd:?:,treatment with sodium hydroxide

4-
1-p
4-[
4-p
4-
met
L, geflhldlorﬁ; ! uoro eyl%:‘am n%:]n]‘ 4.'4 (r&éﬂboxl'elsneo ce of a solvent such
[
p
[
c
[
p

(3-chl oas- &etmmymﬁww&ﬁmm@en@dﬂht(xﬂr-qwrbeﬂw@mw Yand 50°C.
i peridinyl]pyrimdo[5, 4-d]pyrim dine,

(3-chl oro-4-fluorophenyl)am no] - 6-[ 3- (am nonet hyl ) -

ycl ohexy! Aephyhadiyio maddiaaldds prafiqnahly @liginated in the presence of
(
|

3- chl ogy %ﬂ%alelﬂ%r Ry 1Y) ?ﬂ' '?r%] “dAnfirel RN methylamlne, ethylamine
pi peri di nyl Tpyr do[54 pr|m

-butylamine ‘in solvent suc met anol, ethanol,
isopropanol, toluene/water or dioxane at temperatures betweeq

20 and 50°C.
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1-
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1-
4-
c
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4-

perldln

Cleavage of the complex of a 1-azabicyéloalkyl group such as
the quinuclidinyl group with borane preferably takes place by
treatment with an acid such as hydrochloric acid and, where
appropriate, in the presence of a solvent such as methanol,
ethanol, acetic acid or dioxane at temperatures between 0°C and
the boiling point of the reaction mixture. It is possible in
this reaction for an ester group which is present where
appropriate simultaneously to be converted into the

corresponding carboxyl group.

It is furthermore possible for the resulting compounds of the
general formula I to be, as has already been mentioned at the
outset, fractionated into their enantiomers and/or
diastereomers. Thus, for example, cis/trans mixtures can be
fractioned into their cis and trans isomers, and compounds with
at least one optically active carbon atom can be fractionated

into their enantiomers.

Thus, for example, the resulting cis/trans mixtures can be
fractionated by chromatography into their cis and trans
isomers, the resulting compounds of the general formula I which
occur in racemates can be fractionated by methods known per se
(see BAllinger N. L. and Eliel E. L. in "Topics in
Stereochemistry", Vol. 6, Wiley Interscience, 1971) into their



26 - 4-[ (3-chl oro-4-f1 uorophenyl ) am no] - 6-[ 4- ( 1- met hyl -

pi per azi nyl ) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne,

[ (3-chl oro-4-fluorophenyl)am no] - 6-[ 4- hgdroxy-

pi peridinyl ] pyrimdo[5, 4-d] pyri mi di ne; 36 -

[ (3-chl oro-4-fluorophenyl)am no]-6-[(1-cyano-

pi peridi nyl)am no] pyri m do[5, 4-d] pyri m di ne,

[ (3- chIoo@t4chﬂuammpmmdd@zanduﬂompquﬁasnﬁﬂnﬁhe general formula I with
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(3-chl ofgYstal ):\é:ﬁ:, d:]he@.r[ ﬁl@m%tmljch if they result

am no] pyri indegazehid| Borm) daie subsequently be separaﬁfﬁ into the
4-[(3-chl oro-4 quorophen nig% Jans- 4- am nomet hy
Syel ohexy| ERRASESURER 48 SeRtdol Hravss

Enantiomers are preferably separated by column separation on
chiral phases or by recrystrallization from an optically active

4-
4-
1-
4-
4-
4-
4-
4-
c
4-
h
4-

solvent or by reaction with an optically active substance which
forms salts or derivatives such as, for example, esters or_ .
amides with the racemic compound, in particular acids and their
activated derivatives-or alcohols, and separation of the
diastereomeric salt mixture or derivative obtained in this way,
for example on the basis of different solubilities, it being
possible to liberate the free antipodes from the pure
diastereomeric salts or derivatives by the action of suitable
agents. Examples of particularly useful optically active acids
are the D and L forms of tartaric acid or dibenzoyltartaric
acid, di-o-tolyltartaric acid, malic acid, mandelic acid,
camphorsulphonic acid, glutamic acid, aspartic acid or quinic
acid. An example of a suitable optically active alcohol is (+)-
or (-)-menthol and of an optically active acyl radical in

W amides is (+)- or (-)-menthyloxycarbonyl.

It is furthermore possible for the resulting compounds of the
formula I to be converted into their salts, in particular for
pharmaceutical use into their physiologically tolerated salts
with inorganic or organic acids. Examples of acids suitable for
this purpose are hydrochloric acid, hydrobromic acid, sulphuric
acid, phosphoric acid, fumaric acid, succinic acid, lactic
acid, citric acid, tartaric or maleic acid.

In addition, the novel compounds of the formula I obtained in
this way can, if they contain a carboxyl, phosphono, o-
alkylphosphono, sulpho or 5-tetrazolyl group, subsequently be



-[ (3-chl oro-4-fl uorophenyl)am no] - 6-[ 3- am nonet hyl -

- pi peridinyl]pyrimdo[5, 4-d] pyrim di ne,

-[ (3-chl oro-4-fl uorophenyl ) am no] - 6-[ 4- ( 1- et hyl -

plperldlnyl) 1- pi peri di nyl ] pyri mi do[ 57434] pyri ni di ne,

-[ (3-chl oro- 4-fl uor ophenyl ) am no] - 6- [ 4- am no- 4- net hyl -

- pi peridinyl]pyrimdo[5, 4-d] pyrim di ne,

-[(3-chl ordamélre‘xiuw arﬂ‘nemddmdld]ntfb [tehretie Fpaticted \WiTh nimorganic or
-a
2

zablcycl t vl
7 < cl}'ﬁ ]cli)rags ’fI t}lo Q%a}mﬁl%% Jﬁ&a%lé]ftlcal use into their

1- plperldlmwzﬂnaﬂqﬂlqakiXNQQkﬁnﬁﬂqQAEalﬂskﬂﬁxamnﬂ%ﬁNQEnhﬂ$ﬂ§ suitable in
4-[ (4-benzyhgxy @&Qﬁééﬁ%m@ré iéalalﬂng'lﬁrdi‘dﬂ’itcm’ | B ssium hydroxide,

cycl ohexyl am no] pyri mdq[ 5, 4 rimdine,

(3'S)-4- [33€Bﬂﬁﬂéﬁhe q%ﬁhﬁﬁy !{ ¢mnﬂR9;4ﬂ%ﬂﬁo diethanolamine and

am no] pyri wrdeithahodlamiried di ne,
4-[(3-chloro-4-fluorophenyl)anino]-6-[1-dinethylaninocarbonyl-
4- pi peri di nyl am no] pyri m do[ 5, 4-d] pyri m di ne,

Some of the compounds of the general formulae II to V used as

starting materials are known from the literature, or they are

! OO-hI—‘-h-h-bH-h

obtained by processes known per se from the literature (see
Examples I to XLVIII).

As already mentioned at the outset, the compounds of the.
general formula I according to the invention, and their
physioclogically tolerated salts, have valuable pharmacological
properties, in particular a specific inhibitory effect on
signal transduction mediated by epidermal growth factor
receptor (EGF-R), this possibly being brought about, for
example, by inhibition of ligand binding, of receptor
dimerization or of tyrosine kinase itself. It is additionally
possible that the signal transmission is blocked at components
located further downstream.

The bioclogical properties of the novel compounds were tested as
w follows:

The inhibition of signal transmission mediated by EGF-R can be
demonstrated, for example, using cells which express human
EGF-R and whose survival and proliferation depend on
stimulation by EGF or TGF-alpha. In this case, an interleukin-3
(IL-3) -dependent cell line of murine origin was used and was
genetically modified in such a way that it expresses functional
human EGF-R. Proliferation of these cells, which are called
F/L-HERc, can therefore be stimulated either by murine IL-3 or
by EGF (see von RUden, T. et al. in EMBO J. 7, 2749-2756 (1988)
and Pierce, J. H. et al. in Science 239, 628-631 (1988)).



(3'S)-4-[(3-chl oro-4-fluorophenyl)am nol -6-[ (3" -qui nuclidinyl)-

am no] pyri m do[ 5, 4-d] pyri m di ne, . o

(3" Ry -4-[(3-chl oro-4- fIuorophenyl)aninol-?-[QS'-qU|nuclldlnyI)- _ _
am no] pyri m do[ 5, 4-d] pyri m di ne, 4-1 ( 3- Rl oro-4 f 1 uorophenyl ) am no] - 6-
[ - met hyl - 4- piperidinyl am no] pyrim do[5,4-d]pyrimdine and.their salts.

The conpounds of the general fornula I can be prepared, for exanple, by the
fol | owing prsc&feting atmaial dPnhrthe c%éﬁgdtﬁ)%c selle wamethe dellnul tne

) g T S et s b qegisi ) BRSNS A, o
atom of 5 Aengred iRy %dgerié%,ﬁlaa FHD, (789 arHOHRYRE ofit His gokee al
formul a possible as an alternative to use other growth factor-dependent
cells (see, for example, Pierce, J. H. et al. in Science 239,
628-631 (1988), Shibuya, H. et al. in Cell 70, 57-67 (1992) and
Alexander, W. S. et al. in EMBO J. 10, 3683-3691 (1991)).
Recombinant retroviruses as described in von Riiden, T. et al.,
EMBO J. 7, 2749-2756 (1988) were used for expression of the
human EGF-R cDNA (see Ullrich, A. et al. in Nature 309, 418-425
(1984)), with the dlfference that the retroviral vector LXSN
(see Miller, A. D. et al. in BioTechniques 7, 980-990 (1989))
was employed for expression of the EGF-R cDNA, and the line
GP+E86 (see Markowitz, D. et al. in J. Virol. 62, 1120-1124

(1988)) was used as packaging cell.
The test was carried out as follows:

F/L-HERc cells were cultivated in RPMI/1640 medium
(BioWhittaker), supplemented with 10% fetal calf serum (FCS,
Boehringer Mannheim), 2 mM glutamine (BioWhittaker), standard
antibiotics and 20 ng/ml human EGF (Promega), at 37°C and 5%
CO2. To investigate the inhibitory activity of the compounds
according to the invention, 1.5 x 104 cells were cultivated in

i/ - the above medium (200 pl) per well in triplicates in 96-well
plates, stimulating proliferation of the cells either with EGF
(20 ng/ml) or with murine IL-3. The source used for IL-3 was
culture supernatants from the cell line X63/0 mIL-2 (see
Karasuyama, H. et al. in Eur. J. Immunol. 18, 97-104 (1988)).
The compounds according to the invention were dissolved in 100%
dimethyl sulphoxide (DMSO) and added in various dilutions to
the cultures, with the maximum DMSO concentration being 1%. The
cultures were incubated at 37°C for 48 hours.

To determine the inhibitory activity of the compounds according
to the invention, the relative cell count was measured in O.D.
units using the Cell Titre 96™ AQueous Non-Radioactive Cell



- 28 - [err] in which Ra and Rb are as defined at the outset. The
reaction is expediently carried out in a solvent such as isopropanol,

but anol, tetrahydrofuran, dioxane, tolugn$ chl orobenzene,

+ di met hyl f or mam de, di nmethyl sul phoxide, e %ylene gl ycol nononet hyl ether,
et hyl ene glycol diethyl ether or sul phol ane, where appropriate in the

: presence of an inorganic base, for exanple sodium carbonate or potassium

hydr oxi de, Popldffexatdon &ssay gdnamdgse, The wsdaflve tgekk SPWRT Néas,

pyridine, 'l:gl%hi%t%‘é 0% ROSient Yf iR | AdiolS| (RIL-angpusdeL 19 withast
sol vent, and where appropriate in the presence. of a reacU(ggéﬁéw$ﬁer such
a

n
as a coppeinbabdtox asmdbfhenconGRHE A RTHIRd iafF ore FUbf i de
gt tenpegggﬁhggiggtwgén oAid e i |dE dhe dHKﬁSNh¥ﬂ50%H(IGgﬁkﬂwﬂﬁres

et ween 60.a err] C.. The r.eaction -gan,. howe . - ried out
wi t hout soF'%?gﬁtr"?? i r:frh]ﬁn fég'gé?’slq?f lief?eulg%rrpwoe[}gr)\ed o\é?q%%rgé%glnlg&alffé ormula |11

enpl oyed. If Z[err] denotes a hydroxyl group, the reaction is _expediently

carried o;t I n the presende ﬂ_hirﬁ'{g?{gaﬁ ry,% dééfl._l amq,bi&r-%‘rpr@éo'ﬂ,-\@l hout
ot her sol yent and, where gppropriate 1n the prgsence of a reactlon pronotier
such as af or g@ompounild sUch as, dependeakpl e, t|cleRensantyRiald fayatian
Lemper at Ul e eingen iy N 200peetiferbivionr ef qrably at deyperiatur s
. between 60 an Oferr]C
' ICgqg [nM]
1 - 200 > 10
o 1(1) 34 > 10
~ 1(2) 44 > 10
1(3) 67 > 1
1(4) 15 > 10
1(5) _ 21 > 10
1(6) 123 > 10
1(7) _ 8 > 1
1(8) 3 > 10
1(9) 18 > 10
1(10) 17 > 10
1(11) 75 > 10
1(12) 375 > 10
: 1(13) 150 > 10
~ 1(14) 28 > 10
1(15) 15 > 10
1(16) 20 > 1
1(17) > 1
1(18) > 1
1(19) 83 > 1
1(20) 225 . > 1
1(21) 300 > 1
1(22) 43 > 1
1(23) 63 > 1
1(24) 9 > 1
1(25) 28 > 20




b) To prepare conpounds of the general fornmula | in which Rl err] represents
one of the radicals nentioned for R err] at the outset and |inked via an

oxygen or nitrogen atomto the pyr|n1do[5 4 d]pyr|n1d|ne Reaction of a
compound of the general fornula - 29 -
[err] in which Ra and Rb are as defined at the outset, and Z2 represents a
| eavi ng group—such-as—a-halogenr—atem—a—substiuted hydrcx,!, Fercapto;
sul phi nyl [or subpbehyl group such288 a chloring¢ or bromi B8 atom a net hoyy,
et hoxy, phenoxy hyl sullphi nyl', ,et hyl sul phi nyl, neth¥I§UIphonyl or _i
et hyl sul pl ; ) ret-a—orft-a Fer-r—i
which Relr] represgnts the radi caks nmentioned|for Rl elP] at 'the outset and
| i nked vi § an oXyggh or nitrogen gheomto the pyrimdo[3, 4y

1(30) 125 > 20

1(31) 103 10

1(32) > 1000 > 20

1(33) > 1000 > 20

1(35) 240 > 1

1(36) 140 > 1

1(38) 51 > 1

w 1(41) 200 > 1

1(42) > 100 > 1

1(46) 2 > 1

1(47) > 100 > 1

1(48) 36 > 1

1(49) > 1000 > 1

1(50) 3 >1

1(51) 9 > 1

1(52) 10 > 1

1(53) > 100 > 1

1(54) 10 > 1

1(55) 40 > 1

L) - 1(56) 40 > 1

1(57) 88 >10

1(58) 4 > 1

1(59) 1 > 1

1(60) 120 > 10

1(61) : 50 > 1

1(62) ' 4 > 10

1(63) > 10000 > 10

1(64) 150 > 10

The compounds according to the invention also inhibit EGF-
stimulated proliferation of the human tumour cell line KB which
originates from an oral epidermoid carcinoma and overexpresses



d] pyri m di ne. The reaction is expediently carried out in a solvent such
as i sopropanol, butanol, tetrahydrofuran, dioxane, toluene, chl orobenzene,
di met hyl f or mami de, di nmet hyl sul phoxide, ethylene glycol nononethyl ether,
et hyl ene glycol diethyl ether or sul phol 43e- where appropriate in the
presence of an inorganic base, for exanple sodium carbonate or potassium
hydroxide, or of a tertiary organic base, for exanpl e triethylam ne or
pyri di ne, tilie BGH beteptpos$fblecekamplaecabatfiePisakyl Eaneaually §o matlas

I t, ORK I a tn. 1 h NC&p O e i [ ter such
e b Coppa A L B L R e P1b TP P RaRERRERR T e
at tenper HTHFDs TRESRISSAGSE IWOMENu{BLeWh bt bakerht inehher presesckebfieen

ol vont oo ie (ECeHLag P Mbiihe P T0 42 DOt PnEARibEOe CliondL HAM. |
n_exces ( _ .
“%30 - AR iR Elge‘i‘-%ﬁ" “Ftueed RNAheYREBesienwas |
preferablﬁsnnrminkdnhyimeasuf&mgctmé;ﬂﬁﬁf&p@&&&i@@dofw?ﬁdfﬁaéﬁiﬁély?}gfeln
th f ' r_J c bas e, appro
b kal 1 rorsp e R nd o OLIANCoD20F RAFIrdE Mttn cofiRlathn e
result aceeddi Ryald ferativentTordo shisoririncebls twergeneskhed f owboé aahd
cont ai ni ng s NG paKWEN R PIHEEs UiiPy F&%éﬂ)ﬁﬂ de; gonverted

cylation or. s haon tion intg a correspondi ng ac or- sul phonyl
by acy 200 ul 3¥[%MDﬁlfﬁloWhlttaker) w1théht serum in the presence of

conpound _

50 pM beta-mercaptoethanol, standard antibiotics, TGF-alpha

. [10 ng/ml] or EGF [20 ng/ml] and of various concentrations of

~ the substances according to the invention (triplicates, maximum
DMSO concentration 1%, see proliferation test with F/L-HERc
cells). After 60 hours, [3H]-thymidine (0.1pCi in 10ul) was
added for about 16 - 18h. Subsequent measurement of thymidine
incorporation revealed ICgg values of 0.1-1uM for compounds 4,

-7, 8, 16, 17, 18, 19, 20, 21 and 22 Example 1, for the

inhibition of EGF/TGF-alpha-stimulated KB cell proliferation.

The compounds of the general formula I according to the
invention thus inhibit signal transduction by tyrosine kinases,
as has been shown by the example of the human EGF receptor, and
can therefore be used to treat pathophysiological processes

W] -caused by hyperactivity of tyrosine kinases. Examples of these
are benign or malignant tumours, in particular tumours of
epithelial and neuroepithelial origin, metastasis and abnormal -
proliferation of vascular endothelial cells (neocangiogenesis).

In addition, the compounds of the general formula I and their
physiologically tolerated salts can be used to treat other
disorders caused by aberrant activity of tyrosine kinases, such
as, for example, epidermal hyperproliferation (psoriasis),
inflammatory processes, disorders of the immune system,
hyperproliferation of haematopoietic cells etc.



of the general formula I, or a conpound of the general fornula I
contai ning an am no, alkylam no or imno group, the latter can be converted
by al kylation or reductive alkylation into a correspondi ng al kyl conpound

of the general formula I, or a conpoané2of the general fornula I _
containing a carboxyl group, the latter can be converted by esterification
into a correspondi ng ester of the general fornmula I, or a conpound of the

general formula | containing a carboxyl or ester group, the latter can be

f L
o5 compTRIr St Enbth o S Toul GEF PrORERFILAP he | OmBRHEAE acloRle,
hydr oxyl gtp@utphetmvmu@m cam be %Meal@nle b«yroxmdmmbnnam@namth other
cor r espondhing -t H0Y] c£PIPoMRE: $E  EHRoSERSS 2 féff%rﬁpie 1n5e1&ﬁsa1eent

esterification is carried out where approp riate in a solvent or sol vent
M xture sUCHERPYELHTSRRERPFIPY (¥ Jeﬁln%?mw%%%%thb%%ﬁean%t%%r
chl or obenzghera d@ﬂﬁﬁ&yﬂrmﬂrmmﬁmzmeéémimm@fwm Bop i HHRELaHE ,

par ool ot SOVRILE0PRUS duonth & SPERSSPROY nohAlSelielsculiel e oot pet ot
a dehydratexagnplgemn,nblastammj ecompounds which interact with nucleic
acids (for example cis-platin, cyclophosphamide, adriamycin),
hormone antagonists (for example tamoxifen), inhibitors of
metabolic processes, (for example 5-FU etc.), cytokines (for _
example interferons), antibodies etc. These combinations can be
administered either simultaneocusly or sequentially.

For pharmaceutical use, the compounds according to~the
invention are, as a rule, used in dosages of 0.01-100 mg/kg of
body weight, preferably 0.1-15 mg/kg, for warm-blooded
vertebrates, in particular humans. For administration, they are
incorporated with one or more conventional inert excipients
and/or diluents, for example with maize starch, lactose,
sucrose, microcrystalline cellulose, magnesium stearate,
polyvinylpyrrolidone, citric acid, tartaric acid, water,
water/ethanol, water/glycerol, water/sorbitol,
water/polyethylene glycol, propylene glycol, stearyl alcohol,

o carboxymethylcellulose or fat-containing substances such as

- hard fat or suitable mixtures thereof in conventional
pharmaceutical preparations such as tablets, coated tablets,
capsules, powders, suspensions, solutions, sprays or
suppositories.

The folldwing examples are intended to illustrate the present
invention in detail without restricting it:



- 31 - the presence of isobutyl chloroformate, thionyl chloride,
trimethyl chl orosil ane, sul phuric acid, nethanesul phonic acid,

p- t.ol uenesul phoni ¢ aci d, phosphorus trlchlgiide, phosphor us pent oxi de,

N, N - dlcyclohexylcarbodllnlde -

N, N' - di cycl ohexyl car bodi i m de/ N- hydr oxysucci ni m de or

1- hydr oxybenzotri azol e and, where appropriate, additionally in the presence
of 4-di net h§xamRhep¥ri dine, N, N -carbonyl di i m dazol e or

~triphenyl phosphi ne/ tetrachl oronet hane, expediently at tenperatures between

0 and 150[err ref er abl t tepperatures hetween Q_and 80[err]C
Subsequent %C%Y‘ZFg m§E¥‘§ﬂ§H§rPg{i g "PY¥Y %gPﬁ%aﬁ‘p A4 prrdmd ding andy out
in a sol verd -Bydsokyeatmetkyliselphohyadspyetimike]s, ehlddpyddmidine

di met hyl f ormam de, benzene, toluene, chlorobenzene, tetrahydrofuran,
benzene/ t et ygr 9F ug ap oxa L h n
derivati ve, éaﬂ Qéggp%ro ?%ggg B Bgﬁﬂbipgggﬁgggkgao[g g§%§f9%1§#%% %ase or
in the pr es%rﬁeof-)f3aﬂh1ﬁ§@g§?ﬁP%§Yb§§é°é¢ ﬁﬁlﬂhécpnégéﬁceSQfs)aad'eh)‘sdttﬂa“madg

agent, for exsepbesi ﬁes@rﬂieasemeéhyieﬁat Mhle%a@%e&m@t Bouti OFnle
chloride, trinethyl chlogosil uric_acl met hanesul_phoni ¢ aci d,

p-t ol uenes PXFOHPLERLE d15phd Bﬁﬁ?asogflUHFBrFHEtlﬁﬁosHﬁﬁpﬁé wathogtayl

N, N - dlcyclaﬁﬁﬁateaah@dﬂrﬂede

N, N - dlcyC|§§l glcgr ||nide/N—hydroxysuccininide or

1- hydroxybenzo riazo and where appropriate, additionally in the presence
of 4-dinet B¢ am nZ)?)yam@h @|e50N NSJdanrcta)rg&lja |mtdazlmee oa:hlor:.de/

tr enyIphosphlne/tetrachloro res between
0 :ﬁg 150[ err] C, "preferably atqﬁi eratures b ﬂé@$ﬁ% an §%Ie$r]c
Subsequent al kyl ation is carried out, where appropriate, in a solvent or

sol vent m @t Idichr as net hyl ene chl ori de,

4-Hydroxy-6- (morpholino) -pyrimido [5,4-d]pyrimidine

16 g of a mixture of 4-hydroxy-6-methylsulphinylpyrimido-
[5,4-d]lpyrimidine and 4-hydroxy-6-methylsulphonylpyrimido-
[5,4-d]pyrimidine in 25 ml of morpholine are heated at 135°C
(bath temperature) for 4 hours. After cooling and
concentration, the residue is triturated with water, and the
solid is filtered off with suction, washed with water and
dried.
. Yield: 7.8 g,

Melting point: >240°C
Rf: 0.60 (silica gel; methylene chloride/

ethyl acetate/methanocl = 10:4:3)

Example IJIT

4-Chloro-6- (morpholino)pyrimido[5,4-d] pyrimidine

7.8 g of 4-hydroxy-6-(morpholino)pyrimido([5,4-dlpyrimidine are
heated under reflux with 100 ml of thionyl chloride with the
addition of 4 drops of dimethyl formamide for 1.5 hours. The
reaction mixture is concentrated and, aftér addition of



di met hyl f ormam de, benzene, toluene, chlorobenzene, tetrahydrofuran,
benzene/tetrahydrofuran or dioxane with an al kyl ati ng agent such as an
appropriate halide or sul phonic - 32 -
ester, for exanple with methyl iodide, ett4 bromnide, dinmethyl sul phate or
benzyl chloride, where appropriate in the presence of a tertiary organic’
base or in the presence of an inorgani c base, expediently at tenperatures
bet ween 0 amethyQletier lcBlariclesr aldnceatt atrgek raatae egyaiiat weatre Gemiilue is

100[err] C ub t. I ti |, 3L%) ' igd Q t

appropri ate® gflbg’%%llﬂc%&r?ﬁ%ﬁ%est\tg%ﬁq{alé%tg&r]fa%rﬁfe%}@g la‘ti(e:éeta de%ﬂyagéﬁbus

pr opi onal delpptessiust eecbtonang wodlutdiopde The aegaus @ivseofis stdmsated

metal hydridgisdchoas SAYH MAMARKY id8odidd) WAL VRN Ui SRAEATR

cyanobor ohydri de, expediently at a pH of, 6-7 and at room tenperature_ or_in

the presencPhgfes Ry@ SFdest VT MRINRHLUNY Fu ang ePnRedFEed n The

presence of rpakdad U¥ carikratedaith Aiethyle ethel tand fiAtededWHOGETEH

The nethylation.,i s, however, preferably carried out in the presence of

formc aci dS#§%*@uci ng agent at el evated tenperatures, for exanple at

t enper at ur e¥Yikedtwe@n 06@ A19d%1 20 &help®y) . Subsequent amidation is carried

-out by reachgagigg %ﬁ&%ﬁﬂrb%%gzh%@%?Hﬁé %ggfdﬁ)acid derivative with an
m ne, e

appropriate a re_appropriate in_a Solvent or solvent m xture such
as net hyl enBEchPebi0de (sdlisehgrior REHracUBe BERRE/ etbydcAEetakrOF0RBaAAeNe,

t et rahydr of ppapy18eRgene/ et gghydr of ir an .06 di gxane, 28t bei ng possible for

t he am ne enpl oyed
w ggun%: 63.39 4.80 27.00

The following compound is obtained in analogy to Example III:
(1) 4-Chloro-6-methylthiopyrimido[5,4-d]lpyrimidine

Melting point: 90-92°C
Rf: 0.63 (silica gel; petroleum ether/ethyl acetate = 7:3)

Example IV

5-Amino-2-methylthiopyrimidine-4-carboxylic acid

131.4 g of 5-bromo-2-methylthiopyrimidine-4-carboxylic acid,
860 ml of concentrated aqueous ammonia and 2.42 g of copper(II)
sulphate dissolved in 34 ml of water are shaken in a pressure
vessel at 95°C for 4 hours. After cooling, the precipitate is
filtered off with suction. The precipitate is dissolved in
600 ml of hot water, and the solution is filtered through
active carbon. The filtrate is cooled in an ice bath and
adjusted to pH 3 with concentrated hydrochloric acid. The
precipitate is filtered off with suction and purified by
dissolving in dilute sodium hydroxide solution and
precipitating with hydrochloric acid.

Yield: 54.6 g (56% of theory), '

Melting point: 187°C

Rf: 0.35 (silica gel; ethyl acetate/methanol = 2:1)



simul taneously to act as solvent, where appropriate in the presence of a
tertiary organic base or in the presence of an inorganic base or with an
appropriate carboxylic acid in the prese §§ of a dehydrating agent, for
exanpl e in the presence of isobutyl chloroformate, thionyl chloride,
trimethyl chl orosil ane, sul phuric acid, nethanesul fonic acid, p-

t ol uenesul phoni ¢ aci d, phosphorus trichloride, phosphorus pentoxide,

0- (benzot r Exaople W )-N, N, N , N -tetramet hyl uroni um tetrafl uoroborate,

N, N - di cycl ohexyl car bodi i m de,

N, N -di cycl ohe ylcarbod||n1de/N—hydroxysu00|n|n1de or

| - hydr oxyb&nF¥ErPEY516s Metdty LR YHiTHER [ atde A1 imisHiaie y in the presence
of 4-di met byam-ropyi-dire—N-N—carbonyl diimdazole or

- 33 - t Bphepfl phasymore/-meitthydthdopyetiftiEnespadirbutyl idd e edid ur es

between 0 apg §§0L%r%L9mdm!%fe %%'%tQEr ib tureﬁ_?%ﬁﬁfendggb 80[err]C.

Subsequent “oxi dat i on 1S carrl 55Ut SRS e t such
as met hyl ehempriratcude, ofatde, Od41r’ri$ta}w!l mnmm@@rmm@ 180 ahenz dites

tetrahydr oéaﬁege%fdhaﬁnanwhbﬁxans@fﬂa gig.sa%;& i3y ax 3 3t g ¢ acid,

chrom umtri oxi de and pyr|d|ne diniu I chromat e, I um

chl or ochr oRBFBerBkNKre Lo &Pﬁd@P&)‘Fﬁet Mie Feachdand Bistidieniisakhen adsded- n-

prODK: pe&h?thEBaUSbNm[IE'bh‘fybﬁoﬁﬁé()'hb.lﬁérl\lnﬁ)!dt@&e rmﬂ%&* YMhours, the
tric oriaels

t enper at ur BE® Pc efﬁegﬁggégggﬁ OUFgﬁf B%épekgg Plﬁéﬁ%%#%?h%%@ﬁt
bet ween - 88fked} C and room t enper at ure. :
~/ Melting point: >240°C
Rf: 0.63 (silica gel; methylene chloride/
ethyl acetate/methanol = 10:4:3)

Example VI

4-Hydroxy-6-methylthiopyrimido[5,4-d]lpyrimidine

A mixture of 69 g of 5-amino-2-methylthiopyrimidine-4-

carboxylic acid, 155 g of formamidine acetate and 300 ml of

ethoxy ethanol is heated to boiling for 2 hours. The reaction

mixture is then cooled to 10°C, 250 ml of water are added, and
_ the mixture is left to stand at 10°C for one hour. It is then
A filtered with suction, washed with water and dried.

Yield: 59 g (82% of theory),

Melting point: >240°C

Rf: 0.63 (silica gel; methylene chloride/

ethyl acetate/methanol = 10:4:3)

Example VII

3- (Aminocarbonylmethyl) piperidine

16.8 g of ethyl-3-pyridylacetate and 1 1 of methanolic ammonia
solution are shaken in a pressure vessel at 100°C for 40
hours. After cooling and concentration, the precipitate is



During the reaction described above, reactive groups which are present
where appropriate, such as hydroxyl, carboxyl, am no, alkylamno or imno
groups, can be protected during the reaction by conventional protective
~groups which are elininated again after-t4fe Teaction. For exanple, a

. suitable protective radical for a hydroxyl group is the trinmethylsilyl,
racetyl, benzoyl, nethyl, ethyl, tert- butyl, trityl, benzyl or

t et r ahydr opys 8ivht@EOwWALh etlictaling Biditerted o ffaiidH ssuammceurzmqg of

group are the trinmethyl si et h t

t et r ahydr op Faﬁyl(aﬁ‘rlé%ﬁar%&ylf“%%la )Qtln\?e%;bac?q %d lfrp a pho%hono
group are nydabgyzhageduprmlhnlﬂsabntlh@frr@ttlmnoletam 3 is@f opyl or n-butyl
group, the gsexltn/g&a%%w Gt aRISOAY Guried! oAl o f4r 29E

am no, aIk I M no group are t f.arnyl cetyl, trif]uoroacet
ethoxycarbbmﬁrogﬁérﬁoﬁuﬁoﬁﬁ@éﬁbo@ﬁ éﬁf?Pé%&céﬁiﬁﬁﬁ Qﬁaﬁﬁé, d

gezhgxybfﬂéﬁhcentratlon, the prec1%%tate is triturat®d witlplether and
i met hoxybenz roupn . and
ot oup. and Xtere% ogoup gnd f- r, bhe amno group in addition the phthalyl

Yield 13.3 g (96% of theory),
Rf: 0.15 (silica gel; methylene chloride/methanol/
concentrated ammonia = 16:4:1)

Example VIIT

3- (4-Aminophenyl)propionic acid

15 g of palladium on carbon (10%) and 30 ml of water are added
to a mixture of 155 g of 4-nitrocinnamic acid in 1 1 of
methanol, and hydrogenation is carried out at room temperature
under 3 bar until no further hydrogen is taken up, after about
2 hours. After filtration and evaporation of the solvent in a
rotary evaporator, residual water is removed by twice adding
300 ml portions of toluene and distilling off the solvent in a
rotary evaporator.

Yield: 132 g (100% of theory),

Melting point: 124-128°C.

Example IX

3- (trans-4-Acetylaminocyclohexyl)propionic acid

A mixture of 397 g of 3-(4-aminophenyl)propionic acid, 125 g of
sodium hydroxide and 160 g of Raney nickel in 5.7 1 of water is
hydrogenated at 170°C under 100 bar until no further hydrogen
is taken up, after about 30 hours. Filtration and washing of
the residue with water result in a filtrate in the form of

6.3 1 of a colourless solution, to which a solution of 192 g of
sodium hydroxide in 400 ml of water is added and then,
_dropwise, 454 ml of acetic anhydride over the course of



suitabl e protective radicals for the nitrogen atomin a 1-azabicycl oal kyl
group such as the quinuclidinyl group are the benzyl group or borane. The
subsequent elim nation where appropriate of a protective radical which has
been used takes place, for exanple, by hyhtotysis in an aqueous sol vent,
for exanple in water, isopropanol/water, acetic acid/ water,
t et rahydr of uran/ wat er or di oxane/water, in the presence of an acid such as
trifl uoroaﬁgtinsnae'eé Aydeechlioe hoatis] thesphreiipitats dsorfiiltearesl off,
presence o al .ba a u m
v oxi de. BROabPst FAAFFRESr 4P BRdNres” B Bl By MU Rolodit AR
i odot ri net hy&sobhme;rlat arddpangdt dsestligmmde 80 Oafrﬁ-"d fpzo[témqech%%er% y at
t enper at ur § 88% Re@N¢ 1@@&%@! bEf wilbeewRitioh,beiaEHed R8T
or benzylo ycar ony |caﬁ |1 m nated, for exanple by hydrogenol ysi s,
for exanpl efwieg- W9éﬁ6géﬁq ﬁrﬂﬁé Bted®5Ge of a catalyst such as
pal I adi un’ gaghgn ngagsqqgabbg gdle\veRt) ,such as net hanol, ethanol, ethyl
acetate or glacla agetic gglg @ere approprlate with the addition of an
aci d such ¥&LlRyBEoPRBFc L 9% G enperatures between 0 and 100[err]C, but
preferably at tenperatures between 20 and 60[err]C, and under a pressure of
1 to 7 bar__but.preferably of 3 to 5 bar, of hydrogen. However, a
2,4-dineth§§§g8%§yg radical is preferably elimnated in trifluoroacetic
acid in the presence of anisole. A tert-butyl or tert-butyl oxycarbonyl

radical i syBEGLE! 30! rablsTunainihdey otk prépibmit A tiyizsitl axsi de

trifluoroaceti aC| or hydrochlorlc acid or by treatnment with
t.ri methytsitane, ere proprirate usin sqgl vent su t hyl ene
Chgbf|de algigﬁgre &§§| fd.eﬁ%ﬁaqﬁr % tfiam1nocyé¥$ﬁ¥§§f3
propionic acid, 500 ml of water and 500 ml of concentrated
hydrochloric acid is heated to boiling for 68 hours. It is then

evaporated to dryness in a rotary evaporator, and 300 ml
portions of a methanol/toluene (2:1) mixture are added five
times, again evaporating each time. The residue is stirred with
450 ml of an acetone/tert-butyl methyl ether (1:2) mixture,
filtered off with suction and dried over sodium hydroxide in
vacuo. To complete the esterification, the solid is dissolved
in 1 1 of methanol and, while cooling in ice, 50 ml of thionyl
chloridé are added dropwise. After 30 minutes, the solvent is
distilled off in a rotary evaporator, and the residue is mixed
with 300 ml of methanol and again evaporated. The residue is
stirred with 450 ml of an acetone/tert-butyl/methyl ether (1:2)
mixture, filtered off with suction and dried.

Yield: 178 g (92% of theory),

Melting point: 196-198°C

Example XI

4-Amino-2,6-dibromoaniline

20 g of 2,6-Dibromo-4-nitroaniline are taken up in 250 ml of
ethanol, 250 ml of ethyl acetate, 100 ml of dimethylformamide
and 90 ml of methylene chloride and, after addition of 3.3 g of
5% moist platinum/actiﬁe carbon catalyst, hydrogénated at room



- 35 - A trifluoroacetyl radical is preferably elimnated by treatnent
with an acid such as hydrochlaoric acid, where appropriate in the presence
of a solvent such as acetic acid, at tenperatures between 50 and 120[err]C
or by treatnent with sodlun1hydrOX|de sol &6 6n, where appropriate in the
presence of a solvent such as tetrahydrofuran at tenperatures between 0 and
50[err] C A phthalyl radical is preferably elimnated in the presence of
hydrazi ne drempexapirenuydeni He Bethfor omehhoun néheesbiveantnésothen
n-butyl am r@;éﬁﬁlé&'dﬁf‘tlﬁuﬁhr@éa u@@éﬁr o4 Jgraewanahd tﬁ@pfgﬂi‘& la is

toluene/mater di o ane at te et ween err
Cl eavage of t 1] q&i%b?%@%¥oafk§Feﬁ?@uﬁf§uﬁht sSyfkion and

qui nucl i di n\;és}gsrd)lslawfé"ﬂ. btoim @iﬁ&egs@bfdlé@keétnéﬁce by treatment with an
acid such vdraehl o where appropriate, in the presence of a
P  lS BhS

sol vent su c@tlc acid or dioxane at tenperatures
bet ween 0[@mﬂU1nguinntixﬁ27ftﬁzﬁﬁnt of the reaction mxture.

possible i hi a n Pr
Bopr opr | at ST i anaguay 56 ?%nver%%'“%n%“@%eﬂ%éé%ﬁﬁg K9 Bhxy!
group. It is furthernDre possi ble for the resulting conpounds of the

general fompailspilelt x1xe, as has already been nentioned at the outset,
fractionated into their enanti onmers and/ or di astereoners. Thus, for

exanple, cis/trans m xtures can be fractioned into their cis and trans

| soners, andAmmqmmmﬂrenm{Buuyldxynarhunylnﬁpezﬂd3neun|ve carbon atom can
be fractlonated

- 22 g of di-tert-butyl dicarbonate and 14 ml of triethylamine
are added to 10 g of 4-aminopiperidine in 120 ml of a
dioxane/water (1:1) mixture at 0°C, and the mixture is stirred
at room temperature for 12 hours. The dioxane is then distilled

off in a rotary evaporator, and the aqueous phase is extracted
six times with ethyl acetate. The combined organic phases are
dried over magnesium sulphate, and the solvent is distilled off
in a rotary evaporator. The residue slowly crystallizes.

Yield: 16 g (80% of theory),

Melting point: 47-52°C

Rf: 0.69 (alumina; methylene chlorid/methancl = 9:1)

The following compounds are obtained in analogy to Example XII:

(1) 1-tert-Butyloxycarbonylamino-2-methyl-2-propylamine
. Prepared from 1,2-diamino-2-meth?lpropane.

Yellow oil

Rf: 0.45 (alumina; methylene chloride/methanol = 20:1)

(2) 3-Aminocarbonyl-l-tert- butyloxycarbonylp1per1d1ne
Melting point: 172-177°C
Rf: 0.50 (alumina; methylene chloride/methancl = 10:0.8)



into their enantioners. Thus, for exanple, the resulting cis/trans

m xtures can be fractionated by chronmatography into their cis and trans

i soners, the resulting conpounds of the gepneral formula I which occur in
racemates can be fractionated by methods Khwown per se (see Allinger N L.
and Eliel E. L. in "Topics in Stereochem stry", Vol. 6, Wley Interscience,
1971) into their - 36 - opti cal.
ant i podes aBMampheoXAdd of the general fornula | with at |east 2 asymmetric
carbon atons can be fractionated on the basis of their physicochemn cal

di fferences by nmethods known per_se, .for exanpl chronatography and/ or
fracti onal g@%ﬁPW?EQYFoH - tefto PUAYLPRICATOSNY, iﬁé§§ 1¢ if they result

i n racem ¢ form—ecanr—subseguently—be—separated—into—the—eranrt-ONMers as

menti oned above. Enanti oners are preferably separated by colum
separation h a S Ll i_zati.gn fr
act.ive solvg%t 6£b§lgg§% bBE ﬁag%gég%agal %%aéglgé g&k?&&%@%ﬁ%%4#$e

forms sal t save @ddedatpvas SUOIﬁ &samﬁ.upmexmrJepe@sﬁene én 420ded Wi & t he
racemc COWEPHQQneVQaE@EtKi“hﬁemQEEQ§eaaﬂ blei I aael khal fd x¥ereVald RS 1Hed

al cohol s, and separation o di astereonmeri ¢_salt m xture or derjvative
obt ai ned i ¥ hHFeORalSmPeraERERpFEToR2t ROUBEsi $her ddPKRBLeAf Shrghdistiidded

it being possfbig aOrbtbeyaéeapbeaEbee anti phdeaghieost bhaeer&s extracted
dlastereonerlc salts ot act.i ggéof sul t abl.e agents

e@ap! z
Exanpl es of *HartHBEPalty ﬁék%ﬁﬁléggFéﬁﬁﬁy et FoRPApedsorganic p ases are

dried over magnesium sulphate, and the solvent is distilled off
~ in a rotary evaporator. The residue is purified by

chromatography on an alumina column with methylene

chloride/methanol = 50:1.

Yield: 7.4 g (39% of theory),

Rf: 0.48 (alumina; methylene chlorid/methanol = 10:1)

The following compound is obtained in analogy to Example XIII:
(1) 4-Amino-1-tert- butyloxycarbonylazacycloheptane

colourless oil
Rf: 0.36 (alumina; methylene chloride/methanol = 9:1)

Example XIV

3-Aminomethylpiperidine

7 g of piperidine-3-carboxamide in 30 ml of tetrahydrofuran are
added dropwise in portions to 8 g of lithium aluminium hydride
in 250 ml of tetrahydrofuran while stirring at room
temperature. The mixture is then heated to boiling for

10 hours. It is cooled to 0°C, and 10% strength potassium
hydroxide solution is cautiously added dropwise until a white
precipitate has formed. After decantation, the precipitate is
washed four times by addition of 50 ml of tetrahydrofuran and
decantation each time. The organic phases are combined, the
solvent is distilled off in a rotary evaporator, and the



.tolerated s

are the Dand L forns of tartaric acid or dibenzoyltartaric acid,
di-o-tolyltartaric acid, malic acid, mandelic acid, canphorsul phonic acid,
glutam c acid, aspartic acid or quinic acid. An exanple of a suitable
optically active alcohol is (+)- or (-)-m&ftHol and of an optically active
acyl radical in amdes is (+)- or (-)-nenthyl oxycarbonyl. It is
furthernore possible for the resulting conpounds of the fornula | to be
converted ipégiftei issphirified pgr tibtumar chromaliagraphyt ionala lusd niantwd thhed r
physi ol ogi cal | er |t ' kN aniyc ani c acids. Exanples
of acids SLW?Q%Yig?grgbﬁgEigﬁ/%8§§5§P% ﬁégfg&hF%%Fg&gﬁid, hydr obrom ¢ aci d,
sul phuric a¢ieldphésphgr i(@7%cpd, theeay) c agccelovydessi ©idsi d, |actic acid,
citric acid, tartaric or naleic acid. In addition, the novel conpounds of
the formula | obtained in this way,can, if they contain a carboxyl,
phosphono, BbeafRy1pNéagheRBPOURANAE SPtaingd, &Eoﬁﬁﬁgsé'uﬁP @6@@@&6&% be
- 37 - converted if required into their salts with inorganic or organic
bases, in particular_for _pharmaceutical use into their physiologically
g}isg'é&éﬂﬁwsgﬁgiqﬂé§8§&§§FP§bIe in this connection are sodi um
hydr oxi de, @olesslesshgdloxi de, argi nine, cycl ohexyl ani ne, ethanol ani ne,

di et hanol arg ne and, L1 hebhapol 20l NGe ta BPIEG PT a1 BR1 AQIPAYEHS1 8he! BR168298EY!

fornmulae |1°§d used as
methanol = 7:3)

Mass spectrum: Mt = 140
Prepared from 4-cyanoquinuclidine (see Example 3 of
EP-A-0,213,337).

Example XV

Trans-4-tert-butyloxycarbonylaminomethylcyclohexane carboxylic

acid

4.6 g of trans-4-aminomethylcyclohexane carboxylic acid are
dissolved in 65 ml of 1N sodium hydroxide solution, and 6.6 g
of di-tert-butyl dicarbonate in 50 ml of tetrahydrofuran are
added. After 12 hours, the mixture is extracted six times with
ethyl acetate. The combined organic phases are washed
successively with 2N citric acid solution and saturated sodium
chloride solution and dried over magnesium sulphate, and the
solvent is distilled off in a rotary evaporator. The residue is
dried under 0.1 torr.

Yield: 6.5 g (87% of theory),

Melting point: 137-140°C

Example XVI

trans-4-(tert—Butylokycarbonylaminomethyl)benzyloxycarbonyl-

amino cyclohexane

5.5 g of trans-4-tert-butyloxycarbonylaminomethylcyclohexane.
carboxylic acid are dissolved in 250 ml of dioxane and, after



starting materials are known fromthe literature, or they are obtai ned by
processes known per se fromthe literature (see Exanples | to XLVIII). As
al ready nentioned at the outset, the conngpQS of the general fornula I
according to the invention, and their physiologically tolerated salts, have
val uabl e pharmacol ogi cal properties, in-particular a specific inhibitory
effect on signal transduction nedi ated by epidermal growth factor receptor
(EGF-R), tHBdEeten ot @e5n@lb@ﬁu@ﬁ%eébmﬁﬁmlﬂ@raéﬂaﬁpﬁem1b9finhibition of
l'igand bi ndiikhe )1 pRcaPAOFyTi ARIAEAI heRLEH At 130081 B8rkiNgSRoLkEe! TTheht
I's additionally possible that_the ilggal ra smas on i s bl ocEed at .
conmponent s Q'o?:aﬁ‘ﬁoo perayl Rhrelelafre addedypB ob?EEFnSrEBe piidngs ihe
novel conpaoiisinesd® fest B4 hsutsl | AfGer c&h!aihghidbhg dmoﬁéna: gipallistilled
transm ssiQ di at ed by EG--R can,_be d ngstrated, .fo xanpl e, usi
cell's whi CRP ok prbed TRt ECEa PO RO RnoERS SEPOTUAr ARACAFSTi HBr 4P Shid&pend
on sti nul atdaetdte EQRshed GF b phaturatedli sodiwmw, chhorhder seliktho8 and

| L-3) -de | ' i, gi s : | I
o ) ed | isaeh &y o o i ST O B o VR dEBEL1 S8 Y
Prol i f er at iigh frA4RSE TAPTALPF chThe crenided F7trERerated vhkhefore be
stimul at ed gRittslelly sBHéPfether 0%:Dy, BN tS£6dVERE RhSER] 888tidn ghgal . in
EMBO J. 7,§§%?252756 (1988) and Pierce, J. H et al. in Science 239,
628-631 (158892 . - 38 -

Yield: 6.6 g (86% of theory),
Melting point: 117-122°C
(%

Example XVIT

trans-4- (Aminomethyl) benzyloxycarbonylaminocyclohexane

1.3 g of trans-4- (tert-butyloxycarbonylaminomethyl) -
benzyloxycarbonylaminocyclohexane are dissolved in 50 ml of
methylene chloride, and 5 ml of trifluorocacetic acid are added.
After 1 hour, 33 ml of 2N sodium hydroxide solution are added
dropwise. After phase separation, the aqueous phase is
extracted three times more with methylene chloride, the
~combined organic phases are dried over magnesium sulphate, and
‘ the solvent is distilled off in a rotary evaporator. The
kg residue is employed without further purification.
Yield: 870 mg (93% of theory) of a colourless wax,
Re: 0.15 (alumina} methylene chloride/methanocl = 20:1)

Example XVIIT

trans-4-Amino- (tert-butyloxycarbonylaminomethyl) cyclohexane

1.4 g of trans-4-(tert-butyloxycarbonylaminomethyl) -
benzyloxycarbonylaminocyclohexane are dissolved in 30 ml of
methanol and, after addition of 0.3 g of palladium/active
carbon catalyst, hydrogenated at room temperature under 50 psi
for one hour. After filtration, the solvent is distilled off in



The starting material for the F/L-HERc cells was the cell line FDCP[err]
whose preparation has been described by Dexter, T. M et al. in J. Exp.
Med. 152. 1036-1047 (1980). However, it is also possible as an alternative
to use other growth factor-dependent cel3% {see, for exanple, Pierce, J.

H et al. in Science 239, 628-631 (1988), Shibuya, H et al. in Cell 70,
57-67 (1992) and Al exander, W S. et al. in EMBOJ. 10, 3683-3691 (1991)).
Reconbi nang f@&é@gi BEVEPSratoies ahebed sidueod sRetipllodeid whtiiutalfurt HBO J.
7, 2749-2756 %%98 %.mere used for expression of the human EG--R cDNA (see
Ulrich, APUELLAFAIRMNature 309, 418-425 (1984)), with the difference
that the r¥iLeddir al. oRegt dAOLXSNE theeri) lofr a Aolburdess waxn Bi oTechni ques

(i no. creRh! ( Basd\(FERniAR HEC oy En® PRAGR 08 MechiBl B SR A0 (1ose))

was used as packaging cell. The test was carried out as foll ows:
F/ L- HERc cgklspyergrgul tivated in RPM /1640 nmedi um (Bi oWi ttaker),
suppl emrent'ed w ofetal calf serum (FCS, Boehringer Mannhein), 2 nM

gl ut am ne iBithi take;é Etandard antibi,otics and 20 ng/mM human EG-
(Pronega) , L BRIV LRAFREYSAQDEDEARS -ORE PHIES i gate the inhibitory activity
of the compedvrds—acecordi-rg—to—the—+Avert+oer—1. 5 x 104 cells were
cultivated7id gtbf abberzypitdranytlobeptanl-i)oper amel kdded: tiopk saflet ion
96-wel |l plates t] ' L.fe ' : I i ] G-
(20"mgr mt OB S f, 46 PRE-PRyBRAL b halraRnTbr 108 SR 2,8 bIBE Mokl
super nat andgetam ine3Beml pEnwakes/ 8tnfL°S.(B3EEerKadr houysnathe mdxtare.in

Eug. J. | Manebo1dd. afd- hlde( 49R8)ine WEEhCQWQBaﬁﬁmaﬁig%&&aet gchl®ion.

: : ] X ] . .
T o ek el opel Veg L0 100 et iyl Ul o do [EE0) L gnd adiad i
bei ng 1% dhganidlphasssware washbdt efiitht s3¥heated bodidf bhlbxide
solution and dried over magnesium sulphate, and the solvent is
distilled off in a rotary evaporator. The residue is triturated
with petroleum ether, filtered off with suction and employed
without further purification.
Yield: 5.9 g (90% of.theory),
Melting point: 73-76°C
Rf: 0.16 (alumina; petroleum ether/ethyl acetate = 1:1)

Example XX

s 4-Amino-1-benzylazacycloheptane

2.18 g of l1l-benzylazacycloheptan-4-one oxime are dissolved in
30 ml of tetrahydrofuran and 2 ml of concentrated ammonia
solution and, after addition of 0.9 g of Raney nickel,
hydrogenated at room temperature under 50 psi for 12 hours.
After filtration, the solvent is distilled off in a rotary
evaporator. Water is added to the residue, the mixture is
extracted three times with methylene chloride, the organic
phase is dried over magnesium sulphate, and the solvent is
distilled off in a rotary evaporator. The residue is purified
by column chromatography on alumina with a methylene
chloride/methanocl (30:1) mixture.



To deternmine the inhibitory activity of the conpounds according to the
I nvention, the relative cell count was neasured in O D. units using the
Cell Titre 96[err] AQueous Non-Radi-oactive Cel

- 39 -

Proliferation Assay (Pronega). Th2 Telative cell count was

cal cul ated as a percent of the control (F/L-HERc cells wi thout inhibitor),
and the concentration of active substance which inhibits the proliferation
of the cel N§eld:50%53 @ ei1q% afashedmyr) ek dﬁﬂs:dmlésmnw@l; esults were

?Et g'_ ned 'Cg tg{?ﬁ 43 (alumina; metharéLnené @Hltaf&e etnk.%qp:)r]bl | felria)l)lt ;[ Io(rjln of
(Exanpl e No.) mohfmann Iqu][[mT]M
| err] [nkkample kXTI 200 _ > 10 1(1) -
34 > 10 1(2) 44 >
ig 1(ilAminoazacyclﬂgegéanel(5) g %1 1(4) >
10 1(6) 123 > 10 1(7)
8 13.4 g of 4-amino-l-bgn@ylazacycloheptar® are dissolved in >
ig 1(8b0 ml of meth?8018and f ter addition oflgg g ofufgﬁladlum
10 1(4dhydroxide, hydrgggnated at room tempexatgmre undgr1$0 psi for
150 one hour. AftelOfiltratlibs), the solvent iZBdistilled off in a >
10 rotary evaporator. The residue is distilled under 0.7 torr.
W Yield: 7.6 g (100% of theory) as colourless oil,
: Boiling point: 43°C under 0.7 torr.
Example-XXII
4- (N-Methyl-N-acetylamino) aminocyclohexane
2.5 g of 4-(N-methyl-N-acetylamino)aniline are dissolved in
50 ml of methanol and 15 ml of 1N hydrochloric acid and, after
addition of 2 g of rhodium/active carbon, hydrogenated at 70°C
under 50 psi for eight hours. After filtration, the solvent is
distilled off in a rotary evaporator. The residue is made
alkaline with 50% strength sodium hydroxide solution, the
mixture is extracted three times with methylene chloride, the

organic phase is dried over magnesium sulphate, and the solvent

is distilled off in a rotary evaporator. The residue is

purified by column chromatography on silica gel with a

methylene chloride/ethyl acetate/méthanol (10:4:3) mixture.

Yield: 0.7 g (28% of theory) as colourless oil,

Rf: 0.40 (alumina; methylene chloride/ethyl acetate/
methanol = 10:4:3)
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Example XQITT > 20
1(26) 200 20 1z
28) 14
1(£§Fetrahydropyraq29e oﬁlé > 20 1( 30)
+—£31) 103

1(320 g of 4- tetrahydxmpyranone are added xdpgpwise 4¢33)stirred
m:thure of 5.2 ?é) 01f4 Ohycii(&alamlne hydroch]?c?lL:.QLde and 4.8 g of

1

d)lum acetate 4in 50 n]_]( 4:35 water at 60°CoRfter a igurgher hour -5

1(4%k 60°C, the solutli¥h is allowed to codl land is ld#étacted three
1 4§)i.mes with 50 m]]3é>f et:_|1'£e4r7 )each time. The icoln%)ineﬂ @Sganic

phases are therl dried over sodium sulphate, the solvent is
distilled off in a rotary evaporator, and the residue is
employed without further purification in the next reaction.
Yield: 4.2 g (74% of theory),

Melting point: 50-52°C

Rf: 0.30 (silica gel; petroleum ether/ethyl acetate = 1:1)

Example XXIV

4-Aminotetrahydropyran

4.2 g of 4-tetrahydropyranone oxime are dissolved in 100 ml of
ethanol and, after addition of 0.5 g of palladium on carbon
(10%), hydrogenated in a Parr apparatus at 90°C under a

pressure of 5 bar of hydrogen for 2.5 hours. After cooling, the

solvent is distilled off in a rotary evaporator, and the

residue is used further without further purification.

Yield: 0.7 g (19% of theory) of a colourless oil,

Rf: 0.45 (silica gel; methylene chloride/ethyl acetate/
methanol = 10:4:2)

‘Example XXV

1-(2-Benzylideneaminoethyl)piperazine

12.9 g of 1-(2-amincethyl)piperazine and 10.6 g of benzaldehyde

in 125 ml of toluene are heated to boiling with a water trap
until no more water separates out, after about 4 hours. After

>
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1 cooling, the>s61vent i668istilled off inlad0rotary evaporator,
iO ](Eﬂﬂd the re51§u§0 g useg(ggfther without fgrfasﬁopgrlklcatlon.
> 10 WBdd: 21.7 g (100%50f theory) of a pale brognishheidenpounds

accor ding tg, ! hg. 7@%@119&1%5%:@&9 ieﬁgchibkmh%séhaﬁeh' Legatwn of

the human t ur cel i ne

carci nona
the EGF re
| nst. 80,

synt hesi s
| abel | ed thy
proliferat
wel | were

N/

originates froman oral epidernoid

and over expresses - 41 -
14 foxvexanpl e Aboud-Pirak, E. et al, J. Natl. Cancer.

>

1605-11 (1988)). KB cells (purchased from ATCC) were passaged in
DMEM (Bi owhittaker) in the presence of 10% FCS (Boehringer Mannheim, 50
[ err] M bet &theyrk dptbetziphol -machy$+ angdapdradonét st casboXpkatel- | nduced DNA

was determ ned by nmeasuring the incorporation of radioactively

i oo Potesah e fh ool il i Heof fentfotedie B

[ﬁQQQQiQﬁn81%§agg%meFhYblgrheFﬁyl -piperidone-3- carboxylate 1n

30 ml of tetrahydrofuran while cooling in ice. After 12 hours
at room temperature, the mixture is filtered, the residue is
washed with tetrahydrofuran, and the combined filtrates are
freed of solvent in a rotary evaporator. The remaining oil is
purified by column chromatography on silica gel with methylene
chloride.

Yield: 3.41 g (36% of theory) of a yellow oil,

Rf: 0.80 (silica gel; methylene chloride/methanol = 50:1)

Example XXVIT

N-Benzyl-3-methyl-4-piperidone

3.29 g of ethyl.N-benzyl-3-methyl-4-piperidone-3—carboxylate
are heated to boiling in 20 ml of 6N hydrochloric acid for
eight hours. After cooling, 200 ml of methylene chloride are
added and, while cooling in ice, the mixture is made alkaline
with 15% strength sodium hydroxide solution. The solution is
extracted three times with 50 ml of methylene chloride each
time. The combined organic phases are then dried over sodium
sulphate, the solvent is distilled off in a rotary evaporator,
and the residue is used further without further purification.
Yield: 2.26 g (93% of theory) of a pale brown oil,

Rg: 0.70 (silica gel; methylene chloride/methanol = 20:1)



200 [err]l of INMDM (Bi owittaker) wi thout serumin the presence of 50

[ err] M bet a- ner capt oet hanol , standard antibiotics, TG--alpha [10 ng/nl] or
EGF [20 ng/m] and of various concentrations of the substances according
to the invention (triplicates, maxi num- BMSG concentration 1% see
proliferation test with F/L-HERc cells). After 60 hours, [3H-thynm dine
(0. lI[err]C in 10[err]) was added for about 16 - 18h. Subsequent

neasurenengxg&gigyﬁkdqmg i ncorporation reveal ed | C50 values of 0.1-I[err]M

fOL gonpoun S 6, 17, 18, 19 20, 21 and 22 Exanple 1, for the

i nhi bition of EGF/TGE-al pha-sti t KB-cel.l 50 The
conpornds 6+th§naeﬁﬁﬁﬁﬁ oPﬁﬂFﬁH % gﬂﬁ&lpgpthgegiﬁaé gﬂgﬁiyhﬁg i nhi bi t
si gnal tr akrsduetton—by—tyrosthre—KkHnases s—bee oW xanpl e

of the hunano&EGH oéchbenzy&ﬁa me&hyﬂhérpﬁ@ﬁ@l@@n@seé o mly &4
path°phy5'$£§ggi§hlﬂéocgﬁsﬁ§ o%a%%iﬁeﬁé BYRERACY Wl Yol dulaes ifiRvdd1aaas.
Exanpl es o aré benign or %nant tunmodrs, in particular Hnnnur

of ep|thearalSﬁhérﬁéuﬁ§e§PPWeFPEPe6ﬁ yre, IRt 42t Bovrs,gady 5%&“ﬂ§1 tere
proliferating EﬁeVQéEUEQE @@da&behuabdcelfhes mneomaegeem)rator | 'The
caddition, the oungs of th gral for.mul 5|olo |caIIy

I
tol erat ed X&ft uEaﬁsb 15?8&VF £ Bihef ™ %§8P8 gau¥@& t
activity OicéyrosBaegkoﬁased;umubbraaatefas aﬁdeﬁleAfepmdérMEmrs at room

oo oA R B dpagers of e

evaporator, methylene chloride and ice-water are added to the

" residue, and the mixture is adjusted to pH 5 with citric acid.
The phases are shaken thoroughly and then separated, and the
aqueous phase is made alkaline with sodium hydroxide solution
and extracted three times with methylene chloride. The combined
organic phases are then dried over sodium sulphate, the solvent
is distilled off in a rotary evaporator, and the residue is
purified by column chromatography on silica gel with a
methylene chloride/methanol/concentrated ammonia (firstly
98:2:0.8, then 95:5:0.8) mixture. This separates the isomers.

Besides 3 g of a mixture of the two isomers, the following are

obtained:

. Yield: 4.0 g (27% of theory) of a yellow oil of the cis isomer,
N\ Rf: 0.90 (silica gel; methylene chloride/methanol/
concentrated ammonia = 98:2:2)

Yield: 1.5 g (10% of theory) of a yellow oil of the trans

isomer, _
Reg: 0.45 (silica gel; methylene chloride/methanol/
concentrated ammonia = 98:2:2)



Because of their biological properties, the conpounds according to the
‘invention can be used alone or in combination with other pharnacol ogically
~active conpounds, for exanple in tunour therapy as monotherapy or in
.conbination with other antitunour therape®fits, for exanple in conbination
‘W th topoi sonerase inhibitors (for exanple etoposides), mtosis inhibitors
"(for exanpl e vinblastine), conpounds which interact with nucleic acids (for

exanpl e cigxg@%g@ngzggg!ophosphan1de adrianmycin), hornone antagonists (for
exanpl e tanoxifen), inhibitors of netabol i c processes, (for exanple 5-FU

etc.), cytokln S , anti bodies etc. These
conblnat|0ﬁ§ C 4§§ dn1n@ﬂé§l {%er Ssi nul t aneously or sequentially.
For phar maeett+eat—tuse—the LUHpUUHUb dbLUldIn to the invention are, as a
rul e, used3i.8 dosdyesisofl (a0t RENGY I RSHELPIRSF NS \AFE 1- 15
ng/ kg, Ior t d4ds '815)#?&%1@{1 wrtﬁlebf@tn%?:haﬁb]?ﬁd Q8 akl fefrens . hydrochloric

adm ni stratiqn ey e incorporate one. Qr con onal -inert
exci pi ent s 2&Ad e | qoc{?r rﬂdn1= \g h i Qablr%%r Jﬁ%‘i\%%}élde’
SUFF ose, I Nhyideeigedistldd et G0 4@ hnrier adrasifor stediatns . 'After

- pol yvi nyl pyr.rol i dane Gld 1L far dtery /et hanol ,
Wfit er{ gl ycﬁl&% a%é‘t ’/ sgfem%o;lla(%rgtvat eéral/éaé ﬁ[ﬁecc}g:gfd rgcol propyl eéléa g
‘glyco st emaploxaltmd*»oll,staﬂimgqgm (=fe g 6&036&1’&%!? mHgpdded to
~substances ¢ %Icri'e%icﬂﬁr d JialcrPri S Waltdh G 8 MHFSS L UHitH d?i?él'\!tﬁm | O dr.

“phar ITB.CEUtIC preparations such as tablets, coated fabl ets sul es,
‘powders, sThgeesmiifed ARFIHE PhafRes &xF tsliﬁfb g5t j¥ker s l'1‘0I | owi ng

ex rml es aigg] Pﬂa@éde(éﬂd) tHd ussInadrit tihe qirsasiElied rofhtimmn irotketyi | wi t hout
res ICtIn%vaporator The residue is used further without further

purification.
Yield: 1.1 g (72% of theory) as colourless oil.

The following compound is obtained in analogy to Example XXIX:

(1) trans-4-Amino-3-methylpiperidine
Prepared from trans-l-benzyl-4-benzylamino-3-methylpiperidine

Example XXX

4-[(3—Chloro—4-fluor6phenyl)amino]-6-methylthio-
o pyrimido[5,4-d]lpyrimidine

3.0 g of 4-chloro—6—methylthiopyrimido[5,4-d]pYrimidine, 3.8 g
of 3-chloro-4-fluoroaniline and 10 ml of dioxane are heated at
. 80°C for 2 hours. After cooling, the reaction mixture is
concentrated and portions are triturated first with water and
then with diethyl ether, filtered off with suction and dried.
Yield: 4.0 g (91% of theory), -
Melting point: 144-148°C

Rf: 0.50 (silica gel; petroleum ether/ethyl acetate = 1:1)



- 43 Exampl e | 4- Hydr oxy- 6- met hyl sul phi nyl - pyri m do[ 5, 4-d] pyri m di ne
and 4- Hydr oxy- 6- net hyl sul phonyl - pyri m do[ 5, 4-d] pyrimdine 2.0 g of

4- hydr oxy- 6- met hyl t hi opyri m do[ 5, 4-d] pyrinidine and 8 g of

3- chl or oper oxybenzoi c acid (content: 50%>&re stirred vigorously in 50 ni
of nethylene chloride for 3 hours. The precipitate is filtered off with
suction, washed with ethyl acetate and dried. Yield: 2.2 g, Rf: 0.27 and
0.50 (siEkxamp}el XXKEt hyl ene chl ori de/ et hyl

acet at e/ net hanol = 10: 4: 3) Exampl e |

4- Hydr oxy- 6- (nor phol i no) -pyrimdo[5, 4-d]pyrim dine 16 g of a mi xture of
4- hydr oxy-%= kb3 h h%arﬁh#n§iﬁ9rpﬁheéylpQWAHQFp?rWﬁﬁbNﬂ&haﬁd
4-hydroxy-ﬁyﬂgﬁbab§gL@hgm?gpymhaﬁgg- [5,4-d]pyrimdine in 25 m of

nor phol i ne are heated at 5[err]C (bath tenperature) for 4 hours. After
N_wWat er,,._and the

ol 1 d s 14809 cab of PRYRERY e PORRYAELH BV P ORdBe A SNBYALPOdLnenel d: 7. 8

g, Melting2®diml:of2HékemetbyRilisl68afie | B3a gebf Bethiybenedechl ori de/

et hyl aCth&&%P@Qﬂfﬂ?ﬁezaﬁa:f53§ of p-toluenesulphonic acid are heated at
140°C for 23 hours. The reaction mixture is cooled and, after
addition of 4 1 of methanol, heated at 100°C for one hour. The

methanol is distilled off and the residue is triturated three

‘ times with diethyl ether and filtered off with suction.
" Yield: 202 g (82% of theory),
Melting point: 144-148°C
Rf: 0.50 (silica gel; petroleum ether/ethyl acetate = 1:1)

The following compounds are obtained in analogy to Examples XXX
and XXXI:

(1) 4-[(3-Methylphenyl)amino] -6-methylthiopyrimido[5,4-d] -
pyrimidine '

Melting point: 118-120°C |

Rf: 0.55 -(silica gel; petroleum ether/ethyl acetate = 2:1)

_ (2) 4-[(4-Amino-3,5-dichlorophenyl)amino] -6-methylthio-
o/ pyrimido[5,4-dlpyrimidine
Melting point: 195-197°C
Rf: 0.50 (silica gel; petroleum ether/ethyl acetate = 1:1)

(3) 4-[(4-Amino-3-bromo-5-chlorophenyl)amino] -6-methylthio-
pyrimido[5,4-dlpyrimidine '
Melting point: 210-212°C

Rf: 0.31 (silica gel; petroleum ether/ethyl acetate = 1:1)

(4) 4-[(4-Amino-3,5-dibromophenyl)amino] -6-methylthio-
pyrimido[5, 4-d]lpyrimidine '

Melting point: 245-247°C

Rf: 0.35 (silica gel; petroleum ether/ethyl acetate = 1:1)



Exanple 111 4- Chl or 0- 6- (nor phol i no) pyri m do[ 5, 4-d] pyrimdine 7.8 g of

4- hydr oxy- 6- (nor phol i no) pyri m do[ 5, 4-d] pyri m di ne are heated under refl ux
with 100 mM of thionyl chloride with the addition of 4 drops of dinethyl
formamide for 1.5 hours. The reaction mixture is concentrated and, after
addi ti on of - 44 - nethylene

-chl oride, concentrated once again. The residue is then partitioned between
nmet hyl ene chloride and an aqueous potassium carbonate solution. The aqueous

phase i s exfagledslvdoce, avbe-.neft&afﬂﬁb%leéﬂex%lb%hgq)aaaﬁoqh% -conbi ned

organi ¢ phases are.dried over ?SIUH]SU hate and concentrated. The
resi due |sm%FhY%FB%@EYREFHdBﬂétﬁyﬁ BYRémidiBeri|tered off with suction.

Yi el d: 8. mglt2RG0 pbihbeonyd-1bbkti ng point: 238-240[err]C (deconp05|t|on)
R 060 (il gasgel yspettoleym sLhert ehivheAgelateyT &idkatel elalsd  ©

63. 49 AdP®

The follomﬁng conpound IS obtained in analogy to Exanple I11: (D

4 Chl 6 ppt : | ik Alr59Q- C
i 1076 (AT Lt b amuelTinhon LA Lty YEp A B (572 BiLer

pyrimid 1ne
Melting point: 197-199°C
Rf: 0.65 (silica gel; petroleum ether/ethyl acetate = 2:1)

(7) 4-[(3-Benzyloxyphenyl)amino]—6-methylthiopyrimido[5,4-d]-.
pyrimidine

' Melting point: 144-146°C
Rf: 0.80 (silica gel; petroleum ether)

(8) 4-[(3-Hydroxymethylphenyl)amino] -6-methylthiopyrimido-
[5,4-dlpyrimidine

Melting point: 164-166°C

Rfe: 0.55 (silica gel; petroleum ether/ethyl acetate = 2:1)

(9) 4-[4-Bipheny1y1amino]-6-methyithiopyrimido[5,4—d]pyrimidine
Melting point: 200-=202°C
Rf: 0.45 (silica gel; petroleum ether/ethyl acetate = 1:1)

(10) 4-[3-Phenoxyphenylamino] -6-methylthiopyrimido([5,4-d] -
pyrimidine

Melting point: 140-142°C

Rf: 0.40 (silica gel; petroleum ether/ethyl acetate = 2:1)

(11) 4-[3-Ethynylphenylamino] -6-methylthiopyrimido[5,4-d]-
pyrimidine _

Melting point: 160-163°C

Rf: 0.39 (silica gel; petroleum ether/ethyl acetate = 2:1)



Example 1V~ 5- Am no- 2- net hyl t hi opyri m di ne-4-carboxylic acid 131.4 g of
5- br ono- 2- net hyl t hi opyri m di ne-4-carboxylic acid, 860 m of concentrated
~agueous ammoni a and 2.42 g of copper(ll) sul phate dissolved in 34 m of
water are shaken in a pressure vessel at &5[®rr]C for 4 hours. After
cooling, the precipitate is filtered off with suction. The precipitate is
di ssolved in 600 mM of hot water, and the solution is filtered through
active carbpR) Zh¢3{4FDiflaoirsphenyddminodn 6i-methylithdopyadmisodd,usdiH 3
with COﬂCﬁ§§£f&f§ §drochlor|c acid. The precipitate is filtered off with
suction a uritied by dissolving in dilute sodi um hydroxide sol ution and
precipitat¥e tmmghpﬁynt@chﬂér188a§|d Yield: 54.6 g (56% of theory),

g/mlgl Ng pogpt:ol3[ esil Eckf ge; 3petebhitn eeher%hzylgxlas%%%net hane!) =
4- Hydr oxy- 6- met hyl t hi opyri m do[ 5, 4-d]pyrimdine 25 g of

5- ani no- 2- nszhy4tnzeoyahopﬂénylémﬁnbbesyhéehymtﬂla?ﬁriﬁﬁdaﬂ59& H@rﬂan1de
are stirred._in a§b$%] bath, with the tenperature of the oil bath being

i ncr eased ¥6-4'8Y C over the
Melting point: 240-244°C

Rf: 0.52 (silica gel; petroleum ether/ethyl acetate = 10:6)

(14) 4-[3-Trif1uoromethoxthenylamino]-6-methylthiopyrimido-
[5,4-d]lpyrimidine '

— . .
Melting point: 114-116°C
Rf: 0.56 (silica gel; petroluem ether/ethyl acetate = 10:5)
(15) 4-[3-Nitrophenylamino] -6-methylthiopyrimido[5,4-d]lpyri-
midine
Melting point: 194-197°C
Rf: 0.30 (silica gel; petroleum ether/ethyl acetate = 10:5)
(16) 4-[4-Phenoxyphenylamino] -6-methylthiopyrimido(5s,4-d]-
pyrimidine . _
Melting point: 191-192°C
Rf: 0.50 (silica gel; petroleum ether/ethyl acetate = 10:5)
\

(17) 4-[4-Benzyloxyphenylamino] -6-methylthiopyrimido(5,4-d]-
pyrimidine

Melting point: 163°C

Rf: 0.44 (silica gel; petroleum ether/ethyl acetate =-10:S)

(18) 4- [3-Chloro-4-phenoxyphenylamino] -6-methylthiopyrimido-
[5,4-d]lpyrimidine

Melting point: 169-170°C

Rf: 0.39 (silica gel; petroleum ether/ethyl acetate = 10:5)



course of half an hour. Stirring is continued at this tenperature for 1.5

hours. The reaction m xture is then added hot to 750 ml of an ice/water

m xture. After 2 hours, the product is filtered off with suction, washed

with water and dried. Melting point: >240[Legt] € Rf: 0.63 (silica gel;

met hyl ene chl ori de/ et hyl acetate/ nmet hanol = 10: 4: 3) Exanpl e VI

4- Hydr oxy- 6- nmet hyl t hi opyri m do[ 5, 4-d] pyrimdine A mxture of 69 g of

5- am no- 2- net hyht Ri_QRY KM, iines A1 Qﬂﬁ# | . ﬂé}{%;?y s oA

acetate and égé)mﬁ g? ei?teﬁozg%%}tyhgngﬁ{% S eﬂa%mrgl%&of%ﬁ% %\{ si.}&l%%

reaction m xtlBré-Adpyramidd®ed to 10[err]C, 250 ml of water are added, and

thehnixture Mglkgﬁb bgigﬁanQﬂ_yu%fUr]Chfor ore hour. It is ;heﬂ fiI;ered

Wi th suction_ was ] wat er _an ried. Yield: 5 82% of theary),

Mel ting poian‘>94g?e&%?EmRP?’OHE§ Yt £ ?jgﬁﬁéaﬁ%§ﬁ§§ﬁﬁ(ﬁi%ﬂﬂl)

et hyl acetat e/ net hanol = 10: 4: 3) Exampl e VI

3-(Aninocarbggx%gggh*kk&#peridine 16.8 g of ethyl-3-pyridylacetate and 1 1
[ ' at 100[err]C"

of net hanol i tion are shaken in a pressure vesse
for 40 hours. After cooling and concentration, the precipitate is

4-[(3-Chloro-4-fluorophenyl)amino] -6-methylsulphinylpyrimido-
[5,4-dlpyrimidine and 4-[(3-chloro-4-fluorophenyl)amino] -6-
methylsulphonylpyfimido[5,4-d]pyrimidine

4.0 g of 4-[(3-chloro-4-fluorophenyl)amino] -6-methylthiopyri-
~ mido [5,4-dlpyrimidine are dissolved in 100 ml of methylene

chloride and 5 ml of methanol and, at room temperature, 8.0 g

of 3-chloroperoxybenzoic acid (50% pure) are added in portions.

After two hours, the mixture is washed twice with sodium

bicarbonate solution, dried over magnesium sulphate and

concentrated. The title compounds are obtained as a 1:1 mixture

and employed further without further separation.

Yield: 4.2 g,

Melting point of the mixture: 170°C (decomposition)

Rf: 0.10 and 0.28 (silica gel; petroleum ether/

ethyl acetate = 1:1)

. Example XXXJITT
k/ Example XXXITT

4-[(3-Chloro-4-fluorophenyl)amino] -6-methylsulphinylpyrimido-
[5,4-d]lpyrimidine and 4-[(3-chloro-4-fluorophenyl)amino] -6-
methylsulphonylpyrimido(5,4-d]lpyrimidine

39.2 g of 4-[(3-chloro-4-fluocrophenyl)aminol] -6-methylthiopyri-
mido[5,4-dlpyrimidine are dissolved in 350 ml of glacial acetic
acid and, at room temperature, 37 g of sodium perborate are
added in portions over the course of four hours. After

24 hours, the mixture is poured into 1 1 of water, and the
precipitate is filtered off with suction and washed twice with
water, once with sodium bicarbonate solution and twice again
with water and dried. The product is a 10:1 mixture of



- 46 - triturated with ether and filtered off with suction. 12.7 g of the
3- (am nocar bonyl nmet hyl ) pyri dine obtained in this way are hydrogenated with
250 m of ethanol and 3 g of rhodiun platinumcatal yst at 500C under a
pressure of 3 bar of hydrogen for 2 hours. 6 ter cooling, filtration and
concentration, the precipitate is triturated with ether and filtered off
with suction. Yield 13.3 g (96% of theory), Rf: 0.15 (silica gel; nethylene
chl ori de/ met fglghéxide and sulpheaplr abffoandsnaad=is6ehplbyeBXEuptaeY | |

3- (4- Am nophen propionjc_acid, 15 _g.of palladiumon carbon (10% and 30
m of water %}%héﬁéegufﬁhﬁrnPQFﬁFéc8g1?§5 g of 4-nitrocinnanmic acid in 1 1

of net hanol ,Yhelid hy3i8ogenation is carried out at roomtenperature under 3

bar until n urgl reg S af ﬁg&l ter
filtration an% eéngﬁ%r%‘?oﬁ'%? t h(eggiéf%/%t#e]f h %@é%@%{ﬁ e%taporéﬁl%, resi dual
water is renoved by twi ce addi n(ASURER Pokidbons of toluene and distilling

of f the sol Wit idly Spd DA ¥ CYREOhakehire Yl €40-148200 (64680pOSsiENERTY)
Melting point: 124-128[err]C Exanmpl e | X

3-(trans-4- Acetyl am nocycl ohexyl )propionic acid A mxture of 397 g of
3- (4- am nopleey | gl Iger gy ccampound@ Sage obbsaithed by danal ogy avd BRfmgles

Raney ni Ckelxﬂﬁl's'a?n& ﬁxi"ﬂ er S

(1) 4-[(3-Methylphenyl)amino] -6-methylsulphinyl-pyrimido (S, 4-d]
pyrimidine and 4-[(3-methylphenyl)amino] -6-methylsulphonylpyri-
mido[5,4-dlpyrimidine .
Re: 0.38 and 0.54 (silica gel; petroleum ether/

ethyl acetate/methanol = 10:10:1)

(2) 4-[(4-Amino-3,5-dichlorophenyl)amino] -6-methylsulphinyl-
pyrimido(5,4-d]pyrimidine and 4-[(4-amino-3,5-dichlorophenyl) -
amino] -6-methylsulphonylpyrimido [5,4-d] pyrimidine
Rf: 0.40 and 0.51 (silica gel; petroleum ether/

ethyl acetate/methanol = 10:10:2)

(3) 4-[(4-Amino-3-bromo-5-chlorophenyl)amino] -6-methyl-
sulphinylpyrimido[5,4-d]pyrimidine and 4-[(4-amino-3-bromo-5-
o chlorophenyl) amino] -6 -methylsulphonylpyrimido{5,4-dlpyrimidine
Rf: 0.28 and 0.40 (silica gel; petroleum ether/
ethyl acetate/methanol = 10:10:1)

(4) 4-[(4-Amino-3,5-dibromophenyl)amino] -6-methyl-
sulphinylpyrimido([S,4-d]pyrimidine and 4-[(4-amino-4,5-
dibromophenYl)amino]-6-methylsulphonylpyrimido[5,4—d]pyrimidine
Rf: 0.51 and 0.68 (silica gel; petroleum ether/

ethyl acetate/methanol = 10:10:2)



hydr ogenated at 170[err] C under 100 bar until no further hydrogen is taken
up, after about 30 hours. Filtration and washing of the residue with water
result in a filtrate in the formof 6.3 1 of a colourless solution, to
which a solution of 192 g of sodi um hydr 6xi 6de©in 400 M of water is added
and then, dropw se, 454 ml of acetic anhydride over the course of

- 47 - 35 mnutes. After five hours, the precipitate is filtered off, and
t he f|Itrate(SB'%ﬂlbttéh.102pBMTQQraﬁbquoebhesniPh@@ﬁlh§ﬂtnch+6rmethyld

and is sti rr&ﬁ;ﬁhﬂfﬁz}ﬁnm&[shaeawpyiﬁldiﬂs QﬁadwCT(BS(ihfnszLESEEQ of f
W th suction,. washed ‘W e-wat er

rr]C. Yield:
216 g (42% ol l%qmﬁ'il}wmwwl 6%’@&93“‘&%?@??}@”&%%#@& Met hyl
3-(trans-4- mm mo&ﬂqhahhwydiméoplonate hydrochlorlde A m xture of 185 g of
3-(trans-4- nocycl ohexyl rap [ 500 r 00
m of conce ate aloc 1%@0 lﬁ' e(raia{t é%q-lrdd]b e@éuegcfre\%ﬁhc?ﬁ(}%&asﬁ?/
is then evaporated to dryness |me£hanmhy=éﬂaﬂd¥aﬂor, and 300 ml portions
of a methanol/toluene (2:1) mxture are added five tines, again evaporating
each tine. The residue is stirred with 450 ml of an acetoneltert- but yl

met hyl et her(601:42)[ (fi-Bepzy/lphenelaming] vf el sotphiny yeiidRr  sodi um
hydr oxi de i nsyacid] pyhinidinetend he- P64 Bz EBihényl Y ieins) 4 gty sSsol ved

sulphonylpyrimido[5,4-d]pyrimidine
Rg: 0.20 and 0.58 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:1)

(7) 4-{(3-Benzyloxyphenyl)amino] -6-methylsulphinylpyrimido-
[5,4-dlpyrimidine and 4-[(3-benzyloxyphenyl)amino]-6-methyl-
sulphonylpyrimido[5,4-d]pyrimidine

Re: 0.40 (silica gel; petroleum ether/ethyl acetate = 2:1)

(8) 4-[(3-Hydroxymethylphenyl)amino] -6-methylsulphinylpyri-

mido[5,4-dlpyrimidine and 4-[(3-hydroxymethylphenyl)amino] -

6 -methylsulphonylpyrimido[5,4-d]l pyrimidine

Rf: 0.15 and 0.40 (silica gel; petroleum ether/ethyl acetate
methanol = 10:10:1)

(9) 4-[4-Biphenylylamino] -6-methylsulphinylpyrimido([5,4-d]lpyri-
midine and 4-[4-biphenylylamino] -6-
methylsulphonylpyrimido (5,4-d]lpyrimidine
Rf: 0.38 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:1)

(10) 4-[3-Phenoxyphenylamino] -6-methylsulphinylpyrimido-

(5,4-dlpyrimidine and 4- [3-phenoxyphenylamino] -6-methylsul-

phonylpyrimido[5,4-d]lpyrimidine

Rfg: 0.31 and 0.48 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:1)



in 1 1 of nmethanol and, while cooling in ice, 50 mM of thionyl chloride are
added dropwi se. After 30 mnutes, the solvent is distilled off in a rotary

evapor at or,

and the residue is mxed with 300 nl of methanol and again

evaporated. The residue is stirred with 4541~ of an
acetone/tert-butyl/methyl ether (1:2) mxture, filtered off with suction
rand dried. Yield: 178 g (92% of theory), Melting point: 196-198[err]C

Exanpl e Xl

(ﬂlAntn¢32E6hyhyﬁphBayﬂhmﬁeo]26-ge@hyzsalbhﬁnuﬁoytimﬁﬁpoaniIine

are taken up égﬁgkéggﬁﬁhgagﬁétﬁzqgngkc%%Xngéggﬁgshqkﬁér%Qgﬁ on of

dlnethylfor

3.3 g of 5@6ﬁblBh°pY&PYﬁmﬁ#§@ﬂﬁvé iPMﬁhmééﬂ&Pyst hydr ogenat ed at room

48 -

t enpey @i Hgepode: 2B0Ps63PEr one hour. The solvent is then

distilled off t dth t i h
G ot hyl ‘et neRg: 91 26, 889001 S8 tnlebHToPeht neCReletn, s ot [FAE pdhtdee/

.petroleumether. Yield: 8 g (45%ethdmebry)ioNediing point: 127-132[err]C

Rf :

0.59 (silica gel; petroleumether/ethyl acetate = 10:5) ‘Beispiel Xl

(12) 4-[3,4-Difluorophenylamino] -6-methylsulphinylpyrimido-

[5,4-d]}pyrimidine and 4-[3,4-difluorophenylamino]-6-methy1-

sulphonylpyrimido[5,4-d]lpyrimidine

Melting point: 169-173°C

Re: 0.46 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:2)

(13) 4-[3-Cyanophenylamino] -6-methylsulphinylpyrimido[5,4-d] -

pyrimidine and 4- [3-cyanophenylamino] -6-methylsulphonylpyrimi-

do[5,4-dlpyrimidine

Melting point: 222-225°C

Reg: 0.38 and 0.47 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:8:2)

(14) 4-[3-Trifluoromethoxyphenylamino] -6-methylsulphinylpyrimi-

do[5,4-dlpyrimidine and 4- [3-trifluoromethoxyphenylamino] -6-me-

thylsulphonylpyrimido[5,4-d]pyrimidine

Melting point: 95-100°C

Rfg: 0.28 and 0.48 (alumina; petroleum ether/ethyl acetate/
methanol = 10:10:1)

(15) 4-[3-Nitrophenylamino)] -6-methylsulphinylpyrimido([5,4-d]-

- pyrimidine and 4-[3-nitrophenylamino] -6-methylsulphonylpyrimi-

do(5,4-dlpyrimidine

Melting point: 71°C (decomposition)

Rfg: 0.44 and 0.53 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:2)



4- Ami no-| -tert-butyl oxycarbonyl pi peridine 22 g of di-tert-butyl

di carbonate and 14 m of triethylamne are added to 10 g of

4-am nopi peridine in 120 m of a dioxane/water (1:1) mxture at O[err]C,
and the mxture is stirred at roomtenperatdre for 12 hours. The di oxane is
then distilled off in a rotary evaporator, and the aqueous phase is
extracted six tines with ethyl acetate. The conbi ned organi c phases are

dried o;/er rrag@)e&iumdsmh@ﬂai heﬁplliamxll_épLaem\a(;h%dh%hihygpgﬂ?i?oa ro; ary
evapor at or . e residue slowy cry izes. Yi : . 0 0 eory),
Vel L g poi nk- A teyeimeing '8 E" P reReRcvRBenyt nitehr srsr e fano! ' -
9:1) The fallphomgl mymimidd§S a4 edbbyrimedina anal ogy to Exanple Xl |

(1) 1-tert-Butyl | M nog2- 2 ' fr

1, 2-di am no- 2=ne ‘r)?ly ga{rlg%andn'eﬁnYelq%lvy%%]%l:' %ej@y%lgﬂtﬁn%r@&pr{gﬁ&leﬁggtate/
chl ori de/ met hanol = 20:1) (2) methanol = 10:10:1)

3- Am nocar bonyl - 1-tert-butyl oxycar bonyl pi peri dine Melting point:

172-1770err] G R, O pQ el i nas, Dot il ene chloridef ref hanoly = 10:0,8)
[5,4-dlpyrimidine and 4- [4-benzyloxyphenylamino] -6-methyl-
sulphonylpyrimido[5,4-d]l pyrimidine
Melting point: 122-130°C
Rfg: 0.35 and 0.48 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:8:2) .

(18) 4-[3-Chloro-4-phenoxyphenylamino] -6-methylsulphinylpyri-

mido[5,4-dlpyrimidine and 4-[3-chloro-4-phenoxyphenylamino] -6-

methylsulphonylpyrimido [5,4-d] pyrimidine

‘Melting point: 189-190°C

Rg: 0.55 and 0.70 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:2)

(19) 4-[4-Benzyloxy-3-chlorophenylamino] -6-methylsulphinyl-
pyrimido([5,4-d]pyrimidine and 4-[4-benzyloxy-3-
chlorophenylamino] -6 -methylsulphonylpyrimido[5,4-d]lpyrimidine
Melting point: 148-150°C
W Reg: 0.28 and 0.50° (silica gel; petroleum ether/ethyl acetate/
- methanol = 10:10:2)

Beigpiel XXXIV

4 -Hydroxymethylpiperidine

A solution of 3.1 g of ethyl piperidine-4-carboxylate in 50 ml
of tetrahydrofuran is added dropwise to.1.5 g of lithium
aluminium hydride in 50 ml of teﬁrahydrofuran at room
temperature. The mixture is then heated to boiling for one
hour. After cooling to 0°C, 10 ml of a 10% strength potassium
‘hydroxide solution are added. The precipitate is filtered off



Exanple Xl 11 4- Am nonet hyl - 1-tert - but yl oxycar bonyl pi peri di ne 19 g of
di-tert-butyl dicarbonate and 12 ml of triethylamne are added to 10 g of
4- am nomet hyl pi peridine in 120 m of a di oxane/water (1:1) m xture at
O[err]C, and the mxture is stirred at rooggtenperature for 12 hours. The
dioxane is then distilled off in a rotary evaporator, and the aqueous phase
'is extracted six times with ethyl acetate. The combined organi c phases are

dried over ﬁ“%f,gs WAL S5 caé‘%dxﬂg-s Zéﬁln\’fl.ergf '&e&kaiiydﬂ&ﬂhﬁrf ddtld ey Y

evapor at or . ue I's purifie ronato 4% n gl und na, ol umm
wi th methyl Ghe chmbingd wxawrict aﬁﬁﬁama‘fﬁ %d ?é@cﬁetﬁeosr Ve RS
0.48 (alum B3 AriFakly b @i |d1{fmﬁatw§¥a yiLQ:riL)aluuiﬁhm fvult:lm\amgauiwipound

is obtained™in anal,0 to | e XI

4- Ani no- 1- t 8FELBEEY F%@’@éﬁpm (“H#emcaolubltf fure (19:5°- %36

(al um na; nqaayaene thommma%nuﬂunhdoryxaas vyelBawsid XV

3- Am noret h Bg%’d'gg &%&QaqfeE' ”d@éﬁaﬁi/ﬁﬂﬁﬂ&ﬁ%ﬁ/&%ddédEQa%deEmmon1a
g

-tetrahydr of ropwi se“in portions to 8 g of lithium alum nium
hydride in 250 M of eelPaByd®-8dran while stirring at room tenperature.
The m xture is then heated to boiling for 10 hours. It is cooled to

Oferr]C, and 10% strength potassium
[ ] Example XXXV xxf% P

endo-8-Benzyl-3-benzylamino-8-aza-bicyclo(3.2.1]octane

~ 23 g of sodium triacetoxyborohydride are added in portions to a
mixture of 17.8 g of N-benzyltropinone, 8.9 g of benzylamine,
4.8 ml of glacial acetic acid and 300 ml of absolute
tetrahydrofuran at room temperature, and the mixture is stirred
for 12 hours. The solvent is then distilled off in a rotary
evaporator, sodium bicarbonate solution is added to the
residue, and the mixture is extracted three times with ethyl
acetate. The combined organic phases are then dried over sodium
sulphate, and the solvent is distilled off in a rotary
evaporator. A 7 g portion of the total residue of 25 g is
purified by column chromatography on silica gel with methylene
chloride/methanol/concentrated ammonia (30:1:0.1).
Yield: 3.1 g (43% of théory).
Re: 0.31 (silica gel; methylene chloride/methanocl/concentrated
ammonia = 9:1:0.1)
Melting poiﬁt: 49-51°C

The following compound is obtained in analogy to Example XXXV:

(1) 8¥Dimethylamino-1,4-dioxaspiro[4.5]decane

Prepared from 1,4-dioxaspiro(4.5]decan-8-one and dimethylamine.

Pale brown oil,

Rf: 0.28 (silica gel; methylene chloride/methanol/
concentrated ammonia = 9:1:0.1)



hydr oxi de solution is cautiously added dropwi se until a white precipitate
has formed. After decantation, the precipitate is washed four tinmes by
addition of 50 m of tetrahydrofuran and decantation each tinme. The organic
phases are conbi ned, the solvent is distrlb&d-off in a rotary evaporator,

and the - 50 - residue is purified by
col um chromat ography on alumna with a nethyl ene chl oride/ net hanol (16:1)
m xture. Yi¢h@dmgled kv’ % of theory) as colourless oil. The-follomﬁng

conmpound i s obftairned 1 n anal ogy to Exanple Xl V: (1)
4- Am nonet hyl qui nucl i dine Col ourless oil Rf: about 0.3 (trace of tailing;

al um na; netdndosne Mtimy-islaizabicyclo[3.2.1] sattdreenol = 7:3) NMass spectrum
Merr] = 140 Prepared from 4-cyanoqui nuclidi ne (see Exanple 3 of

Eraﬁsofggrt%?)butgyl g%?éﬁr&b?ny altnrﬁ}fllorret%et}zc%/l g, r%g(aneazcaar]%lcQ":i1|°c[3a02| c?’] of%ane
of trans-4- Mnmvt%lmé%@ka?ﬁomh@%l@%r after add:.t:lon of 3 g
of palladium hydroxide on carbon, hydrogenated at room
temperature under 3 bar until no further hydrogen is taken off.
The catalyst is then filtered off, the solvent is distilled off
in a rotary evaporator, and the remaining oil is dried in
vacuo. The product is used without further purification.

Yield: 1.28 g (100% of theory),

Rf: 0.5 (alumina; methylene chloride/methanol/concentrated

ammonia = 6:1:0.1)

The following compounds are obtained in analogy to Example
XXXVI:

(1) exo-3—Amino—8-azabicyclo[3.2.1]octane
Prepared from the compound of Example XXXVIII.
Reg: 0.17 (alumina; methylene chloride/methanol/concentrated

ammonia = 15:1:0.1)

(2) 4-Amino-4-methylpiperidine
W, Prepared from the compound of Example XL.
Rg: 0.50 (alumina; methylene chloride/methanol/concentrated
ammonia = 9:1:0.1)

Example XXXVII

N-Benzyltropinone oxime

10 g of N-benzyltropinone are added to a mixture of 4.9 g of
hydroxylamine hydrochloride and 4.24 g of sodium acetate in

80 ml of water at 60°C, and the mixture is stirred at 60°C for
2 hours. The mixture is then made alkaline with anhydrous '
potassium carbonate and is extracted three times with methylene
chloride. The combined organic phases are then dfied over



di ssolved in 65 m of 1N sodi um hydroxi de solution, and 6.6 g of
di-tert-butyl dicarbonate in 50 mMl of tetrahydrofuran are added. After 12
hhours, the mxture is extracted six tinmes with ethyl acetate. The conbi ned
.organi c phases are washed successively wrth82N citric acid solution and
saturated sodi um chloride solution and dried over magnesi um sul phate, and
the solvent is distilled off in a rotary evaporator. The residue is dried
under 0.1 t ¥daiuki @ﬁp&tﬁa,@l 487 %1 ddeesnt) , idedistpl pod nd £ £ 1537 -4 486€s5+y C
el A S 0 SRR QU G T R
trans- 4- tertfd:utqﬂyrst;aﬂdrmnalmm ruhmtﬁwlxqfds)mm@owtth ety ol eue

di ssol ved i %t%%q_, rgo %c_]g_%@}f ¥ Al Syction.

- 51 - tion triet amne and 5.6 nl of
di phenyl phoéfG-IGPd-ldfl 87 @, (8fEarefd the %@[verr]c for 1.5 hours. Then 8.7 m of

benzyl al colm_.lltq_&@ 3531@&_ and fhaatgary to boili ng | s continued for 14 hours.
After cooling, th ne.,is distilled off ar por at.or, the
residue is Fékeﬁ Z“E“WF‘ ac?@&?@le\}dﬁbﬁ'&&‘e\ﬁ é‘t L#ﬁ& eSOdt]UH'I)CN oride
solution and dri ed over magnesi um sul phate, and the solvent is distilled

off inaro A YT The residue is triturated with petrol eum
ether/etherigg—gg-—gggﬁéred off with suction and

exo-3-Amiho-8-azabicyclo[3.2.1]0¢tane

~ A solution of 5.35 g of N-benzyltropinone oxime in 100 ml of
amyl alcohol is heated to boiling. 3.2 g of sodium are added in
portions over the course of 30 minutes, and the mixture is then
boiled for a further two hours. After cooling it is acidified
with 50% concentrated hydrochloric acid while cooling in ice,
and is extracted twice with ethyl acetate. The agqueous phase is
then made alkaline with 20% strength sodium hydroxide solution
and extracted three times with ethyl acetate. The combined
organic phases are then dried over potassium carbonate, and the
solvent is distilled off in a rotary evaporator. The residue is
purified by column chromatography on alumina with a petroleum
ether/ethyl acetate/methanol (10:5:1) mixture.

U Yield: 2.72 g (55% of theory) as pale yellow oil,
Rf: 0.31 (silica gel; methylene chloride/methanol/concentrated

ammonia = 4:1:0.1)

Example XXXIX

4-Acetylamino-l-benzyl-4—methyl-pipéridine

190 ml of concentrated sulphuric acid are added dropwise over
' the course of 2 hours to a stirred solution of 38.8 g of
l1-benzyl-4-hydroxy-4-methylpiperidine in 218 ml of
acetonitrile, keeping the internal temperature below 30°C by
cooling in an ice bath. The mixture is then stirred at room
temperature for 12 hours. It is subsequently poured onto ice



dried. Yield: 6.6 g (86% of theory), Melting point: 117-122[err]C Exanple
XVI1 trans-4-(Am nonet hyl ) benzyl oxycar bonyl am nocycl ohexane 1.3 g of
‘trans-4-(tert-butyl oxycar bonyl am nonet hyl) - _

benzyl oxycar bonyl anmi nocycl ohexane are di ssof%ed in 50 m of nethylene
chloride, and 5 m of trifluoroacetic acid are added. After 1 hour, 33 mi

of 2N sodi um hydr oxi de solution are added dropw se. After phase separation,
‘the aqueous phadse whd lexicoadtieny,t leddmatetetanpie M wWithetIOM ateegigtdy i de,
the combined of a”'igmg?zsr%ﬁﬁngd% UdaGe sQe f?&%ﬁ%éﬂ?é%@%@& act¥d lifree

£3

-solvent is dPSFREra rotary evaporator. The residue fé enpl oyed
wi t hout f urt kémepumiithc meitdylenes|alilagislary Thesgaibinesh OFpas ca PRRSSR 135
rﬁx, RziAo;1§h§?|H?&%%%oﬁ%&hEdﬁ?ﬁdﬁﬁd&ﬁh&ﬂ%ﬁ?ﬁﬁaNﬁﬁéjfaﬂtht %Ezamﬁﬁiﬂwédl

rans-4- Am no- (tert-butyl oxycarbonyl am n .cycl qhexan : .Q
trans-4- (terPf uﬂ?l@xﬁ@%ﬁﬁ@%fﬁﬁﬁ? 5W§th%$% PeIiHE 141 urrddwlen
benzyl oxycar pegybasumoeytleate)xfdleeareed difss otitdd surtd®nriandf drdekdamaid and,
after addition of 0..3 f pal ' Is . .cat.al hydr t ed
at room terrpSF'BﬁﬁV?dqug(rﬂog% |oé§1|5 lgIE t)é? g)ﬁl%] \fg't?%%rl%?{]el% | e%’?%ﬁtq%@a%%g%.
solvent is dydelb:ed9#f g {84% of theory) of gelatinous material, 5o .

Re: 0.40 (silica gel; methylene chloride/methanol = 9:1)

Example XL

4-Amino-1-benzyl-4-methylpiperidine

39.4 g of 4-acetylamino-l-benzyl-4-methylpiperidine are heated
to boiling in 400 ml of concentrated hydrochloric acid for 3
days. After evaporation to half the volume in a rotary
evaporator, the pH is adjusted to 12 with 50% strength sodium
hydroxide solution while cooling. The mixture is extracted
three times with methylene chloride. The combined organic
phases are then dried over sodium sulphate, and the solvent is
distilled off in a rotary evaporator. The residue is employed
without further purification in the next reaction.
Yield: 25 g (76% of theory) of brown oil,
Re: 0.45 (silica gel; methylene chloride/methanol/concentrated
ammonia = 9:2:0.1) '

Example XILI

3-Chloro-4-phenoxynitrobenzene

10 g of 3-chloro-4-fluoronitrobenzene, 7.8 g of anhydrous
potassium carbonate, 6.5 g of phenol and 50 ml of
dimethylformamide are heated at 135°C for 5 hours. Solid
constituents are then filtered off with suction, and the
solution is evaporated in a rotary evaporator. The residue is
dissolved in methylene chloride and extracted with 2N sodium

hydroxide solution. The organic phase is then dried over sodium



a rotary evaporator. The residue is enployed without further purification.
Yield: 1.02 g (100% of theory) of a colourless wax, Rf: 0.28 (alum na;

nmet hyl ene chl ori de/ met hanol = 10:1) Exanmpl e XI X

1- Benzyl azacycl ohept an-4-one oxinme 7.2 g ®® 1-benzyl azacycl ohept an-4-one
are added to a solution of 3.1 g of hydroxyl am ne hydrochloride and 2.9 ¢
of sodiumacetate in 30 m of water at 60[err]C After 2 hours, the mxture
i's cool ed agﬁ};%@&e@l I53ld @fM&é&lﬁ@%ﬂhmmﬁkm dﬁfﬁQﬁrﬂL& arotaihe i xture
s extracted four tines t .8 . ether, t or.gani.c es_are washe
with satur aFéf&PQG'&it&ﬁ'cm\ﬂ&r irtfegla‘ﬁ‘?%t’i%r?wycﬁcfevﬂl t rﬁ‘b"ﬂtééel’lhm sul phat e,
and the sol pagt fiieatiisn lircdhef mext agaaitaron evaporator. The residue is
triturated wy.th .petrol t g j+t ' and enpl oyed

wi t hout furyﬁsgdﬁur}i‘lf'iﬁ%@r?rbe{(ioeﬁ cﬁﬁeglgﬂgg(%%lo tﬁeory ,l'I\/EI ting point:
73-76[ err] CRRE:: 00506 (gdldisian gielye hediralaus athanfghhydc @cqtate £ H:1)
Exanpl e XX 4- Am no-|-benzyl azacycl oheptane 2.18 g of

1- benzyl azacycl ghept an- 4- one oxi .are_dissolved in 30 nil ,of

t et r ahydr of ﬁ%ﬁnfs oying SeME S, oRFainfsh L ?&%qga’n tohFxamls XLI:
addition of 0.9 g of Raney nickel, hydrogenated at room tenperature under
50 psi for hours. il srat Lvent is distilled off in a
rotary evapiiétgFéeﬁ§§é%§&éBaéﬁgg&#%ﬂfﬁ%£$%§§% 5%, the m xture is extracted
three timesRyi:t B.6A8t HPidAcacyledri petroieusy gahier/etdwd asedEted soverR)
magnesi um sylbppahg. paadctng29ahent i s

U
Example XLIT
3-Chloro-4-phenoxyaniline
4.0 g of 3-chloro-4-phenoxynitrobenzene are dissolved in 40 ml
of ethyl acetéte and, after addition of 0.4 g of platinum
oxide, hydrogenated at 18°C under 1 bar until the precursor is
consumed. The catalyst is then filtered off, the solvent is
distilled off in a rotary evaporator, and the remaining oil is
dried in vacuo. The product is used without further
purification.
Yield: 3.6 g (100% of theory),

Wi Rf: 0.6 (alumina; petroleum ether/ethyl acetate = 2:1f

The following compound is obtained in analogy to Example XLII:

(1) 4-Benzyloxy-3-chloroaniline
Re: 0.70 (alumina; petroleum ether/ethyl acetate = 2:1)

Example XL.ITT

4-Dimethylaminocyclohexanone

45.3 g of 8-dimethylamino-1,4-dioxaspiro(4.5]decane (Compound 1
in Example XXXV) are stirred in 400 ml of 2N hydrochloric acid
at room temperature for 3 days. The solution is then extracted



distilled off in a rotary evaporator. The residue is purified by colum

chromat ography on alum na with a nethyl ene chl ori de/ net hanol (30:1)
m xt ure. - 53 - Yield: 1.55 g (76% of

theory) as colourless oil, Rf: 0.43 (alum @a&; -net hyl ene chl ori de/ net hanol =

9:1) Exanpl e XXI  4- Ami noazacycl oheptane. 13.4 g of
4-am no-| - benzyl azacycl ohept ane are dissolved in 200 m of nethanol and,

after additi&{%ﬁ té%negs Qﬁifmlafdtﬁm'déMflfpms@ithédm@eméheph@ferp@m
t enper ature under psi._.,for_.one hour, ter . filtration, .t olvent is
distilled offTH 3FFhiE5R é?x%‘b%‘?%’r‘b'f‘."ﬁﬁ%%ae"s‘? (R SRS B e ms 7
torr. Yiel dwitlt efhyl0G¢etfatdedTye combitned rorganids | phases i axe pohen :dried
43[err] C un : QL . lﬁﬁﬁﬂpl | . < s . .

4- (N- Met hyl ?ﬁeargest%y lgfn‘%{ nso%1 m noc'y%%%(eé(%%es?g’%n%? dlSt:'llled off in a

4- (N- met hy| XQtagat AVARHALIN | | TRe Fesidug oty R eRe ifitdiowetfiridierand 15
M of 1IN hyhRGHiddticiCiih alk mdtterrexist idon of 29 of rhodiunfactive

carbon, hydrq t 70[ err] der 50 i_for .eight haurs. After
filtration, Ytl%j'%g’oﬁg)e% 9 sge{ﬁ%t‘% Ilgbe%’flf icgtsef"‘}]g? a{?ffgﬂ/ ator. The
residue is Rgde0.53 (silica gel; methylene chloride/methanol/

' concentrated ammonia = 10:2:0.1)

Example XLIV

cis/trans-N-Benzyl-N- (4-dimethylamino-cyclohexyl)amine

A mixture of 67.8 g of 4-dimethylaminocyclohexanone, 53 ml of
benzylamine, 79 g of 4A molecular sieves and 500 ml of absolute
toluene is stirred at room temperature for 12 hours. The
molecular sieves are then filterxred off, and the filtrate is
evaporated in a rotary evaporator. The residue is dissolved in
400 ml of methanol and then, at room temperature, 5.5 g of
sodium borohydride are added in portions and the mixture is
stirred for 5 hours. The solvent is then distilled off in a
rotary evaporator, 300 ml of methylene chloride and 200 ml of
ice-water are added to the residue, and the mixture is adjusted
to pH 5 with citric acid and then to pH 10 with sodium
hydroxide solution. After phase separation, the mixture is
extracted three times with methylene chloride, then the
combined organic phases are washed with saturated sodium
chloride solution and dried over sodium sulphate, and the
solvent is distilled off in a rotary evaporator.
Yield: 107 g (95% of theory) of a brown oil which, according to
the NMR spectra, is approximately a 60:40 cis/trans mixture.
Rf: 0.27 (trans) and 0.37 (cis) (silica gel; methylene
chloride/methanol/concentrated ammonia = 10:2:0.1)



al kaline with 50% strength sodi um hydroxi de solution, the mxture is
extracted three tines with nethylene chloride, the organic phase is dried
over nagnesi um sul phate, and the solvent is distilled off in a rotary
evaporator. The residue is purified by cql ygn_chronatography on silica gel
wi th a nmethylene chloride/ethyl acetate/nethanol (10:4:3) mxture. Yield:

0.7 g (28% of theory) as colourless oil, Rf: 0.40 (alumi na; nethylene
chloride/ethﬁl acetﬁ$§£ met hanol = 10:4: 3)
- 54 - Ex 4- Tet r ahydr opyranone oxinme 5.0 g of

4-tetrahydropyranone are added dropwise to a stirred m xture of 5.2 g of
hydr oxyl ani nerdnskbcdenzyelN abti-diseghylanine uayatohexyl) ansge nfunarabeer
at 60[err]C_After a further hour at 60[err]C the solution is allowed to

cool ‘and is &I £5h tOF 68515 NBSoR flimaPi & aligeines2626D bf NBoediite
conbi ned orq$n|c phases are then dried over sodlun1suI€hate, the solvent |s
distilled offetrprhydrR lpa%vla%o?%ﬁb‘?%ya?‘fﬁ%qﬁet?e%iﬁa%u LR @f o32d7 Pt RbuERe
further puriddnfdumd ofh EtempbxtXLBacin @00 YhEl 6f dbfobutd efahp@pofiran
‘Mel ting point: B50;52[ers]GC Rf:. (sill el ; tro r I
acetate = 19 &oé‘arﬁﬂ% Ia%&\;rmgtélpe is stgflngeé £ %@M&}hf lé&&:@é’ The
precipitated solid is filtered off with suction and washed with
tetrahydrofuran and then suspended in 1.5 1 of isopropanol and
heated to boiling. The mixture is filtered hot, and the residue
is triturated with ether and again filtered off with suction..

| ~ Yield: 66.9 g (70% of theory) of a grey solid which, according

to the NMR spectra, consists of at least 95% of the trans

compound.
Melting point: 209-215°C

Example XLVI

trans-4-Dimethylaminocyclohexylamine

12 g of the fumarate obtained in Example XLV are taken up in 2N
sodium hydroxide solution, and the solution is extracted three
times with methylene chloride, and the combined organic phases
are washed with saturated sodium chloride solution and dried
(" over sodium sulphate, and the solvent is distilled off in a
rotary evaporator. The residue is dissolved in 150 ml of
methanol and, after addition of 4.5 g of palladium hydroxide on
carbon, hydrogenated at room temperature under 3 bar until no
further hydrogen is taken up. The catalyst is then filtered
off, the solvent is distilled off in a rotary evaporator, and
the remaining oil is dried in vacuo. The product is used
without further purification.
Yield: 4.26 g (86% of theory) of a brown oil.



4- Am not et rahydropyran 4.2 g of 4-tetrahydropyranone oxinme are dissolved
in 100 M of ethanol and, after addition of 0.5 g of palladiumon carbon
(10%, hydrogenated in a Parr apparatus at 90[err]C under a pressure of 5
bar of hydrogen for 2.5 hours. After cootiTy,-the solvent is distilled off
in arotary evaporator, and the residue is used further w thout further
purification. Yield: 0.7 g (19% of theory) of a colourless oil, Rf: 0.45

(silica gelExgﬁbﬂglganthorlde/ethyl acet at e/ met hanol = 10: 4: 2)
Exanpl e enzyl i deneam noet hyl ) pi perazine 12.9 g of
1- (2- am noet hyl ) pi perazi ne and 10.6 g of benzal dehyde in 125 ml of toluene

are heated BOAhanhmgtwrthbauyﬂaxydarh&mwﬂpﬂperidehe wat er separates out,
after about 4 hours. After - 55 -

| , R
esi dus i Gedast BF RcAminParbeiyl f%e“‘-@.%;ﬁr By TS KaREER) b1 0899808, 00,
of theory) défomppuné BrefnExpmple X®I) ereoadded da g@rtlﬁeShypeﬁeml of
chlori de/ megbagph y=ptBpatred B¥@IRNEE¥bromite solution while cooling in

ice. After 3 hours at room temperature, saturated sodium

sulphite solution is added to the solution until it becomes
cloudy. After saturation with potassium carbonate and '
extraction three times with ethyl acetate, the combined oréanic
phases are dried over sodium sulphate, and the solvent is
distilled off in a rotary evaporator. ‘

Yield: 693 mg (79% of theory) of a colourless oil,

Re: 0.44 (alumina; methylene chloride/methanol = 10:0.6)



Et hyl N-benzyl - 3- met hyl - 4- pi peri done- 3-carboxylate 4.2 g of potassium
tert-butoxide and 2.1 g of nethyl iodide are added to 8.88 g of ethyl

N- benzyl - 4- pi peri done- 3-carboxylate in 30 m of tetrahydrofuran while
cooling in ice. After 12 hours at roomtenparature, the mxture is
filtered, the residue is washed with tetrahydrofuran, and the conbi ned
filtrates are freed of solvent in a rotary evaporator. The remaining oil is
purified by hr omat ography on silica gel with nethylene chloride.

Yi el d: 3.41%%#%%;%%% t-heory) of a yellowoil, Rf: 0.80 (silica gel

met hyl ene chl ori de/ net hanol = 50:1) Exampl e XXVI |

N-Benzyl - 3- nget s -chlymerd donfordp E&hﬁﬂxﬁmfﬁ&VLG [ (trans-4-methoxycarbonyl-
N- benzyl - 3- metgﬂ %&)perld one; 3-ca f%y‘lA‘af ar e h ated to boiling in 20 m
of 6N hydr oSS hexyd ) prigo eﬁ’}é’fﬁmh% RY %'sz A5, 200 m of methyl ene
chloride are_added and, while cooling in ice.  the n1xture ls made alkaline
with 15% st nenrg Y t t

three ti ms el &3 moy o dflﬁ#%ﬁ‘*f%%?% reR L Rt R e
organi ¢ phasés Naxethyldi igarxePryianingians fddedte Int %d?#/e‘mwsture of
distilled Oﬁf[K@-@Hmaﬁngifmuaﬁﬁﬁﬁgh Eyuhiﬂ&qr@5|due I's used further

W t hout furthe uri.fication 2 93% of thepr pale br own
oil, Ri: 0.7gthelsudR qjﬁquﬁﬁﬁﬂﬁiﬁ&§(ﬁﬂiaékéﬁ ding, 0 é&% é% éhl_

- 56 - 4 -fluorophenyl) amino] -6- methylsulphonylpyrlmldo[5 4-
dlpyrimidine in 15 ml of dimethylformamide, and the mixture is
W heated at 80°C for two hours. The reaction mixture is

evaporated and, after addition of water, the solid is filtered
off with suction. The crude product is purified by
chromatography on a silica gel column with petroleum
ether/ethyl acetate (6:10).

Yield: 0.69 g (80% of theory),

Melting point: 204-206°C

Re: 0.44 (silica gel; petroleum ether/ethyl acetate = 6:10)

The following compounds are obtained in analogy to Example 1:

(1) 4;[(3-Chloro—4-fluoropheny1)amino]-6—[4-methoxycarbonyl-
amino-1-piperidinyl] pyrimido([5,4-dlpyrimidine

— Prepared from the compounds of Example XXXII by reaction with
4-aminopiperidine and subsequent reaction with methyl
chloroformate.
Melting point: 195-197°C
Reg: 0.50 (silica gel; petroleum ether/ethyl acetate/methanol

10:10:1)

(2) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-tert-butyloxycar-

bonyl-4-piperidinylamino] pyrimido[5,4-dlpyrimidine

Prepared from the compounds of Examples XXXII and XII.

Melting point: 196-200°C (decomposition)

Rf: 0.50 (silica gel; petroleum ether/ethyl acetate/methanol
10:8:1)



Exanple XXVI11 cis- and trans-I|-Benzyl -4-benzyl am no- 3- net hyl pi peri di ne
9.94 g of N-benzyl-3-nethyl-4-piperidone, 5.4 mM of benzylamne, 90 m of
tol uene and 10 g of nolecul ar sieves (4A) are stirred at roomtenperature
for 12 hours and then filtered, and the solxent is distilled off in a
rotary evaporator. The residue is dissolved in 50 m of nethanol and, while
cooling in ice, 0.55 g of sodiumboranate is added. After 5 hours at room
tenperature, the solvent is distilled off in a rotary evaporator, nethylene
chloride and ice-water are added to the residue, and the m xture is

adj usted to p3) 54w (b-Rininbe3abi-dibTomophanyd) aménchakeh4taninaghtpipad

t hen separated,. . S,P kS al kaline with sodi um
hydr oxi de so?ﬂq+§gf£%g?%§?§§ggéé ?ﬂ?ggiﬁfﬁgggwﬁth met hyl ene chl ori de. The
combi ned or gdel tiphapeintr e20AeR06PCed over sodi um sul phate, the solvent is

distilled ofg_ingay{ ot ¥meNaPOnatRyleABdchilerigsydeehafioPuLi 1o ed) by col um
chronatograpﬁ@ on silica gel with a nethyl ene

chl ori de/ met hanol / concentrated ammnia (firstly 98:2:0.8, then 95:5:0.8)

m xture. Thi g separrgesst 1€3+chbere-4BEtudespBenydf aminokt & &(df -ghentwo

[ , th | ow ' . Yj " . 27% of th f

vel Tow oi | oL i) (e BagLovt pffis o Yafppratsdifle (FLAT) [ a00rY) of @

chl ori de/ netMsloing point: 20toR@3A€rated ammonia = 98:2:2)  Yield: 1.5 g
10% of th f | | | . Il 4 | ;

( 0 eqf %,) '0'3%\9 %/ﬁain;gﬁfi];% et dfeddh %@héfﬁé@&dyl Fice&tﬂé/nge;ﬁ:ﬂz%ﬁgl ae

met hyl ene chl'ori de concentrated ammonia =

v

| (s) 4-[(3-Chloroc-4-fluorophenyl)amino] -6-[4-formylamino-l1l-pipe-
ridinyllpyrimido[5,4-d]lpyrimidine
Prepared from the compounds of Example XXXII by reaction with
4-aminopiperidine and subsequent reaction with methyl formate.
Melting point: 201-203°C '
Reg: 0.24 (silica gel; petroleum ether/ethyl acetate/methanol =

10:5:2)

(6) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [2-aminoethylamino] -
pyrimido[5,4-dlpyrimidine
Melting point: 173-175°C

w Reg: 0.41 (alumina; methylene chloride/methanol = 70:1)

(7) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (aminomethyl) -
l-piperidinyl])pyrimido[5,4-d]pyrimidine

Melting point: 165°C

Rf: 0.48 (alumina; methylene chloride/methanol = 15:1)

(8) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-methoxycarbonyl-
4-piperidinylamino] pyrimido (5, 4-dlpyrimidine :

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -6-[1-tert-
butyloxycarbonyl-4-piperidinylamino]l pyrimido[5,4-d]pyrimidine
by reaction with trifluoroacetic acid and subsequent reaction
with methyl chloroformate.

Melting point: 213-215°C



- 57 - Exanpl e XXI X ci s-4- Am no- 3-net hyl pi peridine 3.8 g of

ci s-1-benzyl - 4- benzyl am no- 3- net hyl pi peridine are dissolved in 30 m of

met hanol and 25 m of 1N hydrochloric acid and, after addition of 1.5 g of
pal I adi um di hydr oxi de, hydrogenated at 50[ekrg] C under 3 bar for 10 hours.
After filtration, the solvent is distilled off in a rotary evaporator. 15%
strength sodi um hydroxi de solution is added to the residue, which is

extracted three tj i t.h di ethyl ether., The ' ani.c .phas ar
then dried ol soo':ﬂ?gﬁm eq,élla’ncpt‘at e %‘*'Q/e%%@s& ﬁsﬁ %ceeatao‘%ﬁ "i'%é.éan& =
rotary evaporator. The 20edi0kld is used further w thout further

purification. Yield: 1.1 g (72% of theory) as colourless oil. The

fol |l ow ng coggpund i s obtained in anal ogy to Exanpl e XXI X: (1)
trans- 4- Ami nd2)3-4mek ByIGhiREe 1 el yorqrheny ¥ kapinol -6 -
t rans- 1- benzyis4mieivptcty NnthdBiywinpi el S A 1& pyfreigree XXX

4-[(3-Chl oro-4-f | .uorophenyl) -6-nethylthio- pyrimdo[5, 4-d]pyrimdine
3.0 g of 4-chedtdng r‘i&%&y‘t rﬁ?ﬁp{}’r M%o[5,4-d]pyrimidine, 3.8 g
Rf: 0.50 (alumina; methylene chloride/methanocl = 7:1) .

(10) 4-[(3-Chloro-4-fluorophenyl)amino] -6-
{4 -~aminobutylamino] pyrimido [5,4-d] pyrimidine
Melting point: 160-162°C
\/' Rf: 0.60 (alumina; methylene chloride/methanol = 7:1)

(11) 4-[(3-Chloro-4-fluorophenyl)amino] ~-6-[2-amino-1-

propylamino]l pyrimido[5,4-d]lpyrimidine

Melting point: 168-170°C

Rf: 0.20 (silica gel; petroleum ether/ethyl acetate/methanol/
concentrated ammonia = 10:10:3:0.05)

(12) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-methyl-1-
homopiperazinyl] pyrimido[5,4-d]lpyrimidine

Melting point: 122-124°C :

Rf: 0.60 (alumina; petroleum ether/ethyl acetate/methanol =

40:40:1)
N Calculated: C 55.74 H 4.93 N 25.27

Found: 55.99 5.12 25.13

(13) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-homopiperazinyl] -

pyrimido[5,4-d}pyrimidine

Melting point: >300°C , _

Rf: 0.40 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:3)

(14) 4-[(3-Chloro-4-fluorophenyl)amino] -6-
[4-aminobenzylamino] pyrimido(5,4-d]pyrimidine

Melting point: 218-220°C

Rfg: 0.58 (alumina; petroleum ether/ethyl acetate/methanol =



of 3-chloro-4-fluoroaniline and 10 m of dioxane are heated at 80[err]C for
2 hours. After cooling, the reaction mxture is concentrated and portions
are triturated first with water and then with diethyl ether, filtered off
with suction and dried. Yield: 4.0 g (91% o?7theory), Melting point:
144-148[err]C Rf: 0.50 (silica gel; petroleumether/ethyl acetate = 1:1)

- 58 - Exanpl e XXXI 4-[ (3-Chl oro-4-fl uorophenyl )am no] - 6- net hyl t hi o-
pyrim do[ 5, 4-d] pyri m dihige 10148 g of '

4- hydr oxy- 6- met hyl t hi opyri m do[ 5, 4-d] pyri m di ne, 286 m of
hexanet hyl di si | azane, 333 g of 3-chloro-4- fluoroaniline and 15 g of

p-t ol uenesul gheni @ -ddi4d aariedreqtsed iath 1 bAipirenyQ faminzd 4eour(trahise 4-eacti on

m xture is coaled and, .affar ] 4 1Rt |40 ..
100[ err] C ¢ LRSI AGEHAN ) Anthoh e RN ﬁ%ﬁ%&%&g i s
triturated tMed&ingnmpoimti:h 23i%t22#°Ct her and filtered off with suction.
Yield: 202 ggp(82% qf ((RGALNVL Mt G Rl ot ARH1r heefatel=o@:0%)! i ca
gel ; petroleumether/ethyl acétate = 1:1) The follow ng compounds are
obtained in anal ogy to Exanples XXX and XXXI

(16) 4-[(4-Amino-3,5-dichlorophenyl)amino] -6-[(trans-4-

carboxycyclohexyl)amino] pyrimido[5,4-d]pyrimidine

Prepared from 4-[(4-amino-3,5-dichlorophenyl)amino] -

6- [ (trans-4-methoxycarbonylcyclohexyl)amino] pyrimido(5,4-d] -

pyrimidine by hydrolysis with sodium hydroxide solution. -

Melting point: 339°C

Rf: 0.37 (silica gel; petrol ether/ethyl acetate/methanol =
10:10:3)

(17) 4-[(4-Amino-3,5-dichlorophenyl)amino) -6- [trans-4- (morpho-
linocarbonyl)cyclohexylamino]pyrimido[5,4—d]pyrimidine
Prepared from 4-[(4-amino-3,5-dichlorophenyl)amino] -

6- [ (trans-4-carboxycyclohexyl) amino] pyrimido[5,4-~-d]lpyrimidine
by reaction with O-(benzotriazol-1-yl)-N,N,N', N'-tetra-
methyluronium tetrafluoroborate, triethylamine and morpholine.
Melting point: 204-207°C

Rfg: 0.53 (silica gel; petroleum ether/ethyl acetate/methanol =

“ 10:10:4) |

(18) 4-[{(4-Amino-3,5-dichlorophenyl)amino] -6-[trans-4-

(pyrrolidinocarbonyl) cyclochexylamino]l pyrimido[5,4-d] pyrimidine

Prepared from 4-[(4-amino-3,5-dichlorophenyl)amino]-6-((trans-

4-carboxycyclohexyl)amino] pyrimido(5,4-dlpyrimidine by reaction

with 0-(benzotriazol-l-yl)-N,N,N',N'-tetramethyluronium

tetrafluoroborate, triethylamine and pyrrolidine.

Melting point: 228-230°C

Rf: 0.43 (Silica gel; petroleum ether/ethyl acetate/methanol =
10:10:4)

Calculated: C 655.09 H 5.23 N 22.35 Cl 14.14

Found: . 55.07 5.19 22.33 T 14.22



(1) 4-[(3-Methyl phenyl)am no] -6-nethyl thi opyri mdo[5, 4-d]- pyrimdine
Melting point: -118-120[err]C Rf: 0.55 (silica gel; petrol eum ether/ethyl
acetate = 2:1) (2) 4-[(4-Anm no-3,5-dichl orophenyl)am no] - 6-net hyl t hi o-
pyrimdo[5, 4-d]pyrimdine Melting point:-18-4197[err]C Rf: 0.50 (silica
gel; petroleumether/ethyl acetate = 1:1) (3)

4-[ (4- Am no- 3- br onp- 5- chl or ophenyl ) am no] - 6- net hyl t hi o- :
pyri m do[ 5, 4- d]pyrinidine Mel ti ng point 210-212[err]C Rf: 0.31 (silica
gel ; petrol e e cet = 1

A- (4- AWInO?ggL é E#é Eﬁﬁgrg Eagﬁﬁb ° hﬁ@?ﬁ’%ﬁﬁnol ~6-[4-(4-piperidinyl) -
pyrim do[ 5, &= n}pgridtuy bpwﬁlmldg[§0AndJP215m@¢1P@rr]C Rf: 0.35 (silica

gel ; petrolﬁ%ﬂtfﬁee 6§ﬁhy|1a@ebauaecokp$hlt1
- 59 - Tetrafluoroethox%ﬁ henyl ) am no

nethy|th.op§frn?d6 5, ﬁaﬁ$ yv?n1ﬂ?ﬁéy fBEt FRgOpd et&zb 289%%%??@?th@3°b/55
(silica gel; petrol eurotdetr£tsd! anachdhe==-18:411:0.05)

(20) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-(1-piperidinyl) -
2-propylamino]l pyrimido[5,4-dlpyrimidine

Melting point: 188-190°C

Rfg: 0.38 (alumina; petroleum ether/ethyl acetate = 1:1)

(21) 4-[(3-Chloro-4-fluorophenyl)amino] -6-

(1- (N,N-diethylamino) -2-propylamino] pyrimido{5,4-d]l pyrimidine
Melting point: 193-195°C -

Reg: 0.55 (alumina; petroleum ether/ethyl acetate = 1:1)

(22) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-

(aminomethyl) cyclohexylmethylamino] pyrimido[5,4-d] pyrimidine

Melting point: 155-160°C

Rf: 0.60 (alumina; methylene chloride/ethyl acetate/methanol/
concentrated ammonia = 10:5:2:0.05)

(23) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [N-ethyl-N-
" (2-hydroxyethyl) amino] pyrimido [5,4-d] pyrimidine
Melting point: 194-196°C
Rf: 0.45 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:1)

(24) 4-[(3-Chloro-4-fluorophenyl)amino]-6-
[4-quinuclidinylmethylamino] pyrimido[5,4-d] pyrimidine
Prepared from the compounds of Examples XXXII and XIV(1).
Melting point: 221-223°C

Reg: 0.53 (alumina; methylene chloride/methanol = 20:1)



(6) 4-[(4-Benzyl phenyl)am no]-6-nethylthi opyrimdo[5,4-d]- pyrimdine
Melting point: 197-199[err]C Rf: 0.65 (silica gel; petrol eum ether/ethyl
acetate = 2:1) (7)

'4-[ (3-Benzyl oxyphenyl ) am no] - 6- net hyl t hi opy®i m do[ 5, 4-d]- pyri mdine
Melting point: 144-146[err]C Rf: 0.80 (silica gel; petrol eum ether) (8)
4-[ (3- Hydr oxynet hyl phenyl ) am no] - 6- net hyl t hi opyri m do- [5, 4-d] pyri m di ne
Mel ting poiznczs)lﬁﬂ- LESieH1dfo- & F1QobEphenylramgab] -pet rol eum et her/ et hyl
acetate = 2:

'(9% . > ] - . '} I

4-[4-Biphenyﬁ%ﬂ%ﬁﬁ*ﬁ)E%Qﬁ%ﬁ%@Y%ﬂ?bﬁ?*PXFﬂ%fg?£§dfp?*?ﬁfﬁ?h%lnﬁblting poi nt :

200- 202 er r [MeltRing (palint si162a1GePC petrol eum et her/ethyl acetate = 1:1)

(10) 4-[3-Phgno ny(l[ 1N -fsyret (%jsgpyr' ] 05 gy 55? -

Mel ting poi %éﬁl )1((%/!8{-1?42 %@rl]r}% % - Cé%lo} st c%é%%lo'?é%té{roﬁceeu%et@% et ?/Jf

acetate = 2:1) (11)10:8:1) _

4- [ 3- Et hynyl phenyl ami no] - 6- met hyl t hi opyri m do[5, 4-d] - pyrimdine Melting

o1t 100 1i53hery ] 0 Ren 6,30 H LSRRy RARASH TR S fEr{ iy acetate =

butyloxycarbonyl-4-piperidinyl)methylamino]pyrimido(5,4-d] -

pyrimidine

Prepared from the compounds of Examples XXXII and XIII.

Melting point: 210-213°C _

Reg: 0.38 (Silica gel; petroleum ethyl/ethyl acetate/methanocl =
10:5:1)

Calculated: C 56.61 H 5.58 N 20.09 Cl 7.26

Found: 56.68 5.52 19.80 7.33

(27) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-amino-2-methyl-
l-propylamino] pyrimido (5,4 -d]l pyrimidine

Melting point: 205-207°C

Rfg: 0.52 (alumina; methylene chloride/methanol = 10:1)

(28) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [N-methyl-N-
(1-methyl-4-piperidinyl)amino] pyrimido([5,4-dlpyrimidine
Melting point: 197-199°C
. Rf: 0.56 (alumina; petroleum ether/ethyl acetate/methancl =
3:10:0.2)

(29) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-
piperidinylmethylamino] pyrimido[5,4-dlpyrimidine

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -6-[(1-tert-
butyloxycarbonyl-4-piperidinyl)methylamino] pyrimido[5,4-d] -
pyrimidine by reaction with trifluorocacetic acid.

Melting point: 204-206°C

Rf: 0.42 (alumina; methylene chloride/methanol = 10:1)



- 60 - (12) 4-[3,4-Difluorophenyl am no] - 6-net hyl t hi opyri m do[ 5, 4-d] -

pyrimdine
et her/ et hyl

Melting point: 175-178[err]C Rf: 0.45 (silica gel; petrol eum
acetate = 10:6) (13)

4-[ 3- Cyanophenyl ami no] - 6- et hyl t hi opyri ni~d8P5,4-d]- pyrinmdine Mlting

point: 240-244[err]C Rf: 0.52 (silica gel; petroleumether/ethyl acetate

'10: 6) (14) 4-[3-Trifluoronethoxyphenyl am no] - 6-net hyl t hi opyri m do-

[ 5, 4-d] pyri

n{3b)nes - M3 {CHoPe+ nt £lidriepiéhel y dtind : 6 [ 66 (fsiphohigs) +1-

(5N TronR A T CE RS o MRV GIais oy waine el

4-13-Nitrop
poi nt : 194
10: 5)
pyri m di ne
et her/ et hyl
4-[4- Benzyl
Mel ti ng poi
,acetate =1

mpme]dc fiim ttheteqmpourds gf ;Exem B Hey /xeagtior evith

%b[ RSy g {@de &mmt@émmalnam[éeggé&t and
t|ng p0|nt 191- 192[err]C Rf; 0.50 (siljca gel; gtroleum
nggnt:Hquctlviqulnatlon with morphollne and 'sodium

ctiydie]aeb- net hyl t hi-opyrim do[5, 4-d]- pyrimdine
8'}6‘% 16% eproraj.n% qzz (52 4°éSI lica gel; petrol eum ether/ethyl
Rfe: 0.40 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:2)

(31) 4-[(3-Chloro-4-f1uorophenyl)amino]-6—[4-(1-pyrrolidinyl)7

l-piperidinyl]pyrimido([5,4-d]lpyrimidine '

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -6- [4-hydroxy-

l-piperidinyl]pyrimido[5,4-dlpyrimidine by oxidation with Dess-

Martin reagent and subsequent reductive amination with

pyrrolidine and sodium cyanoborohydride.

Melting point: 202-204°C

Re: 0.58 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:1)

(32) 4-[(3-Chloro-4-fluorophenyl)amino] -6-(4-(3-methoxyphenyl) -

i-piperazinyllpyrimido(5,4-d]lpyrimidine

Melting point: 185-188°C

Reg: 0.63 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:0.5)

(33) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4-(2-methoxyphenyl) -

‘1-piperazinyl]pyrimido(S,4-d]pyrimidine

Melting point: 150-152°C
Rf: 0.48 (silica gel; petroleum ether/ethyl acetate = 1:2)

(34) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3-aminocarbonyl-

l-piperidinyl]pyrimido([5,4-d] pyrimidine

Melting point: 264-267°C

Rf: 0.50 (silica gel; petroleum ether/ethyl acetate/methanol =
10:8:3)



(18) 4-[3-Chl oro-4-phenoxyphenyl am no] - 6- met hyl t hi opyri m do-
[5,4-d]pyrimdine Melting point: 169-170[err]C Rf: 0.39 (silica gel;
petrol eum et her/ethyl acetate = 10:5)

- 61 - (19) 4-[4-Benzyl oxy- 3-chl or ophenghani no] - 6- et hyl t hi opyri m do-
[5,4-d]pyrimdine Mlting point: 144-146[err]C Rf: 0.55 (al um na;
petroleunlether/ethyl acetate = 20:1) Exanple XXXI | 4-

[520] pyr ?n( Ind Qﬂﬁ@e?ﬂ’%°£%“h¥‘8%%“& ’ﬁ* IH“‘?ZHS%E”EQ"EGI"*

met hyl sul phémf agdonyL tﬂpyr|n1d|ne
4-[(3-chl ortgfirefﬂaaqr h@uﬁ m.’m&};@yﬁﬁﬁm&w)@ dpymﬁadiﬁﬁé 4-d] pyri i di ne

are dissolved'in 100 of net ene chl de nmet hanpl  ang
room t enper LGPATesl (fmé’m otrh% %maﬁ gﬁ %b“ %')l%ﬁ‘e Ja'titmlaed
in portionsi- (A#bmudnathyiﬁpnpéﬂ&zInaiandasubseqﬁmmttmeamtmwnrwrnhhdmn

bi car bonat e 390 UY il & | and concentrated. The
title conpounét %Fgg’ ggine Esﬁé%géﬁy enployed further w thout
further sepMedtiog. pdﬁnﬂ(jSlnt§§f aqwﬂQQTkPﬁﬁﬁnt of the mxture: 170[err]C
(deconpositigdn) .42 (silica gel; petroleum ether/ethyl acetate/methanol =

10:10:2)

(36) 4-[(3-Chloro-4-f1uoropheny1)amino]-6-[4-(4-hydroxyphenyl)—
W 2-methyl-1-pyrrolidinyl]lpyrimido[5,4-dlpyrimidine
| ‘Melting point: 223-228°C
Rf: 0.56 (silica gel; petroleum ether/ethyl acetate/methanol =
10:5:1)
Calculated: C 61.27 H 4.47 N 18.64 Cl 7.86
Found: _ 61.14 4.42 18.36 7.81

(37) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-phenoxy-2-propyl-
amino] pyrimido[5,4-d]lpyrimidine
Melting point: 163-167°C
Re: 0.53 . (silica gel; petroleum ether/ethyl acetate/methanol'=
10:5:1)
- Calculated: C 598.37 H 4.27 N 19.78 Cl 8.34
(v ‘Found: 59.07 4.37 19.29 8.24

(38) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[3-
(aminomethyl)cyclohexylmethylamino] pyrimido([5,4-d]l pyrimidine
Melting point: 145-148°C

Rg: 0.48 (alumina; methylene chloride/methanol = 10:1)

(39) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-(4- amlnophenyl)-

2-propylaminol pyrimido (5, 4-d]l pyrimidine

Melting point: 172-176°C

Reg: 0.59 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:3)



Rf: 0.10 and 0. 28 (silica gel; petroleum ether/ et hyl
acetate = 1:1) Exanpl e XXXI | |

4-[ (3-Chl oro-4-fl uorophenyl ) ani nol - 6- net hyl sul phi nyl pyri m do-

[5,4-d] pyrimdine and 4-[ (3-chl oro-4- quoLogaenyl)anino]-G-

met hyl sul phonyl pyri m do[ 5, 4-d] pyri m di ne 2 g of
4-[(3-chloro-4 quorophenyI)an1no] 6- nethylthlopyrl- m do[ 5, 4-d] pyri m di ne

o of “sodt um pitDortt bUarERLSEBEE PE BEERERLRTL faRillen 26 TROTA LAEPRERL ISRy H] -
After 24 hourxs-pip@ranmnlbpysupb@@éa 4 rdbpyrimddinat er, and the

precipitate igfiids ég&ﬁﬁf by ggegi on and washed twice with water, once
wi t h sodi um bi carbonate so| ution _and twi ce again w,th ter and dried. The

product is a REr 05%t (FEliga gel; petroleum etﬂer/ethy acetate = }pl)
sul phoxi de and sul phonyl conpounds and is enployed further mnthout further

purification., Yiel and 0, 2 $ | +. P um

et her/ et hyl (4 1) 4d [é? &iloro ‘P %g?%f%phe&%l '&/b g gg % &%&?}ﬁg

m xture: 1404145[;mm]d1r(whbohmm¢rm:)nylrrmerimid@ﬁsng alpyoimidineg e

obtained in gnalogied ELRPl £E 208 drSE- £2804dphenyl) amino] -6-
(4- (4-piperidinyl) -1-piperidinyl]pyrimido(5,4-d]lpyrimidine by
reductive amination with formaldehyde and sodium
cyanoborohydride.

k/ Melting point: 159-162°C |
Rg: 0.58 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:1)

(42) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-benzyl-4-
(1~azacycloheptyl)amino]l pyrimido[S,4-d] pyrimidine
Prepared from the compounds of Examples XXXII and XX.

Melting point: 147-149°C
Re: 0.43 (silica gel; petroleum ether/ethyl acetate/methanol =

10:10:3)
Calculated: C 62.82 H 5.27 N 20.51 Cl 7.42
Found: 63.04 5.29 20.24 7.42
~ (43) 4-[(3-Tetrafluoroethoxyphenyl)amino]-6-[trans-4--

hydroxycyclohexylamino]l pyrimido (5,4 -d] pyrimidine

Melting point: 218-~220°C

Rf: 0.37 (silica gel; petroleum ether/ethyl acetate/methanol
10:10:1)

(44) 4-[(4-Benzylphenyl)amino] -6~ [trans-4-hydroxycyclohexyl -

amino] pyrimido(5,4-d] pyrimidine '

Melting point: 232-234°C _

Reg: 0.45 (silica gel; petroleum ether/ethyl acetate/methanol
10:10:1)



(1) 4-[(3-Methyl phenyl)am no] - 6- net hyl sul phi nyl - pyri m do(5, 4-d] pyrimdine
and 4-[(3-net hyl phenyl ) am no] - 6- net hyl sul phonyl pyri- m do[ 5, 4-d] pyri m di ne
"Rf: 0.38 and 0.54 (silica gel; petrol eum ether/ et hyl
acet ate/ met hanol = 10:10:1) = (2) -'83 -

4-[ (4- Am no- 3, 5-di chl orophenyl ) am no] - 6- net hyl sul phi nyl -

- pyrimdo[5, 4-d] pyrimdi ne and 4-[ (4-am no- 3, 5-di chl orophenyl) -

" am no] - 6- et (ayg)s W -PhEnBaryzy Mo xinpledy 1] sayinol €6 net Rins 04 4ydirekyweydlo-

(silica gel; petrol. _ s o3 et hyl acet at e/ net hanol =
-10: 10: 2) (’“ﬁp‘yi-ﬂliﬁrﬁi%ﬁ%? Lot s Ry EEARe | ) o no] - 6- met hyl -
sul phi nyl py Meditdag Point] py@33hi2BHCand 4- [ (4- am no- 3- br ono- 5-
chl or opheny Ry argalo 6-(EMeS Yehorpd w3 st ol Ayl e e dhafond
0.40 (silicagel; petrol eum ether/ : et hyl
acet at e/ net hanol = 101fgiP):1} (4)
4-[ (4- Am no-calzudidvedophenyleya@isno] #6- reetdeyl - N 18.99

sul phi nyl pyrj m do[ 5, 4-d] pyri . dijne and 4- [(4- am ng-¢4,-%
di br orophengPERAno] - 6. et hylrgéﬂlzr&honyl pér'ig(nafdo[ 5, }-B?il'%yri midine Rf: 0.51
and 0.68 (silica gel; petrol eum ether/ et hyl

(9 4 (5 (18 L SR e e oReny Dol o meed &2

' piperazinyl)cyclohexylamino]pyrimido[5,4-d]lpyrimidine
Prepared from the compounds of Example XXXII by reaction witb
4-aminocyclohexanol, oxidation with Dess-Martin reagent and
subsequent reductive amination with l-methylpiperazine and
sodium cyanoborohydfide.

Melting point: 194-196°C

Re: 0.58 (alumina; methylene chloride/ethyl acetate/methanol

10:5:1)

(47) 4-[(3-Hydroxymethylphenyl)amino]-6-[trans-4-

hydroxycyclohexylamino] pyrimido [5,4-d] pyrimidine

Melting point: 255-257°C _

Rf: 0.30 (silica gel; petroleum ether/ethyl acetate/methanol
10:10:3)

L; (48) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{4-hydroxy-1-
piperidinyl]pYrimido[5,4-d]pyrimidine
Melting point: 243-246°C
Rf: 0.45 (alumina; methylene chloride/ethyl acetate/methanol
10:4:1)

(49) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1-piperidinyl]pyri-
mido [5,4-d]lpyrimidine '

Melting point: 196-198°C

Rg: 0.52 (silica gel; petroleum ether/ethyl acetate = 10:5)

(50) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[(1-cyano-4-
piperidinyl)amino] pyrimido(5,4-d]pyrimidine



sul phi nyl pyri m do[ 5, 4-d] pyrimdine and 4-[(3-(1,1,2,2-tetra-

f 1 uor oet hoxy) phenyl ) am no] - 6- net hyl sul phonyl pyri mdo [5,4-d]pyrimdine

Rf: 0.32 und 0.80 (silica gel; petroleumether/ethyl acetate/

met hanol = 10: 10: 1) (6) - 84 -

4- ((4--Benzyl phenyl ) am no] - 6- et hyl sul phi nyl pyri m do- [5, 4-d] pyrimdine and
4- ((4-benzyl phenyl) am no]-6-nethyl- sul phonyl pyri mdo [5, 4-d] pyrimdine
Rf:hO 2|0 andp@e Pdred (BibinCa-g¢b -chkbrolaugLabbepheniry) antabat el [1-tert-

met hano

0:
H1(3 Benzyl B35Y %%méﬂ%ﬂ%} 8 RAPRTLIPYAPRIPRIPYRABSoFS, 4-d] ByF IR dine
and 4-[(3- bdﬂgyt@aqph@nyW;ah1hn}fBuqeoaqétlc acid and subsequent reaction

sulphonylpywagﬁkg§5no ﬂygf ge Rf: 0.40 (silica gel; petroleum

et her/ethyl acetate =

4-1(3- HydroM@ﬂequ@mHa?ﬁ 4% @et hyl sul phi nyl pyri -

m do[ 5, 4-d] pygd na Bae @éﬂfba{ (Fely sepaydRé bty | étieety/ ety N dcetate/methanol =
6- nethylsulphonylpyrlqggé%g dlpyrimdine Rf: 0.15 and 0. 40 (silica gel;
petrol eum et her/ et hyl t%? met hanol = 10:10: 1) (9)
4-[ 4- Bi phenyl yl am nol - 6- met hyl sul phi nyl pyri m do[5, 4-d] pyri- midine and

4-[ 4- bi pheny an n 1Y 4-d e - 0.38
(silica gel; szle)t ?ol Q{J ?@#4 f'j[&) %ﬁ&giﬂﬂﬁﬁé} -6° LEP%/ lhém?}f 410 10: 1)
(10) 4-[3- Prmmmm mm}wmmh@wbydlwmuiwel d] pyri ni di ne
and 4-[ 3- ph@}@ﬁé}*&i\%ﬁﬁf@t@zl@iﬂf&l& fnh@fa@)m m&tﬁa{&ﬂ-ﬂ pyrinidi ne
Rf: 0.31 and dS|I| ngal rIi)troleum,eé r/et I acec?,t
methanol = ﬂ&TE}QBrl inylmethylamino] pyrimi pyrimidine by reaction
with trifluorocacetic acid and subsequent reductive amination
with formaldehyde and sodium cyanoborohydride.
Melting point: 198-201°C

Rf: 0.65 {(alumina; methylene chloride/methanocl = 20:1)

(s2) 4-[(3-Chloro-4-fluorophenyl)amino] -6-([2- (4- (morpholino-
carbonyl) -1-piperazinyl)ethylamino] pyrimido(5,4-d]pyrimidine
Prepared from the compounds of Example XXXII by reaction with
1-(2-amincethyl)piperazine and subsequent reaction with
4-morpholinecarbonyl chloride and triethylamine.
Melting point: 163-168°C (sinters from 98°C)
Rfg: 0.58 (alumina; methylene chloride/methanol =

' 10:0.4)

(53) 4-[(3-Chloro-4-fluorophenyl)amino] -6-aminopyrimido-
[5,4-d]lpyrimidine
Melting point: 300-301°C

~ Rf: 0.41 (alumina; methylene chloride/methanol = 20:1)
(54) 4-[(3-Chloro-4-fluorophenyl)amino] -6-
[S-aminopentylamino] pyrimido (5, 4-d] pyrimidine
Melting point: 153-155°C
Rfg: 0.52 (alumina; methylene chloride/methanol = 5:1)



64 (11) 4-[3-Ethynyl phenyl am no] - 6- net hyl sul phi nyl pyri m do-
[5,4-d] pyri mdine and 4-[ 3-ethynyl - phenyl am no] - 6- et hyl -

sul phonyl pyri m do[ 5, 4-d] pyrimdine Mlting point: 160-163[err]C Rf: 0.31
and 0.38 (silica gel; petroleumether/eth8% acetate/

met hanol = 10: 10: 1) (12) : '

4-1 3, 4-Di f |l uor ophenyl am no] - 6- net hyl sul phi nyl pyrim do- [5, 4-d]pyrimdine
and 4-[3,4-dkBswouonhenrham&ﬂok~ﬁhmawmﬁhenyl)amlno] -6-

| phonyl . do[ 5, 4= I 73[err]C Rf: 0.46
?gi Fi caygg?/;r I é??%f:gﬁ%%‘g ﬁgg’h&qm&g%t at'e/ dﬂ%ﬁmﬁ@% thgnol ! = 10:10: 2)
(13) 4-[3-Cyaabph69yp9¢hﬁ0]86—ﬁﬁfﬁylsuIphlnylpyr|n1do[5 4-d] - pyrim dine
and 4-[3- cyapapl gntbagb&%cﬁ gf@tlhyh@%wi% Mlldflde%kihénéhpw biEi.diyne

Mel ting poin 2-225[err 0.38 and 0.47 (silica gel; petroleum
et her/ethyl acetate/ nethanol~: 10: 8: 2) (14)
g %g Irh{|UOKQGFtEOXXBhehlbﬁﬁhﬂgfiﬁoﬁﬁbhkhyﬂbﬂmlﬁbFP%FW@Taglno 1-
0 pyri mi tri 0 am no me-
t hyl sul phony?f)?;ﬂ’ﬁiﬁgfgtlfl3?¥§H“Pnd&q%eTsw@ﬁ S4RE. 05- 1000C RF: 0.28 and

0. 48 (aIunPnapapedrﬁremntheheompbhydsaoétEkamples XXXII and XXI.
Melting pbint: 122-124°C
Re: 0.59 (silica gel; methylene chloride/methanol/concentrated
ammonia = 80:20:2)

(57) 4-[(3-Chloro-4-fluorophenyl)amino]-6-{1-tert-butyloxy-

carbonyl-4- (azacycloheptyl)amino] pyrimido[5,4-d] pyrimidine

Prepared from the compounds of Examples XXXII and XIII.

Melting point: 175-177°C

Rf: 0.33 (silica gel; petroleum ether/ethyl acetate/methanol =
10:5:1) .

Calculated: C 56.61 H 5.58 N 20.09 Cl 7.27

Found: 56.89 5.58 19.81 - 7.37

(58) 4-[(3-Chloro-4-fluorophenyl)amino] -6-
[4- (azacycloheptyl)amino] pyrimido (5, 4- d]pyrlmldlne
Prepared from 4-[(3-chloro-4-fluorophenyl)amino} -6-[1-tert-
1 butyloxycarbonyl-4- (azacycloheptyl)amino] pyrimido(5,4-d]pyri-
midine by reaction with trifluoroacetic acid.
Melting point: 266-268°C
Rfg: 0.23 (silica gel; methylene chloride/methanol/concentrated
ammonia = 70:30:2)

(59) 4-(3-Chloro-4-fluorophenyl)amino)} -6-[trans-4-
aminomethylcyclohexylamino] pyrimido[5,4-d]l pyrimidine
Prepared from the compounds of Examples XXXII and XVIII and
subsequent reaction with trifluorocacetic acid.

Melting point: 170-173°C

Rf: 0.37 (alumina; methylene chloride/methanol = 10:1)



met hanol = 10: 10: 1) (15)

4-[ 3-Ni trophenyl am nol - 6- et hyl sul phi nyl pyri m do[ 5, 4-d] - pyrimdi ne and

4-[ 3-ni trophenyl am nol - 6- met hyl sul phonyl pyrim - do[5, 4-d] pyri m dine Melting
poi nt: 710C (deconposition) Rf: 0.44 and-08%3- (silica gel; petrol eum

et her/ethyl acetate/ met hanol = 10: 10: 2)

- 65 - (16) 4-[4- Phenoxyphenylanlno] 6- met hyl sul phi nyl pyri m do-

[5, 4-d] pyri eﬁb)ne«;ﬁnda %ﬁﬂopbemfwbﬁayhéﬁgmlnﬁnaubyI[trans -4-

L 2 s L o) e s namoA et 7
(17) 4-[4-B rmmymhgnylan1no] 6- met hyl sul phi nyl pyri m do-

5,4-d

A phoLSYL;ﬁ%ﬂ&%%’%%ﬁfﬂ JERETGIBSURRE T SRR 82 B YL pd XVIT . 6 5
and 0.48 (Meltiow gintpet¥ B elif? € her/ et hyl acet at e/

net hanol ]l% 8:02)a7 ((jsg)llca gel e})etroleum ether/ethyl acetate/methanol =
4-1 3- Chloro ‘phenoxyphenyl amino] - 6- et hyl sul phi nyl pyri -

mi do[ 5, 4- d] pyri ni di ne ¥%i& :2)[ 3- chl or o- 4- phenoxyphenyi ani no] - 6-
‘et hyl sul phaalgEgEedto[ 5.c4-dlmpo mdi nsd timg e ge 182 1HMearr] C Rf:
0.55 and 0. Z-'%und(-Si lica gel; 6pbetg'gol eum %t tl%r/ et hylléa(iejt-at e/ 6.75

(61) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[3-aminomethyl-

l-piperidinyl]lpyrimido(5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and XIV.

Melting point: 132-137°C

Rfe: 0.67 (silica gel; methylene chloride/methanol/concentrated
ammonia = 10:2:0.05)

(62) 4-[(4~Amino-2,5-dichlorophenyl)amino] -6-[trans-4-

hydroxycyclohexylamino]l pyrimido {5, 4-d]lpyrimidine

Melting point: 268-270°C

Rf: 0.43 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:2)

_ (63) 4-[4-Biphenylylamino] -6-{trans-4-
) hydroxycyclohexylamino] pyrimido[5,4-d] pyrimidine
Melting point: 246-248°C
Re: 0.37 (silica gel; petroleum ether/ethyl acetate/methanol
10:10:3)

(64) 4-(3- Phenoi:yphenylamino] ~6~- [trans-4-hydroxycyclohexyl-

amino]pyrimido[5,4-dipyrimidine

Melting point: 204-206°C :

Rfg: 0.35 (silica gel; petroleum ether/ethyl acetate/methanol
10:10:2)



met hanol = 10: 10: 2) (19)

4-[ 4- Benzyl oxy- 3- chl or ophenyl am no] - 6- net hyl sul phi nyl -

pyrim do[ 5, 4-d] pyri mi di ne and 4-[ 4-benzyl oxy-3- chl orophenyl am no] -6
-nmet hyl sul phonyl pyrimdo [5,4 -d] pyrimdi g Melting point: 148-150[err]C
Rf: 0.28 and 0.50 (silica gel; petroleumether/ethyl acetate/

nmet hanol - 10: 10: 2) Bei spiel XXXIV  4-Hydroxynet hyl pi peridine A

o Bhodr of ufES) F’%"E‘%‘*—‘“RME”‘f‘%f°ﬂhéﬁ@%“%?u€n°f%%?"% hydride in
50 m of tet3MWARFYFIRP mp& Bﬁﬂ%ﬂb@?ﬁmﬂrwléﬂimx@ xr#gl%'h%% heat ed t o

boi i ng fOL éde ffﬁme4 com+chgofo- {ﬁlﬁ¢fbpﬁ8ny1)8ﬁ1ﬂoﬂ096Sttans??

e s Mt (el tr e S PR ey (B eEn Sk bR Sridal PR RS T The
conbi ned org@wlﬁﬁwmm%vbpwatwtmthdmgmamMJ s purified by

col um chronpy Ocqur%o% bt 2l 1gg MpgydEh an et hyl

acet at e/ net han entrated anmonia m xture (10 05).. Yield: 2.2 ¢
(100% of t heriy)0 & yelalWidna: methylang ghiawid & (efpanoL /condent rat &
acet at e/ net hanol / conc eiinicaiied 2N . 05)

Mass spectrum: M* = 401/403 (Cl)

(66) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3- (aminocarbonyl -
W methyl) -1-piperidinyl]lpyrimido[5,4-d]lpyrimidine .
Prepared from the compounds of Examples XXXII and VII.
Melting point: 247-248°C .
Rg: 0.38 (silica gel; petroleum ether/ethyl acetate/methanol =
10:8:2)
Mass spectrum: MY = 415/417 (Cl)

(67) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[trans-4-(2-

(1-pyrrolidinylcarbonyl) ethyl)cyclohexylamino] pyrimido([5,4-d] -

pyrimidine

Prepared from the compounds of Example XXXII and X, hydrolysis

with sodium hydroxide solution and methanol and subsequent

reaction with O-(benzotriazol-1-yl)-N,N,N',N'-tetramethyluro-
— nium tetrafluoroborate, triethylamine and pyrrolidine.

 Melting point: 187-192°C :
Rf: 0.49 (silica gél; petroleum ether/ethyl acetate/methanol =
10:8:3)
Calculated: C 60.30 H 5.87 N 19.69 Cl 7.12
Found: 60.39 5.89 19.50 7.39

(68) 4-((3-Chloro-4-cyanophenyl)amino] -6- [trans-4-

hydroxycyclohexylamino] pyrimido [5,4-d] pyrimidine

Melting point: 244-247°C

Reg: 0.30 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:2)

Mass spectrum:'M+ = 395/397 (Cl)



= 10:5: 0. 05) Exanpl e XXXV  endo- 8- Benzyl - 3- benzyl am no- 8- aza- bi cycl o
[3.2.1 octane 23 g of sodiumtriacetoxyborohydride are added in portions
to a mxture of 17.8 g of Nbenzyltropinone, 8.9 g of benzylam ne, 4.8 mni
of glacial acetic acid and 300 nl of absol&& e tetrahydrofuran at room
tenperature, and the mxture is stirred for 12 hours. The solvent is then
distilled off in a rotary evaporator, sodi um bi carbonate solution is added
to the residue, and the mxture is extracted three tinmes with ethyl

acetate. ani c r e Q m sul phat
and the solgﬁgfn? Tg? §§?P§é 8f2§%§%§ie% pgﬂﬁga o%a?é?%n 9'; piEtPon gf
t he tot al rhgdﬂunyo?c25hgxy§apunpﬂpwU1mydodEu#nddﬁwgﬁmﬂéeﬂéphy on silica

gel with qeﬁg¥§§€50§gkﬁ£ldg%ge%?gagl/concentrated anmmoni a (30 1:0.1).

Yield: 3. 0.31 (silica Hei X
chIor|de/neRﬁan@F$Zoné%hl%§§eﬂe ; petroleyp,gkh rée@ E?tﬁEF(WﬁﬁhﬁﬂPﬁt
49- 51[err]C The foli@mlmgzponpound IS obtained in analogy to Exanpl e

XXXV: Di net h Ianln 4. 5] decane Prepared from
1, 4- dloxasﬂM?%f4sBTﬁgfﬁﬂ 80 ne 3§E9é§ (hgﬁanlne Pale brown oil, Rf: 0.28
(S|I|ca gel; methyl ene chloride/ nmethanol/ concentrated ammonia =

9:1:0.1) (70) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-methylaminocyclo-
hexylamino]pyfimido[5,4-d]pyrimidine

1:1 cis/trans mixture ' .
Prepared from the compounds of Example XXXII by reaction with

~ 4-aminocyclohexanol, oxidation with Dess-Martin reagent and
subsequent reductive amination with methylamine and sodium
cyanoborohydride.
Melting point: 125-165°C :
- Rf: 0.40 (alumina; petroleum ether/ethyl acetate/methanol/
concentrated ammonia = 10:10:2:0.05)
Mass spectrum: M* = 401/403 (Cl)
(71) 4-[(3-Chloro-4-fluorophenyl)amino]-6-(cis-4-amino-3-
methyl-1-piperidinyl)pyrimido[S,4-d]lpyrimidine
Prepared from the compounds of Examples XXXII and XXIX.
Melting point: 161-164°C
o Rf: 0.25 (silica gel; methylene chloride/methanocl/

concentrated ammonia = S50:1:1)

(72) 4-[(3-Chloro-4-fluorophenyl)amino]-6- (trans-4-amino-
3-methyl-1-piperidinyl)pyrimido([5,4-d]lpyrimidine
Prepared from the compounds of Examples XXXII and XXIX(1).

Melting point: 158°C
Rf: 0.20 (silica gel; methylene chloride/methanol/concentrated

ammonia = 50:1:0.5)



- 67 - Exanmpl e XXXVI endo- 3- Am no- 8- azabicyclo[ 3. 2. 1]octane 3.1 g
of endo- 8- benzyl - 3- benzyl am no- 8-aza- bi cycl o[ 3. 2. 1] octane are dissolved in
100 m of methanol and, after addition of 3 g of palladium hydroxide on
carbon, hydrogenated at room tenperature- waer 3 bar until no further
hydrogen is taken off. The catalyst is then filtered off, the solvent is
distilled off in a rotary evaporator, and the remaining oil is dried in

vacuo. The p'i%';lca '%3UEﬁio%thQatt1u pheh l;rahﬁmusartz (f-Rlcdeyh A8 9
(100% of the (al,um_na; " met hyl ene
chl ori de/ rretEbH%F?EbﬁKéhFFHﬁ’éammO]Plemém{énﬁadJPé’rf"Bdi)ne The fol | owi ng

conpounds arprgpageaeﬂrbm anquggwhnerEXaHﬁh&o&&ﬁﬁbnyl)éﬁhnO] -6- [2-

3- Al b t P d,o
o0 11+ - (- B BrERGHKd) HBYIShERE! ERFaR a0 e Aral By SORENE KieF oectich
amoni a = 15witﬂ a¢et1¢2§nhydnnde=4 met hyl pi peri dine Prepared fromthe

conpound of jex fg¥# R 196599gabun1na nethylene
chlorlde/nethano § %%é% trated anmpni a _= l Exanple
XXXV | £: 0.59 (alumina; methylene chlorlde/methano 4)

(74) 4-[(3-Chloro-4-fluorophenyl)amino] -6-
(4-tetrahydropyranyloxy)pyrimido [5,4-d]lpyrimidine
Prepared from the compounds of Example XXXII using
k,) 4-hydroxytetrahydropyran and metallic sodium.
Melting point: 220-222°C
Re: 0.50 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:1)

(75) 4-[(3-Chloro-4-fluorophenyl)amino] -6-(3-
tetrahydrofuranyloxy)pyrimido([5,4-d] pyrimidine
Prepared from the compounds of Example XXXII using
3-hydroxytetrahydrofuran'and metallic sodium.
Melting point: 163-165°C
. Rg: 0.40 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:1)

— (76) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1-
(hydroxymethyl) cyclopentylamino] pyrimido[5,4-d] pyrimidine
Melting point: 201-203°C
Rfg: 0.39 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:1)

(77) 4-[(3-Chloro-4-fluorophenyl)amino] -6-((4-aminocyclohexyl) -

amino] pyrimido[5,4-d]pyrimidine

Melting point: 170-172°C

Rg: 0.35 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:2)

] ﬂn
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N- Benzyl tropi none oxinme 10 g of N-benzyltropinone are added to a m xture
of 4.9 g of hydroxyl am ne hydrochl oride and 4.24 g of sodiumacetate in 80
m of water at 60[err]C, and the m xture is stirred at 60[err]C for 2
hours. The m xture i's then made al kal i ne ~wigiph -anhydr ous pot assi um car bonat e
and is extracted three tines with nethylene chloride. The conbi ned organic
‘phases are then dried over - 68 -

sodi um sul ph n ent £3 ] De@ A
fewm of et e@ a?epa%gﬁ%if e ﬂef%g?rg{)é%‘%%yg? E%ﬂﬁy;{sﬁ??&%g?%@ﬁﬂ&?kﬁ
solidis trlﬁmf%&ﬂltﬂ’yw*@’é%m ether and filtered off with suction.

Yield: 8.7 gdi8%apf 5i}ﬁoryﬁ3omu@g point: 117-119[err]C Rf: 0.19

(alum na; petrole ethyI e = 1:1 ;
exo- 3- Ani noRE ot yc d[]élcf IEI %%‘BT' u%?%#g%%§§xx>%te/methanol =
N benzyl t rop| none oxi 11® :5x 1000 of anyl al cohol is heat ed to boiling. 3.2
g of sodium qﬁgiln rt t ounge m nutes, and the
mxture is t | d forQ'oa %‘43?[%1 vvoﬁﬁzo%rs ﬁAf e'rzoégool ing it is

acidified vviFtdWEi)% concent rat%dﬁ%/dr ochl43% aci d 2%id% cooling in ice,

(79) 4-[(3-Methylphenyl)amino] -6-[(1- (N,N-dimethylaminocar-
bonyl) -4-piperidinyl) amino] pyrimido[5, 4-d]pyrimidine

Prepared from the compounds of Examples XXXII and XII,
subsequent reaction with trifluoroacetic acid and subsequent.

\/
reaction with N,N-dimethylcarbamoyl chloride.
Melting point: 185-187°C
Rfe: 0.42 (silica gel; petroleum ether/ethyl acetate/methanol =

10:8:2)

(80) 4-[(3-Methylphenyl)amino] -6-[(1-formyl-4-piperidinyl) -
amino] pyrimido[5,4-dlpyrimidine
Prepared from the compounds of Examples XXXII and XII,
subsequent reaction with trifluorocacetic acid and subsequent
reaction with methyl formate.
Melting point: 193-197°C
Re: 0.53 (silica gel; methylene chloride/methanol = 10:1)

o Calculated: C 62.79 H 5.82 N 26.98

Found: . 62.65 6.04 26.21

(81) 4-[(3—Chloro¥4-f1uorophenyl)amino]—6—(4-
piperidinylamino)pyrimido[5,4-d]pyrimidine

Prepared from the compounds of Examples XXXII and XII and
subsequent reaction with trifluoroacetic acid.

Melting point: 239-243°C

Rf: 0.66 (alumina; methylene chloride/methanol = 10:1)
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and is extracted twice with ethyl acetate. The aqueous phase is then nade
al kaline with 20% strength sodi um hydr oxi de sol ution and extracted three
times with ethyl acetate. The conbi ned organi c phases are then dried over
pot assi um carbonate, and the solvent is di%stilled off in a rotary
evaporator. The residue is purified by colum chromatography on al um na
with a petrol eumether/ethyl acetate/nethanol (10:5:1) mxture. Yield: 2.72
g (55% of tbt&edr y4- bé3 pahioyeltefiludkrppReny() ahipeil-6ed toans-aet hyl ene

chl ori de/ ne : . 153 b Qu Exampl e XXXI X
A Acety am I CELEIC SRt fllinot pyrinidBTSR A A pvEuhitutl | 201
squhuricziﬁQP%ﬁ%ﬁaéﬁ@@ thepaPapounds PhecExampie SKXIIhandsmeshylstimansd

sol ution QM%ﬁl&}%léh@ﬁé‘ﬁébaﬂbbﬁ?laﬁ&‘énaebbbbabﬁéhhdh%rbﬂggig Wicdf
acetonitrile, ,keemxr}g the_ internal tenperature below 30[efr]C by cooling in
an ice bat FEO%HEM ¥perde BALWELPPrred at room tenperature for 12 hours.

It is subseqplaing peivited sn9o°Cce : - 69
- and, I.1e..coal ing, J to pH it h_509% st ren pot assi um
\A,rs%aflu?ulcloaﬂjié h ?%J u:sée;is B 41'((3:?Eyé\lld t%l\r egﬁtli sg‘#t hghgfhyl ene

hydr oxi de e xture 1s extra
chl ori de. WBoumsbnbi ned or garh4.-4thases & 62 hen dri®dS®ver sodd ud8sul phate,
and the solvent is distilled off in a rotary evaporator. The residue is

triturated with petroleumether, filtered off with suction and dried and
(83) 4-[(3—Chloro—4-f1uorophenyl)amlno]-6-[trans-4-(morpho-

linocarbonyl) cyclohexylamino] pyrimido [5,4-d] pyrimidine

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -6- [trans-

4 -carboxycyclohexylamino] pyrimido [5,4-d]lpyrimidine by reaction

with O- (benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium '

tetrafluoroborate, triethylamine and morpholine.

Melting point: 221-225°C

Rf: 0.47 (silica gel; petroleum ether/ethyl acetate/methanol =
10:8:3)

(84) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[trans-4-(pyrroli—
dinocarbonyl) cyclohexylamino]l pyrimido[5,4-d] pyrimidine
Prepared from 4-[(3-chloro-4-fluorophenyl)amino]-6-[trans-
4 -carboxycyclohexylamino] pyrimido [5,4-d] pyrimidine by reaction
with O- (benzotriazol-1-yl)-N,N,N',N'-tetramethyluronium

W, tetrafluoroborate, triethylamine and pyrrolidine.
Melting point: 206-209°C
Rf: 0.52 (silica gel; petroleﬁm ether/ethyl acetate/methanol

10:8:3)

(85) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3- (morpholino) -
l-propylamino] pyrimido[5,4-d]lpyrimidine

Melting point: 157-159°C .

Rf: 0.48 (silica gel; petroleum ether/ethyl acetate/methanol

10:10:3)
Calculated: C 54.61 H 5.07 N 23.46
Found: 54.40 5.25 23.30
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enpl oyed without further purification in the next reaction. Yield: 39.4 g
(84% of theory) of gelatinous material, Rf: 0.40 (silica gel; nethylene
.chl ori de/ met hanol = 9:1) Exanpl e XL 4- Am no- 1- benzyl - 4- net hyl pi peri di ne
:39.4 g of 4-acetyl ami no-I-benzyl -4-nethyl prperidine are heated to boiling
in 400 mM of concentrated hydrochloric acid for 3 days. After evaporation
to half the volune in a rotary evaporator, the pHis adjusted to 12 with
50% st r engt i86dd#urh(By&hdorte 4sdllnanaphenyle awigialms - (Breamingtke is
extracted tRueechiARRM) fyﬁgaggyyaian?ygfkidiﬁgaconbined or gani ¢ phases -
are then drred over sqQdi um sul phate, and the solvent is distilled off in a
rotary evapYPaEdRI PRENtesildde 17 &l oyed without further purification in
the next remrgti ons54Yi(@lldmiza ;g netdbprlend itliopidd/ruthshali Is 1:1)0. 45
(silica gel; nethylene chloride/ nethanol/concentrated ammoni a =
9:2:0.1) Exanpl e XLI 3- Chl or 0- 4- phenoxyni t robenzene 10 g of

3-chl or o- 4- {8@br énilt{Bobbioewe 4 ~-T 1oy opheayly dmiue Jpd-ddsi (INnacmthdrat e, 6.5

of phenol ya : ' § ' 2 s ¥ F&@g rys for 5
ﬁours? SoIiﬁa@gﬁgg}ghéﬁ%%exggbgﬁé%qfﬁagggzaagstﬁﬁgﬁqéS@ |onhﬁéﬁ%£%he
sol ution i sPEeRABedt S8oMnther oRPPUSSgy OfaEFamPles XX Iduand ¥¥dsol ved i n
-met hyl ene Cﬁéptiﬂfgﬁaﬂn€¥tEQSLQ@7Mkih 2N sodi um hydr oxi de sol ution. The

:organlc phaﬁ?:'g. en(giiggaoégi;sggkggheum ether/ethyl acetate/methanol

‘10:10:2)

(88) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-
tetrahydropyranylamino] pyrimido[5,4-d)lpyrimidine

Prepared from the compounds of Examples XXXII and XXIV.
Melting point: 245-248°C

Rf: 0.47 (silica gel; petroleum ether/ethyl acetate = 3:10)

(89) 4-[(3-Methylphenyl)amino] -6-[(1-cyano-4-piperidinyl) -
aminol pyrimido([5,4-dlpyrimidine
Prepared from the compounds of Examples XXXII and XII,
subsequent reaction with trifluoroacetic acid and subsequent

- reaction with cyanogen bromide.
Melting point: 178-181°C _

_g;} Rf: 0.61 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:3)

(90) 4-[(3—Chloro-4-f1uoropheny1)amino]-6e(1—methyl-4-piperi-

dinylamino)pyrimido[5,4-d]pyrimidine

Melting point: 175-177°C

Rf: 0.65 (silica gel; petroleum ether/ethyl acetate/methanocl =
10:10:2) '
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- 70 - sul phate, and the solvent is distilled off in a rotary evaporator.
The residue is enployed without further purification in the next reaction.
Yield: 14.7 g (100% of theory) of pale brown oil, Rf: 0.50 (silica gel;
petrol eum et her/ethyl acetate = 5:1) Fh@3f ol | owi ng.conpound i s obt ai ned

i n anal ogy to Exanpl e XLI: (1) 4-Benzy|oxy-3-ch|oronitrobenzene Rf: 0.63
-(Silica gel; petroleumether/ethyl acetate 5:2) Melting point:

%2oh|122[e£1 I’]gﬁi) 4Exp(rgo1c§t)1>8#d -4- &ﬁ%@l@edypraﬁmahnﬂmfe-dﬂx?]@tlﬂgybamno- .

chl or o- 4- phe ynltro enzene_arge s 4 of ethyl acetate an

after addi Y&+ éﬁe %ﬁ*W&ﬂﬁL§1 ﬁﬂ%ﬁﬁ%@%ﬁﬂ%ed at .18[err]C under 1

bar until wm@garaaﬂfxum|§hexnnmpmmhd§Tmfc&xamybe X¥Xiheandiltered off, the

ol vent s 0l Bh Al Idhdditl dpla SHAPOLR Sk 286, LDEyE CARLAAPIOR! i LR
uc ou

dried in vaeds AR 'S use urther purification. Yield:
3.6 g (100%ﬂﬁmaﬂdahxée ard QPQF%@NQF# ¥RBRYErEdfn et her/ ethyl acetate =

2:1)  The Q! b ieP oL 1 go abt @éﬂa@let@ BAGh 0pF5¢0) Exanpl e XLI | :
Rfe: 0.20 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:0.5)

(92) 4-[(3-Chloro-4-fluorophenyl)amino]-6- (tert-butylamino)py-
rimido[5,4-d]lpyrimidine

o Melting point: 265-267°C
Re: 0.73 (silica gel; petroleum ether/ethyl acetate/methanol =
10:10:1)

(93) 4—[(3-Chloro—4—fluorophenyl)amino]-6-[3-amino-1-
piperidinyl]l pyrimido[5,4-d]lpyrimidine
Melting point: 172-175°C

Re: 0.33 (silica gel; methylene chloride/methanol = 10:2)

(94) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[2-(1-
piperazinyl)ethylamino]pyrimido[5,4-d]pyrimidine
Prepared from the compounds of Example XXXII and
1- (2-aminoethyl)piperazine.

k/ Melting point: 173-175°C

Rf: 0.53 (silica gel; methylene chloride/methanol 10:1)

(95) 4-[(4-Amino-5-bromo-3-chlorophenyl)amino] -6-{(trans-4-

hydroxycyclohexyl)amino]pyrimido[5,44d]pyrimidine

Melting point: 238-240°C

Rf: 0.50 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:2)
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(1) 4-Benzyl oxy-3-chloroaniline Rf: 0.70 (alum na; petrol eum ether/ethyl
acetate = 2:1) Exanpl e XLIII 4-Di net hyl am.nocycl ohexanone 45.3 g of

8- di met hyl am no- 1, 4- di oxaspi ro[ 4. 5] decane (Conpound 1 in Exanple XXXV) are

stirred in 400 mM of 2N hydrochloric acid % Toomtenperature for 3 days.
The solution is then extracted -71-
three tines with diethyl ether, and the aqueous phase is saturated with
pot assi um casépnat ¢ (andhiisﬁrba@t-fdubtrb@hbh%$ awiihid]etehyl (4aexicaiR1oHeyl) -
conbi ned organi c, phases .a rled Qver sodi um sul phate, and the
solvent is g??]ﬁgﬁlﬂ%ﬁofﬁ é ?EPXF? d3ABSrator. The residue is enpl oyed
wi t hout furPhepapedi fromt the cnmpbandexbfrsaampda XXX&Id by3 e ot 088 %iath
theory) of Paéﬁ1$§9¥@18héxaﬁgi Qn§3sﬁﬁbggﬁ@nge5x1g§E?éh§Qgtf)DesgigﬁgFén

chl ori de/ net hano concentrated amonia =

XLIV ci s/ t¥e@@eME Benzyl - N- (4- di met hyl ami no- cycl ohexyl )amine A mnixture of

67.8 g of AuéllpRhdypeiheocysbopexapone, 53 m  of
Re: 0.48 (silica gel; petroleum ether/ethyl acetate/methanol
10:10:2)

(97) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [ (cis-4-hydroxycyc-
lohexyl)amino] pyrimido[5,4-d]l pyrimidine

\ Melting point: 270-275°C .
Rf: 0.47 (alumina; methylene chloride/ethyl acetate/methanol
10:4:3)

(98) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4-morpholinocyclo-

hexylamino] pyrimido[5,4-d]lpyrimidine

Prepared from the compounds of Example XXXII by reaction with

4-aminocyclohexanol, oxidation with Dess-Martin reagent and

subsequent reductive amination with morpholine and sodium

cyanoborohydride.

Melting point: 233-235°C

Rf: 0.24 (silica gel; petroleum ether/ethyl acétate/methanol
10:10:2)

(99) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (2-aminoethyl) -
1—piperaziny1]pyrimido[5,4—d]pyrimidine

Prepared from the compounds of Examples XXXII and XXV and
subsequent reaction with 1N potassium bisulphate solution.
Melting point: 175-180°C _

Rf: 0.35 (alumina; methylene chloride/methanocl = 10:1.5)

(100) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (1-
pyrrolidinyl)cyclohexylaminol pyrimido [5,4-d] pyrimidine
Prepared from the compounds of Example XXXII by reaction with
4—aminocyclohexanol, oxidation with Dess-Martin reagent and
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benzyl am ne, 79 g of 4A nol ecul ar sieves and 500 ml of absolute toluene is
stirred at roomtenperature for 12 hours. The nol ecul ar sieves are then
filtered off, and the filtrate is evaporated in a rotary evaporator. The
residue is dissolved in 400 M of nethanol 2&nd then, at roomtenperature,
5.5 g of sodi um borohydride are added in portions and the m xture is
stirred for 5 hours. The solvent is then distilled off in a rotary
evapﬁrator,SEMbedueﬁtrﬁﬁdudﬁive(ﬁﬁiﬁﬁﬁ&bﬁirﬁQHQpﬁir@Ii%ﬁﬁew@ﬁ&rs@dﬁuﬁdged
to the resi t axture is adjusted to pH5 with citric acid an
‘then to pH &%ﬁot%q'ﬂs?gglﬁdu%%%'droxi de solution. After phase separation, the
mxture i s Meltdaedaintee ¥92re958C h net hyl ene chl oride, then the conbi ned

organi ¢ phages . ggna I&q@“wr{al} ?@t‘irdite% ?yy ri ' Qgg] dried
over sodi um sul phat e, S(and the solvent I's |_st%%?|e§3-h§f féj‘f\ent%#}od%%
evaporator. Yield: 10%9%1093% of theory) of a brown oil which, according to

the NVR spectra, is approximtely a 60:40 cis/trans m xture. Rf: 0.27
(trans) and Ci iLica.qgel ;. .net.hyl.en
chl ori de/ rret‘?wgﬁl %6&??@6%%:"5?3&”’%%@5'@/%015; @5 -
- 72 - Ex dimet hyll vioriphaisind] Banziyd i-de- [(54-4didigdymdnaidine cycl ohexyl ) anmi ne
funmar at e Alsgl EEEQ'Er%gzi's%g%roﬁi%@é c acid in 720 m of absolute

' pi dl y addéd

tetrahydrofuran is rapi 0 a solution of 93.7 g of the conpound of
Exanpl e XLIMelfipgoPRing:: FB3olL298C etrahydrofuran at 50[err]C, and the

mxture is ggiroedsforsalfuat Gen ;3phevbIeut@theeyeRhiat 8dettedrethanol =
filtered off 'with suc&bgg_%?d washed w th :

-/
Calculated: C 65.12 H 6.33 N 23.98

Found: 64.96 6.20 23.95

(102) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[trans-4-(2- (morpho-
linocarbonyl)ethyl) cyclohexylamino] pyrimido[5,4-d] pyrimidine
Prepared from the compounds of Example XXXII and X, hydrolysis
with sodium hydroxide solution and methanol and subsequent
reaction with O- (benzotriazol-1-yl)-N,N,N', N'-tetramethyl-
uronium tetrafluoroborate, triethylamine and morpholine.
Melting point: 186-191°C
Rf: 0.48 (silica gel; petroleum ether/ethyl acetate/methanol =
_ 10:8:3) |

[\ Calculated: C 58.42 H 5.69 N 19.08 Cl 6.90

Found: 58.47 5.68 -18.77 7.09

(103) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[3-piperidinylami-
no] pyrimido[5,4-d]l pyrimidine

Melting point: 194-199°C

Rf: 0.62 (alumina; methylene chloride/methanol = 10:1)
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tetrahydrofuran and then suspended in 1.5 1 of isopropanol and heated to
‘boiling. The m xture is filtered hot, and the residue is triturated with
‘ether and again filtered off with suction. Yield: 66.9 g (70% of theory) of
‘a grey solid which, according to the NVR sP®ectra, consists of at |east 95%
~of the trans conpound. Melting point: 209-215[err]C Exanple XLV
‘trans-4-Di net hyl am nocycl ohexylam ne 12 g of the funarate obtained in

Exanpl e X'—V(Qb@)t4k€EW3UQhEL&rZ>|\J4S(ﬂ1MWib@>W I) B i91)] LG -0, - aeck i lemis b Ut i On
is extracted three,tine chlorl .._and the conbi ned organic

phases are %agﬁgﬂrﬁﬂfﬁyiAPXF&Fn§°g dlu 1 BYFEHHEE 60| ution and dried over
'sodlunlsulphneparaddfrbm stilev epmposindiss oif] [Eachmpflfe XXXI Ir dyameastdmor atidth

The resi duey %mg éegxﬁqd&ﬂelgﬁd”gu gegsghapega%qunaua%m.%@Qé'éﬁlOf 4.5 9

of palladlun1 e on car e roomtenperature under 3
bar until n@nhﬁd¥h€¢ hydr ogen is taken up. The catalyst is then filtered

off, the soMgfaingspghgtllbgg Qggocn a rotary evaporator, and the remnaining
oll is dried in_vacu e :

S use t f rth r rification.
el 4 bRy (BeosoralnBinh; Be EYEPaﬁncgéprl methandi <40:1)
- 73 - Exampl e XLVI |

(105) 4-[(3-Chloro-4-fluorophenyl)aminoc] -6-[4-{(dimethylamino-
carbonyl)phenylamino]l pyrimido [5,4-d] pyrimidine

(106) 4-[(3-Chloro-4-fluorophenyl)amino]—6-[4-(acetylamino—
phenylamino]l pyrimido [5,4-d]l pyrimidine

(107) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (dimethylamino-
carbonylamino)phenylamino] pyrimido[5,4-d] pyrimidine

(108) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(ethylamino-
carbonylamino) phenylamino] pyrimido[5,4-d] pyrimidine

(109) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (N-dimethylamino-
carbonyl) -N-methylamino) phenylamino] pyrimido[5,4-d]lpyrimidine

(110) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(3-oxo-1-pipera-
zinyl) cyclohexylamino] pyrimido [5,4-d]pyrimidine

(111) 4-[(3-Chloro-4-fluorophenyl)amino]-6-{4-(4-methyl-3-oxo-
1-piperazinyl)cyclohexylamino]pyrimido[5,4—d]pyrimidine:

(112) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (methoxycarbonyl -
amino)cyclohexylamino]pyrimido[5,4-d]pyrimidine (cis/trans
mixture)
Prepared from the compounds of Example XXXII by reaction with
cis/trans-1,4-diaminocyclohexane and subsequent reaction with
methyl chloroformate. '
Melting point: 230-235°C
Rf: 0.53 (alumina; petroleum ether/ethyl'acetate/methanol

= 10:10:2)
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3- Ami no- 1-tert-butyl oxycarbonyl pi peridine 1.0 g of

3-am nocar bonyl - 1-tert-butyl oxycar bonyl pi peri di ne (Conpound 2 of Exanple
XI'l) are added in portions to 9 ml of freshly prepared sodi um hypobronite
solution while cooling in ice. After 3 hol®% at roomtenperature, saturated
sodi um sul phite solution is added to the solution until it becomes cloudy.
After saturation with potassium carbonate and extraction three tines wth .
et hyl acetate, the conbi ned organi c phases are dried over sodi um sul phat e,

and the sol i Lstilled off .in a rotary,.evaponrator. Yield: 693 ng (79%
of theory) gffé)c§r§&§r8§i°6PrF'§ﬂP°692 ePXﬁﬁﬁFﬁﬁP]ﬁéfﬁﬁFé&é

chl ori de/ mepipenidingD) 6y8)lohexylamino] pyrimido [5,4-d] pyrimidine - 74 -
Exanmple 1 4-[ (3- Chl or o- 4-fl uorophenyl ) am no] - 6-[ (trans- 4- met hoxycar bonyl -
cycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di ne 1.9 g _of nethyl

trans- 4- am b4kl dhékAnch P§@X9r'£¥L§°§ﬁ§hfmlﬁ1amép°lil-'ét'Hﬁl-dili‘sopr opyl ami ne

are added tﬁigeiagi@g}lﬁcgubuémam_ nb{ By#ihate 14, bl-ueL9RhRAMIHamM nol - 6-
met hyl sul phi nyl pyrim do[5, 4-d] pyri m di ne"and 4-[(3-chl oro-

4-f | uor ophenyl ) am no] - 6- net hyl sul phonyl pyri m do[ 5, 4- d]pyrimdine in 15 n
of di net hy] {vr5RM €¢3 -anlotrbe4rExtivrephenidatmdnal] -80[[aF (kL Cdfime thy afd oS-

The reacti an 7 XLyl 8 451 PUGROEALEG BT nof bl 8L ndddE] 20aPhyt8hehsnthe SOTTd
Prepared from the compounds of Example XXXII by reaction with
4-aminocyclohexanol, oxidation with Dess-Martin reagent and

s subsequent reductive amination with 4-dimethylaminopyridine and
sodium cyanoborohydride.
Melting point: 175°C (decomposition)
Rf: 0.44 (alumina; methylene chloride/ethyl acetate/methanol =

10:5:1)

(116) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-ethylaminocyclo-
hexylamino] pyrimido(5,4-dlpyrimidine

(117) 4-[(3-Chloro-4-fluorophenyl)amino]-6- [4- (4-amino-
l-piperidinyl)cyclohexylamino] pyrimido[5,4-d]lpyrimidine

~ {118) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4~-cyanocyclohexyl-
(o amino] pyrimido[5,4-d] pyrimidine

(119) 4-[(3-Chloro—4-f1ﬁorophenyl)amino]46-[4-(4-acetyl-
l-piperazinyl)cyclohexylamino] pyrimido[S,4-d]pyrimidine

(120) 4—[(3-Chloro—4-fluorophenyl)amino]—6-[4-(dimethylamino-
carbonylamino) cyclohexylamino] pyrimido[5,4-d] pyrimidine

(121) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(ethylamino-
carbonylamino) cyclohexylamino] pyrimido {5, 4-d]l pyrimidine

(122) 4-[(3-Chloro-4-fluorophenyl)aminol-6-[4-
(benzoylamino) cyclohexylamino] pyrimido [5, 4-d] pyrimidine
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off with suction. The crude product is purified by chromatography on a
silica gel colum with petroleumether/ethyl acetate (6:10). Yield: 0.69 g
(80% of theory), Melting point: 204-206[err]C Rf: 0.44 (silica gel;
petrol eum ether/ethyl acetate = 6:10) -Ti¥8 fol | owi ng conpounds are
obt ai ned in anal ogy to Exanple 1: (1)

4-[(3- Chl oro-4-fluorophenyl)am no] - 6-[ 4- met hoxycar bonyl -

am no- I-piperidinyl]pyrinido[S 4-d] pyri m dine Prepared fromthe conpounds

of Exanpl e [ reacti 0
W th ot hyl (o ortt bl FaCel SRars Ry ApBPREeRYBERRELBE - 871 A BARAYERNIERRE N
gel ; petrcﬂam&n@ﬁé&mlehQWYlamenalpYnemhdqéB &- d]Plemldlm@ 10: 1) (2)
ﬁ [(? ghloro 4deuFrophenyI)an1go] 6-[1-tert-butyl oxycar-
ony pi peri di nyl am no rim 5,4-d di P d f
conpounds cﬁIZ&bn%+é§3%§££yrénﬂ % yorgp ?K&gnéﬂhagl %S gggBFﬁﬁg Ecetyl'

(deconposi td ey )%ycﬂoﬁ@x{rfahiﬁa] ﬁyhmp@b (s} gudl pirheﬁtidih;l
acet at e/ net ano? 1)

- 75 -
(125) 4—[(3—Chloro-4—f1uoropheny1)amino]-6-[4-(2-phenylpropio-
nylamino)cyclohexylamino]pyrimido[5,4-d]pyrimidine
(126) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(4-methyl-1-

" piperazinyl) carbonylcyclohexylamino]l pyrimido([5,4- d]pyrlmldlne

Prepared from 4-[(3-chloro-4-fluorophenyl)amino]-6- [trans-
4-carboxycyclohexylamino] pyrimido[S,4-dlpyrimidine by reaction
with O- (benzotriazol-1-yl)-N,N,N' N'-tetramethyluronium
tetrafluoroborate, triethylamine and l-methylpiperazine.
Melting point: 194-197°C

Rf: 0.45 (alumina; methylene chloride/methanol = 10:0.3)

(127) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(1-piperazinyl) -
carbonylcyclohexylamino] pyrimido [5,4-d]lpyrimidine
Prepared from 4-[(3-chloro-4-f1uoropheqyl)amino]—6-[trans-
4 -carboxycyclohexylamino]l pyrimido [5,4-d]pyrimidine by reaction
with O- (benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium
< tetrafluoroborate, triethylamine and piperazine.
Melting point: 178-182°C
Rf: 0.47 (alumina; methylene chloride/methanol = 10:0.3)

(128) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [trans-4- (cis/trans-
2, 6-dimethylmorpholino) carbonylcyclohexylamino] pyrimido-
[5,4-d]lpyrimidine _
~Prepared from 4-[(3-chloro-4-fluorophenyl)amino]} -6- [trans-

4 -carboxycyclohexylaminol pyrimido[5,4-d]lpyrimidine by reaction
with O- (benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium
tetrafluoroborate, triethylamine and cis/trans-2,6-
dimethylmorpholine. '

Melting point: 198-201°C
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3) 4-[(4-Am no- 3, 5-di bronophenyl ) am no] - 6- [ 4- am no- 1- pi pe-

I di nyl ] pyrimdo[5, 4-d] pyrimdine Mlting point: 204-206[err]C Rf: 0.71
al um na; net hyl ene chl ori de/ met hanol = 10: 1) (4) (3'RS)-4-

(3- Chl oro-4-fl uorophenyl)am no]-6-[ (3" -gaenu-

I

I di. nyl ) am no] pyri m do[ 5, 4-d] pyri m dine Melting point: 201-203[err]C Rf
.23 (alum na; petroleum ether/ethyl acetate/nethanol = 10:5: 2)
(5) 4-[(3- fY.0104% Tdrprpieny | (samikel oi1l.Apetrdiléim M nkiidi8iyl acetate/
ridinyl]pyrimdo[5, 4-d]pyrimdine_Pr egar ed from_the conpounds of Exanpl e
XXXI'| " by reaction with 4-ani nofeh&AR@ng 3¢ 1iFdequent reaction with

net hyl formate. Melting point: 201-203[err]C Rf: 0.24 (silica gel;

petrol eum n/ et hyl, aget at e/ m = . P, 2). .. (6 .

4- (3-Chl oﬁt(])'[}%-)f I%ucr)tr gpﬁ'gﬁ'ﬁq'goarﬁl]qﬁ%oc{pﬁeﬁﬁ ]r?oae'?lf@?]a'ﬁé)’ngﬁ'- {ehididrphol ino-
pyri mi do[ 5cardppydi) eivdihehawyt kamigqi@yninidesi s, | dipyGadiie 41 (al uni na;
nmet hyl ene chl ori de/ met hanol = 70: 1) (7)
4-[(3-Ch|oro-4-f|uorophenyl)anino]-6-[4-(aninoqpthx%%- . _

1- pi peri di dyBPRy Airfi (@o B texpAnflnaxarhenwk)ianinsdi 1 - [466itionarpiiol tnas
(al um na; eRirbphele schixide] ¢yBidhegl samitio ) Pyridi¥o (5, 4-d) pyrimidine

4-[ (3-Chl oro-4-fl uorophenyl)am no]-6-[I-nmet hoxycar bonyl -

4- pi peri di nyl am no] pyrimdo [5,4-d] pyrim dine Prepared from

4-[ (3-chl ofd3a)f kud3pFhiproadi-fducdophenyrl)}-amino] -6- [4 - (thiomorpholino-

butyl oxycaghapuhy4- ), B2di kil ¥ed ydilhelyTaild) fyHimtddts] 41%) pyrimidine

(
r
(
[
C
0
(

(132) 4-[(3-Chioro-4—f1uorophenyl)amino]—6-[4-(4-acety1-1-
piperazinyl)carbonylcyclohexylamino] pyrimido [5,4-d]pyrimidine

(133) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (1-piperidinyl-
methyl) cyclohexylamino] pyrimido([5,4-d]lpyrimidine

'(134) " 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (1-pyrrolidinyl-
methyl) cyclohexylamino] pyrimido[5,4-d] pyrimidine

(135) 4-{(3-Chloro-4-fluorophenyl)amino] -6-[4- (morpholino-
methyl) cyclohexylamino]l pyrimido[S,4-d]lpyrimidine

~ (136) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (1-piperazinyl-
methyl) cyclohexylamino] pyrimido[5,4-d]l pyrimidine

(137) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(4—me;hyl-1-
piperazinylmethyl)cyclohexylamino] pyrimido[5,4-d]lpyrimidine

(138) 4-[(3-Chloro—4-fluorophenyl)amino]-6-[4-(methylamino—
methyl) cyclohexylamino] pyrimido [S,4-d] pyrimidine

(139) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4~ (ethylamino-
methyl) cyclohexylamino] pyrimido [5,4-d] pyrimidine
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by reaction with trifluoroacetic acid and subsequent reaction wi th net hyl

chloroformate. Melting point: 213-215[err]C
-76 - Rf: 0.19 (silica gel; petroleum ether/ethyl acetate/nethanol =

20: 10: 1) (9) 4-[(3-Chloro-4-fluorophemngb)an noj - 6- _

[ 3- am nopropyl am no] pyri m do[ 5, 4-d] pyrimdine Mlting point: 177-179[err]C
Rf: 0.50 (alum na; nethylene chloride/nethanol = 7: 1) (10)

4-1(3- Ch'0(£@6&fi”?ﬁ@Dbﬁﬂ%EbaﬂL@th§o henyl)amlno] (dlmeﬁgylaggférr]c

4- but yI rim.dine | ting paint

Herr] ot Re ey ﬁiohmﬁ%%ﬁe%ﬁhwee/[ﬁgflﬁgﬁemmd}pe (11)

4-[(3-Chl oro- 4 quorophenyI)an1no£ 6-[ 2-am no- 1- 1700 -
| am u 5nds i Lne err :

0. 26" (o1 11 CHEHLI 4% PSR PORLERBLE e HoPRDRoRL) ARRRL Fafor 2 aRltRoek iy 1)

concent r atéedipenidinylaning] pypinsgo [5(428] pyrimidine

4-[(3- Chl oro-4-fl uorophenyl)an noj - 6- 54 nmet hyl -

ORI P8 Rl G BY G ToghaRy1) amine -6- (1 (morphol ino-

carbonyl) -4-piperidinylamino] pyrimido[5,4-d]lpyrimidine

(143) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-ethyl-3-
piperidinylamino] pyrimido[5,4-d]lpyrimidine

(144) 4-[(3-Chloro—4-flﬁ6ropheny1)amino]—6-[3-aminocyclohexy1-
amino] pyrimido([5,4-]pyrimidine

(145) 4- [(3-Chloro-4-fluorophenyl)amino] -6- [3-dimethylamino-
cyclohexylamino] pyrimido[5,4-d] pyrimidine

(146) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(2-aminoethyl) -
cyclohexylamino] pyrimido([S,4-d]pyrimidine

(147) 4—[(3-Chloro-4-fluorophenyl)amino]f6-[4-(tetrahydro—
thiopyranyl S-oxide)aminolpyrimido(5,4-d]lpyrimidine

~ (148) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (tetrahydro-
thiopyranyl S,S-dioxide)amino]pyrimido[5,4-d]lpyrimidine

(149) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (1-piperidinyl) -
l-piperidinyl]lpyrimido(5,4-d]lpyrimidine

(150) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (1-piperazinyl) -
1-piperidinyl]lpyrimido[5,4-d]pyrimidine

Prepared from the compounds of Example XXXII by reaction with
4-hydroxypiperidine, oxidation with Dess-Martin reagent,
subsequent reductive amination with 1-tert-butoxycarbonyl-
piperazin and sodium cyanoborohydride and subsequent reaction
with trifluoroacetic acid. ‘
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Melting point: 122-124[err]C Rf: 0.60 (alum na; petrol eum et her/ et hyl
acet at e/ net hanol = 40: 40: 1) Cal cul at ed: C 55.74 H 4.93 N

25. 27 Found: _ 55. 99 5.12 25.13 (13)
4-[(3-Chl oro-4-fluorophenyl)am no] - 6-[ 1-h@fdpi-per azi nyl ] - o
pyrimdo[5, 4-d] pyrimdine Melting point: >300[err]C Rf: 0.40 (silica gel;
petroleunlether/ethyl acet at e/ net hanol = '10: 10: 3) (14)
4-(3- ChLorMeﬂtihgo emhenyhheanBOPCG - o point: 218 220[err]C

4- am nobe rimdi

10,50 (altbin B Spol ELVBUNR 8t AEFFBLRYR SEBE(BFh¥ThaRBFALe/methanol ~
77 10 101@)5 3)(15) 4-[(4-Am no-3, 5-di chl orophenyl )am no] - 6-

(trans-4- et hoxycar bonyl cycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di ne
Mel ti ng p0|nt 219-224[err]C Rf: 0.39 (silica gel; petrol eum ether/ethyl
acetate = g(1®}) 4- [ {(37Chlore-Anfhyozophenyh) emdphdn)lanilAopeshyltdans- 4-

CarbOXyCyC|§&§§w&ﬁﬂﬂynplPyﬁiﬁéQ9&§n§1?b9¥ih€HQW§?4 -d]lpyrimidine

Prepared from the compounds of Example XXXII by reaction with
4-hydroxypiperidine, oxidation with Dess-Martin reagent and
subsequent reductive amination with l1-methylpiperazine and
sodium cyanoborohydride.

Melting point: 163-165°C _ .
Rf: 0.52 (alumina; petroleum ether/ethyl acetate/methanol =

e
10:10:1)
(152) 4-[(3-Chlor6—4-fluorophenyl)amino]-6-[4—(4-dimethylamino-
l-piperidinyl) -1-piperidinyl] pyrimido([5,4-d]lpyrimidine
Preparéd from the compounds of Example XXXII by reaction with
4-hydroxypiperidine, oxidation with Dess-Martin reagent and
subsequent reductive amination with 4-dimethylaminopiperidine
and sodium cyanoborohydride.
Melting point: 160-165°C
Rf: 0.30 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:2)
N (153) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4-methylamino-

l-piperidinyl]lpyrimido(5,4-d] pyrimidine
Prepared from the compounds of Example XXXII by reaction with
4-hydroxypiperidine, -oxidation with Dess-Martin reagent and
subsequent reductive amination with methylamine and sodium
cyanoborochydride.
'Melting point: 174-176°C
Re: 0.40 (alumina; petroleﬁm'ether/ethyl acetate/methanol

= 10:10:4)

(154) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-ethylamino-1-
piperidinyl]l pyrimido (5, 4-d] pyrimidine
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Prepared from 4-[ (4-am no- 3, 5-di chl orophenyl )am no] -

6-[ (trans-4- et hoxycar bonyl cycl ohexyl )am no] pyri m do[ 5, 4-d] - pyrimdine by
‘hydrol ysis with sodi um hydroxi de solution. Melting point: 339[err]C Rf
'0.37 (silica gel; petrol ether/ethyl acetldZ/methanol = 10: 10: 3)
(17) 4-[(4- Am no-3, 5-di chl orophenyl )am no] - 6-[trans-4-(nor pho-

| i nocar bonyl ) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne Prepared from

4- [ (4- am no135)5-4di [ofE -aipeind ) licdphenyl) aminol -6 - [4- (morpholino-

6-[ (trans-4;carboxycy.cl ahexyl ) am ne. Wy 5. 4rd] pykiJa di reaction
Wi th 0o ( beoERAY AmIAg) T r?%?%lﬂwfe]t&pﬁ[‘nﬁ%ﬁu?oﬁ ffiRfabe
tetrafluoroborate, triethylamne and norpholine. Melting point:

204- 207[ er rdl%gs%flg_.%é& 1311&& G o RBHH LY BREAST L &1 fwl (fcshatsL et hanol
4- [ (4- Ani n@ipegigismldrdpiinayitime LRy imidr (5, 4-dlpyrimidine
(pyrrolidinocarbonyl)cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne Prepared
from 4-[(4-ani_no-3,5-di Iorophﬁgé#%gninqbQT- frans: _
_4-carboxycﬁ&ghﬁefiﬂﬂéﬁqﬂ%ﬁﬁﬂﬁﬁﬁ oPhY (%4é%ﬂ$lf§ﬁﬂﬁiﬂﬁﬁa?ﬁVV&th

.0- (benzot r pdpeli&inlyl]yiNidd [, rdpthididior® um t et r af | uor obor at e,

‘triethylam ne and pyrrolidine. Melting point: 228-230[err]C Rf: 0.43

(Silica gel, petroleun1ether/eégyl acet at e/ net hanol = 10: 10: 4)
Cal cul at ed:(158¢ 454 (39 Chleros 4>Fluayopiemys ) angnol6 -1 FRAnriko-1-

55%g7 pyrEd1lidiny33--33piperidihyd pyrimido [5,4-d] pyrimidine

Lz .
(159) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (4-hydroxy-

l-piperidinyl) -1-piperidinyl])pyrimido[5,4-~dlpyrimidine

(160) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (4-methylamino-
l-piperidinyl) -1-piperidinyllpyrimido[5,4-d]lpyrimidine

(161) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(3-oxo-1-
piperazinyl) -1-piperidinyl]pyrimido[5,4-d]lpyrimidine

(162) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (4-methyl-3-oxo-
l-piperazinyl) -1-piperidinyl]}pyrimido([5,4-d]lpyrimidine

(Y (163) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (N-acetyl-N-
methylamino) -1-piperidinyllpyrimido[5,4-dlpyrimidine

(164) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4- (N-methyl-N-
methylsulphonylamino) -1-piperidinyl]pyrimido(5,4-d]lpyrimidine
Prepared from Compound 153 in Example 1 by reaction with
methanesulphonyl chloride and triethylamine.

Melting point: 225-227°C

Rg: 0.53 (alumina; petroleum ether/ethyl acetate/methanol

= 10:10:1)
Calculated: C 48.97 H 4.54 N 21.04
Found: 49.07 4.59 20.75
e



(19) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-(4-piperidinyl)-
“1-piperidinyl]pyrimdo[5,4-d]pyrimdine Mlting point: 170[err]C
(deconposition) Rf: 0.45 (alum na; nethylene chloride/ethyl

acet at e/ net hanol / concentrated@moni a = 10: 4: 1: 0. 05) (20)
4-[(3-Chl oro-4-fluorophenyl)am no]-6-[1-(1-piperidinyl)-

t2-propyl am no] pyrimdo[ 5, 4-d] pyrimdine Mlting point: 188-190[err]C Rf
0. 38 (al um tss)pet+ p(mmmuefhydarepnéﬁymaminé] -6-[4212-methoxy-

4-1 ( 3- Chl f
TR N o S R T SRR 85y Ry 09 15 S5 BYEERAOLRE ¢ ng
point: 193 195[err]C Rf: 0.55 (alunlna petroleunlether/ethyl acetate =

1:1 1 4 -
(am) nomet hﬁ%@gf%hg(gyﬁnlg%% a«%’nﬂfnt)% ﬂ¥r| mgylg%lg?%y?l r[r? dl(%ecarbox?’ethyl)

poi nt ;155 BERGFHHE ¥} PYE Hode TR PYELRIEERR chl ori de/ et hyl
acet at e/ net hanol / concentrated amonia = 10:5: 2: 0. 05) (23)

4-1(3-Cnhl -4-1 | I ) - 6- t - N s

( 2[ §1ydr ox% B &ﬂ@ﬁ"{@ﬁ#@% %%%$W%1 FRiRR] 1§ 1t pbf nfmorpholino-

194 196] er ida@biRiny10.etthy(1s)i 41 -qui peat i d ey I b erimidd €5 / £t d)pyaieidieé net hanol
10: 10: 1) (24) 4-[(3-Chl oro-4-fluorophenyl)am no] - 6-

[4 qU|nucI|d|nyInet | am no] pyri m do[ 5, 4- d]fyr|n1d|ne Prepared fromthe
conpounds dfL6EX aﬁpHdé -gbdqramtt Sdugrgphenyl) amino [4- (2-amincethyl) -

l-piperidinyllpyrimido[5,4-dlpyrimidine

— .
(169) 4—[(3—Chlqro-4—fluprophenyl)amino]-6-[4-(2-aminocarbony1—
ethyl) -1-piperidinyl]pyrimido(5,4-dlpyrimidine

(170) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(2-methylamino-
carbonylethyl) -1-piperidinyl] pyrimido([5,4-d]pyrimidine

(171) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(2-dimethylamino-
carbonylethyl) -1-piperidinyl] pyrimido[5,4-d]lpyrimidine '

(172) 4-[(3-Chloro-47fluorophenyl)amino]-6-[4—(2-(pyrrolidino-
carbonyl)ethyl) -1-piperidinyl]lpyrimido[5,4-d]pyrimidine

- (173) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (carboxymethyl-
oxy) -1-piperidinyl]lpyrimido[5,4-d]lpyrimidine

(174) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (methoxycarbonyl-
methyloxy) -1-piperidinyllpyrimido[5,4-d]lpyrimidine

(175) 4-[(3-Chloro-4—fluorophenyl)amino]-6—[4—(aminocarbony1-
methyloxy) -1-piperidinyl]pyrimido(5,4-d)pyrimidine

(176) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (methylamino-
carbonylmethyloxy) -1-piperidinyl]l pyrimido[5,4-d]lpyrimidine
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Melting point: 221-223[err]C Rf: 0.53 (alum na; methylene chloride/ nethanol

= 20:1) - 79 - (25)

4- [(3 Chl or o- 4-f 1 uor ophenyl ) am no] -

[ 2, 2- di met hoxyet hyl am no] pyri ni do[ 5, 4 d]py¥9%idine Melting point:

169 171[err]C Rf: 0.47 (silica gel; petroleumether/ethyl acetate/net hanol
10:8:1) (26) 4-[(3- Chloro 4-f1 uor ophenyl )ani no]-6-[ (I -tert-

butyloxycaruaﬂﬂ)-4$[¢31Ehlaron45flnnfg@hany&ﬂam@moh}do[iS(élmdthylamlno-

L S, SRABAGRTIG S lyRPRLER L A e

et hyl /et hyl acetat e/ net hanol = 10:5:1) Calculated C 56.61 H
°.58 N 2Q1@%) 40[(37 cﬁﬁo%uxifluo henyﬁﬁanﬁﬁao] [édg@o 3[118080
7.33 (27) 4- | oro-.4-fluaro [2 amno

1- propyl am (& PV Sy L ﬁﬂ)' L Rﬁ |9Xfﬁﬂﬂ :ﬁEﬁkRM%%W*?¥P¢ﬁ

0.52 (al um na; nethyl ene chlorlde/nethanol = 10 1) (28)

4-1(3-Chl or I orq h@m Py N- et

(1- et hyl - 4Q%ﬁ,82r|ﬂd| n;r'?'l i No py(rﬁlm d’ICT nhiehy )rﬁﬂllrfﬁ]d'%e[‘]l\ki Ry TRt -

197- 199[errp@nyl)carbonylmethyloxy) plperldlnyllpyrlmldo[s 4-d] -
pyrimidine

(180) 4-([(3-Chloro-4-fluorophenyl)amino]-6-[2-aminomethyl-1-
L piperidinyl]pyrimido(5,4-dlpyrimidine

(181) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2- (1-pyrrolidinyl) -
methyl-1-piperidinyl]pyrimido[5,4-d]pyrimidine

(182) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [2-dimethylamino-
methyl-1-piperidinyl]pyrimido[5,4-dlpyrimidine

(183) 4-[(3-Chloro-4-fluorophenyl)aminol -6-[4-amino-4-methyl-
l-piperidinyl]lpyrimido[5,4-d]lpyrimidine
Prepared from the compounds of Examples XXXII and Compound 2 of
Example XXXVI.
Melting point: 188-190°C
- Rf: 0.50 (silica gel; methylene chloride/methanol/concentrated
ammonia = 9:1:0.1) '

(184) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [endo-3-amino-8-

azabicyclo[3.2.1]-8-octyllpyrimido(5,4-dlpyrimidine

Prepared from the compounds of Examples XXXII and XXXVI.

Melting point: 238-240°C '

Re: 0.34 (silica gel; methylene chlorlde/methanol/concentrated
ammonia = 9:1:0.1)

(185) 4-[(3-Chloro-4-f1uprophenyl)amino]-6-[3-methylamino-8-
azabicyclo(3.2.1] -8-octyllpyrimido[5, 4-d)pyrimidine
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Rf: 0.56 (alum na; petrol eum ether/ethyl acetate/nethanol =
3:10: 0. 2) (29) 4-[(3-Chl oro-4-fluorophenyl )am no] - 6-(4-
pi peri di nyl met hyl am no] pyri m do[ 5, 4-dl pyri m di ne Prepared from
4-1 (3-chl oro-4-fl uorophenyl )am no] - 6-[ (-1-10& t- but yl oxycar bonyl -
-pi peridinyl) nethylam no] pyrimdo [5,4 -d] - pyrimdine by reaction with
trifluoroacetic aci d. N@Iting point 204-206[err]C Rf: 0.42 (alum na;
met hyl ene r)l qa@t ophenyl)amlno] -6- [3 -dimethylamino-
| or o- 4 quor

- 80- ino)-1-

pi peri di nyI8] ﬁ;zlaf[%qm 2 A rlqn?f%'ﬁjlym% Cg%i ?‘r%n‘? 12%}1% unéls of
Exanpl e XXXI'| by reactlon mnth 4- hydroxyplperldlne oxidation with

De Mar t t t ' d
sodi um cydeat: ki eh e p%?"l%’f@f‘%’z%%%é {letig ™ SRS fnde
gel ; petroBeamahﬂumdhgﬂ%MZékkﬁ&nqgﬁﬁiﬂnﬂnimkdo[5 4- d pPynimi@ing (31)
4-1(3-chl OlpQ: afo P! n?ﬁ?mrﬂi)hﬁr [de (Bxaip1&!1 dbyYteaction with acetic

1- plper|d|nyl rlrn pyrimdine Prepared from -

4-1(3- chl opahy: WADIRE 4- hydr oxy-

1- pi peri di mehkRwy diQ{t5 lbﬂ]-maretm di sinther o xt ket | 180 ¢ ; Howdestshen Mar ti n
reagent and sgﬁégq ent reductlve am nation with pyrrolidine and sodi um

cyanobor oh§&?3 |ng poi nt: 202-204[err]C
Rf: 0.53 (silica gel; methylene chloride/methanol/concentrated

ammonia = 9:1:0.1)

(188) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[3-acetylamino-
methyl-1-piperidinyl]pyrimido(5,4-d]pyrimidine

(189) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3-methylsulphonyl-
aminomethyl-1l-piperidinyllpyrimido[5,4-d]pyrimidine

.(190) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4-ethylaminomethyl -
1-piperidinyl]pyrimido[5,4-d]pyrimidine

(191) 4-[(3-Chloro-4- fluorophenyl)amlno] -6-[4- methylamlno—
methyl-1-piperidinyl]pyrimido[5,4-d]lpyrimidine '

\J (192) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (1-piperidinyl) -
methyl-1l-piperidinyl]pyrimido(S,4-d]lpyrimidine

(193) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (1-piperazinyl) -
methyl-1l-piperidinyl]lpyrimido(5,4-d]lpyrimidine

(194) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(4-methyl-1-
piperidinyl)methyl-1-piperidinyl]pyrimido(5,4-dlpyrimidine
Prepared from the compounds of Examples XXXII and XXXIV,
subsequent oxidation with Dess-Martin reagent and subsequent
reductive amination with 1—methy1piperazine and sodium
cyanoborohydride.
Melting point: 138-140°C
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Rf: 0.58 (alumna; petroleum ether/ethyl acetate/nethano

10:10: 1) (32) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-(3-nethoxyphenyl) -
1- pi perazinyl ] pyrimdo[5, 4-d] pyrimdine Mlting point: 185-188[err]C Rf
'0.63 (silica gel; petroleum ether/ethyr &0&tate/ nethanol = _

+10: 10: 0. 5) (33)

+4-[(3-Chl oro-4-fl uorophenyl )am no] - 6-[ 4- ( 2- net hoxyphenyl ) -

- 1- pi per azi Ryl ] pyssni dalGmdnd} ppetrpdena keherdethyilnacetselsritdariad Rf:
:0.48 (silica gel; pe;rﬁbeypxgsherlethyl acetate = 1:2) (34)

- 4-[ (3- Chl or o- 4-f | uor ophenyl')y am no] - 6- [ 3- am nocar bonyl -

. 1-pi peridinyl]pyrimdo[5,4-d]pyrimdine Melting point: 264-267[err]C Rf

0.50 (siligogp! 2-nebLehtbFoenhenerbyheatal anindt-zanal- (morpholino-
10: 8: 3) ) . . . - 81 .- ...(35

4- [ ( 3- Chl orethyi) DBr'Bﬂyﬁsﬁ}fi}&iﬁl|1|8]Y-r6'!“[l§-°([§-'t4érdt]Pyrﬂﬂ\lﬁlﬁ&ycar bonyl - 1-
pi per azi nyl ) et hyl am no] pyri m do[ 5, 4-d] pyrimdine Prepared fromthe

CubSequent CHRGL Fok (a7 Fitaro 4t ERfbpRPryl) shisor R 10T (st P

methyl-1l-piperidinyl]l pyrimido[5,4-d]lpyrimidine

(197) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-dimethylamino-
methyl-1-piperidinyl]pyrimido[5,4-d]pyrimidine

(198) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-acetylamino-
methyl-1-piperidinyl]lpyrimido[S,4-d]lpyrimidine

(199) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-methylsulphonyl-
aminomethyl-1-piperidinyl]pyrimido[5,4-d]lpyrimidine

(200) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-cyanomethyl-1-
piperidinyllpyrimido[5,4-d]lpyrimidine

(201) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (1-piperazinyl) -
~carbonyl-l-piperidinyllpyrimido(5,4-d]pyrimidine

v (202) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (4-methyl-1-
piperazinyl)carbonyl-1-piperidinyl]lpyrimido[5,4-dlpyrimidine

(203) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (2-oxo-1-imida-
zolidinyl) -1-piperidinyl]pyrimido([5,4-d]lpyrimidine

(204) 4-[(3—Chloro-4-f1uorophenyl)amino]-6—[4-(3-methy1-2-oxo-
1-imidazolidinyl) -1-piperidinyl]lpyrimido([5,4-d]lpyrimidine

(205) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-(3-oxo-1-pipera-
zinyl)ethylamino] pyrimido[5,4-d]lpyrimidine
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Melting point: sinters at 100-106[err]C Rf: 0.42 (silica gel; petrol eum

et her/ et hyl acetate/ nethanol = 10: 10: 2) (36)

4-1 ( 3- Chl or 0- 4-f 1 uor ophenyl ) am no] - 6- [ 4- ( 4- hydr oxyphenyl ) -

2- nethyl-i-pyrrolidinyl]pyrinido[5,4-d]p&97n¢dine Mel ting point:

223 228[err]C Rf: 0.56 (silica gel; petrol eum ether/ethyl -acetate/nethanol
10: 5: 1) Cal cul at ed: C 61.27 H 4.47 N 18.64 Cl1 7.86

Found: (206) 4-6[(A4hloro<4 4Pluocropi@nPb) amino] 76812~ (43methyl-3-oxo-

A nol pyr AR SEEY PR Oy e DS P AP B AE . 0 53

(silica gel; petroleumether/ethyl acetate/nethanol = 10:5:1)

ggl ggl at edizg7 3}0 425 33-7Ch1d&o £} 251uo%4pﬂ§n%ﬁ3 amfho) 86 3f2 Feyafloethylamino] -

4-1 (3-Chl (PrYdﬂA“lquJtcﬁ ép*r@rgbmﬂdmmes [ 3-
(an1nonethy|)cyc|ohexy|nethylan1no]pyr|n1do[5 4- d]pyrinidine Mel ting point:

4”1 (3. oGR8 AL SRS e i o Ty T hetngtedl  (59)

2- propylamnpﬂm@dmnyhiﬁﬁhyﬁaﬂxna]pwthmd¢&ﬁ141ﬂ¥Eﬂwimldlne 176[err] C Rf:
0.59 (silica gel; petroleumether/ethyl acetate/nethanol =

10: 10: 3
) (209) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [N-methyl-N- (2-(1-

methyl-2-piperidinyl)ethyl)amino] pyrimido[5,4-d]l pyrimidine

(210) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2- (4-piperidinyl) -
ethylaminol pyrimido(5,4-dlpyrimidine

(211) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[2-(2-oxo-1-imida-
zolidinyl)ethylamino] pyrimido(5,4-d]lpyrimidine

(212) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-(3-methyl-2-oxo-
1-imidazolidinyl)ethylamino]l pyrimido(5,4-d]lpyrimidine

(213) 4-[(3-Chloro-4-fluorophenyl)amino] -6~ [2-(1-acetyl-4-pipe-
ridinyl)ethylamino] pyrimido[5;4-d]lpyrimidine '

W (214) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-(1-methoxycarbon-
yl-4-piperidinyl)ethylaminol pyrimido [5,4-d]lpyrimidine

(215) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2- (4-aminocyclo-
hexyl) ethylamino] pyrimido[5,4-d]l pyrimidine

(216) 4-[(3~Chloro-4-fluorophenyl)amino] -6-[3-acetylamino-
propylaminol pyrimido(5,4-d]lpyrimidine

(217) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3-methylsulphonyl-
aminopropylamino]l pyrimido[5,4-d]lpyrimidine
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- 82 - (40) 4-[(3-Chloro-4-fluorophenyl)am no]-6-[4-(4-nmethoxyphenyl) -
| - pi perazinyl ] pyrimdo[5,4-d]pyrimdine Melting point: 176-178[err]C Rf
0.50 (silica gel; petroleumether/ethyl acetate = 1:1) (41)

4-[ (3- Chl or o- 4- f I uor ophenyl ) ami no] - 6- [4‘(1°%ethyl

4-pi peridinyl)-1-piperidinyl]pyrimdo[5,4-d]pyrimdine Prepared from

4-[ (3-chl oro-4-fl uorophenyl)am no] - 6- .

[ 4- (4-pi per{2iigly|9- [¢p+Cielonio ny+ Fbyoraphenpl fadiny! - 8 0B ree biloxyedybbhye -

I nat i .14 . ' C [ dride. Melting point:
Too- 1620 HthoRkSRE SRS S RERO IR 4 U PRPRERERIAR 0% ) e nanol '~
10 :10 : 1) (42) 4-[(3-Chl oro-4-fluorophenyl)am no]-6- [-benzyl-

1- | ofrapt)y!
éoné‘éﬁ‘n’éé of Bk af‘g’smmwMﬁ“&gﬁ}”’?ﬁ%mpg‘f‘ﬁ&ﬂ@gﬁiﬁg'““ﬁ?bci?e?° 0.43
(silica gelCaHRANYGIAHH 9%99¥§§W4n%kﬁﬁ€&@}@%fﬁaﬁo@]Eyrlml ine’ 10:10:3)

Cal cul at ed: C 62.82 H 5.27 N 20.51 a 7.42 Found:

63. 04 , 24 7.42 4 . . .
4-[(3-Tetreé%%ﬁgréﬁi%%&iﬁh&ﬁﬁﬁ}%ﬁﬁ%ﬁﬁ€%???4¥£2§%5n°]’6'[1’pl?era21nyl'
hydroxycych@M@pﬂY&ﬂaﬁﬂxﬁaminqkqﬁrimiﬂqﬁﬁj4ﬁdﬂp¥rﬂmidimg poi nt :

218 220[err]C : 0.37 (silica gel; petroleumether/ethyl acetate/nethanol

10:
(221) 4 8(3 Chloro-4-fluorophenyl)amino] -6- [4-methyl-1-pipera-
zinylcarbonylmethylamino] pyrimido[5,4-d]lpyrimidine

(222) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4-acetyl-1l-pipera-
zinylcarbonylmethylamino] pyrimido[5,4-d]lpyrimidine

(223) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-carboxyethyl-
amino]l pyrimido[5,4-d]lpyrimidine

(224) 4-[(3-Chloro-4-fluorophenyl)aminol -6- [1-methoxycarbonyl-
ethylamino] pyrimido[5,4-d]lpyrimidine

(225) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1-aminocarbonyl-
ethylamino] pyrimido[S,4-d]lpyrimidine

w3 (226) 4-[(3-Chloro-4—fluorophenyl)amino]-6-[l-methylamino—
carbonylethylamino] pyrimido [5,4-d] pyrimidine

(227) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-dimethylamino-
carbonylethylamino]pyrimido[5,4-d]pyrimidine

(228) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1-(1-pyrrolidinyl-
carbonyl)ethylaminol pyrimido[5,4-d]lpyrimidine

(229) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1- (morpholino-
carbonyl)ethylamino]l pyrimido[5,4-d]l pyrimidine
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(44) 4-[(4-Benzyl phenyl)am no]-6-[trans-4-hydroxycycl ohexyl -
am no] pyri m do[ 5, 4-d] pyrimdine Melting point: 232-234[err]C Rf: 0.45

(silica gel; petroleum ether/ethyl acetate/nmethanol = 10: 10: 1)

- 83 - (45) 4- [(3-Benzyl oxyphenyl)am ridd$ 6~[trans- 4- hydroxycycl o-

hexyl am no] pyri m do[ 5, 4-d] pyri m dine Melting point: 227-230[err]C Rf: 0.30
(silica gel; petroleumether/ethyl acetate/nethanol = 10:10: 1)

ga|9§U| at ed: (230@ 46-7[@1Ch1|d>r<5~:92f1u&o;3&1%91f£ﬁ!€b] 6-[1- (1-pffeP2zinyl-

4-1(3- ChloﬁFrPOFWGdﬁﬁyﬂéﬂﬂﬁﬁﬂﬁQXﬁl@F?%I§14rﬁi?ﬁﬁlwﬂdkﬂ$era2|nyI)

cycl ohexyl am no] pyrimdo [5, 4-d] pyrimdine Prepared fromthe conpounds

of Exanpl e L I X | iih
e N L

1- met hyl pi pap@mamwamhﬂm ce,ta*nokmmgﬂmmmdmlﬁmgilmymmdme
194-196[err]C Rf: 0.58 (alum na; nethyl ene chlorlde/ethyl acet at e/ net hanol

hydrOXyCyC|(8ﬁ@}y|45r{1(ﬁ’o’]%gﬂ}ﬂr%-&g-?fé_ dr% 4 L?g &oﬁﬂ t;a_ns_ 4-

255- 257[erph@era21nylcarbonyl)ethylamlno]pyrlmldo[s 4-d]pyrimidine

(233) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2- (1-piperazinyl-
carbonyl) -2-propylamino] pyrimido[5,4-dlpyrimidine

(234) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-(4-methyl-1-
_piperazinylcarbonyl)-2-propy1amino]pyrimido[5,4-d]pyrimidine

(235) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-(4-acetyl-1-
piperazinylcarbonyl) -2-propylamino] pyrimido [5,4-d]l pyrimidine

(236) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1-(morpholino;-
carbonyl) -3-pyrrolidinylamino] pyrimido[5,4-d]lpyrimidine

(237) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3-aminocyclopentyl-
amino] pyrimido[5,4-d]l pyrimidine

KUJ (238) 4-[(3-Chloro—4—f1uorophenyl)amino]-6-[3—methoxycarbonyl-
cyclopentylamino] pyrimido[5,4-d] pyrimidine

(239) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3-carboxycyclopen-
tylamino] pyrimido[5,4-d]lpyrimidine

(240) 4-[(3-Chloro-4-fluorophenyl)amino]-6-{3- (morpholino-
carbonyl) cyclopentylamino] pyrimido[5,4-d] pyrimidine

(241) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-ethyl-2-pyrroli-
dinylmethylamino] pyrimido[5,4-d]pyrimidine
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Rf: 0.30 (silica gel; petroleumether/ethyl acetate/nmethanol =

10: 10: 3) (48) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-hydroxy-1-

pi peridinyl]pyrimdo[5,4-d]pyrimdine Melting point: 243-246[err]C Rf: 0.45
(al um na; met hyl ene chlori de/ et hyl acetatl®et hanol = 10:4:1)

(49) 4- (3-Chloro-4-fluorophenyl)amno]-6-[1-piperidinyl]pyri-

m do[ 5, 4-d] pyrim dine Melting point: 196-198[err]C Rf: 0.52 (silica gel;

pet r ol eum etdaex) ef-hy(3 -acKlste- 4 fDuSPophdraP) ) amino] -6- [1-ethyl-3-pyrroli-

o per 1 di ny SRS BT R DRIR 5 4 PPt atne
- 84 - Prepar ed fron14-[(§-ch|oro-4-f|uorophenyl)anino]-6-[1-tert-

but yI oxycar oyl ¢l PRI byl QE N RERAPP] anfind] DL | 13 anoic RPRCL | On
with trifluorqQacetic acid and subsequent, reactio W { _%ganogen brom de.
Mel ting poiSyclopentylimgthylangnolpiseinige %a4'g€11:’y3f3’e‘9+ REm et her/ et hyl
acet at e/ net hanol = 10: 10: 3) (51)

.4-[(3_Ch|O%%E%fl4¥¥(§¥gﬂfggéygI%ﬂﬁé?oﬂééﬁ%??éﬁlﬁéH-G-[3-tetrahydrofury1-
methylamino] pyrimido (S, 4-d]lpyrimidine

(245) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[3-methylamino-
l-pyrrolidinyllpyrimido[5,4-d]pyrimidine

= (246) 4-[(3-Chloro-4-fluorophenyl)amino] -6~ [3-ethylamino-1-~
pyrrolidinyl]pyrimido[5,4-d]lpyrimidine

(247) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1- (morpholino-
carbonyl) -4 -piperidinylmethylamino] pyrimido[5,4-dl pyrimidine

(248) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1l-acetyl-4-piperi-
dinylmethylamino] pyrimido[5,4-d] pyrimidine

(249) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-methyl-4-piperi-
dinylmethylamino] pyrimido[5,4-d]lpyrimidine

W, (250) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [3-piperidinyl-
'~ methylamino]pyrimido[5,4-dlpyrimidine

(251) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [2-piperidinyl-
methylamino] pyrimido [5,4-d] pyrimidine

(252) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1l-amino-2-propyl-
amino]l pyrimido(5,4-d]lpyrimidine

(253) .4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (morpholino-
carbonyl) -1-piperazinyl]lpyrimido[5,4-d]lpyrimidine
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pi peri di nyl ) met hyl am no] pyri m do[ 5, 4-d] pyrimdine Prepared from

4-[ (3-chl oro-4-fl uorophenyl)am no] - 6-

[ 4- pi peri di nyl met hyl am no] pyri m do[ 5, 4-d] ¥r|n1d|ne by reaction wth
trifluoroacetic acid and subsequent reductt¥e anination with fornmal dehyde
and sodi um cyanobor ohydride. Melting point: 198-201[err]C Rf: 0.65

(alum na; nethyl ene chloride/ methanol = 20:1) (52)

4- [ (3- Chl or @k )f |410[ cphenybdIand Ablubrophenyl hemphol Fae{N-methyl -N- (4-

The. conpouiP b i AR LI 4o raTal pyfatdBrBe T B s, b per azi ne

and subsequent reaction with 4- nDrphollnecarbonyI chl oride and

triethylam PO L Crigs A3 -Rrom-@8kasale) Rf:
0. 58 (aIun1G£% nethy*ene cﬁ%%??dg?ﬁéﬁgﬁsr 6 CUhShLRy 1Q 4) i (53)

4- [ ( 3- Chl ori-perIdisobRILAS ﬁb‘j‘l‘é%%ﬁoﬁlz?)’mﬂbdlf*% 4- d] pyri ni di ne
Mel ting pmMgltfﬁig) pdier rigd REo49c4l (al um na; nethyl ene chloride/ nethanol
4-

[5- am nopesA 4] oAt e s, o B DR A REre P e resaegter )

[ 5- ani nopet§A dhi
Rf:850.52 (al um na; et A £ ol ori de/ net hanol 5:1)

(256) 4-[(3-Trifluoromethoxyphenyl)amino] -6~ [N-methyl-N-(1-
methyl—4-piperidinyl)amino]pyrimido[5,4-d]pyrimidine
Melting point: 118-120°C

Re: 0.68 (alumina; ethyl acetate/petroleum ether/methanol

= 10:10:2)

(257) 4-[(3-Trifluoromethylphenyl)amino] -6- [N-methyl-N-(1-
methyl-4—piperidinyi)amino]pyrimido[5,4-d]pyrimidine
Melting point: 129-132°C

Re: 0.50 (alumina; ethyl acetate/petroleum ether = 10:3)

. (258) 4-[(3,4-Difluorophenyl)amino] -6- [N-methyl-N- (1-methyl-

4-piperidinyl)amino] pyrimido[S,4- d]pyrlmldlne

Melting point: 196-198°C

Rf: 0.59 (alumina; ethyl acetate/petroleum ether/methanol
i = 10:5:0.4)

(259) 4-[(3-Nitrophenyl)amino]-6- [N-methyl-N-(1-methyl-4-
piperidinyl)amino] pyrimido[5,4-d]lpyrimidine

Melting point: 199-203°C

Re: 0.36 (silica gel; methylene chlorlde/methanol = 10:1)

(260) 4-[(3-Ethynylphenyl)amino] -6- [N-methyl-N- (1-methyl-4-

piperidinyl)aminol pyrimido[5,4-d]lpyrimidine

Melting point: 162-165°C

Rf: 0.64 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:5:1)
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(55) 4-[(3-Chloro-4-fluorophenyl)am no] - 6-

[l -azacycl oheptyl ] pyrimdo[5,4-d]lpyrimdine MlIlting point: 87-90[err]C

Rf: 0.60 (silica gel; methylene chloride/nmethanol = 25:1) (56)

4-[(3-Chl oro- 4-fl uorophenyl ) am no] - 6-[ 4-aAil@o- -

azacycl oheptyl ] pyri mdo[ 5, 4-d] pyrim dine Prepared fromthe conpounds of
Exanpl es XXXI'l and XXI. Melting point: 122-124C Rf: 0.59 (silica gel;

met hyl ene chbet) deLneubhanenccoredtivoiiiReayl ) amino] - N Met Iy 18320 Aethyl -

(57) 4-[(3-Chloro-4-fluorophenyl)am nal -6- [ -{.ert-.butyl oxy-

ot bonyl - 4. § SRR ELAHENE) ARIRC| BB AAe A & A GRS pr epared from

t he conpoundelbingxpophts 2ARI-R4£°¢ Xislintems thnogp EROMC) 175-177[err]C Rf

0.33 (silica_gel; «pet e r/ t / =

10:5: 1) Cal R ag e8P (QAELERCLOTY bEhB6E) BhiFRUR7RAL haDo) jcpnegerated

56. 89 5.58 agmmgnia solugign = 18gR:0.05)

4-[ (3-Chl oro-4-fl uorophenyl)am no] - 6-

[ 4- (azacycl yl)anm n ri m.dol.5,4- rim dine Prepared_fro

4-[(3-ch|org£§£$|ﬁaig%ﬁ§h$¥f8“'ﬁB%EKPpﬁggﬁFR?m1n° RN 2R- (2

but yl oxycarthetlyyl 44 tpipeydBdhghi pniac] pyrimnide (604543 ptriwidine di ne by

reaction vwﬁéﬁé LEl SEHQQGEEB—QﬁEGC Melting point: 266-268[err]C Rf: 0.23

(silica gel; ne{%éléne chl ori de/'met’hanol / concentr at ed anmoni a =

70:30:2) RH9)043¢ 3 (shléra- gelll; umespiéane) shiloslide/mechasod- = 10:1)

am nonet hyl cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne Prepared fromthe
apd subsequent reaction wth

T RE) Uor oackRs3) b1 113 NERLPRG-BoFAEOTEPBERYS) BRTIS] -6 exo-3 amino-8-
azabicyclo{3.2.1] -8-octyl]lpyrimido([5,4-d]lpyrimidine
Prepared from the compounds of Examples XXXII and XXXVI.
Melting point: 178-180°C
Rf: 0.41 (silica gel; methylene chloride/methanocl/concentrated

ammonia = 9:1:0.1)

(264) 4-[(3-Trifluoromethoxyphenyl)amino] -6- [trans-4-hydroxy-

cyclohexylamino] pyrimido[5,4-d]lpyrimidine

Melting point: 224-226°C

Rf: 0.41 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:10:2)

&;} (265) 44[(3-Chloro-4-fluorophenyl)amino]-6-[1—amino-2-methyl-2-
propylamino]l pyrimido[5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and Compound 1 of
.Example XII and subsequent reaction with trifluoroacetic acid.
Melting point: 196-201°C

Rf: 0.43 (alumina; methylene chloride/methanol = 10:1)

(266) 4-[(4-Phenoxyphenyl)amino] -6-[1-piperidinyl]pyrimido-

[5,4-d]lpyrimidine

Melting point: 175°C

Rf: 0.84 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)
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Rf: 0.37 (alum na; nethylene chloride/nmethanol = 10:1)

- 86 - (60) 4-[(3-Chloro-4-fluorophenyl)am no]-6-[trans-4-
(benzyl oxycar bonyl am no) cycl ohexyl net hyl am nol pyri m do[ 5, 4-d] - pyrimdine
Prepared fromthe compounds of Exanples X&&3 and XVII. Melting point:

176-179[err]C Rf: 0.47 (silica gel; petrol eum ether/ethyl acetate/nethanol
= 10: 8: 2) Cal cul at ed: C 60.50 H 5.08 N 18.29 d 6.61

For?d:ChI (261% &D=59;—Ph7n6kﬁﬁh7nyl1éﬁﬁﬂ8]—6—mﬂr?h55inoﬁﬁiimido-

4-1(3- or o-4-f | uor nyl ) am no] - 6-[ 3- am nonet hyl -

1- pi peridi n&ﬁ’ﬁyrﬁ?ﬁ’%‘gﬁr&% pyri m di ne Prepared fromthe conpounds of

Exanpl es XXMeltdmp Xrodntvel212%Cpoint: 132-137[err]C Rf: 0.67 (silica gel;

met hyl ene chy ariglg/gret |Tyé§qﬁgqntégfgi RPN Lot s Ar

(62) 4-[(4- ﬁ?no-Z,S-JF?hlor%ﬁ enyfgaMIHﬁq%LT%$%ﬂé-4- éhétéé%;hékﬁEQOI
of.

hydr oxycycl ohexyl am nad] phPi&iZo[ 5, 4- d] pyri mi di ne Mel ting point:
268-270[err]C Rf: 0.43 (silica gel; petroleumether/ethyl acetate/nethanol

= - 10: 2) (83)_4-[4-Bi phenyl ylaninp] - 6-[trans: 4-
hydroxycyclék% |émq*ﬁ1%%%qﬁﬁéﬁﬁfqiihiﬁ%ﬁ§j¥%?igrané—ifhydroxycyclo-
hexylamino] pyrimido[5,4-d]lpyrimidine
Melting point: 206°C
Reg: 0.36 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)

(269) 4-[(4-Benzyloxyphenyl)amino] -6- [trans-4-hydroxycyclo-

hexylamino]l pyrimido[5,4-d] pyrimidine

Melting point: 217°C

Rf: 0.37 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)

(270) 4-{(4-Phenoxypheny1)amiho]-6-[1-methy1-4-piperidinyl-

amino]l pyrimido[5,4-d]lpyrimidine

Melting point: 157°C

Rf: 0.58 (alumina; methylene chloride/ethyl acetate/methanol
= 10:3:1)

'kﬁ/ (271) 4-[(4-Benzyloxyphenyl)amino]-6-[1-piperidinyl]pyrimido-
[5,4-d]lpyrimidine '
Melting point: 165°C
Reg: 0.60 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:5:1)

(272) 4-[(4-Benzyloxyphenyl)amino] -6-morpholinopyrimido-

[5,4-d]lpyrimidine

Melting point: 152°C

Rf: 0.51 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)
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Melting point: 246-248[err]C Rf: 0.37 (silica gel; petrol eum ether/ethyl
acet at e/ net hanol = 10: 10: 3) (64)
4-[3-Phenoxypheny|aninoI-6-[trans-4-hydrox¥cyclohexyl-

am no] pyri m do[ 5, 4-d] pyri m di ne Nblting'p&'ﬁtf 204-206[err]C Rf: 0.35
(silica gel; petroleumether/ethyl acetate/nethanol = 10: 10: 2)
- 87 - (65) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[(trans-4-

ami nocycl ohgzyB) wmet{li¢+Benzyll oxyphenyd ) amina]- oyl Hvdnexyethspamiadr om
4-[(3-chlorg-4:1l.uarephe ' Q- [trans-

4- (benzyl ox§¥5%8%§§|[§mnn§¥ @cﬂo“ﬁgxlﬁ@net hyl ami no] pyri m do- |

[ 5, 4- d] pyr i Medtangbpodatal a6 hydr ogenation. Melting point: 166-169[err]C
Rf: 0.53 (alum na; methyl ene chl oride/ nmethanol /concentrat ed

ammoni a = 10:1:0.05) Mass spectru Mt .= 401/.4 c 6 _
4-[ (13- Chl or 6224 | 65r[cS6ﬁ@ﬁ?lzg'iﬁ?ﬁlrgﬁeé“y[lé?(%‘ﬂdggr[%&r%ﬁa-hy(dq")furfuryl -
met hyl ) - | - papehblpytinpdei[5), dod] pdrdmiding di ne Prepared fromthe conpounds

of Exanpl es Ll _and.VLI. lbtd Nng point: 247-248[err]C Rf: 0.38 (silica
gel ; petrolgéﬁgéPﬁePPéP yllgggkgte/nethanol = 10: 8:2) Mass

spectrum M = 415/417 (QA)
(275) 4-[(4-Benzyloxyphenyl)amino] -6- [trans-4-dimethylamino-

cyclohexylamino] pyrimido[5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and XLVI.

Melting point: 155°C

Re: 0.56 (alumina; methylene chloride/ethyl acetate/methanol
= 10:3:1)

('

(276) 4-[(4-Benzyloxyphenyl)amino]-6-[4-amino-1-piperidinyl] -

pyrimido[5,4-dlpyrimidine

Melting point: 150°C (decomposition, sinters from 136°C)

Re: 0.26 (alumina; methylene chloride/ethyl acetate/methanol
= 10:3:1)

(277) (3'8)-4-[3-Chlorophenylamino] -6-[(3'-quinuclidinyl) -
aminol pyrimido [5,4-d] pyrimidine
Melting point: 129-132°C
g¥£ Re: 0.26 (alumina; methylene chloride/ethyl acetate/methanol
= 10:3:1)

(278) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1-dimethylamino-

¢arbonyl—4—piperidinylamino]pyrimido[5,4-d]pyrimidine

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -6-[1-tert-

butyloxycarbonyl-4-piperidinylamino]pyrimido[5,4-d]pyrimidine

by reaction with trifluorocacetic acid and subsequent reaction

with dimethylcarbamoyl chloride and triethylamine.

Melting point: 187-188°C

Rfg: 0.59 (alumina; petroleum ether/ethyl acetate/methanol =
10:10:2)
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(67) 4-[(3-Ch|oro-4-f|uorophenyl)anind]-6-[trans-4-(2-

(1-pyrrolidinyl carbonyl)ethyl)cycl ohexyl am no] pyri m do[ 5, 4-d] - pyrimdine
Prepared fromthe conpounds of Exanple XXXIl and X, hydrolysis with sodi um
hydr oxi de sol uti on and net hanol and subsedi®ent reaction wth

O0- (benzotriazol-1-yl)-N,N, N, N -tetranethyluro- niumtetrafl uoroborate,
triethylam ne and pyrrolidine. Melting point: 187-192[err]C Rf: 0.49
(silica gel (2p®) roaewn ¢(Bechibbyl4atthokephiehipanamino] -6- [1-meth§ld: 3) -
gg!gglated'%;gé%eé%hf%&ﬁg%&ng]S;r;QQEO}Ekgg?]pgkimid%%eFound'

4- [ ( 3- Chl orRrepayedhophemyt hancovposndsr afisExamples XXXII and XLVII,
hydroxycycl ooty EE HAL e A €Ly L B8kdLBee YRl Lihg BAENELL £
244-247[ err Ri7 0.30 (a?u%%na; petro?eunlet%erfg?hy acetatefngfﬁgﬁ&
10: 10: 2) MERAGHRR (Wit \fodivgsrganobeyrehydride and’ formaldehyde.

89- (73 MeYeircp-gdi ot - f4 8L uog ophesyht afsnelof- L4sf di met hyl am no-

carbory ) ol e 0ol AR Y scnsase/mechanot

phenyl am no] pyri m do[=5,10- a4} m di ne

(280) 4-[(4-Benzyloxy-3-chlorophenyl)amino] -6-[trans-4-di-

methylaminocyclohexylamino] pyrimido[5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and XLVI.

Melting point: 154-156°C

Rf: 0.40 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:2)

(281) 4-[(4-Phenoxy-3-chlorophenyl)amino] -6- [trans-4-di-

methylaminocyclohexylamino] pyrimido[5,4-dlpyrimidine

Prepared from the compounds of Examples XXXII and XLVI.

Melting point: 126-128°C

Rf: 0.48 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:0.5)

§ (282) (3'S)-4-[(3-Chloro-4-fluorophenyl)amino] -6-[(3'-quinu-
X;/ clidinyl) amino] pyrimido[5,4-d]lpyrimidine
Melting point: 171-173°C N
Rf: 0.38 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:2)
[@]p20 = -38.2 (¢ = 1.0 in methylene chloride/methanol = 2:1)

(283) (3'R)-4-[(3-Chloro-4-fluorophenyl)amino] -6-[(3'-quinu-
clidinyl)amino]l pyrimido[5,4-d] pyrimidine
Melting point: 162-164°C
Rf: 0.39 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:2)
[@lp20 = +36.6 (c = 1.0 in methylene chloride/methanol = 2:1)
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(75) 4- [(3- Chloro'4 fl uorophenyl) am no] -6- [4- (dinethylam no-

car bonyl am no) phenyl am no] pyri m do[ 5, 4-d] pyri m di ne (76) 4-
((3-Chl oro-4-fluorophenyl)anino] -6- [4- (ethylamn no-

car bonyl am no) phenyl am no] pyri m do[ 5, 4- d] I M di ne 77) 4-

[ (3-Chl oro-4-fluorophenyl)am no] -6- [4- (N-dinethylam no-

car bonyl ) - N- et hyl am no) phenyl am no] pyri m do[ 5, 4-d] pyri m di ne 78)
4-[(3-Ch|orgxﬂmbuuoaophenyl)anino]-6-[4-(3-oxo-1-pipera-

zi nyl ) cycl ohexyl am nol pyri m do[ 5, 4-d] pyri m di ne (79)

4-[ (3-Chl oro-4-fl uorophenyl)am nol - 6-[ 4- (4-net hyl - 3- oxo-
1- p|pera2|ngFX&ydhdbémﬂyihﬂ&ﬂmgﬂphﬂhindip¥nﬂ b6 i ¥ pyrinighine

4-[(3-Chlorg-4- fluorophenyl)an nol-6-[4-(nmet hoxycarbonyl -
gm no) C)éC:c Oheéyharrb@ohwm@% e | HEhT gy ﬁx&cﬁ{ﬂg ,ANE] pyB i e,
repare romthé cgonpounds o a react i o
ci s/trans- 10428 gnPﬁo&Fépg H-é%?aﬁélda% “&Jﬁ%ém%%f(ﬁq g’r?%etcﬂ et °C for
chl or of or meeholykkt.i Mpep@ioltvent3d-s2 Wstil)ledRicf 0.i58  datEnya;evagianrs taam
et her/ et hyl efat e/ met.han
4-1(3-Cnl or8n§ # ﬁolrgﬁﬂ‘gﬁ'ﬁ )"gmtﬁd‘]t“%‘a[tfd(_le'qﬁ ;Q)"ear%l) i’ n%’))ltgfc dor?efxfyl alrﬁl}\o]
pyri m do [ 5sdctdpnpandnpuirni€ied 83) chromatography on a silica gel column
4-[ (3-Chl Oralghf ?89&8&%8&’&%@:‘7%1':11@1[ 4debad P3Nyl cyclohexyl ami no
pyrim do [5
o 23 g (57% of theory),
Meltlng point: 150-152°C

N~ Rf: 0.48 (silica gel; petroleum ether/ethyl acetate = 5:10)
Calculated: C 64.65 H 5.42 N 25.13
Found: : 64.69 5.47 25.08

The following compound is obtained in analogy to Example 2:

(1) 4-(1,2,3,4-Tetrahydroquinolin-1-yl)-6-morpholinopyrimido-
[(5,4-d]pyrimidine
Melting point: 105-107°C
Rf: 0.27 (silica gel; petroleum ether/ethyl acetate = 1:1)
Prepared from the compound of Example III and 1,2,3,4-
tetrahydroquinoline. '

~ Example 3

Coated tablets with 75 mg of active substance

1 Tablet core contalns:

Active substance '75.0 mg
Calcium phosphate : _ 93.0 mg
Maize starch 35.5 mg
Polyvinylpyrrolidone ' 10.0 mg
Hydroxypropylmethylcellulose 15.0 mg
Magnesium stearate 1.5 mg
230.0 mg
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90 (83.) 4- (3 -Chloro-4-fluorophenyl) am no] -6- [4- (4-dinethylam no-
1- pi peri di nyl)cycl ohexyl am no] pyri m do[ 5, 4-d] pyrimidine Prepared fromthe
conpounds of Exanple XXXI'| by reaction with 4-am nocycl ohexanol, oxidation
with Dess-Martin reagent and subsequent #tductive am nation wit h_

4- di net hyl am nopyri di ne and sodi um cyanoborohydride. Melting point:
“175[err] C (deconposition) Rf: 0.44 (alum na; nethylene chloride/ethyl

acet at e/ net hanol = 10:5:1) (84) 4-

[ (3-Chl oro- ﬁrgé&g{jﬁnyl )am no] -6- [4-ethylam ndcycl 0-

hexyl am no] 4-d] pyrimdine (85 ‘ .
4-[ (3- Chl or’dhe-actibreppebstyaae nbs- Biked(wishi aalcium phosphate, maize

1- pi peri di @ﬂéfd&?' O A 2 3 g I@J;Pyéwasgéf? ﬂyél*@ﬁé{z? ﬂ¥ﬂ{ﬁeth¥§.égl ufose, gnd

3-Chl oro-4 uor ophen - - cyanoc m_noJ pyrim
(5, 4- d] pyr it ]dl1 n‘éE 'Ph t%‘t% '}‘%u@ﬁlﬁfomﬂgﬁ?ﬁb‘l"apﬁﬁﬂ?r?ﬁm n8}ugs-wigh a
4- acetyl - dﬂarmm‘ adf nybowty c1 ®han yaesi ped cﬁnyéedin ﬂﬂ[ 2, YaBl Oyt iAgdhA8hine( 88)

[

(

4-[(3-Chl orgs Y, 1; 6%% %é %g

car bonyl ani ncfcyc &Iarr'lh)ﬁoch' TS r?n‘f‘ﬁgﬁ width of 1.5 mm in
a sultable machlne and are mlxed with the remaining amount of
magnesium stearate. These granules are compressed to tablets of
the required shaped in a tabletting machine.

' Core weight: 230 mg

&J* Punch: 9 mm, convex
B The tablet cores produced in this way are coated with a film
essentially consisting of hydroxypropylmethylcellulose. The
finished film-coated tablets are polished with beeswax.
Coated tablet weight: 245 mg
Example 4
Tablets with 100 mg of active substance
Composition:
1 Tablet contains:
Active substance 100.0 mg
- Lactose : _ 80.0 mg
k¥) Maize starch 34.0 mg
Polyvinylpyrrolidone 4.0 mg
Magnesium stearate 2.0 mg
220.0 mg

Production process:

Active substance, lactose and starch are mixed and moistened'
uniformly with an aqueous solution of polyvinylpyrroiidone.
After the moist composition has been screened (mesh width

2.0 mm) and dried on trays in an oven at 50°C, it is screened
again (mesh width 1.5 mm) and the lubricant is mixed in. The
mixture ready for compression is converted into tablets.
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(89 )4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-(ethylam no-

car bonyl am no) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne (90 )

4-1 (3- Chl or o- 4-fl uorophenyl ) am no] - 6-[ 4-

(benzoyl am no) cycl ohexyl am no) pyri m do[5,#t&l] pyri m di ne (91)
4-[(3-Chl oro-4-fluorophenyl)am no] -6-[4-(phenyl sul phonyl - am no)

cycl ohexyl am no] pyrinido [5, 4-d] pyrinidine (92) 4-
[(3-Ch|oro-4-f| %ﬁ@1no] f%c (phenyl acetyl -

am no) cycl ohexy an1no|pyr n1do[5 rimdine (93) 4-
(3- Chl or o- 4- f | UrasHestyd ) ani no] 1@ M- ( 2hirdanasr ety bevel on both
nyl ami no) cycl ohexyl ani no] pyri m do[ 5, 4- . d] pyllaasdla«am scor¥orfone side.
[ (3-Chl oro-4-fluorophenyl)am nol -6-[4- (4-nethyl-1- piperazinyl)

car bonyl cycl ohexyl am no] pyrimdo [5,4 -d] pyrimdine Prepared from
4-[ (3-chl orgxanglel@ ophenyl ) am no] - 6-[trans-

4- car boxycycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne by reaction with

ri ot byl am e iee S 0 b oL R s o T err O R 0,45
(al um na; rnethyteme—<htorrdermettamot—%10-0-3)—
Composition:
1 Tablet contains:
_ Active substance 150.0 mg
' Lactose powder 89.0 mg
Maize starch 40.0 mg
Colloidal silica 10.0 mg
Polyvinylpyrrolidone ' 10.0 mg
Magnesium stearate 1.0 mg
300.0 mg
Production:

The active substance is mixed with lactose, maize starch and
silica, moistened with a 20% aqueous polyvinylpyrrolidone
solution and forced through a screen with a mesh width of

1.5 mm.

The granules are dried at 45°C and again rubbed through the
same screen and mixed with the stated amount of magnesium
stearate. Tablets are compressed from the mixture.

Tablet weight: 300 mg

Punch: 10 mm, planar
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( 95) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-(1-piperazinyl)-

car bonyl cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne Prepared from

4- (3-chl oro-4-fl uorophenyl )am no]-6-[trans- '

4- car boxycycl ohexyl am no] pyri m do[ 5, 4-d] pyy9 mi di ne by reaction with

O0- (benzotriazol -1-yl)-N,N, N , N -tetranet hyl uroniumtetrafl uoroborate,
triethylam ne and pi perazine. Melting point: 178-182[err]C Rf: 0. 47
(al um na; nethyl ene chloride/ net hanol = 10:0. 3) 96)

4-1 (3- Chl or o-4-fl uorophenyl )am no]-6-[trans-4-(ci s/trans-

2, 6- di net hyExampdlenlé no) car bonyl cycl ohexyl ami no] pyri mi do- [5, 4-d] pyri m di ne
Prepared from 4-[ (3-chl oro-4-fluorophenyl)am no]-6-[trans-

4- car boxycycl ohex Iaqino]pyrinido[5,4-q%§yrinidine by reaction _
with. . O (b&axet H%-ffﬂlnl-%ﬁgs%% Withe 324 gt hyR el bYe UBMPEERBER uor obor at e,
triethyl amne and-cis/itrans-2,6-dinethylnorpholine - Melting point:

198- 201[ er ] Capsilel cthtatich<):. 33 (silica gel; petroleum ether/ethyl

acet at e/ . met hanol = 10: 10: 2) (97
4-1(3-Chl or OAEPF‘P’SOr-sélﬁ?et:r?%Seam noj - 6-[ 4- (t hi onor &ﬁgl'i%n )
car bonyl ) cycMalieey Is&@ned],py@ryni do[ 5, 4- égpyri m di 180.0 mg

- REPLACEMENT  pHEELse powder ca. 87.0 mg -92 -
Magnesium stearate 3.0 mg
' ca. 420.0 mg
Production:

The active substance is mixed with the ancillary substances,
passed through a screen with a mesh width of 0.75 mm and mixed
homogeneously in a suitable apparatus.

The final mixture is packed into hard gelatin capsules of size

1.
Capsule contents: about 320 mg
Capsule shell: hard gelatin capsule size 1.
Example 7
s Suppositories with 150 mg of active substance

1 Suppository contains:

Active substance ' 150.0 mg
Polyethylene glycol 1500 550.0 mg
Polyethylene glycol 6000 460.0 mg
Polyoxyethylene sorbitan monostearate _840.0 mg

2,000.0 mg
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(3-Chl oro-4-fluorophenyl)am nol -6- (4- (thionorpholino-

(98 ) 4-

carbonyl S-oxide)cycl ohexyl am no] pyrim do(5, 4-d] pyri mdi ne (99 ) 4-
(3- Chl or 0-4-fl uorophenyl ) am no] - 6-. [ 4-(t hi onor phol i no- car bonyl

S, S-di oxi de) cycl ohexyl am no] pyri m do[ 5,4-TB@y+i m di ne (100)

4-[ (3- Chl or 0- 4-f 1 uor ophenyl ) am no] - 6- (4- (4- acetyl -
piF?raékryl)carbonylcyclohexylanino]pyrinido[5,4-d]pyrinidine (101)
4-[(3- o]

I o1 ophenyl ) am no] [ 4- (1-pi peridinyl-
met hyl ) cycl ‘%J éié&)]pyr|n1do(5 4-d] pyrim di ne (102)
4-[(3-Chl oro-4- quorophenyI)an1noI 6-[4- (1-pyrrolidinyl-

net hyl) cyclghexy ! nlgdds 1t S8 Sodsél] Rys i BeéhngeltédP3the active

4-1(3-Cnl 4-1 1 h
ne{ﬁy|)cy8[o uorop §y¥w%?n]n ﬁfﬁ]éﬁé?ﬂ¥§?aekﬂefiﬁﬂ)and the melt is

4-[(3-Ch|O@bu%édlﬂﬁﬂﬁﬂuﬁblé@nmmbﬁsﬁ [ 4- (1- pi perazinyl -
nmet hyl ) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne (105)
4-1 ( 3- Chl or o- 4-f 1 uor ophenyl ) am no] - 6- [ 4- (4- net hyl -
piperazinyEuEmnﬂﬁiﬁyclohexylanino]pyrinido[5,4-d]pyrinidine (106)
4-[ ( 3- Chl or 0- 4-f 1 uor ophenyl ) am no] - [4 (met hyl am no-

t hyl ) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne 107)

4-

=

nme
[ (3- Chl orSaspsn %MI§%M$CR£@T‘H1Y%t?\ shRnce

met hyl ) cyclohexyl am nol pyrim-dof5—4—a}-py-dire—{2

4-[(3-Chl oro-4-fluorophenyl)am no] - 6-[4-(di net hyl am no-

08)

100 ml of suspension contain:

Active substance 1.00 g
Carboxymethylcellulose Na salt 0.10 g
Methyl p-hydroxybenzoate 0.05 g
Propyl p-hydroxybenzoate 0.01 g
Sucrose 10.00 ¢
Glycerol 5.00 g
Sorbitol solution, 70% strength 20.00 g
Flavouring 0.30 g
Distilled water ad 100 ml

Production:

'Distilled water is heated to 70°C. Methyl and propyl p-

hydroxybenzoates, and glycerol and carboxymethylcellulose
sodium salt are dissolved therein with stirring. The solution
is cooled to room temperature and, while stirring, the active
substance is added and homogeneously dispersed. After the
sugar, the sorbitol solution and the flavouring have been added
and dissolved, the suspension is evacuated with stirring for
deaeration.

5 ml of suspension contain 50 mg of active substance.
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t hyl ), cycl ohexyl am nol pyrimdo [5,4 -d] pyrimdine (109)

-[(3-Chl oro-4-fl uorophenyl)am no] -6-[1-(2-am noet hyl) -

- pi peridi nyl am no] pyri m do[ 5, 4-d] pyri m di ne (110)

-[ (3-Chl or o- 4-f |l uor ophenyl ) am no] - 6- [I.(qnnpholino-

ar bonyl ) - 4- pi peri di nyl am no] pyri m do[ 5, 4-d] pyri m di ne

' REPLACEMENT SHEET - 93- (111)

4-1 (3- Chl or @-4-fl.uorophenyl ) am no] - 6-[ 1- et hyl - 3-
piperidinylgﬁﬁmgﬁﬁw%'nido[5,4-dlpyrinidine. (112)
4-[(3-Chl oro- 4- quorophenyI)anino] 6- [3 am nocycl ohexyl -

am noj pyri %&Eﬁ]@& enyc% Wy of ddtlide substance

4-[(3-Chloro uor op am noj - 6- [3 dlnethylan1no-
cyclohexylan1nu1pyrin1aolb Z-d]pyrimdi ne (IT14)
-4-[(3-Chl oro-4-fluorophenyl )am no] - 6-[ 4-(2-am noet hyl ) -
icyclohexyla@bﬁ@b@ﬂ@ﬂﬁhﬂo[S 4-d] pyri m di ne (115)
4-1 (3- Chl or o- 4- orophe I) 0] -6-[4-(tetrahydrq« i opyr anyl
S-OX|de)an1no]p % @% :gﬁlrndlne 10.0 h@
01 N hydrochlorlc acid qg.s.
Doubled—dlstllled water ad 2.0 mb
BProduction:
¥
' The active substance is dissolved in the required amount of
0.01 N HCl, made isotonic with sodium chloride, sterilized by
filtration and dispensed into 2 ml ampoules.
Example 10
Ampoules with 50 mg of active substance
Composition:
Active substance 50.0 mg
0.01 N hydrochloric acid qg.s.
\; Doubled-distilled water ad 10.0 ml
Production:

The active substance is dissolved in the required amount of
0.01 N HCl, made isotonic with sodium chloride, sterilized by
filtration and dispensed into 10 ml ampoules.
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116) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-(tetrahydro- thi ranyl
. S-di oxi de) ami no] pyri mido[ 5, 4-d] pyrimidine (117) ITﬁT“l Iiﬂ“l" "Il' " IIII
[ (3-Chl oro-4-fluorophenyl)am no]-6-[4-(I|-piperidinyl)-. -
pi peridinyl]pyrinido[5,4-d]pyrimdine- 1221%8)

-[(3-Chl oro-4-fl uorophenyl)am nol - 6-[4- (I -pi perazinyl) -

- 1-pi peridinyl]pyrimdo[5, 4-d] pyrinidine Prepared fromthe conpounds of

“Exanmple XXXI'| by reaction with 4-hydpgxgatpetiadmge, oxidation with

Dess-Martin reagent, subsequent reductive am nation with

1-tert-butoxycarbonyl - piperazin and sodi um cyanoborohydri de and subsequent
reaction with trPyrimidadtt 2edbpydimidibesi af pbhengené?81186fkmulhC Rf: 0. 35
(Al'um na; petrol eum et her/ethyl acetate/nethanol 10: 5: 3) (119
4-[(3-Chl oro-4-fl uorophenyl ) gm noj - 6 [ 4- (4- et hyl -
piperazinyI)-I-piperidinyI]pwah@ﬁﬁ ,4-d] pyrimdine Prepared fromthe
conpounds of Exanple XXXII by re ctlon\Mt£|4-hydroxyplperldlne oxi dati on

with Dess-Martin reagent and pNZ N\ 2z \T/’
REPLACEMENT SHEET L\ | » (194
NS

(
S
4-
1
4

x N

in which

Ry denotes a hydrogen atom,

R denotes a phenyl group which is substituted by the radicals
R; to Rz, which can be identical or different, where
R, represents a hydrogen, fluorine, chlorine or bromine
atom,
a trifluoromethoxy, methyl, hydroxymethyl, trifluoromethyl,
ethynyl, nitro, cyano, phenoxy, phenyl, benzyloxy, benzyl,
1,1,2,2-tetrafluoroethoxy or methoxy group,
Ro reéresents a hydrogen atom, an amino, methylamino or
. dimethylamino group and
A

R3 represents a hydrogen, fluorine, chlorine or bromine
atom, '

or Ry and Rp denote, together with the nitrogen atom lying
between them, a 1-indolinyl or 1,2,3,4-tetrahydroquinolin-1-yl
group and

R denotes a cyclopentyloxy group in which the methylene group
in position 3 is replaced by an oxygen atom or by an N-
alkylimino group,
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subsequent reductive amnation wth 1-nethyl pi perazine and
cyanoborohydride. Melting point: 163-165[err]C Rf: 0.52 (al Eﬂm@ml “I" ||I|I " |II|
- petrol eum et her/ethyl acetate/nethanol = 10:10: 1)

. 4-[ (3-Chl or 0-4-fl uor ophenyl ) am no] - 6- [ 4- @23di-net hyl am no-

- 1- pi peridinyl)-1-piperidinyl]pyrimdo[5,4-d]pyrimdine Prepared fromthe

" conpounds of Exanple XXXIlI by reaction with 4-hydroxypi peridi ne, oxidation
Wit h Dess- Maplich oheagadixyd i oupl iseqiah il aldtiey lasnenajrup Wi lposition

4- di met hyl am, no%e%cir |<_%|61n and sodi um_gyanohor. ohydrllﬁ 1 ‘I;%I[U ]%1%

160- 165[ er f] &8 & ?’X &R PRYISE ASRL R the WY "é’t%‘?ﬁ% ol =

10: 10: 2) (121) 4-[(3-Chloro-4- quorophenyI)an1no] 6-[4-nmethylam no- 1

Beanpl ¢ 00 FoBYFeatE ?{#ﬁ“‘ﬂ‘“ﬁfy%‘f‘oxyp. per%%%%oiﬁ”ﬁ N t?%’ an

Dess- Mart i pningge Al kydamisng s fady VP Ramn iR Afde
and sodi umypeYaRalakoRudHitdna1¥E luyn& RiQitH yl 6lerr]C Rf: 0.40
(al um na; petroleun1ether/ethy| acef at e/ net hano = 10: 10: 4)

- (122) 4-[(3-Chloro-4-fluorophenyl)am no]-6-[4-ethyl am no-1 -
piperidinyh]myph 'ddbinﬁidbmepﬁMWﬂmh cdhhﬁ@ substituted by an

car bony! anfRAFCESERYEr | ALAYLARTEReTsRE 4 B "’ﬂﬁﬁnﬁg*ethv ot
C4-1(3- ChIopyrtoﬂhdon&ﬂh@nybydnlddlpdppmuﬂinyﬁ
p'per'd'nybipErQbRﬁ&i@h@f%&ﬁXrKqLﬁﬁk%yﬁJ@4§ﬂﬂéFd¥ﬂﬁ§1)methyl,

, morpholinomethyl, alkylcarbonylaminomethyl,

N alkylsulphonylaminomethyl, cyanomethyl, aminocarbonylmethyl,
aminocarbonyl, (l1-piperazinyl)carbonyl, (4-methyl-
l-piperazinyl) carbonyl, 2-carboxyethyl, 2-alkoxycarbonylethyl,
2- (morpholinocarbonyl)ethyl, 2-aminoethyl,
2-aminocarbonylethyl, 2-alkylaminocarbonylethyl,
2-dialkylaminocarbonylethyl, 2-(1-pyrrolidinylcarbonyl)ethyl,
carboxymethyloxy, alkoxycarbonylmethyloxy,
aminocarbonylmethyloxy, alkylaminocarbonylmethyloxy,
dialkylaminocarbonylmethyloxy, morpholinocarbonylmethyloxy,
(1-pyrrolidinyl) carbonylmethyloxy, 4-piperidinyl or 1l-methyl-
4-piperidinyl group,

U a l-piperidinyl group which is substituted in position 3 or 4
by an amino group and optionally additionally by one or two
methyl groups or by one hydroxyl, alkoxy, formylamino,
alkylamino, dialkylamino, morpholinocarbonylamino,
alkoxycarbonylamino, alkylcarbonylamino, morpholino,
l-pyrrolidinyl, 1l-piperidinyl, 1-piperazihyl, 4-methyl-
l-piperazinyl, 4-dimethylamino-1-piperidinyl, 4-amino-
l-piperidinyl, 2-oxo-1-pyrrolidinyl, 4-hydroxy-l-piperidinyl,
4-methylamino-1-piperidinyl, 3-oxo-l-piperazinyl, 4-methyl-
3-oxo-l-piperazinyl, N-acetyl-N-methylamino, N-methyl-
N-methylsulphonylamino, 2-oxo-1l-imidazolidinyl or 3-methyl-
2-0x0-1-imidazolidinyl group,
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-95- (126, 4-[(3-Chloro-4-fluorophenyl)amn no]-6-[4-(2-oxo-
-pyrrolidinyl)-1-piperidinyl]pyrimdo[5,-41@kpyri nm di ne (127)
. 4-[ (3-Chl oro-4-fluorophenyl)am no] - 6-[ 4- (4- hydr oxy-
" 1-pi peridinyl)-1-piperidinyl]pyrimdo[5, 4-d]pyrimdine (128)
4- [ (3- Chl 05,014 4fZluR/caRiMMEI2 G riRip QVHJ.‘EI{ 44Ty |<ﬁi§lﬂl.(y substltuted in
1- pi peridi nyl),- gﬁgerldlnizlp rlnquJS é%é%Q k (k:¥a
[ (3-Chl oroP@Sfllt&&no&hé?PFy Sky, alkyTldmino,
pi per azi ny @ialkylaerind, wﬂﬂhmwyaanhﬂﬂ?khmﬂnquornaﬁkxicarquglhmlno group,
4-1 (3- Chl or o-4-fl uorophenyl ) am nol - 6-[ 4- (4- net hyl - 3- oxo-
1- pi perazi nyl) - 1-pi peridinyl ] pyrimdo[ 5, 4-d] pyrim di ne (131)
4- ((3-Chl oaomW@dn@phmuxammqh&&[@HNq@dﬂw sybstituted by 1 or 2
met hyl am ngls oh snyl]pyr|md0[5 4- d]pyr|n1d|ne (132)
4-1 ( 3- Chl oro- %Y?I rophenyl)anlnol 6-[ 4- (N- et hyl -
a l-piperazinyl group whlch is substituted in position 4 by a
2-aminocethyl, 2-alkylaminoethyl, 2-dialkylaminoethyl,
morpholinocarbonyl or by a phenyl group substituted by an
alkoxy group,
' a l-homopiperazinyl group which is optionally substituted in
position 4 by an alkyl group,
an 8-azabicyclo[3.2.1]-Bjoctyl group which is substituted in'
position 3 by an amino, alkylamino, dialkylamino,
alkylcarbonylamino or alkoxycarbonylamino group or
an (R4NRg) group in which
R4 represents a hydrogen atom or an élkyl group and
Rg represents a hydrogen atom,
KJ

a methyl group which is substituted by a Cg_g-cycloalkyl
group and in which the cycloalkyl moiety is substituted in
position 3 or 4 by an amino, aminomethyl, alkylaminomethyl
or dialkylaminomethyl group, or a methylene group in the
cycloalkyl moiety is replaced by an oxygen atom, an imino,
'N-alkylimino, N-alkylcarbonylimino, N-alkoxycarbonylimino,
(1-pyrrolidinyl)carbonylimino or morpholinocarbonylimino

group,

a cyclohexylmethyl group which is substituted. in position
3 or 4 of the cyclohexyl moiety by an alkoxycarbonylamlno
or benzyloxycarbonylamlno group,
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[ om Conpound’ 153 1 Exampl e 1 by readtion w th d]né’tyrh;nmeSLFSmHIilllﬁﬂﬂ IIIIHIIII I

and triethyl am ne. Mel ting point: 225-227[err]C : al*umcnat
petrol eum et her/ et hyl acetate/ nethanol - 125 - = 10 10 1) Calculated
C 48.97 H 4.54 N 21.04 Found: 49. 07 4.59 20. 75

+(133) 4-[(3-Chloro-4-fluorophenyl)am no]-6-[4-(2-nethoxy-
carbonylethyl)-l-piperidinyl]pyrinido[S 4-d] pyri m di ne (134) 4- |

3- Chl 4-1 | h 2- car boxyet hyl)
g plpe?rglnyl];%; p eg¥ 18}3&?PﬁFB&iegg°u 135)Xy
4-[ (3-Chl or o- 4- quorophenyI)an1no] 6- [ 4- (2- (nor phol i no-
b | ) et hyl n
et %iseﬁ/ )& f SLAgh, g:Bybl %%lrcg]p gLé %2%]‘%}/‘ glﬁif & S3ZRCHIAr hy! ) -
| - pi peridinyl]p% kﬁxngﬁsbonya}pymnnpaan onyl¢18}kylaminocarbonyl,

'4-[(3-Chl oro- 4- aiggk pgﬁmﬁbbagb83916 (4= ﬁ%rﬁleEEﬁ&@?Bﬁkbonyl or

“ethyl)-1- rimdo rimdine
ethyl)-1-piperi |ny Xnocarbonyl ngﬁp,

an ethyl group which is substituted in position 2 by a
hydroxyl, amino, cyano or 4-aminocyclohexyl group, by a
4-piperidinyl group which can be substituted in position 1

e by an alkyl, alkylcarbonyl or alkoxycarbonyl group, or is

h substituted by a cyclopentyl group in which a methylene
group is replaced by an imino or N-alkylimino group, by a
l1-piperazinyl group which can be substituted in position 4
by an alkyl, alkoxycarbonyl, alkylcarbonyl,
1-pyrrolidinylcarbonyl or morpholinocarbonyl group, or is
substituted by a 3-oxo-l-piperazinyl group which can be
substituted in position 4 by an alkyl group, or is
substituted by a 2-oxo-1-imidazolidinyl group which can be
substituted in position 3 by an alkyl group,
a 2,2-dialkoxyethyl group,

Kjf a C3.g-alkyl group which is substituted by an amino group,

: with the proviso that the two nitrogen atoms of the Rg
radical are separated from one another by at least two
carbon atoms,
an alkyl group which is substituted by a
l-piperazinylcarbonyl group which can be substituted in
position 4 by an alkyl, alkoxycarbonyl group or
alkylcarbonyl group,
a C3_g-alkyl group which is substituted by a 4-aminophenyl,
phenoxy, Cg.g-alkyleneimino, alkylamino, dialkylamino,
morpholino, alkylcarbonylamino, alkylsulphonylamino,
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car bonyl et hy 1- pi peridinyl | pyrimdo[5,4-d]pyrimdine (139)
4-1(3-Chloro f I uor ophenyl ) am nol - 6-[ 4- ( 2- di net hyl am no- *
car bonyl et hyl ) - 1- pi peri di nyl ] pyri m do[ 5, ] pyri m di ne (140)
4-[(3-Chl oro-4-fluorophenyl)am no]-6-[4-(2-(pyrrolidino-
carbonyl ) ethyl) - 1-pi peridinyl]pyrimdo[5, 4-d]pyrimdine (141)
4-[ (3- Chl or o- 45fikienseiieindylamingg - aﬁp%ﬁrnmidmnyﬁndnbonylamlno or

0 1- di nyl do d
D o BN Al it T, rovie . s

met hyl oxy) - 1- mqwawnmUndgqnuaUQmﬂﬂﬂﬂAthﬁ[%ulﬂﬁdﬂQﬂi arg jgpparated from one
4- [ (3-Chl oro- 4t ] 4ergp wgaq@ t@:&”céﬁ%r{‘%n@n -

met hyl oxy) - 1- pi peri i qi pyrim 4-d] pyrimdine (144) 4-

[(3bChIFro 4- quorophenyI) an1no] -6 [ 4- (nethyl am no-

car bonyl met hyl @xyplredmfl RFdu MHilddy riign it ety rinnpbsiciod WYy an
4-1 ( 3- Chloro4f %Fggh%%rlhgﬁamno] & (\di pet hyl a b o ey

car bony! met hyl G- b;?é{ py &ﬁ%%"&'égjf cﬁ/ ﬁ%) ¢o- Nl?(sl—éléroup,
4-[(3-Ch|oro-4wHew@rophenyl)an1no] 6-[ 4- (nDrphollno-

car bonyl net hyl oxy) - 1- pi peri di nyl ] pyri m do[ 5, 4-d] pyri m di ne (147)

4-1 ( 3- Chl or o- 4-fl uorophenyl ) am no] - 6-[ 4- (&? pyrrolji-

di nyl ) car bonyl meRgyl &qy)prd Repembdialy (qazy tem idars; inad opdiffierent, each

represent a hydrogen atom or an alkyl group,

(138) 4-[(3-Chl oro-4-f] henyl ) ani nol - 6- [ 4- ( i no-
ik i per i di nyl oy dof 5, 4-a pyr 1 maine (220NN AL

N~ a cyclohexyl group which is substituted in position 4 by a
hydroxyl, amino, alkylamino, dialkylamino,
alkoxycarbonylamino, alkylcarbonylamino or N-(alkyl) -
N-alkylcarbonylamino group, by an (RgNR7)-CO-NRg- group,
where Rg, R7 and Rg are defined as mentioned above, by a
benzoylamino, phenylsulphonylamino, phenylacetylamino or
2-phenylpropionylamino group, by a 5- to 6-membered
alkyleneimino groﬁp, where in the abovementioned
1-piperidinyl groups the methylene group in position 4 can
be replaced by an oxygen atom, by an imino, N-alkylimino,
N-alkylcarbonylimino, N—alkoxycarbonylimino'or
N-alkylsulphonylimino group, or is substituted by a 3-oxo-

k,' 1-piperazinyl group which can be .substituted in position 4
by an alkyl group, or is substituted by a cyano, carboxyl,
alkoxycarbonyl or an (alkyleneimino)carbonyl group which
is optionally substituted by one or two Cj_pz-alkyl groups
and has in each case 5 to 6 ring atoms in the
alkyleneimino moiety, where in the abovementioned 1-
piperidinyl groups the methylene group in position 4 can
be feplaced by an oxygen or sulphur atom, by a sulphinyl,
sulphonyl, imino) N-alkylimino, N-alkylcarbonylimino, N-
alkoxycarbonylimino or N-alkylsulphonylimino group, or is
substituted by an (alkyleneimino)-Cj_.p-alkyl group having
in each case 5 to 6 ring atoms in the alkyleneimino
moiety, where in the abovementioned l-piperidinyl groups
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i peridinyl]pyrimdo[5, 4-d]pyrimdine o
2- F(3- Chl or o- 4- f | uor ophenyl ) ani no] - 6- [ 2-( _%'-zﬁyr‘r olidinyl)-
met hyl - | - pi peri di nyl ] pyri m do[5, 4-d] pyri m di ne (150)
4-[(3-Chl oro-4-fl uorophenyl)am no] - 6-[ 2- di met hyl am no-
met hyl - 1- pi peri uhﬁym}epwllﬂlﬁom‘ompd]imylp'ﬁiﬂtlim 4 datbBe replaced by an

4-[(3-Cnl 4- .
1- prerld?LSI]pé%?ﬁﬁgpFS 4-d r|n1®ﬂﬁ% repargga%ro%qﬂ%faﬁP Stnd< of
Exanpl es XXX | &HRSEAkpS ﬁ‘d ér CiEearghky Ixgxoup whiah dg pamhﬂtltuted by

188-190[err]C &h: aﬂlﬁa (&ﬂkyQ&mgﬁbq HEN %A RGino, 1 fyrrolldlgy

PAE R T yameﬁaﬁleyﬂgﬁar%yimo mgrphol inocarboryl

azabi cycl o[ 3. 2. g¥efpoct yl | pyri m do[ 5, 4-d] pyri m di ne Prepared fromthe
conmpounds of Exanples XXXIl and XXXVI. Melting point: 238-240[err]C Rf

0.34 (silica gel; nethﬁlene chl ori de/ met hanol / concentr at ed
a cyclohexyl group which is substituted in position 3 by

an amino, alkylamino or dialkylamino group,

a cyclohexyl group in which the methylene group in .
e position 3 or 4 is replaced by an imino or N-alkylimino
< group or the methylene group in position 4 is replaced by
an oxygen or sulphur atom, a sulphinyl, sulphonyl,
N-formylimino, N-cyanimino, N-alkylcarbonylimino,
N-alkoxycarbonylimino, N-(2-aminoethyl)imino,
N-aminocarbonylimino, N-alkylaminocarbonylimino,
N- (dialkylaminocarbonyl) imino, N- (morpholinocarbonyl)imino
or N-(1—pyrrolidinyicarbonyl)imino group,

a 4-oxocyclohexyl group,

a cyclopentyl group which is substituted in position 3 by
an amino, alkylamino, dialkylamino, carboxyl,
. alkoxycarbopyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, morpholinocarbonyl or 1-pyrroli-
dinylcarbonyl group or in position 1 also by a hydroxy-

Ci-2-alkyl group,

-a 3-pyrrolidinyl group which is substituted in position 1
by an (alkyleneimino)carbonyl group having in each case 5
to 6 ring atoms in the alkyleneimino moiety, where in the
abovementioned l-piperidinyl groups the methylene group in
position 4 can be replaced by an oxygen atom or by an
imino, N-alkylimino, N-alkoxycarbonylimino or
N-alkylcarbonylimino group,
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ZWF?QI ?Jhlzosr9014of Ilzjor ogﬁgﬁgll ) am nol - 6- [3 met hyl am no- 8- ”!IIIIJ I"IILl IIIJI "IISI " I!Il

,azabicycl o[ 3. 2. 1] -8-octyl ] pyri m do[ 5, 4 i mdine (154)
1 4-[(3-Chl or o-4-f 1 uorophenyl ) am no] - 6- [3' £¥R&thyl am no-

. 8-azabi cycl o[ 3. 2. 11-8-octyl ] pyri m do[ 5, 4-d] pyri m di ne (155) 4-

[ (3-Chl oro-4-fluorophenyl)am no] -6- [endo-3-acetylam no-

- 8-azabi cycl o[ 3.2 .Bdndrbagydipwhicldal S, slulﬁﬁqsfymtlédii i pospaien 4rbyn an

- Conpound 184 of_ Exanpl dri de and
(triethylam ne. %rf%l ngaelplérf)%’m{rﬁfé %[geﬂf}%}i E 55| nt tom 130[err] C, but

ithen resolidifies) Rf: 0.53 (S|I|ca gel; methyl ene

. chl ori de/ net hangl ng\éB mam
.98 (156) 4- Fi()Bd Ch] or o- fifl uor ln yvlﬂ)lfam npl ; ét ﬂ??:/léﬁtrll%-ln

et hyl - 1- pi per RASHAIFR 4 n’r%io"[e}’ Cg Y AR Hal o'( %ﬁ yfinins,

- 4-[ (13- Chl or o- 4-fd106yapieinG ) avF dkiy Yo Soomy Tyhind phorylkoxycarbonylimino

A5Gl or o 25 HrAb R SRR T SR e Fhonet hyl -
a 3-quinuclidinyl group,

where, unless otherwise indicated, the abovementioned alkyl, '
alkylene and alkoxy moieties each contain 1 to 4 carbon atoms,

with the proviso that

(i) the RyNRp group does not represent a (3-chloro-4-
fluorophenyl)amino group when R, simultaneously represents a 1-
piperidinyl group which is substituted in position 4 by an
amino or dimethylamino group,

a l-methyl-4-piperidinyloxy, trans-4-hydroxycyclohexylamino,
morpholino, N- (4-hydroxycyclohexyl)-N-methylamino or
tetrahydrofurfurylamino group,

\/ (ii) the R4NRp group does not represent a (3-methylphenyl)amino
group when R, simultaneously represents l-piperidinyl group
which is optionally substituted in position 3 or 4 by a
hydroxyl group or in position 4 by an aminocarbonyl, amino,
acetylamino, methoxycarbonylamino or formylamino group,

an amino, Cj.g-alkylamino, cis-2,5-dimethylmorpholino,
3-quinuclidinylamino, 2-hydroxyethylamino,

4 -tetrahydropyranylamino, N- (4-hydroxycyclohexyl) -N- methyl—
amino, 4-oxo-cyclohexylamino or cis-4-hydroxycyclohexylamino

group,
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1-pi peridinyl] pyrimdo[5, 4-d]pyrimdine (159)

4-[ (3- Onl or 0-4- 11 uor ophenyl ) am no] -6- [ 4- et hyl ami no- A R N 0
met hyl - 1- pi peri di nyl ] pyri m do[ 5, 4-d] pyri m di ne 160) * L M s
4-[ (3- Chl or o- 4-f1 uor ophenyl ) ami no] - 6- [ 4=( 128i peri di nyl ) -

met hyl - 1- pi peri di nyl ] pyri m do[ 5, 4- d]pyrinidine (161)

-4-1(3-Chl oro-4- quorophenyI)an1no] 6-[ 4- (1-pi perazinyl) -
nethyl-l-plaeuhwlpﬁﬁh &rabupy mihict s optittid)lly substituted in

4-[ (3-Chl org-4- fI ng]

pi peri di nyl %ﬁgtlﬁy S’ )ré %]%@hl ?‘ﬁy%éeig(l[ q%%iepfﬁarﬁb&nﬁe PBr epared from

t he conpouneghORYEnabpmyi Oup .and XXXV,  subsequent oxidation with

Dess-Martin reagent and subsequent reductive am nation with

1- nethylplpera2|ne and _sodi um cyanobar ohydride. Melting point,:

138- 140[ er r RCCYClrhexylaning Grone: Wﬁ’éﬁfblléurﬂuésﬁértﬁ’&eﬁiylma@&%téﬂ?et%%l
= 10:10:1) thel@Zhné-confueagibnl raOlaia el hoxly&aiBerngtigl i no-

4] (5 Onl of GLZPHFEE &kﬁéﬁﬁ‘f&#ﬁ&w °§w&aF8>°ﬁv’ly amino,

nethyl-I-pidémedhyybhpmounaﬁe&&lémdhpyrAﬁt@ﬁﬁebutyloxycarbonylamino or
REPLACENENTh§E§E;yl group,

(iii) the RyNRj, group does not represent a phenylamino,
(3-methylphenyl)amino, (3-bromophenyl)amino,

(3-chlorophenyl)amino or (3-fluorophenyl)amino group when Rg
‘simultaneously represents a morpholino group,

(iv) the RzNRp group does not represent a
(3-fluorophenyl)amino, (3-chlorophenyl)amino or
(3-bromophenyl) amino group when R, simultaneously represents an
isopropylamino group, or

(v) the RyNRp group does not represent a (3-fluorophenyl)amino,
(3-chloro-4-methoxyphenyl) amino, (4-chloro-3-nitrophenyl)amino,
(4-amino-3-nitrophenyl)amino, (4-amino-
3,5-dichlorophenyl) amino, (4-amino-3-cyanophenyl)amino,

/ (4-amino-3,5-dibromophenyl) amino, (3,4-dichlorophenyl)amino,
(3-chlorophenyl)amino or (3-bromophenyl)amino group when Rg
simultaneously represents a trans-4-hydroxycyclohexylamino
group,
their tautomers, their stereoisomers and their salts.

2. Pyrimidol[5,4-d]lpyrimidines of the general formula I
according to Claim 1, with the proviso that
(i) the RyNRp group does not represent a (3-chloro-4-
fluorophenyl)amino group when R, simultaneously represents a 1-
piperidinyl group which is substituted in position 3 by an
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o L o) )l g

~4-[(3-Chl oro-4-fluorophenyl )am no] - 6-[ 4- acet yl am no-
~met hyl - 1- pi peri di nyl ] pyri mi do[ 5, 4- dI pyri #28i ne (167)
. 4-1(3- Cnhl or o- 4-f | uor ophenyl ) am no] - 6- [ 4- net hyl sul phonyl -

am nonet hyl-- 1- pi peri di nyl ] pyri m do[ 5, 4-d] pyri m di ne (168)
4-1(3- ghl Olamiﬁoﬂ ddmphgrlwm)imq,nga]ce(ty[l«&miymnmemtﬂﬁhoxycarbonylamino group
pi peri i nyLlpyp - i

%E Ebg3k§ éh%} nf%%%hg%f (gﬁg%ht lam HF group,

4-1 ( 3- chl of6- or o plper
car bonyl - 1- plperldlnyl]pyrinido[S 4-d] pyri m di ne (170)

4-[ (3- Chl OF‘O 34pfibees RGN MM aR Belk Mneﬁri%twnbnan substituted in
pi per azi ny )car onyl |perlgyﬂopkp i m do[ 5, 4- d]pyrlnldlne (171)
4-1(3- chIoPSSAtFPHoFoéWp 4- (2- oxo- 1-i m da-

zolidinyl)-1- plperldlnyl]pyrln)do[S -d] pyri m di ne (172,

4-1(3- Chloro p&%%% 9% %9&'E%%bgphhgbh[éé(%%&E&HXBléﬁpégTposition 3 by an

amino or dimethylamino group,

a 1-piperazinyl group which is substituted in position 4 by a
2-aminoethyl group,

A4 a cyclohexylamino group which is substituted in position 4 by a
carboxyl, (1-pyrrolidinyl)carbonyl, morpholinocarbonyl,

2- (morpholinocarbonyl)ethyl, amino,- dimethylamino, acetylamino,
hydroxyl, N-acetyl-N-methylamino, 1l-pyrrolidinyl or morpholino

group,
an N- (4-hydroxycyclohexyl) -N-methylamino group,

an n-propylamino group which is substituted in position 3 by a
methoxycarbonylamino or morpholino group,

a 2-(l-piperazinyl)ethylamino group which is optionally
substituted in position 4 of the piperazinyl moiety by a
methyl, acetyl or methoxycarbonyl group,

a 1-hydroxymethylcyclopentylamiho, N- (2-hydroxyethyl) -
N-ethylamino, 2-(acetylamino)ethylamino,
tetrahydrofurfurylamino, 4-tetrahydropyranylamino,

4 -oxocyclohexylamino, morpholino, 4-piperidinylamino, 1-methyl-
4-piperidinylamino, tert-butylamino-, isopropylamino, .
3-tetrahydrofuranyloxy, 4-tetrahydropyranyloxy, 1-methyl-
4-piperidinyloxy or 1l-methyl-3-pyrrolidinyloxy group,

(ii) the RyzNRp group does not represent a (3-methylphenyl)amino
group when R simultaneously represents a l-piperidinyl group
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m dazol i di nyl)-1-piperidinyl]pyrimdo[5, 4- d]pyr|n1d|ne
(3-Chl oro-4-fluorophenyl)am nol - 6-[ 2- (3- oxo- 1- pi pera- (mim”"m“l""III"I“I
yl ) et hyl am no] pyri m do[ 5, 4-d] pyri m di ne 174 * C L oM s
(3- Chl or 0- 4- f | uor ophenyl ) ani noj - 6- [ 2- &8net hyl - 3- oxo-

| perazi nyl ) et hyl am no] pyri m do[ 5, 4-d] pyri m di ne (175)

(3-Chl oro-4-fl uorophenyl)am no] - 6-[ 2- cyanoethylanino]

y |n1do[5wh1dhpy5|mpduneally(bﬁ@ptltuted in position 3 or 4 by a

(3-Chl 0 gé%%]ng)n&)a o?g)]si (41H§etawlan%.nocarbonyl amino,

-1
-[
in
- [
-p
-[
:
|Ler|d|ny yrim pyr|

100 - a(:gwianupea AR ST I mmﬁmmmmm(z (1-

t

[

h

[

|

"o.h'c -b-H-hN -bH

nmet hyl - 2- piper|d|nyl)ethyl)an1no]pyr|n1do[5 4-d] pyri m di ne (178)

- 4-[ (3-Chl or o- 4- oro her,l ) ami no] - 4p| er|d|

et yIan1n0?p9YFEPESF§ %ﬁyHFHPQ'W 1%% stltu e3 in position 4 by a
4-[ ( 3- Chl otarBokilor mphho;ctr):am‘bm]ylti [(Z—Wﬂdmylld@arbonyl

z

0 'd'nyl)e&?ghéf&ﬂgkg¥ﬁog&io[gming]pﬁ hgkﬂ&ﬂgmlno, acetylamino, tert-

butyloxycarbonylamlno or hydroxyl group,

a 4-piperidinylamino group which is optionally substitited in
position 1 by a methyl, acetyl, methoxycarbonyl,

o N-methylaminocarbonyl, N,N-dimethylaminocarbonyl, formyl,

i“f cyano, aminocarbonyl or ethoxycarbonyl group,

an amino, Cj_g-alkylamino, 2-hydroxyethylamino,
4-oxocyclohexylamino, N-(4-hydroxycyclohexyl)-N-methylamino,
tetrahydrofurfurylamino, 4-tetrahydropyranylamino,
3-methylmorpholino or 3-quinuclidinylamino group,

a 3,3-, 3,5-, cis-2,5- or trans-2,5-dimethylmorpholino group,

(iii) the RzNRp group does not represent a phenylamino,
(3-methylphenyl)amino, (3-bromophenyl)amino,
(3-chlorophenyl)amino, (3-fluorophenyl)amino, (4-amino-

W/ 3—nitrophenyi)amino, (3,4-dichlorophenyl)amino,
(3-nitrophenyl)amino or (3-ethynylphenyl)amino group when Rg
simultaneously represents a morpholino group,

(iv) the RyNRp group does not represent a
(3,4-dichlorophenyl)amino, (3-chlorophenyl)amino,
(3-bromophenyl)amino, (3-nitrophenyl)amino or _
(3-ethynylphenyl) amino group when R. simultaneously represents
a cyclohexylamino group which is substituted in position 4 by a
carboxyl, (l-pyrrolidinyl)carbonyl, morpholinocarbonyl, amino,
dimethylamino, acetylamino or hydroxyl group, |
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180) 4-[(3-Chl oro-4-fluorophenyl)am no]-6-[2-(3-nethyl -2-oxo-

-i m dazolidi nyl)ethyl am no] pyri m do[ 5, 4-d] pyri m di ne (181)'""'""""""”""'”'“
(3-Ch|oro-4-f|uorophenyl)anino]-6-[2-QI-%%§gyl-4-pipe- et oms
idinyl)ethylanino]pyrinido[5,4-d]pyrinidi e (182) 4-

(3-Chl oro-4-fl uorophenyl )am nol -6- [2- (1-nethoxycarbon-

| - 4- pi peridinyl)ethyl am no] pyrim do[5, 4-d] pyri m di ne (183

- [ (3- Chl oRotext-beptaieariylo arfiseRraRy aninaniNod dixdroxycyclohexyl) -

eiq(/lg) a lhyi\ramfm Hi’ﬂﬁj,o[4l5qt‘b'tFﬂaﬁderB[;§‘f§1ytlain(ﬂr§ﬂ)

- - or o-4- or gphe am nol-6-[3-acetyl am no- .,

ropylaninGFﬁﬁFé?é%ﬂﬂ ,Eﬁﬁﬁﬁkﬁm%ﬁ irﬁ?°x°Q¥H%9heleamln°' . .

- [ ( 3- Chl orepiplkhridsmgtlemilne i a] -nfethy et -pi s ighicill amimorigxiopy | am no]
yrimdo [5,4 -d] pyrimdine (186)

-[ (3-Chl or o-4-f | uor ophenyl ) am nol - 6- [ 3- met hoxycar bonyl -

m nopr opyl{ai tdkepRelNRdgreouwp dogs indtdinepresentsd (3-£fluorophenyl)amino

- [ (3- Chl o Qeff oghe £ aGi1k 3%§Q%Q@§'§u§ i lami

ar bony| an?%gégr g%%?‘a%cn%]ﬂg%/% rﬁﬁ?gf%, f yrim Cﬁ ner TECRgGEYamine

4-[ (' 3- Chl 0B8°4Pf | @8r ophenyl ) ami no] - 6-[ 1- pi per azi nyl -
car bonyl net hyl am no] pyri m do[ 5, 4-d] pyri m di ne

(vi) the RzNRp group does not represent a

(3-fluorophenyl)amino, (3-chloro-4-methoxyphenyl)amino,
(4-chloro-3-nitrophenyl)amino, (4-amino-3-nitrophenyl)amino,

~/ (4-amino-3,5-dichlorophenyl)amino, (4-amino-

3-cyanophenyl)amino, (4-amino-3,5-dibromophenyl)amino,

(4-amino-3-chloro-5-bromophenyl)amino or (3,5-dichloro-

4-dimethylaminophenyl)amino group when R, simultaneously

represents a 4-hydroxycyclohexylamino group,

their tautomers, their stereoisomers and their salts.

3. Pyrimido[5,4-d]lpyrimidines of the general formula I

according to Claim 1, in which

Ry denotes a hydrogen atom,

Rp denotes a 3-chlorophenyl, 3-chloro-4-fluorophenyl,

3-(1,1,2,2-tetrafluorcethoxy) phenyl, 4-amino-
3,5-dibromophenyl, 4-amino-3,5-dichlorophenyl,

4- (benzyl)phenyl, 3-(benzyloxy)phenyl, 4-(benzyloxy)phenyl,
4- (benzyloxy) -3-chlorophenyl, 3- (hydroxymethyl)phenyl,
4-biphenylyl, 3-phenoxyphenyl, 4-phenoxyphenyl, 3-chloro-

4-phenoxyphenyl, 3-cyanophenyl, 3-trifluoromethoxyphenyl,

3—trifluoromethy1pheny1, 3,4-difluorophenyl, 3-nitrophenyl,

3-ethynylphenyl, 4-amino-3-nitrophenyl, 4-chloro-
3-nitrophenyl, 3-chloro-4-cyanophenyl or 4-chloro-
3-cyanophenyl group
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- 101 - (189) 4-[(3-Ch|oro-4-f|uorophenyl)aninC]-6-[4-neth '

zi nyl car bonyl net hyl am no] pyri m do[ 5, 4-di pyri m di ne (190) 'T"I“Hﬂ“ﬁﬂ“ﬂ“"l"""
4-[(3-Chl oro-4-fluorophenyl )am no] - 6-[ 4-acetyl -1 -pi per a- L L
zi nyl car bonyl met hyl am no] pyri mi do[ 5, 4- d] g#@i i di ne (191)

4-[(3-Chl oro-4-fl uorophenyl)am no]-6-[I-carboxyet hyl -

-am no] pyri mdo[ 5, 4-d] pyri m di ne (192)

4- (3- Chl ob@- #yf landr Bpheéepnotar nogedHdr metothearidndgen atom located
et hyl am no rimd 4- yri 18 dis G193) 4_ . o
4-[(3- Chl opR! Z’?g}’ugki%ﬁ‘he(r%]yﬁ) é‘r%@r?g]l?%][ f-rar%'%gfg‘atr“b&?ﬁ’:-ahyqu“mdm 1-yl
et hyl anm nopperpriagd] 5, 4- d] pyri m di ne (194)
4-[ ( 3- Chl or o- 4-f 1 uor ophenyl ) am no] - 6- [ 1- et hyl am no-
car bonyl et hyl am no] pyri m do[ 5, 4- yrim di_ne 195
4-[ ( 3- Cnl oRo- @ﬁflP&SFoﬁhéﬁﬁ%‘%ﬁ#&%{%%‘{rfﬁéﬂ?é%ﬁrafﬁ'r?&ztrahYdeY? anyloxy
car bonyl et gybagi, no] pyri m do[ 5, 4-d] pyri m di ne (196)
4-1 (3- Chl oro-4-fl uorophenyl)am no]-6-[1-(1-pyrrolidinyl -
a 1-pyrrolidinyl.group which is substituted in position 3 by an
amino, methylamino or ethylamino group,

a 1-pyrrolidinyl group which is substituted in position 4 by a
. 4-hydroxyphenyl group and additionally in position 2 by a
14 methyl group,

a 1l-piperidinyl group which is substituted in position 2 by an
aminomethyl, (l-pyrrolidinyl)methyl or dimethylaminomethyl

group,

a l-piperidinyl group which is substituted in position 3 by an
amino, aminomethyl, aminocarbonyl, aminocarbonylmethyl,
acetylaminomethyl or methylsulphonylaminomethyl group,

a 1l-piperidinyl group which is optionally substituted'in

position 4 by an amino, hydroxyl, formylamino, methoxy,
U methylamino, ethylamino, morpholinocarbonylamino,
methoxycarbonylamino, acetylamino,héminomethyl,
methylaminomethyl, ethylaminomethyl, 2-carboxyethyl,
2-methoxycarbonylethyl, 2- (morpholinocarbonyl)ethyl,
2—aminoethy1, 2-aminocarbonylethyl, 2-methylaminocarbonylethyl,
2-dimethylaminocarbonylethyl, 2-(pyrrolidinocarbonyl)ethyl,
carboxymethyloxy, methoxycarbonylmethyloxy,
aminocarbonylmethyloxy, methylaminocarbonylmethyloxy, .
dimethylaminocarbonylmethyloxy, morpholinocarbonylmethyloxy,
(1-pyrrolidinyl)carbonylmethyloxy, morpholino, l-pyrrolidinyl,
l-piperidinyl, 4-piperidinyl, 1l-methyl-4-piperidinyl,
l-piperazinyl, 4-methyl-l-piperazinyl, 4-dimethylamino-
1-piperidinyl, 4-amino-1l-piperidinyl, 2-oxo-l-pyrrolidinyl,
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car bonyl ) et hyl am no] pyri m do[ 5, 4-d] pyri m di ne (197) ' _
4-[ (13- Chl oro-4-fluorophenyl)am no] -6-[I-(norpholino- ] HIII“I I"l" III“ "I|| “ III
i car bonyl ) et hyl am no] pyri m do[ 5, 4-d] pyri m di ne (198) ¢ L K s =
- 4-[(3-Chl oro-4-fl uorophenyl ) ani nol - 6- [ 1- 8B4pi-per azi nyl - o

. carbonyl ) et hyl am no] pyri m do[ 5, 4-d] pyri m di ne (199) _

+ 4-[ (3- Chl oro-4-fl uorophenyl ) am no] - 6-[ 1- (4-net hyl -i - pi perazi nyl car bonyl )

et hyl ani nok - py&ireikge 1[-piperdldipyrli, Mddimet hyl@ExdMo-1-piperidinyl, 3-oxo-

4-(3- Chl of o- 4- f | uor. ) am. Q] ~6-L 1 (4- ek
piéérazins gBFSSﬁ%%;%&ﬁ;Péﬁ%%gkg§¥ﬁﬁféér§f23%%%%ﬁﬁﬂX%ﬁﬂy-acetyl-

REPLACENVENN-8EEE¥lamino, N-methyl-N-methylsulphonylamino, - 102 -
(201) 4-[(313RLiBER343 27y | ) @M M1 2ivi1d wRigiRAaZ i (s -
(203 41 Shguorilisathony omigk ol wnec

4- [ ( 3- Chi o oPAPEraBisyhd R, nSrrehelinemeddri) . |£1-Pyrr°1idiny(12)%e)thylr
dimethylaminomethyl, acetylaminomethyl, :
methylsulphonylaminomethyl, cyanomethyl,
(1-piperazinyl)carbonyl, (4-methyl-1l-piperazinyl)carbonyl,
2-oxo-1-imidazolidinyl or 3-methyl-2-oxo-l-imidazolidinyl

group,

5 a l-piperidinyl group which is substituted by a methyl group
Y and additionally in position 4 by an amino group,

a l-azacycloheptyl or 4-amino-1l-azacycloheptyl group,
a morpholino or 2,6-dimethylmorpholino group,
a l-piperazinyl group which is substituted in position 4 by a
2-aminoethyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl
or morpholinocarbonyl group, :
a l-homopiperazinyl or 4-methyl-l-homopiperazinyl group,
an 8-azabicyclo[3.2.1]-8-octyl group which is substituted in
position 3 by an amino, methylamino, dimethylamino or
acetylamino group or
an (R4NRg) group in which

R4 denotes a hydrogen atom, a methyl or ethyl group,

Rg denotes a hydrogen atom,

an isopropyl or tert-butyl group,
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D) o T o B o k1 Fobr kel ok o161 1313 icei”w Py d'HIIIIII YOV

pi per azi nyl car bonyl ) - 2- propylanlno]pyr|n1g§%5 4-d] pyri m di ne

4-[(3-Chl oro-4-fluorophenyl)am no] [ 1-( phol i no-
car bonyl) - 3- pyrrolidinylanino]pyrinido[5 4-d] pyri m di ne (205)
4-[ (3- Chl oro-4-fl uorophenyl ) am no] - 6-[ 3-am nocycl opentyl -

am no] pyri mi do[ 8, methpyr grogpn#hich is substitmyed by a 2-piperidinyl,

4-[(3-Chl oro-4- §L59bgﬁﬁﬁﬂﬁ ha”hnﬁhp@rhalﬁ§ﬁh0&¥ﬁé&§8ﬂ¥h- ﬁ??rldlnyl

cycl opentyl am no] pyri m do[ rimdiné
4y[(3pChIgro 4- %rESFBphBﬁyFPéWFﬁ§¥°6¥F3462#5@%9@99w3pe4:acety1-

tylanlno]pyrlnldOﬁEpérdhﬂnyﬂUIdhﬂmorphollnocarbob§ﬂ3)44p1per1d1nyl
ggrﬁ?k?[?cscrgg n?yﬁgﬂ¥h ggégghﬁg&Pgl n&f%§%¥#\§ -Ryrrolidinyl,  (5qq)
4-[ (3- Cnl or o- 4- 3 awinphenpl)leyciopedtyl, eBhyet2apydrofuryl,
ST ST e ) b St cpmpe <L kthyn-
d.ny|nethy|an1anByPPﬁﬁaéP$ @aaPsyvlnpalﬁeacetyl L plperezlgylcarbonyl
4-[ (3- Chl or o- 4- §regpophenyl ) am nol - 6- [(3 am nonet hyl -
cycl opentyl) nethylam no] pyrimdo [5,4 -d] pyrimdine

an ethyl group which is . substituted in position 1 by a

o carboxyl, methoxycarbonyl, aminocarbonyl,

12 methylaminocarbonyl, dimethylaminocarbonyl,
1-pyrrolidinylcarbonyl, morpholinocarbonyl,
1-piperazinylcarbonyl, 4-methyl-1-piperazinylcarbonyl,
4-acetyl-l-piperazinylcarbonyl group or in position 2 by a
hydroxyl, amino, cyano, 4-piperidinyl, l-acetyl-
4-piperidinyl, l1l-methoxycarbonyl-4-piperidinyl, 1-methyl-
2-pyrrolidinyl, 1l-piperazinyl, 3-oxo-l-piperazinyl,
4-methyl-3-oxo-l1l-piperazinyl, 4-tert-butyloxycarbonyl-
l-piperazinyl, 4-acetyl-l1-piperazinyl,

4 - (morpholinocarbonyl) -1-piperazinyl, 2-oxo-
l-imidazolidinyl, 3-methyl-2-oxo-1-imidazolidinyl or
4 -aminocyclohexyl group,

a 2,2-dimethoxyethyl group,

a l-propyl group which is substituted in position 2 by an
amino group and optionally additionally in position 2 by a
methyl group, -

a l-propyl group which is substituted in position 3 by an
amino, morpholino, acetylamino, methylsulphonylamino,
methoxycarbonylamino or morpholinocarbonylamino group,
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vet hyl am nol pyr m do[ 5, 4l pyr M dine oo ‘”y'l A AR

- 103 - (213) 4- [(3-Chloro-4- quorogﬂ3£yl)an1no]-6- -
| -pyrrolidinyllpyrinmdo [5,4-d]pyrinidin 1214) 4-

' [ (3-Chl oro- 4-fl uorophenyl )am no] -6-][ 3-et hyl am no- 1-
“pyrrolidinyl]pyrimdo[5,4-d]pyrinidine (215)

4-[(3- Chloro14&IZKHIRQEQWQ§QM@rm@1CB is-swpsphonted-inceedpbhieyp 1 by an
- 4- pi peri di nyl a Py L 6

4- [(pSpChI oroy4r%( uoClF or%en I amﬁéﬁ@lﬁ?%hﬁggsly %{%ﬁgﬁr}ﬂ('gé :

di nyl net hyl ani iy ‘E&J‘]_‘% FEXMBDyri i di ne (217)

4-1 (3- Chl or o- 4- quorophenyI)an1no] 6- [ - met hyl - 4- pi peri

di nyl et hyl am no m 5, 4-d m di ne

4 {3 onl br o 4.3 1ARSFSTREm TS AR Y A 14 Fpat GegR. 4m ReRyFiRR oy BY 20

pyrindo [5, 4- dmino rgxbue and additionally in position 2 by a methyl
group,

a 2-propyl group which is substituted in position 2 by a
(1-piperazinyl)carbonyl, (4-methyl-1l-piperazinyl)carbonyl
or (4-acetyl-l-piperazinyl)carbonyl group,

A a 4-aminobutyl or a S5-aminopentyl group,

a phenyl group which is substituted in position 4 by an
acetylamino, dimethylaminocarbonyl,
dimethylaminocarbonylamino, ethylaminocarbonylamino or
N- (dimethylaminocarbonyl) -N-methylamino group,

a cyclohexyl group which is substituted in position 4 by a
hydroxyl, amino, methylamino, ethylamino, dimethylamino,
methoxycarbonylamino, N-acetyl-N-methylamino,
dimethylaminocarbonylamino, ethylaminocarbonylamino,

- benzoylamino, phenylsulphonylamino, phenylacetylamino,

- 2-phenylpropionylamino, morpholino, l-pyrrolidinyl,
l-piperidinyl, 4-amino-l-piperidinyl, 4-dimethylamino-
l-piperidinyl, 1-piperazinyl, l-methyl-4-piperazinyl,
3-oxo-l1l-piperazinyl, 4-methyl-3-oxo-l-piperazinyl,
4-acetyl-l-piperazinyl, cyano, carboxyl,
morpholinocarbonyl, (1-pyrrolidinyl)carbonyl,
methoxycarbonyl, (4-methyl-l-piperazinyl)carbonyl,
(1-piperazinyl)carbonyl, (2,6-dimethylmorpholino)carbonyl,
thiomorpholinocarbonyl, thiomorpholinocarbonyl S-oxide,
thiomorpholinocarbonyl S,S-dioxide, (4-acetyl-
l-piperazinyl) carbonyl, aminomethyl, methylaminomethyl,
ethYlaminomethyl, dimethylaminomethyl,
l1-piperidinylmethyl, 1-pyrrolidinylmethyl,
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(219) 4- [(3-Chloro-4-fluorophenyl)am no]-6-[2-piperidinyl -
et byl ani no pyri m dof 5, 4-dl pyrimdine (220) 4. lIIIIIIHIIIIIIIIM||I|||Hl|l
[ (3-Chl oro-4-fluorophenyl)am no] - 6- [I-awh@g 2- pr opy
am no] pyri m do[ 5, 4-d] pyri m di ne (221)
4-[(3-Chl oro-4-fluorophenyl)am no] - 6-[4-(norphol i no- )
car bonyl ) -1-piperazinyl ] pyrim_do[5, 4-d] pyr,i m_dine (222
4-[ ( 3- Chl or o- 4MOrRboddReRALhYH nd-RiRguaziaREhYL / A-methyl-
pi peri di nylh) arr}l)n@]l@erﬁarm ]Inl%t:‘hﬁﬂ%,pw-iaiﬁididtéﬁlthlylﬁ ,223) 4-
3- Cyanopheny m _no - - -4-
pref?dlnSI)a 3 Hﬁi 1&5%993%%&9ﬁ§é’ lting point: 199-204[err]C
Rf: 0.49 (al uni2rdl MOla&hmle:’amhmmléwnhyrmgﬂm,hanol =
10: 3: 0. 4) REPLACENMENT
SHEET ) . -.104 - (224)
4- (3-Tri f | uor 8nBr RS PRSYRLoheFYHo Pxe 3-Nimethylapinpcyclohexyl group,
nmet hyl - 4- piperidinyl)anino]pyrinido[5,4-d]pyrinidine Mel ting point:
118-120[err] C Rf %il n1n et hyl acet at e/ petrol eum et her/ nmet hanol
= 10: 10: 2) a XOCY grou ’

a cyclohexylmethyl group which is substituted in the
cyclohexyl moiety in position 4 by an amino, aminomethyl
or benzyloxycarbonylamino group or in position 3 by an

| aminomethyl group,

a 3-piperidinyl group which is optionally substituted in
position 1 by a methyl or ethyl group,

a 4-piperidinyl group which is optionally substituted in
position 1 by a formyl, cyano, methyl, tert-
butyloxycarbonyl, methoxycarbonyl, 2-aminoethyl,
morpholinocarbonyl or (N,N-dimethylamino)carbonyl group,

a cyclopentyl group which is substituted in position 1 by a
hydroxymethyl or in position 3 by an amino, carboxyl,
methoxycarbonyl or morpholinocarbonyl group,

a 4-aminobenzyl group,

a 4-tetrahydropyranyl, 4-tetrahydrothiopyranyl S-oxide or
4-tetrahydrothiopyranyl S,S-dioxide group,

a 3-quinuclidinyl, 1-benzyl-4-(azacycloheptyl), 1l-tert-
butyloxycarbonyl-4- (azacycloheptyl), 4-(azacycloheptyl) or
1- (morpholinocarbonyl) -3-pyrrolidinyl group,

with the proviso that the compounds

—————
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(225) 4- [(3 Trifluoromethyl phenyl)am no]-6-[ N-net hyl - N- (1 -
nmet hyl - 4- pi peri di nyl )am no] pyri m do[ 5, 4-d] pyri mdine Melting! pHIMI"IJLI“""IlI " Illl
129-132[err]C Rf: 0.50 (alum na; ethyl ﬁgﬁéate/petroleun1ether
(226) 4-[(3,4-Difluorophenyl)am no] - t Ayl - N- ( 1- et hyl _

4- pi peridi nyl)am no] pyri m do[ 5, 4- d]pyr|n1d|ne Mel ting point: 196-198[err]C

Rf: 0.59 (alum na; ethyl acetate/petrol eum ether/nmethano

10: 5: 0. 4) 4- (2273xminp¢ 3, Bi-dibpbmepheanilismiso] Nemdt(fyang- Grhydanywclo-

erid t t: 199-203 C
p?BB?&ﬁ%?ﬁﬁ%@%ﬁﬁﬁﬁﬁlf%ﬁ%dﬁﬁgB (228)

4-[ (3- Et hynyl phenyl )am no] -6-[ N-net hyl - N- ( 1- net hyl -

pi peri di nyh) asnghpyibridgll botoghenylratine] NBI-t[nn@mﬂnbntL pliperidhmga]]-C
Rf: 0.64 (silica g % 4 ﬁﬁroleunlether/ethyl acet at e/ net hano

10:5:1)  PYSeMide F 24 AfH RET3MAALRSsheny! ) ani no] - 6- [ N- met hyl - N- (1 - met hyl -

4- piperid|nyl)an1no]pyrin1do[5 4-d] pyrim dine N@Itlng poi nt: 242-246[err]C

t f C |_; t
Chl or | 0o/ e RARGL T BRReAT F ApgqoPHeht) anBT e TSLARIAREL- 1o 5 o og)

REPLACENENgyEFEE;dlnyl]pyrlmldo[5 4- d]pyrlmldlne,

4-[(3-chloro-4-fluorophenyl)amino] -6-[4~ (2-aminoethyl) -1-pipe-
razinyl]lpyrimido[5,4-dlpyrimidine,

\ 4-[(3-chioro-4—fluorophenyl)amino]—6-[3-amino-1—
piperidinyl]lpyrimido[5,4-d]lpyrimidine

4-[(3-chloro-4-fluorophenyl)amino] -6-[3-
piperidinylaminol pyrimido[5,4-d]l pyrimidine,

4-{(3-chloro-4-fluorophenyl)amino]-6-[1-methy1-3-piperidinyl-
amino] pyrimido [5,4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (N-acetyl-N-
methylamino)cyclohexylamino]pyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4- fluorophenyl)amlno] -6-[4-(1- pyrrolldlnyl)cyclo-
hexylaminolpyrimido[S,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (morpholino) cyclohexyl-
amino] pyrimido [5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl) aminol] -6- [trans-4- (2-
(morpholinocarbonyl)ethyl)cyclohexylamino]l pyrimido [5,4-
dl pyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6- [ (trans-4-
hydroxycyclohexyl) aminol pyrimido [5,4-d]l pyrimidine,
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- 105 - (230) 4-[(4-Chl oro-3-nitrophenyl)am no]-6-[ N nethyl
1)

nmet hyl - 4- pi peri di nyl)am no] pyri mdo[5, 4-d]pyrimdine Mltin
210-215[err]C Rf: 0.36 (silica gel; methylene chloride/nmeth
(231) 4-[(3-Chloro-4-fluorophenyl)ani na] 489 exo- 3- ani no- 8-
azabicycl o[ 3. 2.1]-8-octyl ] pyrimdo[5,4-d] pyrimdine Prepare
conpounds of Exanples XXXII and XXXVI. Melting point: 178-1
0.41 (sili qa [yal-cHIRitH 306 il ghertel amiitasiol d < D(toearis o4 ed

{

d fromthe
80[err]C Rf:

A3 1t PO AR TR S i pmidine.

cyclohexylanlno]pyrln1do[5 4-d] pyrimdine Melting point: 224-226[err]C Rf:

204&0( ;I)l ! %?Zg%) 3 %J #@%ﬂ}%#ﬁ%heﬁi‘fm no-i hgfpérfsa-m no- 2- et hyl -

propyl am n&YSHOXRYICHS] hﬁﬁﬂ Qlinwer mide)
Exanpl es XXXI'l and Cbnpound 1 of Exanple Xl I and subsequent

unds of
reaction with

trifluoroacetic aci Mel t 0i,nt 96-201[ e C 0.43 | um na;
met hyl ene &m i (‘J’i"/ émﬁhgnpﬁ;: ylj) ]] gl al &ydroxymé&mcyclo-

4-1(4- Phen@éWﬁmmlﬂﬁQdEmmeillpirrMﬂ@nem do-

4-[(3-chloro-4-fluorophenyl)amino] -6- [N-methyl-N-
ethyl)amino] pyrimido [5,4-d] pyrimidine,

1-propylamino] pyrimido[5,4-dlpyrimidine,

(2-hydroxy-

4-[(3-chloro-4-fluorophenyl)amino] -6- [3- (methoxycarbonylamino) -

4—[(3-chloro-4-fiuorophenyl)amino]-6-[3-(morpholino)-

' 1-propylamino]l pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [2- (1-piperazinyl) -

l-ethylamino] pyrimido[5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[2- (1-acetyl
piperazinyl)ethylamino] pyrimido[5,4-d] pyrimidine,

W 4-[(4-amino-3-nitrophenyl)amino] -6-
) (morpholino)pyrimido[5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-(4-
tetrahydropyranyloxy)pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6~ (3-
tetrahydrofuranyloxy)pyrimido[5,4-d]lpyrimidine

and the compounds in which

the RzNRp group represents a 3-chlorophenylamino,
fluorophenyl) amino, (3-nitrophenyl)amino or

This Sheet Has Been Replaced
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4-[ (4- Phenoxyphenyl ) am no] - 6- nnrphollnopy¥%QHckr [ 5, 4-d] pyri m di ne
Melting point: 212[err]C Rf: 0.69 (silica gel; petrol eum ether/ethyl

acet at e/ net hanol = 10: 8: 2) (236 .
4-[(4-Phend@ﬂﬁﬁhmnzkph¢nylEamim@ngrqumyﬂh%&y%qc$%multaneously represents
hexy!l ami nolpyy i vd whedinydr ShPranyl sthiveo, Medt MGy @b Hlr £ PP R IAE, Rf 0 36
(silica gel pet rol eum ether/ et hyl acetfte/ne hanol 8:2)

237) 4- [ (A TSHSH '5‘1%% RPrRReLIRe o &lm?/’ﬂ’r%&%%‘}“&w'

hexylamIuﬂjadpﬁapyiéhfhdﬂmemémhylmﬂ plperldlnylam;no, tert-butylamino,
N- (4-hydroxycyclohexyl) -N-methylamino,
4-hydroxycyclohexylamino, 4-aminocyclohexylamino,
4-dimethylaminocyclohexylamino, trans-4-carboxycyclohexylamino,
trans-4- (1-pyrrolidinyl) carbonylcyclohexylamino or trans-
4 -morpholinocarbonylcyclohexylamino group, are excepted,

their tautomers, their stereoisomers and their salts.

~ 4. Pyrimido[5,4-d]lpyrimidines of the general formula I
according to Claim 1, in which

Ry denotes a hydrogen atom,

Ry, denotes a 3-chlorophenyl, 3-chloro-4-fluorophenyl,

- 3-(1,1,2,2-tetrafluoroethoxy)phenyl, 4-amino-
3,5-dibromophenyl, 4-amino-3,5-dichlorophenyl,
4- (benzyl)phenyl, 3-(benzyloxy)phenyl, 4-(benzyloxy)phenyl,
3- (hydroxymethyl)phenyl,  4-biphenylyl, 3-phenoxyphenyl,
4 -phenoxyphenyl, 3-trifluoromethoxyphenyl, 3-cyanophenyl,
3-trifluoromethylphenyl, 3,4-difluorophenyl, 3-nitrophenyl,
3-ethynylphenyl, 4-amino-3-nitrophenyl, 4-chloro-
3-nitrophenyl, 4- (benzyloxy)-3-chlorophenyl, 3-chloro-
4 -phenoxyphenyl, 3-chloro-4-cyanophenyl or 4-chloro-
3-cyanophenyl group

or Ry and Rp denote, together with the nitrogen atom located
between them, a 1-indolinyl or 1,2,3,4-tetrahydroquinolin-1-yl

group,

Rc denotes a 1-pyrrolidinyl group which is substituted in
position 4 by a 4-hydroxyphenyl group and additionally in
position 2 by a methyl group,
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- 4-[ (4- Phenoxyphenyl ) ami no] - 6-[ | - met hyl - % eH

~ami no] pyri ndo[ 5, 4-d] pyri nidine Melting pofnt: 157[err]C Rf: 0.58 (alunlna,
. met hyl ene chl ori de/ et hyl acet at e/ met hanol = 10 3 1) (239.)

4-[ (4- Benzyloxyphenyl am noj - 6-[ 1- pi peri di nyl ] pyrim do- pyri m di ne
Mel ting poisht:-BiPRE }whrgr@umow%q:hm% @@tlorgs%%hs|%\alﬁ$%wéwét R

acet at e/ netdgsdidion 4 by an=andhs, lpethfP4Rind; [ﬁﬁdﬁ@ﬂ?Y1oﬁﬁﬁh?D¥hin0,

051 (5111 AR %&ﬂwa{%“ﬂ% Lol iEah v onbipay aneds?L €1 © R

10: 8: 2) aminomethyl, morpholino, 1l-pyrrolidinyl, 1- p1per£&$h?IENENT

21 (2- penzy} B ARG TR BT EHEY o n{ii st i gans Ay sty

-dimethylamino-l-piperidinyl, 4 plperldlnyl or l-methyl-

4-piperidinyl group,
a 4-amino-3-methyl-i-piperidinyl group,
a 4-amino-4-methyl-1-piperidinyl group,

" a l-piperidinyl group which is substituted in position 3 by an
~aminomethyl, aminocarbonyl or aminocarbonylmethyl group,

a l-azacycloheptyl or 4-amino-1l-azacycloheptyl group,
a morpholino group,

a l-piperazinyl group which is substituted in position 4 by a
2-methoxyphenyl, 3-methoxyphenyl or 4-methoxyphenyl group,

a l-homopiperazinyl or 4-methyl-l1l-homopiperazinyl group,

an 8-azabicyclo{3.2.1]-8-octyl group which is substituted in

position 3 by an amino or acetylamino group or
an (RgNRg) group in which
R4 represents a hydrogen atom, a methyl or ethyl group,
Rg represents a hydrogen atom,
a methyl group which is substituted by a 3-tetrahydrofuryl,

4-piperidinyl, l-methyl-4-piperidinyl, 1l-tert-
butyloxycarbonyl-4-piperidinyl or 4-quinuclidinyl group,

- This Sheet Has Been Reﬂla
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pyrimdo[5, 4-d] pyrimdine Melting point: 216[err]C (242) _

4-[ (4- Benzyl oxyphenyl ) am no] - 6-[t etrahydrof urfuryl - ..:L!“I"“"“II"“"“‘“I“
am no] pyri m do[ 5, 4-d] pyri m di ne Nblting_gg%gt: 178[err]C (24 Mos  x
4-[ (4-Benzyl oxyphenyl ) ani no] -6-[trans-4- t hyl am no-

cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne Prepared from t he conpounds of
Exanpl es XXXI'l and XLVI. Melting, point: 155] erri 0.56 (alum na;

met hyl ene chIor?Qmﬁ%kﬁ&lgﬁ%%?aY j¢Rt hangpbstituted in RPsitign 2(9¥4) 4-

(4- BenzylOxyphaﬂydﬁ@m?hp]aﬁkﬁé-aﬂ1E§rﬁsﬁu£§E¢ﬁ@@Hfﬁ?%yl -1- plp?ra21n¥ln?grs
do[ 5, 4 err econposi tion i
DY om 1360 or 1] O L HRSEAAE AC AR PR o det ST (Sr Ry

acet at e/ net hanol = 10:3: 1) 245)|)(3 S) -4-

[ 3- Chl or ophenyl ] &%ny -

am no] pyri m do[%%r%]%:yn??tr#ﬁe%?t ng point: 129-132[err]C Rf: 0.26
(alum na; nethyl ene chloride/ethyl acetate/nethanol = 10:3:1)

(246) 4-[(3- Chlro-ghrdp 0T HROGH WH 26 NO3 -Subdt 1+ ey hih ab&Peion 2 by an

car bonyl - 4- plperldlnylanlno rimdo rimdine Prepared from
4-[ (3-chl or o- 4qmﬁﬁﬁ éﬁ% QA %}xegiggtlonally in position 2 by a

butyloxycarbonmbm@ym[grombnylan1no]pyr|n1do[5 4-d] pyrim dine by reaction
with trifluoroacetic acid and subsequent -reaction with dinethylcarbanoyl
chloride and triethylamne. Melting point: 187- 188[err] C Rf: 0.59 (alum na;
pet rol eum et hed ét{proRWletgnaimuiitiaglolis- substituted in position 3 by an

amino group,
a 2-propyl group which is substituted in position 1 by a

| phenoxy, 4-aminophenyl, 1l-piperidinyl or diethylamino
group,

a 2-propyl group which is substituted in position 1 by an
amino group and additionally in position 2 by a methyl

group,
a 4-aminobutyl or a 5-aminopentyl group,

a cyclohexyl group which is substituted in position 4 by a
hydroxyl, dlmethylamlno, l-methyl-4-piperazinyl,
l-piperazinylcarbonyl, 1-methyl-4- plpera21nylcarbonyl
4-dimethylamino-1-piperidinyl, carboxyl,
morpholinocarbonyl, (1-pyrrolidinyl)carbonyl,
methoxycarbonyl, aminomethyl, methylamino,
methoxycarbonylamino, 2- (morpholinocarbonyl)ethyl or

2- (1-pyrrolidinylcarbonyl)ethyl group,

a cyclohexylmethyl group which is substituted in the
cyclohexyl moiety in position 4 by an amino, aminomethyl or
benzyloxycarbonylamino group or in position 3 by an
aminomethyl group,

This Sheet Has Been Reﬂ

]




rlgclg [2% 3- Chl or o- 4-f | uor ophenyl ) am no] - 6-[ 1- net hyl108 - (2471 II!,!M,!!LMHHIII I“II,

_3-piperidinylanino]pyrinido[5,4-d]pyrigigi§e Prepared fromthe

- of Exanples XXXII and XLVII, subsequent #daction with trifluoroacetic acid

~and subsequent reaction with sodi um cyanoborohydri de and fornal dehyde.

. Melting point: 142-146[err]C (sinters from125) Rf: 0.27 (silica gel;

- petrol eum et hea/ dtmpthydeBapdpeatikiinyl group, = 10:10: 4) (248)

4-[ (4- Benzyl oxy- 3-chl orophenyl )am no] -6-[trans-4-di -

met hyl ami nocycl ohexyl ami no] pyri m do[ 5, 4-d] pyrim dine Prepared fraomthe

conpounds of ERafpPaReXSLRYangTrRup| Whigh ds,gubstitutess insposition & by

oty (3T et st et - 0103
- - oxy=3-chl orophen am nol-6-[trans-4-di;

nethylaninocycﬁ@héig?EﬁFhX?E&FPﬁyﬁgfggﬂyé]8§rWﬁ?&?ﬁgcﬁFEBQV&dgFﬂ&mﬂ:he

conpounds of Exanples XXXI| and XLVI. Melting point: 126-128[err]C Rf: 0.48

(al um na; petrQIggghgﬁggéhg&ﬁybrgﬁsgate/nethanol 10: 10: 0. 5)

a 3-quinuclidinyl, 1-benzyl-4-(azacycloheptyl), 1l-tert-
butyloxycarbonyl-4- (azacycloheptyl) or 4-(azacycloheptyl)

group,
— with the proviso that the compounds

4-[(4-amino-3,5-dibromophenyl)aminc] -6~ [ (trans-4-
hydroxycyclohexyl)amino] pyrimido [5,4-d] pyrimidine,

4-[(4-amino-3,5-dichlorophenyl)amino] -6- [ (trans-4-
hydroxycyclohexyl) amino] pyrimido[5,4-dlpyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6-[(trans-4-
hydroxycyclohexyl) aminol pyrimido [5,4-d]l pyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6-
(morpholino) pyrimido [5,4-d] pyrimidine,

4-[(4-chloro-3-nitrophenyl)amino] -6-[ (trans-4-
hydroxycyclohexyl)amino]pyrimido[5,4-d]pyrimidine,

and the compounds in which

the RyNRp, group represents a (3-chlorophenyl)amino,
(3-nitrophenyl)amino or (3-ethynylphenyl)amino group when Rg
simultaneously represents a tetrahydrofurfurylamino,
morpholino, 1-methyl-4-piperidinylamino,

N- (4-hydroxycyclohexyl) -N-methylamino,

4 -hydroxycyclchexylamino, 4-dimethylaminocyclohexylamino,
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(25Q (3'S)-4-[(3-Chloro-4-fluorophenyl)am no]-6-[(3' qU|nu

clidinyl)amno] pyrimdo[5,4-d]pyrimdine Melting point: 171- 1HHIHH l&l(“ﬁ“ll " |II|
0.38 (alum na; petrol eum et her/ et hyl ageéz&e/nethanol

[[err]]D20 = -38.2 (¢ = 1.0 in nethylen hrorlde/nethanol = 2 1) (251)

(3" R -4-[(3-Chl oro-4-fluorophenyl)am nol -6-[ (3" -qui nu-
clidinyl)am no] pyrimdo[5, 4-d] pyrinmdine Melting point: 162-164[err]C Rf

0. 39 (aIuntﬁanspétﬁérbeﬁw6wﬁép HRmdEet at&aRst-hanol = 10: 10: 2)

[allggo_ = 43@16?§9r01id9n'y'1) rFRBYngneyelbiekiaamhbaed tTadsl)
4- ( 1- |ndo|%n9$¥PB°ﬁaPsﬁarbﬁay59WF&PasﬁylémaP§ysrﬁﬁavne 0.30 g of

4- chl or o- 6- (nDrphollno)pyr|n1d0[5 4-d] pyrimdine, 0.28 g of indoline and 5

m  of buta ﬁ% g #gﬂn?g %%0&5% hC for 3 hours. The solvent is distilled
ator, €

off inard %ry and residue is triturated with water,
filtered off with suction and purified by chromat ography on a silica gel

col umm wnt@?@eﬁrﬁh@ugksage&éﬁkeggne%eaaqg -£R18Yo- Yl eh dorBpRing16 2E%R

t heory), t|n
group when Rq s1mu1taneously represents a l-methyl-

3-piperidinylamino, tetrahydrofurfurylamino,
3- (methoxycarbonylamino) -1-propylamino, N-methyl-
N- (2-hydroxyethyl)amino, 4-amino-l-piperidinyl, morpholino,
l-methyl-4-piperidinylamino, 4-hydroxycyclohexylamino,

"/ 4-dimethylaminocyclohexylamino, N- (4-hydroxycyclohexyl) -
N-methylamino, trans-4-carboxycyclohexylamino, trans-
4- (2- (morpholinocarbonyl)ethyl)cyclohexylamino, trans-
4- (1-pyrrolidinyl) carbonylcyclohexylamino or trans-
4-morpholinocarbonylcyclohexylamino group, are excepted,

their tautomers, their stereoisomers and their salts.

5. Following pyrimido[5,4-d]pyrimidines of the general formula
I according to Claim 1:

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-methoxycarbonylamino-
l1-piperidinyl]pyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [ {3-quinuclidinyl) -
aminol pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-formylamino-
1l-piperidinyllpyrimido[5,4-d]pyrimidine, '

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (aminomethyl) -
l-piperidinyllpyrimido(5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [1-methoxycarbonyl -
4-piperidinylamino] pyrimido[5,4-d]l pyrimidine,
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Rf: 0.48 (silica gel; petroleumether/ethyl acetate = 5: 10n
64. 65 H 5.42 N 25.13 Found: 64 69 5.47 Tﬂ'ﬂﬂ“ &ﬁﬂ"“"ﬁ#""

foll owi ng compound i s obtained in anal og 4 Exanpl e 2: (1)

4-(1, 2, 3, 4- Tetrahydr oqui nol i n-1-yl ) -6-nofp ollnopyrlnldo- ['5, 4- d]pyrlnldlne
Nbltlng poi nt: 105-1070C Rf: 0.27 (silica gel; petrol eum ether/ethyl
acetate = 1:1) Prepared fromthe conmpound of Exanple 11 and 1,2, 3, 4-

t et rahydr oqui nol i ne. Exanpl e 3 Coated tablets with 75 ng of active

substance 4- [13Tahhekocqnﬁl&@&b@h@mylAahunalsubqeaamanopropyl-
75.0 Cal ci,u 93.0 ng Mai ze starch

35.5 ny Po?V%Pgiggyﬁﬁaanéné dlpyrimidine, 145 g ;g
Fydroxypropylnethylcellulose 15.0 ng Magnesi um stearate

-5 g 4-[(3-chloro-4-fluorophenyl)amino] - %BQ4OaE§nobenzyl-
amino]l pyrimido[5,4-d]lpyrimidine,

4- [ (4-amino-3,5-dichlorophenyl)amino] -6- [trans-4- (morpholino-

carbonyl) cyclohexylaminol pyrimido [5,4-d] pyrimidine,

4-[(4-amino-3,5-dichlorophenyl) amino] -6- [trans-4- (pyrrolidino-
carbonyl) cyclohexylamino] pyrimido [5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[4- (4-piperidinyl) -
1-piperidinyllpyrimido(5,4-dlpyrimidine,

4—[(3-chloroj4-fluoropheny1)amino]-6-[4-(aminomethyl)—
cyclohexylmethylaminol pyrimido[5,4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-quinuclidinyl-
methylamino]pyrimido[s,4—d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [2-amino-2-methyl-
1-propylaminol pyrimido[5,4-d]lpyrimidine,

— 4- [ (3-chloro-4-fluorophenyl)amino] -6- [N-methyl-N- (1-methyl-
4-piperidinyl)aminol pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-piperidinyl-
methylamino] pyrimido([5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (morpholino) -
l-piperidinyl]pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6~ [4- (1-pyrrolidinyl) -
l-piperidinyllpyrimido(5,4-d]pyrimidine, '
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- 110 - Production: The active substance is mxed with ¢

phosphate, maize starch, polyvinylpyrrolidone, hydroxypropyl Mmﬂwmmwm“‘
and hal f of the stated anmount of nagnemlﬂ? tearate. Slugs wit net ef  *
of about 13 mm are produced in a tabletti §Smach| ne and are rubbed through

a screen with a nmesh width of 1.5 nmin a suitable nmachine and are m xed

with the remai ni ng anount of magnesi um stearate. These granul es are
conpr essed 4t-d (Balohdtarcots tilaanapheny )sawrinel 16 B3 1 nienelhyhbhi ne.

Core wei ght. 1methylaminolP{imido [5,4-d) imDdimex, The tabl et cores
produced in t%’ e\rﬁ'ymaereycc?at ed wth a film esseé?tﬁlral | y consisting of

hydr oxypr opyl net hyl cel | ul ose. The finished fil mcoated tablets are polished
W th beeswax.[ (3-chloro-4-fQarirshbHeayiBtaminglhie - PAS(1gnetlixhnpl e 4 Tabl ets

with 100 mi %flpaec];’.‘:[lld\.{l.e S_Hbslt ance Ct‘ﬁgpyqﬁ Ig% fm:.&o E’@b‘l eé] %ﬁi@&e, Active

subst ance
- 80.0 ngy Mai ze starch 340rrg

PonV|nyIprr | h e, J\@.g 1St ip@r at e
0’y v Q%ﬂ%ro 4-fluorop enyi% 0] Q@S r%XFctépn or ocess:

4- plpera21ny1)cyclohexylamlno]pyrlmldo[5 4- df;yrlml ine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-hydroxy-
1-piperidinyl]lpyrimido[5,4-d]lpyrimidine,

~ 4-[(3-chloro-4-fluorophenyl)amino] -6- [ (1-cyano-
4-piperidinyl)amino]pyrimido[5,4~dlpyrimidine,

4—[(3—chloro-4-fluorophenyl)amino]-6-[(1—methyl-
4-piperidinyl)methylamino] pyrimido[5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [2- (4- (morpholino-
carbonyl) -1-piperazinyl) ethylamino] pyrimido [5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-amino-1l-azacyclo-
heptyllpyrimido([5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (azacycloheptyl) -

aminol pyrimido[5, 4-d]l pyrimidine,

-4-[(3-chloro-4-f1uoropheny1)amino]-6-[trans-4—aminomethyl-
cyclohexylamino] pyrimido [5,4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)aminol] -6- [3-aminomethyl-
1-piperidinyl]lpyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6~ [4- (1-methyl-
4-piperidinyl) -1-piperidinyl]pyrimido([5,4-dlpyrimidine,
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Active substance, |actose and starch are m xed and noi st ened u

an aqueous sol ution of polyvinylpyrrolidone. After the npist c }“ﬂﬂrﬂl"“'"m””",
has been screened (nmesh width 2.0 nmm) and ergd on trays in a

50[err]C, it is screened again (nesh wi dt %7, 5 nmm) and the Iubrlcant S

m xed in. The m xture ready for corrpressmn S converted into tabl ets.

Tabl et " wei ght : 220 ny D anet bi pl anar, with

bevel on bokhl(3-chloro-4- fluorophenyl)aM1n°]?ﬁ(ﬂé?%mﬁPQnﬁﬂW?QQYkﬂmeS|de.

Exanpl e 5 7Japlpgbsidihh1}pYrithido [#CWi-a pytistigiee, Conposition: 1 Tabl et

cont ai ns: Act1ve substance 150. 0 ngy Lact ose powder
89.0 ny Mai ze starch 40.0 ny Colloidal silica -
10.0 ny Pol y\(Bryhpproeki-ddmerophenyl ) amino] -6H ehdoy 3 - adedrydsimimest ear at e
1.0 ng 8—azabicyclo[3.2.1]-8-octy1]pyrimf§§%§24na]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (4-amino-
l-piperidinyl)methyl-1-piperidinyl]pyrimido([5,4-d]lpyrimidine,

4-[(4-benzyloxyphenyl)amino] -6- [trans-4-dimethylamino-
cyclohexylamino] pyrimido[5,4-d] pyrimidine,

~/ (3'8)-4-[3- chlorophenylamlno] -6- [(3'-qu1nuc11d1nyl)-
amino]l pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [1-dimethylaminocarbonyl-
4-piperidinylamino]pyrimido[5,4-d]lpyrimidine,

(3'S)-4-[(3-chloro-4-fluorophenyl)amino] -6- [{3'-quinuclidinyl) -
amino] pyrimido[5,4-d]pyrimidine,

(3'R) -4-[(3-chloro-4-fluorophenyl)amino] -6-[(3'-quinuclidinyl) -
amino]l pyrimido [5,4-d]l pyrimidine,

and their salts.

6. 4-[(3-Chloro-4-f1uorophenyl)amino]—6-[1-methy1-
4-piperidinylamino] pyrimido[5,4-dlpyrimidine and its salts.

7. 4-[(3-Chloro-4-fluorophenyl)amino] -6-[trans-4-dimethyl-
aminocyclohexylamino] pyrimido[5,4-d]pyrimidine and its salts.

8. Physiologically tolerated salts of the compounds according
to at least one of Claims 1 to 7 with inorganic or organic
acids or bases.
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Producti on: The active substance is mxed with |actose, maiz r

silica, noistened with a 20% aqueous pol yvi nyl pyrrol i done squjﬂit@ﬂEEUﬂﬂﬂ"l"""
forced through a screen with a mesh width o% 1.5 nm The gra mos
dried at 45[err]C and agai n rubbed thrng?‘n4 he sanme screen and mixed with

the stated anmobunt of nagnesi um stearate. Tablets are conpressed fromthe

m xt ure. Tabl et weight: 300 ng Punch: 10
mm pl anar 9. Pharmaceutical containing a compoun@lgccordlngxgﬁppg deast

Hard- gel atigh&apputeaimst b £807MBr0f BRYLYE164RehaNgetolebaperl 8agent ai ns:
Active substance_, ] ) 150: 0 ngy Mai ze starch, dr
ca. REEOTHAT ERcEbeimpByde, addition wheg approprigheqthyone or

more inert excipients and/or diluents.

10. Use of a compound according to at least one of Claims 1 to
8 for the manufacture of a medicinal product which is suitable
for the treatment of benign or malignant tumours, in particular
tumours of epithelial and neuroepithelial origin, of metastasis
and of abnormal proliferation of vascular endothelial cells

(necangiogenesis) .

N 11. Process for the manufacture of a medicinal product
according to Claim 9, characterized in that a compound
according to at least one of Claims 1 to 8 is incorporated into
one or more inert excipients and/or diluents by non-chemical

means.
12. - Process for the preparation of the compounds of the
general formula I according to Claims 1 to 8, characterized in
that

a) a compound of the general formula

Z1
; : ' N R
o ¢
NENEN , (II)
AN
| N

in which
Re is defined as in Claims 1 to 7, and
Z1 represents a leaving group, is reacted with an amine of the

general formula
H- (RzNRp) , (III)

in which
Rz and Ry are defined as in Claims 1 to 7, or
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g/ggnesi o thgfat(r)atng Pr oducti on: TheSégt We subst ance i HI'I'(!J('EI"“IUIIMH I
tof n0. am

ancil | ary substances, passed through a screen with a nmesh w¢ (
and ni xed honobgeneously in a suitable appdt?atus. The final mixture is

packed into hard gelatin capsul es of size 1. Capsul e contents:
about 320 ngy Capsul e shel | : hard gel atin capsule size 1.
Exanple 7 Suppositories with 150 ng of active substance 1 Suppository

ol "Sooff) 166 PR Sompounas o, ohe asnerat AT RIS
460.0 ny Palepresanits ane i Bheradierlementionxd. fonRe in Claims 1 to

2,000.0 N7 and linked via an oxygen or nitrogen‘aé%“%ﬁo the pyrimido-
[5,4-d]pyrimidine, a compound of the general formula

Ry R
asy~ Ro
Ne_Z
~ -~
N ré LI
LI

in which

Ry and Rp are defined as in Claims 1 to 7, and

Z, represents a leaving group, is reacted with a compound of
the general formula

H - Rc ’ (V)

in which

Re represents the radicals mentioned for R, in Claims 1 to 7
and is linked via an oxygen or nitrbgen atom to the
pyrimido[5,4-dlpyrimidine, and

if required a compound of the general formula I obtained in

this way and containing an amino, alkylamino or imino group is
\_/ converted by acylation or sulphonylation into a corresponding

acyl or sulphonyl compound of the general formula I and/or

a compound of the geheral formula I obtained in this way and
containing an amino, alkylamino or imino group is converted by
alkylation or reductive alkylation into a corresponding alkyl
compound of the general formula I and/or

‘a compound of the general formula I obtained in this way and
containing a carboxyl group is converted by esterification into
a corresponding ester of the general formula I and/or
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Cubstance i s homogencousl y. di sper sed ther el n and the ml Hlﬂlﬁ |Il&l||||}|||;||||||_

cool ed nol ds. Exanpl e 8 Suspensi on m& B 50 ng of active*substanoce s
100 m of suspension contain: Acti ve 3ubst ance

1.00 g Car boxynet hyl cel | ul ose Na salt 0 10 g Met hyl

p- hydr oxybenzoat e 0. 05 Pro% droxybenzoat e
0.01 g a ggeppeend of the general formula tay@ ig thisgwawkm@snd

5.00 g céﬁt@ihﬂhgsa|dhrBBxyIO%rSéé@@%throup is e rted bylaAMAHH iHh

D oti P ea 3814 eohEEBRERding puif COtNERR, Beneaal, dopmuta T and/ox"

hydr oxybenzoat es, and gl ycerol and carboxynethylcellulose sodiumsalt are

di ssol ved 1 h t L LT o] I d.to m erature
o o501 ved 4hesg it be L bOferTIepoohith09 e QRO o agM Lemsts
di sper sed. C¢@¥%#n%ﬂ§ %u@ﬁlmarﬂe0§089¢9§ﬂaﬁwlhvdﬁnxxﬂdgrngpfuév@@mwwgthdhe '

been addedhprékfisepbyesntbhs sYsPEBpbAALILS E%2BHALEd WpBus UE RGef O

general formula I and/or

if necessary a protective radical used in the reactions
described above is eliminated again and/or

-’ if required a compound of the general formula I obtained in
this way is fractioned into its stereoisomers and/or

a compound of the general formula I obtained in this way is
converted into its salts, in particular for pharmaceutical use
into its physiologically tolerated salts.
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deaer ati on. 5 m of suspension contain 50 ng of active substance.

-114 - Exanple 9 Ampoul es with 10 ng of active substance

Conposi tion: Active substance 10.0 ny 0.01 N.
hydrochl oric acid q.s. Doubl ed- di sTi FP&d wat er ‘ad 2.0 m
Producti on: The active substance is dissolved in the required anmount of

0.01 N HA, nmade isotonic with sodiumchloride, sterilized by filtration
and di spensed into 2 m anpoul es. Exanpl e 10 Ampoul es with 50 ng of
active substance

Abstract

The present invention relates to pyrimido[5,4-d]pyrimidines of

the general formula

Ry R
‘\N/’ b
NZ /N\1//Rc'
I (1)
L AN
! N
T’
in which
Ry to R are as defined in Claim 1, their tautomers, their
stereoisomers and their salts, in particular their
physiologically tolerated salts with inorganic or organic acids
or bases, which have valuable pharmacological properties, in
particular an inhibitory effect on signal transduction mediated
by tyrosine kinases, their use for the treatment of disorders,
in particular of oncoses, and their preparation.
—
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C,orrfiiosition:

Acti ve substance 50 0 ny 0.01 N

hydrochloric acid q.s. Doubl ed-di stilled water ’ 10.0 m

Pr oducti on:
0.01 N HC1,

The active substance is dissolve q unt )
made i sotonic with sodium chloride, B 47 I 3dal O
15

and di spensed into 10 nl. anpoul es.

t he general

) Patent C ai ns 18%r|mdo[54d]pyr|md|nes of
formul a

(73 ) 4-[(3- Chgoro 4- fluorophenyl)amlno] -6-[4- (dlmethylamlno_
carbonyl)phenylamlno]pyr1m1do[5 4- d]pyrlmldlne

(.74.) 4—[(3—Chloro-4—fluorophenylfamlno]—6-[4—(acetylamino—
phenylanino] pyrimido (5,4 -d] pyrimidine

{75 ) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (dimethylamino-
carbonylamino) phenylamino} pyrimido [5,4-d] pyrimidine

(.76 ) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (ethylamino-
carbonylamino) phenylamino] pyrimido (5,4-dlpyrimidine

(77) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4- (N-dimethylamino-
carbonyl) -N-methylamino) phenylamino]l pyrimido [5,4-d] pyrimidine

(78) 4—[(3-Chloro—4-fluorophenyl)amino]—6—[4-(3—oxo-1—pipera—
zinyl) cyclohexylamino) pyrimido[5, 4-d)}pyrimidine

( 79) 4-[(3-Chloro-4-fluorophenyl)amino}-6-{4-(4-methyl-3-oxo-
1—piperaziny1)cyclohexylamino]pyrimido[S,4-d]pyrimidine

( 80.) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{4- (methoxycarbonyl-
amino)cyclohexylaminol pyrimido (S, 4-dlpyrimidine (cis/trans
mixture)

Prepared from the compounds of ékample XXXII by reaction with
cis/trans-1,4-diaminocyclohexane and subsequent reaction with
methyl chloroformate.

Melting point: 230-235°C

Rf: 0.53 (alumina; petroleum ether/ethyl acetate/methanol

= 10:10:2)
(81) .4-[{(3-Chloro-4-fluorophenyl)amino) -6-[4- (1-

piperidinyl)cyclohexylamino] pyrimido (S, 4-d]l pyrimidine

(82.) 4-[{(3-Chloro-4-fluorophenyl)amino) -6-[4- (1-
piperazinyl)cyclohexylaminol pyrimido[5,4-d]lpyrimidine
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i n which Ra denotes a hydrogen atom  Rb denotes a phenyl group which is
Substituted by the radicals Rerr] to R3, which can be identical or

-di fferent, where Rl err] represents a hydrogen, fluorine, chlorine or
brom ne at om - a trifluoronethoxy, ggthyl, hydroxynethyl,
trifluoronethyl, ethynyl, nitro, cyano, phenoxy, phenyl benzyloxy,
_benzyl, 1,1, 2 2- tetrafluoroethoxy or net hoxy represents a

fhydrogen at blfﬁ3 hriafd n@hl%?h9rE#Vﬁﬁoﬁhenylaﬁﬁéﬁﬁilrém[ﬁo(éréaﬁ%mlamm@s
represents ah l?é@ﬁ&:[‘myﬂ élBEex?héﬁihBPp?flﬁiam[B¢4 -d] pprmud:.% Ra and
e

'Rb denot €, to e nitro
+1-i ndol i nyl Eﬁpﬁ? e??%h?ﬁ?%ﬂg?aﬁ ﬁnéx%Wp ?o ‘Xﬁﬁdby ﬁEaHEﬁBPe¥%§h
?cyclopenty14»amin@mynl@h&*mn@&thexﬁ&ahybenalghonessﬂM@nsin|neagens aﬁalaced

: by an Oxygenugsté)qmle%t bf{eéwctl_\kvgl ﬁiﬁﬂfgn WPHR 4- -dimethylaminopyridine and
sodium cyanoborohydride.
Melting point: 175°C {(decomposition)
Rf: 0.44 (alumina; wmethylene chloride/ethyl acetate/methanol =
10:5:1)

L_l?‘l)

(84 )-4-[(3—Chloro-4—f1uorophenyl)amino]-6—[4—ethylaminocyclo—
hexylamino] pyrimido [5,4-d) pyrimidine

(85) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (4-amino-
1-piperidinyl)cyclohexylamino]l pyrimido [5,4-d]lpyrimidine

(86 ) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-cyanocyclohexyl-

amino] pyrimido{5,4-d] pyrimidine

(87 ) 4-[(3-Chloro-4-fluorophenyl)amino) -6-{4-(4-acetyl-
l-piperazinyl)cyclohexylamino] pyrimido{5,4-d]pyrimidine

(88 ; 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (dimethylamino-
carbonylamino) cyclohexylamino) pyrimido [5,4-d] pyrimidine

(89 )'4—[(3-Chloro—4—f1uorophenyl)amino]—6—[4—(ethylamino—
carbonylamiho)cyclohexylamino]pyrimido[5,4-d]pyrimidine

(90 } 4-[(3-Chloro-4-fluorophenyl)aminol-6-[4-
(benzoylamino) cyclohexylamino] pyrimido [S5,4-d) pyrimidine

(,91)-4—[(3—Chloro—4—fluoropheny1)amino]-6—[4-(phenylsulphony1—

amino) cyclohexylamino] pyrimido [5,4-d] pyrimidine

(92) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (phenylacetyl-
amino) cyclohexylamino]l pyrimido(5,4-d]pyrimidine
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-116 - a cycl ohexyl oxy group in which the nmethylene group in p05|t|on 4
is replaced by an oxygen atom‘or by an N-al kyl i m no group, a oo
~1-pyrrolidinyl group which is substituted in position 3 by an ani no,

al kyl am no, dial kyl am no or 4-hydroxypheny§igroup and optionally
additionally by a nethyl group, a 1-piperidinyl group which can be
substituted by an am nonethyl, al kyl ani nong '

, | yl,- (1-
pyrrolidi ny( Pt it [ Q1Cb1%§?r‘élrﬁ%/¥?ﬁ%Ph?PYl$i%gn%flbgr E% n}élﬁ%ngifgpmpclo-

(4- et hyl - L1 183) ioH@i?I&mlnﬁppﬁhﬂhiﬂ@MBthyﬁ]pyrlmldlne
al kyl car bony am norre kyl sul phonyl am nonet hyl , cyanonet hyl ,
am nocar bonyl met hyl ,  ami nocarbonyl, (1-piperazinyl)carbonyl, (4-methyl-

1- pi per azi n(yl9)40)ar4}oh(,d Clﬂ@mb@xi;?bndwd)phémalkmym}-b@nwe('hydlethyl 1-

L Py SN bon AL IOR A s e PR PRI R W i atne
2-(1- pyrrolﬂmm@rmme{Wchlqm-bég)x@m?@pl@ﬁ(r}yl)ammo] -6-{trans-

al koxycar bonyl g % IR Y [ 9)X-a] pyrlmldlne by reaction
al kyl am nocar on thyI ox_y, d| a

| Kyl am nocarbon | met h %é‘{ Y,
nor phol i nocrtdoiA tRanAAtBdAZoY 11 dﬁ/fr/rc}fqbbﬂtnyd Nz %Wum '
jhplﬁerldl%ftﬁafihﬁfﬁﬁbﬁate‘4ﬁEiHHHYHdmﬂﬁsﬂdhﬂ)1 meﬁhy&gmguﬁifﬂﬂyJ gr?Fp
ich is supstituted.i S or 4 by an amino group and optionally
addi ti onal M;Slw q:[\/\ng%m]t%o% groups or by one hydroxyl, alkoxy,
fornyl am n®e: ai k&ysl artladm!,mmhaal meitdyilene mivlshdldedoeshbooy| &ml@oO 3)

( 95) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{4-(1-piperazinyl) -
carbonylcyclohexylamino] pyrimido[5,4-d]lpyrimidine

Prepared from 4-[(3-chloro-4-fluorophenyl)amino] -6-[trans-

4 -carboxycyclohexylaminol pyrimido [5,4-d]pyrimidine by reaction
with O- (benzotriazol-1-yl)-N,N,N', N'-tetramethyluronium
tetrafluoroborate, triethylamine and piperazine.

Melting point: 178-182°C

Rf: 0.47 (alumina; methylene chloride/methanol = 10:0.3)

( 96) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{trans-4-(cis/trans-

2,6-dimethylmorpholino) carbonylcyclohexylamino] pyrimido-

[S,4-d]pyrimidine

Prepared from 4-[(3-chloro-4-fluorophenyl)amino)] -6-{trans-

4 -carboxycyclohexylamino] pyrimido{5,4-d]pyrimidine by reaction

with O- (benzotriazol-1-y1l)-N,N,N' ,N'-tetramethyluronium

tetrafluoroborate, triethylamine and cis/trans-2,6-

dimethylmorpholine.

Melting point: 198-201°C

Rf: 0.40 and 0.33 (silica gel; petroleum ether/ethyl acetate/
methanol = 10:10:2)

(97 ) 4-{[(3-Chloro-4-fluorophenyl)amino]-6-{4-(thiomorpholino-
carbonyl) cyclohexylamino] pyrimido(5,4-dipyrimidine
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al koxycar bonyl am no, al kyl carbonyl am no, norpholino, 1-pyrrolidinyl,
1-pi peridinyl, 1-piperazinyl, 4-methyl- 1-piperazinyl,
-4-djnethy|anino-1-p|perldlnyl 4-am no-  1- plper|d|nyl

- 2-0x0- 1-pyrrolidinyl, 4- hydroxy 1- plperldlnyl
4-nethy|anino-l-piperldrnyl 3- oxo- 1- pr55a2|nyI 4- et hyl -

3- oxo- 1- pi perazi nyl , N—acetyl N- et hyl-ani no, N—nethyl

N- net hyl sul phonyl am no, 2-oxo-1-im dazolidinyl or 3-methyl-

2- oxo- 1-i m gdag ol i nyd - HIXBHL -4 - fluorophenyl yamino) -6 - [4- (thlomorphollno—
REPLACENMENT _SHEET

1- azacycl ofEFRAR &rcﬁjﬁﬂﬁeér?ycs1°$m¥&?ﬁw§91a¥5§m1@&[éd |ﬂ}§é’§|11"1161r+r§ or 4.
blykan am BQeghydaOIXb,-c&mls%u ﬁlwkaﬂhaﬁywmaihu]asnnoT(tmomorpholm%__ .
al koxycar bon 0.0 on [ou rou i C

i s op¥|onaFF¥£§B¥2t§t%t a°%§5i 8¥C¥°ﬁ% gfgb?%ﬁ%¥rlml€pE?ﬁ?ﬁ%f ?Sup
which is substituted in position 4 by a 2-am noethyl,. 2- alkylan1noethyl

2- di al kyl TLBRE! Bt 3 TERRURLI ROERADEAMhoRY1 PamPndl S| OfPURGLPELA LU ed by

an al koxy | S optiona
substi tut eﬁlpﬁrpésnylbﬁanb@py AY AR x}gfwol pyrimido[5,4-d] pyrimidine

(101) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(1-piperidinyl-
methyl) cyclohexylamino] pyrimido [5,4-d] pyrimidine '

(102) 4-[(3-Chloro-4-fluorophenyl)aminol-6-[4-(1-pyrrolidinyl-
methyl) cyclohexylamino] pyrimido [5,4-d]l pyrimidine

(103) 4-[(3-Chloro-4-fluorophenyl)amino)-6- {4~ (morpholino-
methyl) cyclohexylamino] pyrimido (5,4 -dlpyrimidine

(104) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{4- (1-piperazinyl-
methyl) cyclohexylamino] pyrimido (5, 4-d]l pyrimidine

(105) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (4-methyl-1-
piperazinylmethyl) cyclohexylamino]l pyrimido([S,4-d]l pyrimidine

(106) 4-[(3-Chloro-4-fluorophenyl)aminoc)] -6- [4- (methylamino-

methyl)cyclohexylamino] pyrimido [5,4-d]l pyrimidine

(107) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (ethylamino-
methyl) cyclohexylaminol pyrimido(5,4-d]lpyrimidine

(108) 4-[(3-Chloro-4-fluorophenyl)amino] -6~ [4- (dimethylamino-
methyl) cyclohexylamino]l pyrimido [5,4-d]lpyrimidine

(109) 4-[(3-Chloro-4-fluorophenyl)amino]-6-{1-(2-aminoethyl) -
4-piperidinylamino] pyrimido(5,4-d]lpyrimidine

(110) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1- (morpholino-

carbonyl) -4-piperidinylamino] pyrimido [5,4-d]pyrimidine
: REPLACEMENT SHEET

02 SEP 1999




an 8-azabicycl 0[3.2.1]-8-octyl group which is substituted ig=pgsT{i Ve +
an-am no, al kyl ami no,. di al kyl am no, al kyl car bonyl-ami no or ﬁtPLAééug@T?58¥'
al koxycar bonyl am no group or an (RANRS5) group in which [R& represents
a hydrogen atomor an alkyl group and . R5 represents a hyfdr ggeSERI999 |
a nmethyl group which is substituted by a G®rrq-cycl oal kyl group and in
whi ch the cycloal kyl noiety is substituted in position 3§ oF—4—ty—an

am no, am nonethyl, a | am nonet hyl or dial kyl am nomet hyl group, or _a

, .alk
met hyl ene gfddp) | ﬁ‘t[ﬁé“%h_left?l'éalfllﬂorﬁé’iwli@mrl@ﬁ’ﬂaéedlb?t' I537gen at om
an imno, pipeaidyhiMan@noNpet-kinhigarisQayd)pyramiiakkoxycarbonylinno,
(1-pyrrolidinyl)carbonylimno or norpholinocarbonylimno group, - - a.
cycl ohexyl net hyl group which is substituted in position 3 or 4 of th
cycl ohexyl (bi2} y4 by (anChleoxy¢afbaoybphengl) ambhobesz B oxmsabyaY lohE:xRA -

group, amino]pyrimido[5,4—]pyrimidine'118_

(113) 4-[(3—Chloro—4-fluorophenyl)amino]—6—[3-dimethylamino—

cyclohexylamino] pyrimido[5,4-d] pyrimidine

(114) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(2-amincethyl) -

cyclohexylamino] pyrimido{5,4-d) pyrimidine

(115) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (tetrahydro-
thiopyranyl S-oxide)amino]pyrimido(5,4-d]pyrimidine

(116) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (tetrahydro-
thiopyranyl S,S-dioxide)amino]pyrimido(5,4-dlpyrimidine

(117) 4- [(3-Chloro-4-fluorophenyl)aminol -6- [4- (1-piperidinyl) -
1-piperidinyllpyrimido (5, 4-d]l pyrimidine

(118) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (1-piperazinyl) -
l-piperidinyl]pyrimido{5,4-d] pyrimidine

Prepared from the compounds of Example XXXII by reaction with
4-hydroxypiperidine, oxidation with Dess-Martin reagent,
subsequent reductive amination with 1-tert-butoxycarbonyl-
piperazin and sodium cyanoborohydride and subsequent reaction

with trifluorocacetic acid.

Melting point: 178-180°C
Rf: 0./35 (Alumina; petroleum ether/ethyl acetate/methanol =

10:5:3)

(119) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (4-methyl-1-
piperazinyl) -1-piperidinyl]lpyrimido(S,4-d]pyrimidine

Prepared from the compounds of Example XXXII by reaction with
4-hydroxypiperidine, oxidation with Dess-Martin reagent and



a 4-qui nuclidi nyl met hyl group, an ethyl group which is syb HH%NJVS%EET

car boxyl,. al koxycarbonyl, am nocarbonyl, al kylam nocar bonyl],

di al kyl-am nocar bonyl, (1-pyrrolidinyl)carbonyl or norpholirfodar@@2$EP 1999
group, . an ethyl group which is substituted in position 2{by-a hydroxyl,
am no, cyano or 4-am nocycl ohexyl group, byga 4-piperidinyll group whrch

can be substituted in position 1 by an alkyl, alkyl carbonyli_gor

al koxycarbonyl group, or is substituted by a cyclopentyl group . in which a
met hyl ene gfebpeddentpradegtbyeanminpfiéosr Wt Rymﬁﬁfhﬁipgpéﬁﬁ?lnﬁ and

1- pi per azi nyso8{ @HPcyh6bos8RyReigubstituted in position 4 by an al kyl,
alkoxycarbogﬁl al ky carbon¥I 1-Q§rrolidinylcarbonyl or . '

mor phol i noc %%ﬁ&?gg?%bBF’o 6351680bsti t ut ed by a 3-oxo-1-pi perazinyl group
whi ch can bergsubss2t u{£uningppspét ool dunye then) &yhyYracg;atd /méthanol =
substituted by a 2-oxc5&;£§jgpzolidinyl group which can be substituted in
position 3 by an al kyl™group, a 2, 2-di al koxyet hyl group, a
Cerr]-alkyl group which is substituted by an am no group, wth the

ne. anot her byt 1 eblt RRSRa 0 PERuStobRERTE) ak B Fo% - B O(ERRMELRPLLREM -
subst i t ut ed bypipenidingeklayl pirer @iyl prrbnife v%&#ﬂ&ﬁ?%ﬂi@imﬁuted in
position 4 hyrddh: &V rom! e YESHRONYds 6P UBxMiple XXXII by reaction with
| 4-hydroxypiperidine, oxidation with Dess-Martin reagent and
subsequent reductive amination with 4-dimethylaminopiperidine
and sodium cyanoborohydride.
Melting point: 160-165°C
Re: 0.30 (alumina; petroleum ether/ethyl acetate/methanol =

10:10:2). ..

(121) 4-[(3-Chloro-4-fluorophenyl)amino}-6-[4-methylamino-
1-piperidinyl]lpyrimido[5,4-dlpyrimidine
Prepared from the compounds of Example XXXII by reaction with
4 -hydroxypiperidine, oxidation with Dess-Martin reagent and
subsequent reductive amination with methylamine and sodium
cyanoborohydride.
Melting point: 174-176°C
Rf: 0.40 (alumina; petroleum ether/ethyl acetate/methanol

= 10:10:4)

(122) 4-[(3-Chloro-4-fluorophenyl)amino) -6-[4-ethylamino-1-
piperidinyllpyrimido{5,4-d)}pyrimidine

(123) 4-[(3-Chloro-4-fluorophenyl)aminol] -6- [4- (morpholino-
carbonylamino)—1—piperidinyl]pyrimido[5,4—d]pyrimidine

(124) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (4-amino-1-
piperidinyl)—1-piperidinyl]pyrimido[5,4—d]pyrimidine

(125) 4—[(3-Chloro—4—f1uorophenyl)amino]-6—[4—methoxy-1—
pPiperidinyl]pyrimido[S,4-d]lpyrimidine



T Crid :."f
aIkyIcarbonyI group, a (err]-alkyl group which is substitjut L EMEN LT

4- am nophenyl,” phenoxy, C[err]-alkyleneimno, alkylanno, difplkylan no,

nor phol i no, al kyl car bonyl am no, al kyl sul phonyl ani no, 02 SEP 1999
- 119 - - al koxycar bonyl am no, I-pyrrol|d|nglcarbonylanino or _ ‘
nor phol i nocar bonyl am no group, with the pr8% so that the two hitrogen atons

in the Rc radical are separated from one anot her by at | east - Lwo._carhon

ZfﬁgfcarbonyFA%ghdg ng &Q#Ch 2 géiééﬁf }igmgo N@%4(gr8ﬁ8 Liher e

R6, R7 andIﬁywrdlldimph)enﬂpbperﬂénmybhpynxmddé[Ereﬂd]pgnxh1d1nepresent a
hydrogen atom or an al kyl group, a cycl ohexyl group which'is substituted

in position 4 by a hydrox yl, amno, alkylam no, dial kyl am no,
alkoxycarbonyléﬂhrkr éﬁk@hb@r%oﬁyfhm¢¥ﬁpbﬁnYlK%m¥§¢b -6 N[44t (4t wdsonytani no

group, by am (fgFidY 3 Ny fufo (R4 20 RBimi @i el i ned as

ment i oned above,” by a benzoylan1no pheny sulphonylan1no phenyl acet yl am no
or _
(128) 4-[(3-Chloro-4-fluorophenyl)amino]-6- {4- (4-methylamino-

1-piperidinyl) -1-piperidinyl]pyrimido(S,4-dlpyrimidine

(129) 4-((3-Chloro-4-fluorophenyl)amino]-6-[4-(3-oxo-1-
piperazinyl) -1-piperidinyl]pyrimido(5,4-d]pyrimidine

(‘130 4-((3-Chloro-4-fluorophenyl)amino] -6-[4- (4-methyl-3-oxo-
l-piperazinyl)-1-piperidinyl]pyrimido(5,4-d]lpyrimidine

(‘13}) 4-((3-Chloro-4-fluorophenyl)amino] -6- {4- (N-acetyl-N-
methylamino) -1-piperidinyl]pyrimido(5,4-d]l pyrimidine

{132) 4—[(3—Chloro—4—fluorophenyl)amino]-6—[4—(N—methy1—N—
methylsulphonylamino) -1-piperidinyl]lpyrimido(5,4-d]lpyrimidine
Prepared from Compound 153 in Example 1 by reaction with
methanesulphonyl chloride and triethylamine.

Melting point: 225-227°C

Rf: 0.53 (alumina; petroleum ether/ethyl acetate/methanol

= 10:10:1)
Calculated: C 48.87 H 4.54 N 21.04
Found: 49 .07 4 .59 20.75

(133) 4-[(3—Chloro—4—f1uorophenyl)amino]-6—[4—(2—methoxy-
carbonylethyl) -1-piperidinyl]pyrimido[5,4-d] pyrimidine

(134 4-[(3-Chloro-4- -fluorophenyl) amino] -6- [4- (2 -carboxyethyl) -
1-piperidinyl])pyrimido[S,4-d] pyrimidine

(135) 4—[(3~Chloro—4—fluoropheny1)amino]—6—[4-(2—(morpholino—
carbonyl)ethyl)—1-piperidiny1]pyrimido[S,4—d]pyrimidine



2-phenyl propi onyl am no group, by a' 5- to 6-nenbered al kyl enei m no group,

where in the abovenentioned 1-piperidinyl groups the met hyl ene group in

position 4 can be replaced by an oxygen atom by an imno, N-alkylimno,
N—alkylcarbonylln1no N-al koxycarbonyl i no or_ N-al kyl sul phonyli m no group, -
or is substituted by a 3-oxo- 1-piperazin group which can be substituted
I n position 4 by an aIkyI group, or is substituted by a-cyano, car boxyl ,

al koxycar bo e Whi g4 | -
aubst] tut ed Wplos T S r@ﬂ?‘i‘c‘?ﬁﬁ@‘% S04 J0LED- L2 RRLhOOERA) -
ring atonsnﬂpﬂpﬁixﬂﬂqykiﬂyrh ]EW%#@#¢¥P?he abovenenti oned 1-

pi peridi nyl groups the nethylene group I n p05|t|on 4 can be repl aced by an
oxygen or sulphur atom by a sul phinyl hon al k I|m

N- al kyl car Homyi dinld 3 1R kauesd Wh‘?ﬁ@ %/rN?]a ‘n%uﬁ) Ohy1-
group, or b&h@qgsmiﬁﬂﬁé*ﬂadﬁylKﬁ?ﬂ@ﬁfﬂﬁﬂSU4Kd}é§fﬂmﬂdfﬂéy| QVOUD haV|ng in

each case 5 t0 6 ring atons in the al kyl eneimno noiety, where in the
abovenenti oned 1-pi peridinyl groups - - 120 -

t he met hyl gngsgyr @ur{ (i qidsind -an- #A wrarodiee melpl anciatb Joyé -alt -06d-geat bt baminy - an

N-al ), K
uni ch s SGRECCRPET N e S e B R e D P Byt -

carbonyl, 1- plperldlnylcarbpnyl or norphollnocarbonyl group, a cycl ohexyl
group whi ch {4g)suybgtiztidtadidl 4293iudpherd ) aminol -6 - [4- (2-dimethylamino-
carbonylethyl) -1-piperidinyl] pyrimido[5,4-d]pyrimidine

(‘140) 4- [(3-Chloro-4-fluorophenyl)amino] -6- [4- (2- (pyrrolidino-
carbonyl)ethyl) -1-piperidinyl]pyrimido{5,4-d]lpyrimidine

(141) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- (carboxymethyl-
oxy) -1-piperidinyl] pyrimido [5,4-d]pyrimidine

(142) 4-[(3-Chloro-4-fluorophenyl)amino}-6-[4- (methoxycarbonyl-
methyloxy) -1-piperidinyl]l pyrimnido[5,4-dlpyrimidine

('143) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [4- {aminocarbonyl-
methyloxy) -1-piperidinyl]pyrimido(5,4-d)pyrimidine

(144) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (methylamino-
carbonylmethyloxy) -1-piperidinyl]pyrimido[5,4-d]lpyrimidine

(145) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (dimethylamino-
carbonylmethyloxy) -1-piperidinyllpyrimido[5,4-d]lpyrimidine

(146) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4- (morpholino-
carbonylmethyloxy) -1-piperidinyl]lpyrimido(5,4-dlpyrimidine

(147) 4- [(3-Chloro-4-fluorophenyl)amino] -6- [4- ( (1-pyrroli-
dinyl) carbonylmethyloxy) -1-piperidinyl]pyrimido[5,4-d] -

pyrimidine
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an am no, al kyl am no or dial kyl am no group, a cycl ohexyl group in which
the methyl ene group in position 3 or 4 is replaced by an imno or

N-al kylimno group or the nethylene group in position 4 is replaced by an
oxygen or sul phur atom -a sul phinyl, sul phonyl, N-fornylimno, N-cyanim no,
N- al kyl carbonyl i mi no, N-al koxycarbonyli m-no27N-1{2-ani noet hyl )i ni no,
N-aninocarbonylinino N- al kyl am nocar bonyl i m no,

N—(dlalkyl carb m no, nor oI| carbo

N- (I -pyrrol |1d| yl%a[r@éréh])‘?’?ﬂ'rﬁ) phe T%ﬁ@yﬁ‘m?ﬁ%‘ﬂﬁthyl 1'.
cycl opent ylpigieatid iwiildpyhrs neidestd tMchpymmahme on 3 by an am no,

al kyl am no, di al kyl am no, carboxyl, al koxycarbonyl, am nocarbonyl,

al kyl am nocar bonyl , di al kyl am nocar bonyl, nor phol i nocarbonyl or 1- pyrroli-
di nyl car bor(yk9 §r aud (Gr—dhiqweillt-ifdmorcaﬂ'msﬂy amimadr-oicyb2 - erpyradkydigydip,

3 i di . b
?al kslyza:]gi h%gkg‘yg‘é{ril%gﬁ% wé}lr‘%uéjlhﬁl ng | n eag{hltﬂég I&lt(f)ﬁéalrl %gagt ons in the

al kyl enei m no noiety, where in the abovenenti oned 1-piperidinyl groups the

net hyl ene grogp kb m@sbhu@&o44cemula@omah@qe@moqnswmgmnfgtg{pmmmoan

mno. N alkyl L1 50, N2l TLRONI LT A0 ot WiAlsacbony T m no”ar oup.

(151) 4-[(3-Chloro-4-fluorophenyl)amino} -6-[4-amino-4-methyl-
l-piperidinyl]lpyrimido(5,4-d]l pyrimidine

Prepared from the compounds of Examples XXXII and Compound 2 of
Example XXXVI.

Melting point: 188-190°C

Rf: 0.50 (silica gel; methylene chloride/methanol/concentrated

ammonia = 9:1:0.1)

(152 4—[(3—Chlor6—4—f1uorophenyl)amino]—6—[endo—3—amino—8—
azabicyclo{3.2.1]-8-octyl]lpyrimido(5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and XXXVI.
Melting point: 238-240°C

Rf: 0.34 (silica gel; methylene chloride/methanol/concentrated

ammonia = 9:1:0.1)

(153) 4-[(3-Chloro-4-fluorophenyl)amino}-6-[(3-methylamino-8-
azabicyclo(3.2.1]-8-octyl]lpyrimido[5,4-d] pyrimidine

(154) 4-[(3-Chloro-4-fluorophenyl)amino]-6-(3-dimethylamino-
8-azabicyclo[3.2.1}-8-octyl]lpyrimido(5,4-d]lpyrimidine

(1s5) 4-{(3-Chloro-4-fluorophenyl)amino] -6-{endo-3-acetylamino-
8-azabicyclo[3.2.1]1-8-octyl]pyrimido(5,4-d]lpyrimidine

Prepared from Compound 184 of Example 1 by reaction with acetic
anhydride and triethylamine.

Melting point: 214-216°C (sinters from 130°C, but then
resclidifies)

Rf: 0.53 (silica gel; methylene chloride/methanol/concentrated

ammonia = 9:1:0.1)
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- 121 - a benzyl group which is substituted in position 4 by an

-am no, al:kyl am no or .di al kyl am no group, a cycl oheptyl group in which
~the nethylene group in position 4 i's replaced by an im no, ' '
N- benzyl i m no, - N-al kyli m no, -N-al kyl carbonyl i m no,

N al koxycar bonyl i m no or N-al kyl sul phd#8/1 i4mi no group, or a
3-qui nucl i di nyl group, where, unless otherw se indicated, the

abovenentioned al kyl, al kyl ene and al ko leties,each_contain 1.to 4

o bon ot o6 ¥ v 1 bl R Lpeor sor Tnaroshbey]) SHESSLRRS (3808 Culat ing
represent gndtdnel Drideridinyppgnihiasinps gdbpprimedife si nul t aneously
represents a 1- piperidinyl group which'is substituted in position 3 by an

am no, dinmethylam no, acetylam no or nethoxycarbonyl am no group or in
position 4 (ap7an &nf (®-Chiloioes hfleoarophenylpaming SGprem¢@hM§Bu&ph@ngﬂoup

whi ch i's optional |y, spbstitut edad B PASYELRIad (BYa 2aIByFithi 4L AP,

(158) 4-[(3-Chloro-4—f1uorophenyl)amino]-6—[4-ethylaminomethy1-
1-piperidinyl]l pyrimido(5,4-dlpyrimidine

(159) 4-[(3—Chloro—4-fluorophenyl)amino]-6-[4-methy1émino—
methyl-1-piperidinyl]lpyrimido(5,4-d]lpyrimidine

(160) 4-[(3-Chloro-4-fluorophenyl)amino]-6-{4-(1-piperidinyl) -
methyl-1-piperidinyl] pyrimido(5,4-d]lpyrimidine

(161) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{4-(1l-piperazinyl) -
methyl-1-piperidinyllpyrimido(S,4-d]lpyrimidine

(162) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(4-methyl-1-
piperidinyl)methyl-1-piperidinyl]pyrimido[5,4-d]lpyrimidine
Prepared from the compounds of Examples XXXII and XXXIV,
subsequent oxidation with Dess-Martin reagent and subsequent
reductive amination with l-methylpiperazine and sodium
cyanoborohydride.

Melting point: 138-140°C

Re. 0.55 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:1)

(163) 4—[(3—Chloro-4-fluorophenyl)amino]-6-[4-(morpholino-
methyl) -1-piperidinyl] pyrimido(S, 4-d]pyrimidine

(164) 4-[(3—Chloro-4—fluorophenyl)amino]-6—[4—(1-pyrrolidinyl)-
methyl-1l-piperidinyl]lpyrimido(5,4-d}pyrimidine

| REPLACEMENT SHEET
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a l-pyrrolidinyl group which is substituted in position 3 by an am no or

-di met hyl am no group, a 1-piperazinyl group which is substituted in

position 4 by a 2-am noethyl group, a cycl ohexyl am no group which is

. substituted in position 4 by a carboxyl, (1-pyrrolidinyl)carbonyl,

nmor phol i nocar bonyl, 2-(norpholinocarbonyl)ethyl, am no, dinethylam no,

acetyl am no, hydroxyl, N-acetyl-N nethylra®i%o,~ 1-pyrrolidinyl or norpholino

group, - 122 - an

" N-(4-hydroxycycl ohexyl ) - N-net hyl am no group, an n-propyl am no group which

i's substitutegdesn POFisLiERALSrHY4 2 TREPEPNERYDPANL RG] NO- 0 - ATHEPR L AR HHOUP,

a 2-(1-p|pera2|ﬂ%i)ethylan1np %%fup which is o flonalj .Substituted in

position 4 drethgl pl pRiBSFHIN %Y?lﬁﬁgﬁ[ﬁefh PYLHRSI%r et hoxycar bonyl
group,

(166) 4-{[(3-Chloro-4-fluorophenyl)amino]-6-[4-acetylamino-

methyl-l-piperidinyl}pyrimido[5,4—d]pyrimidine.

- (167) 4-{(3-Chloro-4-fluorophenyl)amino] -6- (4-methylsulphonyl-
aminomethyl-l—piperidinyl]pyrimido[5,4—d]pyrimidine

1168) 4-{(3-Chloro-4-fluorophenyl)amino]-6-[4-cyanomethyl-1-
piperidinyl] pyrimido({5,4-d]lpyrimidine

(169) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(1-piperazinyl) -
carbonyl-1-piperidinyl)pyrimido[5,4-d]lpyrimidine

(170) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[4-(4-methyl-1-
piperazinyl)carbonyl-1-pipéridinyl]lpyrimido([5,4-d]pyrimidine

(171) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[4-(2-oxo-1-imida-
zolidinyl) -1-piperidinyl]l pyrimido(S,4-d]pyrimidine

(172) 4-((3-Chloro-4-fluorophenyl)amino] -6- {4- (3-methyl-2-oxo-
1-imidazolidinyl) -1-piperidinyl]pyrimido (5, 4-dlpyrimidine

(173, 4-[(3-Chloro-4-fluorophenyl)amino} -6-[2- (3-oxo-1-pipera-
zinyl)ethylaminol pyrimido {5, 4-d] pyrimidine

(174) 4-[(3-Chloro-4-fluorophenyl)amino]-6-{2-(4-methyl-3-oxo-
l-piperazinyl)ethylamino]l pyrimido(5,4-d]pyrimidine

(175) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[2-cyanoethylamino] -
pyrimido(5,4-d]lpyrimidine

(176) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2-(1-methyl-2-
piperidinyl) ethylamino) pyrimido([5,4-d]lpyrimidine
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a 1- hydroxynet hyl cycl opentyl am no, N-(2-hydroxyethyl)- N-ethylam no,
. 2-(acetyl am no) et hyl am no, tetrahydrofurfuryl am no,
4-t et rahydr opyr anyl am no, 4-oxocycl ohexyl am no, norpholino,
 4-pi peridinyl am no, 1-nethyl- 4-piperidinylamno, tert-butylam no-,

| sopropyl am no, 3-tetrahydrofurany|oxy,_4-¢§t1ahydropyranyloxy, 1- net hyl -
4- pi peridi nyl oxy or 1-nethy|-3-pyrro|idiﬁb Xy group, (i1) the RaNRb
group does not represent a (3-nethyl phenyl)am no group when Rc
si mul t aneously represents a -1-piperidinyl group which is optionally
substitut ed(iL@7posr {{3nCBLoro44 b§luon9§%@ny1) gnbupl of - [N-peshyleN-42by1an

ani nocar bonyb ¢ h 311 §o iﬁ&?i&hﬁﬁPchVELQB%MSP%?PMi&&T@,%Dcﬁ] ﬁgm{kag},go
group, a cyclohexyl am no group which is substituted I n position y a
car boxyl, nethoxycarbonyl, (1-pyrrolidinyl)carbonyl, norpholinocarbonyl,

ani no, di met hy$ and AD(3 aCklytrant Abludeophedyl yamiyskh+ doly e ppOF 1 AYAYOXY !
group, a 4-.piperidi ' oup ich is.optionally substitited in
position 1 %ﬁ}éf%}f[gwglﬁ%qé?@??gh%t%%ﬁhn# %Lnril‘?, N- net hyl am nocar bonyl ,

N, N- di met hyl am nocar bonyl, fornyl, cyano, am nocarbonyl or ethoxycarbonyl

group, 179) 4-&(3—Chloro-4-fluorophenylraﬂfﬁ%r-63W53¥EJHk0—1-imida—
C err]-al kyl am no, -hydroxyethy

1n . | am no
zolidinyl) ethylaminolpyrimido[5,4-d] pyrimidine

(180) 4-[(3-Chloro-4-fluorophenyl)amino}-6-(2-(3-methyl-2-oxo-
l-imidazolidinyl)ethylamino]l pyrimido([5,4-d]pyrimidine

(181) 4-[(3-Chloro-4-fluorophenyl)amino]-6-([2-(1-acetyl-4-pipe-
ridinyl)ethylamino]pyrimido[5,4-d}pyrimidine

(182) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[2- (1-methoxycarbon-
yl-4-piperidinyl)ethylaminolpyrimido(5,4-d)pyrimidine

(183) 4-{(3-Chloro-4-fluorophenyl)amino] -6-[2-(4-aminocyclo-
hexyl)ethylamino] pyrimido(5,4-d)lpyrimidine

(184) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[3-acetylamino-
propylamino) pyrimido({5,4-d] pyrimidine

(185) 4-[(3-Chloro-4-fluorophenyl)amino] -6~ [3-methylsulphonyl-
aminopropylaminol pyrimido[5,4-d)pyrimidine

(186) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[3-methoxycarbonyl-

aminopropylamino] pyrimido[5,4-dlpyrimidine

(187) 4-[(3-Chloro-4-fluorophenyl)amino]}-6-[3-{(morpholino-

carbonylamino) propylaminol pyrimido[5,4-d] pyrimidine

(188) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[l-piperazinyl-
carbonylmethylamino] pyrimido [5,4-d]pyrimidine
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4- oxocycl ohexyl am no, N- (4-hydroxycycl ohexyl)-N-met hyl am no, _

t etrahydrofurfuryl am no, 4-tetrahydropyranyl ani no, 3-nethyl nor pholino or
3-qui nuclidinylamno group, a 3,3-, 3,5-, cis-2,5- or

trans- 2, 5- di met hyl nor phol i no group, (i) the RaNRb group does not
represent a phenyl am no, (3-nethyl phenyl) amino, (3-bronmophenyl) amino,
(3-chl orophenyl )am no, (3-fluorophenyl)am vt (4-am no- o :

3-ni trophenyl)am no, (3, 4-dichlorophenyl)am no, (3-nitrophenyl)an no or

(3- et hynyl phengb) agi npes SERLP-IENF IR pRdyan emisio) -6efa emethgl a1 Rpi plgkino

, iv).th Rb d . - dj h I
Qmino. (3 crEbrspserghr T SR a s SRR RO i o

or (3-ethynylphenyl) am no group when Rc sinultaneously represents a

cycl ohexyl am e O PUP METL b5 SURSIdoEHG 1N aRQHDY L 8D [4- B¥e 8y L8] DOXYL 5 -
(1-pyrrolidi ]y?(} car bonyl_, nor phol_lqréacar honyl , _am g? di net hyl am no,

acet yl am no ®¥nyierHAY Hrefiiylaminad py: AR Ao P}é’éb‘?b‘%%%m no,

N- (4- hydr oxycycl ohexyl )- N-net hyl am no, 4-tetrahydropyranyl am no,
tetrahydrofuyfuryl am no, .4- axocycl.oh | 4-pi per i fdi 1Mo .0r,

1- et hyl - 4- p{]p"e‘r)%/ (ﬁa '%{Ea"rﬁlﬁooréjr 4u§1u°%%'%gkg?ﬁtgkﬁ§j g?otg cg%%@n%%u%lpr esent
a (3-fl uor opmeinyd )y ol dgy (Gug v @yrRmidiingl t aneousl y represents an

i sopropyl am no group, or (vi) the RaNRb group does not represent a

3-fl henyl ' -chl -4-neth l ' '
(4 chi'or o - Ao oA RS - 4 LHRFRBDS R FBLGISH ) G ¥R hoxyearbonyl-
(4- am no- 3, etyddrdmedimminisde (50 4 -G pgrinddine

(193) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[1-aminocarbonyl -
ethylamino] pyrimido{S,4-d]l pyrimidine

* (194) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-methylamino-
carbonylethylamino]pyrimido[5,4—d]pyrimidine

(195) 4-({(3-Chloro-4-fluorophenyl)amino] -6-[1-dimethylamino-
carbonylethylamino] pyrimido[5,4-d]pyrimidine

(196) 4-[(3-Chloro-4-fluorophenyl)amino] -6-{1-(1-pyrrolidinyl-
carbonyl)ethylamino] pyrimido(5,4-d]lpyrimidine

{197) 4-{(3-Chloro-4-fluorophenyl)amino] -6-[1- (morpholino-
carbonyl)ethylamino]l pyrimido{S,4-d] pyrimidine

(198) 4-[(3-Chloro-4-fluorophenyl)amino} -6-[1-(1l-piperazinyl-
carbonyl)ethylamino] pyrimido[5,4-d]pyrimidine

(199) 4-[(3-Chloro-4-fluorophenyl)amino] -6-(1-(4-methyl-1-
piperazinylcarbonyl)ethylamino] pyrimido[5,4-~d]lpyrimidine

(200) 4-{(3-Chloro-4-fluorophenyl)amino]-6-{1-(4-acetyl-1-
‘piperazinylcarbonyl)ethylamino] pyrimido(5,4-d]lpyrimidine
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«f '

3¥cyanophenyl)anino (4-am no- 3, 5- di bronophenyl ) am no,

(4- anmi no- 3- chl or o- 5- br omophenyl ) ami no or (3, 5-dichl oro-

~ 4-di net hyl ani nophenyl ) am no group when Rc S|nultaneously represents a

" 4- hydroxycycl ohexyl am no group, - 124
- their tautomers, their stereoisoners_ang,their salts. 2

Pyr|n1do[5 4- d]pyr|n1d|nes of the general fornmula | according to Claiml1,
I'n whi ch Ra denotes a hydrogen atom . Rb denotes a 3-chl orophenyl,

3-chl oro-4-fluorophenyl, 3-(1,1,2,2-tetrafl uoroethoxy)phenyl, 4-am no-

3, 5- di br onopheay] , 44{&mtflbldrﬁ-d+ﬁhl|mfﬁph€my1)at#xlﬁ@m-ytﬁ-ph@ffﬁperaz11q 1L

3 (beneyl oxsdabsata o BeseH S aisp e o Kbepad) s cil o orheny

3.ch!oro- 4- phenoxyphenyl 3- cyanophenyl 3- trlfluoronethoxyphenyl
3-trifluorongsdyy Wﬂwqc@l&&iiifm%ﬁﬂéﬂgl’%nﬁ 45 RG] g _ ;methyl- ~1-

3rethynylphenyl an1no-3-n|trophenyl Qr o- ni trophen
& chl oro- 4- RERRIFFRH L TR o125 PERRK AT My igHsad S . %mdhﬁynﬂmhdine
ﬁbnote, together with the nitrogen atom | ocat ed

(203) 4—[(3-Chloro—4-f1uorophenyl)amlno]—6—[2-(4—acetyl—1-
piperazinylcarbonyl)-2—propylamino]pyrimido[5,4—d]pyrimidine

ES (204) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [1- (morpholino-
; carbonyl) -3-pyrrolidinylamino] pyrimido (S, 4-d) pyrimidine

(205) 4-[(3-Chloro-4-fluorophenyl)amino]-6-[3- amlnocyclopentyl—
amino) pyrimido (S, 4-d] pyrimidine

(206) 4—[(3—Chloro—4—fluorophenyl)amino]—6—[3—methoxycarbonyl—
cyclopentylamino] pyrimido [S,4-d] pyrimidine

(207 4—[(3-Chlpro—4—fluorophenyl)amino]~6—[3-carboxycyclopen—
tylamino] pyrimido[S, 4-d] pyrimidine |

(208) 4-[(3-Chloro-4-fluorophenyl)amino] -6- (3 - (morpholino-
carbonyl) cyclopentylamino] pyrimido [5,4-d] pyrimidine

(209) 4- [(3-Chloro-4-fluorophenyl)amino] -6- [1-ethyl-2-pyrroli-
dinylmethylamino]l pyrimido (5, 4-3d] pyrimidine

ok ery
e SR L

(210) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-ethyl-3-pyrroli-
dinylmethylamino] pyrimido [5,4-d] pyrimidine

(211) 4-[(3—Chloro—4-fluorophenyl)amino]—6—[(3—aminomethyl-
cyclopentyl)methylamino] pyrimido[5,4-d] pyrimidine

(212) 4-((3-Chloro-4-fluorophenyl)amino]-6-{3-tetrahydrofuryl-
methylamino] pyrimido(S,4-d]l pyrimidine

PLACEMENT SHEET



between them a 1-indolinyl or 1,2, 3,4-tetrahydroquinolin-1-yl group and
. Rc denotes a 3-tetrahydrofuranyl oxy or 4-tetrahydropyranyl oxy group, a
1-pyrrolidinyl group which is substituted in position 3 by an am no,
~nethylam no or ethylam no group, a l-pyrrolidinyl group which is
: substituted in position 4 by a 4-hydroxypbehyt group and additionally in
- position 2 by a methyl group, a 1-piperidinyl group which is substituted
in position 2 by an am nomet hyl, (1-pyrrolidinyl)methyl or

- 125 -

- di nmet hyl am nonet hyl gr
~a 1- plperld(mMS)9%0083vwthrQiﬁ1ﬁﬂuﬂnqnh&nYL)@nposﬂPﬁedBmeyhgmamﬁnﬁo

§an1nonethyh,éyyfgyggfgymypyfymﬂgyﬁgQQQMI gangcetylan1nonethyl or
- met hyl sul phonyl am nomet’hyl” “gr oup, -plperl I nyl group which is
- optionally substituted in position 4 by an am no, hydroxyl, fornylanm no,

| methoxy, (214} 4-[(3-Chloro-4-fluorophenyl)amino]-6-[3-ethylamino-1-
' pyrrolidinyl]pyrimido[5,4-d]lpyrimidine

(215) 4-[(3-Chloro-4-f1uorophenyl)amino]-6-[1-(morpholino_
carbonyl)-4—piperidinylmethylamino]pyrimido[5,4-d]pyrimidine

(216) 4- [(3-Chloro-4-fluorophenyl)amino] -6- [1-acetyl-4-piperi-
dinylmethylamino] pyrimido[5,4-d]lpyrimidine

(217) 4—[(3—Chloro-41fluorophenyl)amino]-6—[l—methyl—4—piperi—
dinylmethylamino] pyrimido[5,4-d] pyrimidine '

(218) 4-[(3—Chloro—4-fluorophenyl)amino]-6—[3—piperidinyl—
methylaminol]l pyrimido (5, 4-d] pyrimidine

(219) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [2-piperidinyl-
methylamino]l pyrimido (S, 4-d] pyrimidine

(220) 4—[(3—Chloro—4—f1uorophenyl)amino]-6—[1—amino—2-propyl—
amino] pyrimido[5,4-d) pyrimidine

(221) 4-[(3-Chloro-4-fluorophenyl)aminol -6- (4 - (morpholino-
carbonyl) -1-piperazinyl]l pyrimido (5, 4-d) pyrimidine

(222) 4-[(3-Chloro-4-fluorophenyl)amino] -6- [N-methyl-N- (4-
piperidinyl)amino] pyrimido([5,4-d]lpyrimidine

(223) 4-[(3-Cyanophenyl)amino] -6~ [N-methyl-N- (1-methyl-4-

piperidinyl)aminol]l pyrimido{5,4-d]l pyrimidine

Melting point: 199-204°C

Rfg: 0.49 (alumina; ethyl acetate/petroleum ether/methanol
= 10:3:0.4)
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met hyl am no, ethyl am no, norpholinocarbonyl am no, mnet hoxycarbonyl am no,
acetyl am no, am nonet hyl, nethyl am nonet hyl, ethyl am nonet hyl,

2- car boxyet hyl , 2- nethoxycarbonylethyl 2- (nDrphoI|nocarbonyl)ethyl

2- ami noet hyl , 2-ami nocar bonyl et hyl, 2- met BA4am nocar bonyl et hyl ,

2- di met hyl am nocar bonyl et hyl , 2-(pyrro||d|nocarbonyl)ethyl '

: carboxynethyloxy nethoxycarbonylnethyloxy, aninocarbonylnethyloxy,

- met hﬁl ?m nQcs | h%%oﬂbrﬁ@iﬂdkﬁgh Aga) bmgnbmeshxﬁelmﬁthyl - (1
nmor phol i nocar’bonyl net 0 rrojrdin nyl et X mor phol i no,
1- pyrrol i dM@FER Y'Iﬁmﬁiﬁ%?ﬁ%%ﬂ§f1§%ﬁ%@i?ﬁfﬁ %é°ign§t§;PY£ p%pé%?dlnyl :
1- plpera2|mg1tl tj.xn&mzza?oyl 4-di et hyl am no- 1- plperldlnyl

4-am no- | m%ﬁpe 0. .BBZ'H o -t O\}flécgétggée/zgeéfgi’gﬁﬂxe\!tﬂeP/ﬂ@Ehgh%)il

4- et hyl a 2i3 DX

4- net hyl - 3- oxo- 1- pi pes axn rl;a ;2)N- acetyl - N— met hyI am no,

N- et hyl - N- et hyl sul phonyl am no, (1- piperidinyl)nethyl,

(1-pi perazinyl)methyl, (4-methyl- 1- plpera2|nyl)ne |, hollnonethyl
(1-pyrrol i d;m)mw T Fliononet kvkehenyl) ageng) aém rﬁHﬁ@? pyi-N-(1-

met hyl sul p%%% MANYELY a1 Sy BNORBE SV byr {di @b PS] 228Dyl remibony! ,
(4- met hyl - ra2|nyl)carbon I 2- 0X0- 1-im dazolidinyl or

3- nethyl ZMGQGJPS R i R iy %r%up, " a |l-piperidinyl group which is

substi t ut eg hy oa st (Rllungineup ety hoskét ave)/pytroleosi etbard=bgoan)ani no
group, f azacycl oheptyl or 4-am no-1-azacycl oheptyl group,

(226 ) 4-[(3,4-Difluorophenyl)amino) -6- [N-methyl-N- (1-methyl-
4-piperidinyl)amino] pyrimido(5,4-dlpyrimidine
Melting point: 196-198°C
Re: 0.59 (alumina; ethyl acetate/petroleum ether/methanol
= 10:5:0.4) '

(227) 4-[(3-Nitropheny1)aminoi-6-[N—methyl-N-(l-methyl—4—
piperidinyl)amino] pyrimido[5,4-d]lpyrimidine

Melting point: 199-203°C

Rf: 0.36 (silica gel; methylene chlorlde/methanol = 10:1)

(228) 4-[(3-Ethynylphenyl)amino]-6—[N-methyl-N—(l—methyl-4—

piperidinyl)amino]l pyrimido (5,4-d]lpyrimidine

Melting point: 162-165°C

Rf: 0.64 (silica gel; petroleum ether/ethyl acetate/methanol
‘= 10:5:1)

(229) 4-[(4-Amino-3-nitrophenyl)amino]-6- [N-methyl-N- (1-methyl-

4-piperidinyl) amino]l pyrimido(5,4-~-d]pyrimidine

Melting point: 242-246°C (sinters from 220°C)

Rf: 0.63 (silica gel; methylene chloride/methanol/concentrated
ammonia solution = 10:2:0.05)
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- 126 - a norpholino or 2,6-dinethyl norpholino group, a 1-pi perazinyl

. group which is substituted in position 4 by a 2-am noet hyl,

2- met hoxyphenyl, 3-net hoxyphenyl, 4-nethoxyphenyl or nDrphollnocarbonyI
group, a 1-honnpiperaziny| or 4-nethy|-1-honnpipera2|nyI group, an
8-azabi cycl0[3.2.1]-8-octyl group which jgssubstituted in position 3 by an
am no, nethylam no, dinethylam no or acetyl ami no group or an ( RANRS)
group in which R4 denotes a hydrogen atom a nethyl or ethyl group,

R5 denot ega8ghydr- qqarlc@ﬁ@ﬁo 3- nltxﬁi’ph r)mnoqr-etemqrtuHW1moupv a

TR R TR & g e e

l-tert- buMﬁhQiﬁgaphdmxl 41@ mmﬁ%ﬂrnﬂ | -acetyl - 4- plper|d|nyl
1- (nmor pholi_ nocatchonyl, pi_par.i i ny
1-et hyl - 3k yr?dlsg lepléa §%a ﬂ%ﬁ%b%fﬁcyc g%éhd% , g'té{rahyd?ofuryl

4- qui nucl i di nyl, 1- plpera2|nylcarbonyl 4- met hyl -
(231) 4-{(3-Chloro-4-fluorophenyl)amino] -6-[exo-3~amino-8-

azabicyclo[3.2.1]-8-octyllpyrimido[5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and XXXVI.
Melting point: 178-180°C

Rf: 0.41 (silica gel; methylene chloride/methanol/concentrated

ammonia = 9:1:0.1)

(232) 4—I(3-Trifluoromethoxyphenyl)amino]-6—[trans—4—hydroxy—

cyclohexylamino] pyrimido([5,4-d]lpyrimidine

Melting point: 224-226°C

Re: 0.41 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:10:2) '

(233) 4-[(3-Chloro-4-fluorophenyl)amino] -6-[1-amino-2-methyl-2-
propylamino] pyrimido[5,4-d] pyrimidine

Prepared from the compounds of Examples XXXII and Compound 1 of
Example XII and subsequent reaction with trifluoroacetic acid.
Melting point: 196-201°C

Rf: 0.43 (alumina; methylene chloride/methanol = 10:1)

(234 ; 4-[(4-Phenoxyphenyl)amino]-6-[1l-piperidinyl)pyrimido-

[S,4-d)lpyrimidine

Melting point: 175°C

Rf: 0.84 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)
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1- pi per azi nyl carbonyl or 4-acetyl -1-piperazinyl carbonyl group, an
ethyl group which is substituted in position 1 by a car boxyl,

met hoxycar bonyl, am nocar bonyl, ~ rmet hyl am nocar bonyl ,

di met hyl am nocar bonyl , 1- pyrrolidinyl carbonyl, norpholinocarbonyl,

1- pi perazi nyl carbonyl, 4-methyl - 1-pi perazigyl carbonyl ,
4-acetyl -1-pi perazinyl carbonyl group or in position 2 by a

- 127 - hydr oxyl , am no, cyano, 4-piperidinyl, 1-acetyl- 4-piperidinyl,

1- met hoxycar bonyl - 4- pi peri di nyl, 1-nethyl- 2-pyrrolidinyl, 1-piperazinyl,

3- ox0- 1- pi f23®mY¥i Ayl (44 Pheneyypiesyd) amiined ~&zimeyphod ingpyrimidcoxy car bonyl -
1- pi perazi pyl 4. swl: .3k @i per azi nyl

4-(n0rpho|?%b%a§%gggﬁ E?%n? erazinyl, 2-oxo- 1-imdazolidinyl,
3-nethy|-2M%%6149iﬁpaafélE&EHQI or 4-aninocycl ohexyl group, a

2, 2-di net h@%yeg hgb 0{8upica gel;ppepyblgumupthbirgbthglsabetihtel/adtihanol
position 2 by an anipolg[ggg)and optionally additionally in position 2 by a
met hyl group, - T

(236 ) 4-[(4-Phenoxyphenyl)amino] -6- [trans-4-hydroxycyclo-

hexylamino] pyrimido[5,4-d)pyrimidine

Melting point: 206°C

Re: 0.36 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)

237 ) 4-[(4-Benzyloxyphenyl)amino] -6-{trans-4-hydroxycyclo-

hexylamino] pyrimido([5,4-d] pyrimidine

Melting point: 217°C

Rf:-0.37 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)

(238) 4-[(4-Phenoxyphenyl)amino] -6-[1-methyl-4-piperidinyl-

amino] pyrimido{5,4-d]lpyrimidine '

Melting point: 157°C

Rf: 0.58 (alumina; methylene chloride/ethyl acetate/methanol
= 10:3:1)

(239.) 4-[(4-Benzyloxyphenyl)amino] -6-[1-piperidinyl]pyrimido-

[5,4-d]lpyrimidine

Melting point: 165°C

Rf: 0.60 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:5:1)

(240) 4-[(4-Benzyloxyphenyl)amino] -6-morpholinopyrimido-

[5,4-d]lpyrimidine )

Melting point: 152°C

Reg: 0.51 (silica gel; petroleum ether/ethyl acetate/methanol
= 10:8:2)
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a 1-propyl group which is substituted in position 3 by -an am no,
mor phol i no, acetyl am no, nethyl sul phonyl am no, nethoxycarbonyl am no or.
nor phol i nocar bonyl ami no group, a 2-propyl group which is substituted in
position 1 by an amino, phenoxy, 4-aminophenyl, 1-piperidinyl or
di ethyl am no group, - a 2-propyl group which is substituted in position 1.
by an amino group and additionally in posif4pn 2 by a nethyl group, a
- 2-propyl group which is substituted in position 2 by a.
(1- plperaZInyI)carbonyI (4- nethyl 1- plpera2|nyl)carbonyl or

éfoﬁgetyla . era2|néb)carbon groug*{%m g1g§qq oﬁy%gb£;|£q§gpentyi

acetyl am no,p fﬁ&&&{ggﬂlﬂﬁﬁyfﬁmwdlndlnethylan1nocarbony|an1no
et hyl am noc onyl am no_.or met hy| ) - N
_12g_ qm fhg pofh 3&45& yl am nocar bonyl ) - N- met hyl am no gr oup,

(242) 4-[(4-Benzyloxyphenyl)amino] -6- [tetrahydrofurfuryl-
amino] pyrimido [5,4~-d]pyrimidine
Melting point: 178°C

(243) 4-[(4-Benzyloxyphenyl)amino] -6- [trans-4-dimethylamino-
cyclohexylamind]pyrimido[5,4—d]pyrimidine
Prepared from the compounds of Examples XXXII and XLVI.

Melting point: 155°C
Re: 0.56 (alumina; methylene chlorlde/ethyl acetate/methanol

= 10:3:1)

(244 ) 4-[(4-Benzyloxyphenyl)amino] -6-[{4-amino-1-piperidinyl] -
pyrimido[5,4-d]lpyrimidine

Melting point: 150°C (decomposition, sinters from 136°C)

Re: 0.26 (alumina; methylene chloride/ethyl acetate/methanol

= 10:3:1)

245 ) (3‘S)—4—[3-Chloropheny1amino]—6-[(3'—quinuclidinyl)—

amino] pyrimido (5,4 -d]lpyrimidine ‘

Melting point: 129-132°C

Rfg: 0.26 (alumina; methylene chloride/ethyl acetate/methanol
= 10:3:1)

(246) 4-[(3-Chloro-4-fluorophenyl)amino) -6~ [1-dimethylamino-
carbonyl-4-piperidinylamino] pyrimido (5,4-d]lpyrimidine

~ Prepared from 4-[{3-chloro-4-fluorophenyl)amino] -6-[1-tert-
butyloxycarbonyl-4-piperidinylamino] pyrimido{S,4-d]pyrimidine
by reaction with trifluoroacetic acid and subsequent reaction
with dimethylcarbamoyl chloride and triethylamine.
Melting point: 187-188°C '
Rf: 0.59 (alumina; petroleum ether/ethyl acetate/methanol =

10:10:2)
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a cycl ohexyl group which is substituted in position 4 by a hydroxyl, am no,
‘met hyl am no, ethyl am no, dinethylam no, nethoxycarbonyl am no,

N-acet yl - N-net hyl am no, di net hyl am nocar bonyl ani no,

et hyl am nocar bonyl am no, benzoyl am no, phenyl sul phonyl am no,

phenyl acetyl am no, 2-phenyl propi onyl am ng,pgnmor phol i no, 1-pyrrolidinyl,

| - pi peridinyl, 4-am no-1-piperidinyl, 4-dinethylamno- 1-piperidinyl,
1-piperaziny| 1- met hyl - 4- pi per azi nyl, 3-oxo-1-pi perazinyl,

mor phal | nocdh BB AS {11 b9y B EPRgT FRapRBRFR ML Ro P LTAsFEERPE

(4- et hyl - 13{p1pﬁrmdqu)am1nothr1midgI@e&ad]pytimadboayl

(2, 6- di net hy, %9 f@@egﬁ@oe&h ﬁ&a&r@f]p#ﬁéﬁl Pserm@ﬂ,and 4 XLVIT,
carpon e,

;thlonnrpholln oxld |onnr nocar bony di oxi
- (4-acetyl - qukﬁ%ﬁ#%ﬁﬁr@@?%%%%%ﬁ?+thaﬁ¥h ?ﬁ??ceﬁ%?h?¢hﬂ1%Bﬁe?ﬁ??equent
et hyl am nori%ta{%mord|W§&1h¥é@@1\ﬁlﬂ@jl&l¥d>boﬁom@ﬁiddl ayd nBdiathldehyde .

LR S esn LR VS e LB L

' 2-(1-pyrr OlR ghi r(y.lzmr bleniyll ezt gal grpmtrolewn REmmianigtloeetiatoe/methanol
;3-dinethylaninocyclogpﬁ¥%]_lQHp, a 4-oxocycl ohexyl group, a
. cycl ohexyl met hyl group 'which I's substituted in the cyclohexyl miety in
. position 4 by an ami no, am nomethyl or benzyl oxycarbonyl am no group or in
; posi tion 3 (pagn AN MBI GEPLEL chlGropHEmBer ) hihd) 08 OpPr 3K CA- & 5-
coptionally substltuted |q

. " methylaminocyclohexylamino]l pyrimido([5,4-d] pyrimidine

Prepared from the compounds of Examples XXXII and XLVI.

Melting point: 154-156°C
Rfe: 0.40 (alumina; petroleum ether/ethyl acetate/methanol

= 10:10:2)

(249) 4-[(4-Phenoxy-3-chlorophenyl)amino] -6-[trans-4-di-

methylaminocyclohexylamino] pyrimido[5,4-d]lpyrimidine

Prepared from the compounds of Examples XXXII and XLVI.

Melting point: 126-128°C

Rf: 0.48 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:0.5)

(250) (3'sS)-4-[(3-Chloro-4-fluorophenyl)amino] -6-[(3'-guinu-
clidinyl)aminol pyrimido[5,4-d]pyrimidine
Melting point: 171-173°C
Rf: 0.38 (alumina; petroleum ether/ethyl acetate/methanol
= 10:10:2)
[a]D2° = -38.2 (¢ = 1.0 in methylene chloride/methanol = 2:1)

(251) (3'R)-4-[(3-Chloro-4-fluorophenyl)amino} -6-[(3'-quinu-
clidinyl)amino] pyrimido[5,4-d]lpyrimidine
Melting point: 162-164°C
Rf: 0.39 (alumina; petroleum ether/ethyl acetate/methanol

= 10:10:2)
[@lp?® = +36.6 (c = 1.0 in methylene chlorlde/methanol = 2:1) s
REPLALLMENT Sntei
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position 1 by a nethyl or ethyl group,

'REPLACEMENT SHEET : - 129 - a
4-pi peridinyl group which is optionally substituted in position 1 by a
formyl, cyano, nethyl, tert- but yl oxycar bonyl , net hoxycar bonyl ,

2- am noet hyl , nor phol i nocar bonyl or_(Njﬁ-Qjnethylanino)carbonyl group,
a cycl opentyl group which is substituted iif position 1 by a

hydr oxynet hyl or in position 3 by an am no, carboxyl, met hoxycar bonyl
or nor phol i nocarbonyl group, a 4-am nobenzyl group, a
4-tetrahydr Epamedel 2 4-t et r ahydr ot hi opyranyl S-oxide or '

4-t etrahydrothi opyranyl S, S-di oxi de group, a 3-qui nuclidinyl,

1- benzyl - 4- (azacycl oheptyl), 1-tert- . - N
butyl oxycar Bofdr IRACAARKN S RANARC L ipq-prAi A g d) Ry imidine
:1- (nor phol i +ch - ' ' hat the
‘conpounds 0.30 g of 4-chloro-6- (morpholino)pyrimido(5,4-d)pyrimidine,

0.28 g of indoline and 5 ml of butanol are heated at 110°C for
3 hours. The solvent is distilled off in a rotary evaporator,
and the residue is triturated with water, filtered off with
suction and purified by chromatography on a silica gel column
with petroleum ether/ethyl acetate (5:8).

Yield: 0.23 g (57% of theory),

Melting point: 150-152°C _

Rf: 0.48 (silica gel; petroleum ether/ethyl acetate = 5:10)
Calculated: C 64.65 H 5.42 N 25.13

Found: 64.69 5.47 25.08

The following compound is obtained in analogy to Example 2:

(1) 4—(1,2,3,4—Tetrahydroquinolin—l—yl)—6—morpholinopyrimido-
(5,4-d]lpyrimidine

Melting point: 105-107°C

Re: 0.27 (silica gel; petroleum ether/ethyl acetate = 1:1)
Prepared from the compound of Example III and 1,2,3,4-

tetrahydrogquinoline.

Example 3

Coated tablets with 75 mg of active substance

1 Tablet core contains:

Active substance 75.0 mg
Calcium phosphate 93.0 mg |
Maize starch 35.5 mg REPLACEMENT SHEET
Polyvinylpyrrolidone 10.0 mg
Hydroxypropylmethylcellulose 15.0 mg 02 SEP 1999
Magnesium stearate _ 1.5 mg

: 230.0 mg




4- [(4-am no-3, 5-dibronmophenyl)am no] -6- [(trans-4-hydroxycycl o-

. hexyl )am no] pyri m do[ 5, 4-d] pyri m di ne,, 4- [(3-chl oro-4-fl uorophenyl)
am no] -6- [4-am no-1-piperidinyl]- pyrimdo[5,4-d]pyrimdine,
4-[(3-ch|oro-4-f|uorophenyl)anino]-6;[3-%.' o-1-
pyrrolidinyl]pyrimdo[5,4-d]pyrimdine,” qg? [ (3-chl oro-4-fluorophenyl)
am no] -6- [4-(2-am noethyl) -1-pipe- razinyl]pyrimdo[5,4-d]pyrimdine,
4-1 (3-chl or o-4-fl uorophenyl ) am no] - 6-[ 3-am no- 1- .

- pipéeridinyl]pyrimdo[5, 4-d] pyrim dine

;4;[(370hloy%éﬁJ%éﬂﬁgphenyl)anino]-6-[3-
- pi peridi nylamno]pyrI mdo[ 5, 4-d] pyri m djne, , .
" 4-[ (3- chl orhe4 Fqtigieo FHRRAANGHR n’o‘%/ BLxed k4R | caL Gy RRpSRAAte . maize
. am no] pyr i rgeddch 4 pd1pwHingIbyerolidone, hydroxypropylmethylcellulose and
| | half of the stated amount of magnesium stearate. Slugs with a
diameter of about 13 mm are produced in a tabletting machine
and are rubbed through a screen with a mesh width of 1.5 mm in
a suitable machine and are mixed with the remaining amount of
magnesium stearate. These granules are compressed to tablets of
the required shaped in a tabletting machine.

Core weight: 230 mg

Punch: 9 mm, convex
The tablet cores produced in this way are coated with a film
essentially consisting of hydroxypropylmethylcellulose. The
finished film-coated tablets are polished with beeswax.

Coated tablet weight: 245 mg

Example 4

Tablets with 100 mg of active substance

Composition:

1 Tablet contains:
Active substance 100.0 mg
Lactose 80.0 mg
Maize starch 34.0 mg — ' .
Polyvinylpyrrolidone 4.0 mg REPLACEMENT SHEET
Magnesium stearate 2.0 mg 1 02 SEP 999

220.0 mg

Production process:

Active substance, lactose and starch are mixed and moistened
uniformly with an aqueous solution of polyvinylpyrrolidone.
After the moist composition has been screened (mesh width

2.0 mm) and dried on trays in an oven at 50°C, it is screened
again (mesh width 1.5 mm) and the lubricant is mixed in. The

mixture ready for compression is converted into tablets.



4-[ (3-chl oro-4-fl uorophenyl )am no] - 6-[ 4- (N-acetyl -

~ et hyl'am no) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne,
4-[(3-chl oro-4-fluorophenyl)am no] -6-[4-(1-pyrrolidinyl)cyclo-
hexyl am no] pyri m do[ 5, 4-d] pyri m di ne,

. amno] -6- [4-

(mor phol i no) cycl ohexyl -

4- [(3-chloro-4-fluorophenyl)

4-[(3-chl oro-4-fluorophenyl)am no]-6-[trans-4-(2-
(nDrphollnocarbonyl)ethy1)cyc|ohexylaninoIpyrinido[5,4- d] pyri m di ne,

4-1 (4-am no- 3- mt
hydroxycyclohexyl)

heny noj - 6- ns- 4-
Y%&égﬁdo[S %&rlnldlne 4-

and nofipy+ i m do[ 5, 4-d] pyri m di ne,

[ (4-chl or o- 3- nltmmﬂMEnéﬁan1no] -610[GMhans piplanar with bevel on both
hydr oxycycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri mMgdiq8@. and4score on one side.
[ (4- am no- 3, 5-di chl or ophenyl ) am no] - 6-
hydr oxycycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di ne,
[ 1- (hydroxynet hyl ) cycl o- pentyl am no]

4-[(3-chloro
pyri m do [5
[ N- et hyl -
[(3 chl oro-4

1-pr 0py| am nrﬂ mn—. fae dC

'quz hydr oxy- %ﬁr@éa{

[ (trans-4-

54 UJ Pyt ctrre;

Composition:
1 Tablet contains:

Active substance

Lactose

powder

Maize starch
Colloidal silica

Polyvinylpyrrolidone

Magnesium stearate

Production:

150.
89.
40.
10.
10.

C O O o

mg
ng
mng
mg
mg

—1.0 mg
300.0 mg

e aphenyl ) amino] - 6- [ 1-
pyrlnidine 4- [(3-chloro-4-fluorophenyl)anino] -6-

I m A pyrim dine, 4-

ve(ém%%%xycarbonylamno) -

The active substance is mixed with lactose, maize starch and
silica, moistened with a 20% aqueous polyvinylpyrrolidone

solution and forced through a screen with a mesh width of

1.5 mm.

The granules are dried at 45°C and again rubbed through the

same screen and mixed with the stated amount of magnesium

stearate.

Tablets are compressed from the mixture.

Tablet weight:

Punch:

300 mg

10 mm, planar

"REPLACEMENT SHEET
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REPLACEMENT SHEET - 131 -

4-[ (3-chl oro-4-fl uorophenyl)am no] - 6-[ 3- (nor phol i no) - '

1- propyl am no] pyri m do[ 5, 4-d] pyri m di ne, 4- (3-chl oro-4-fluorophenyl)
ram no] -6- [2- (1-piperazinyl) - I;ethylanino]pyrinido[S 4-d] pyri m di ne,
4- [(3-chloro-4-fluorophenyl) anino] -6-, _(1-acetyl -

-pi perazi nyl ) ethyl am no] pyri m do[ 5, 4- d]pyr|n1d|ne

4-[ (4-am no- 3-ni trophenyl ) am no] - 6- (norpholino)pyrimdo[5, 4-d] pyrimdine,
4 (3-ch|oro-4-f|uorophenyl) am no] -6- (4- tetrahydropyranyloxy) pyri m do
5,4 -d] pyrimdine, [(3-chl oro-4-fluorophenyl) am no] -6- (3-
;tetrahydrogﬂgﬁﬂygo 5Y) pyr|n1do [5,4 -d] pyrimdine and the conpounds in
-whi ch

Hard gelatin capsules with 150 mg of active substance

1 Capsule contains:

Active substance 150.0 mg
Maize starch, dry ca. 180.0 mg
Lactose powder ca. 87.0 mg
Magnesium stearate 3.0 mg
ca. 420.0 mg

Production:

The active substance is mixed with the ancillary substances,
passed through a screen with a mesh width of 0.75 mm and mixed

homogeneously in a suitable apparatus.
The final mixture is packed into hard gelatin capsules of size

1.
Capsule contents: about 320 mg
Capsule shell: hard gelatin capsule size 1.

Example 7

Suppositories with 150 mg of active substance

1 Suppository contains:

Active substance 150.0 mg'
Polyethylene glycol 1500 550.0 mg
Polyethylene glycol 6000 - 460.0 mg
Polyoxyethylene sorbitan monostearate _840.0 mg

2,000.0 mg

\ REPLACEMENT SHEET
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the RaNRb group represents a 3-chl orophenyl am no, (3-chloro-4-

fl uorophenyl)am no, (3-nitrophenyl)amno or (3- ethynylphenyl)an1no group
when Rc si mul taneously represents a 4- tetrahydropyranylan1no :
.tetrahydrofurfuryl am no, 4-oxocycl ohexyl am no, norpholi no,

4- pi peridi nyl am no, i sopropyl am no, ngfﬁgl-4 pi peri di nyl am no,
tert-butyl am no, N (4-hydroxycycl ohexyl) nmet hyl am no,

4- hydroxycycl ohexyl am no, 4- an1nocyc|ohexy|an1no

4- di met hyl am nocycl ohexyl am no, trans-4-carboxycycl ohexyl am no,

trans- 4- (| 2ynductieinyl ) car bonyl cycl ohexylami no or trans- _ :
4- nor phol i nocar bonyl cycl ohexyl am no group are except ed, their tautoners,

their stereoisoners and their salts. do] 5, ] n1d|nes of
the gener ALK it FURRRD} AT ??ﬁ?}%‘?ﬁnﬁe I?/ri“ eé*r 1?%1%1‘0
hydr ogen aét.ilb’étance is homogeneously dispersed therein ahi® the tr%ltdem)t es a
3-chl oroph 3- chloro r ophenyl ,
3-(1,1, 2, ?qléérdaflhit 5t 06t 110 é) p?c:le(%'ll 4- ani no- 3, 5-di bronophenyl ,
4- am no- 3, 5-di chl or ophenyl

Example 8

Suspension with 50 mg of active substance

100 ml of suspension contain:

Active substance 1.00 g
Carboxymethylcellulose Na salt 0.10 g
Methyl p-hydroxybenzoate 0.05 g
Propyl p-hydroxybenzoate 0.01 g
Sucrose 10.00 g
Glycerol 5.00 g
Sorbitol solution, 70% strength 20.00 g
Flavouring _ 0.30 g
Distilled water ad 100 ml

Production:

‘Distilled water is heated to 70°C. Methyl and propyl p-
hydroxybenzoates, and glycerol and carboxymethylcellulose
sodium salt are dissolved therein with stirring. The solution
is cooled to room temperature and, while stirring, the active
substance is added and homogeneously dispersed. After the
sugar, the sorbitol solution and the flavouring have been added
and dissolved, the suspension is evacuated with stirring for

deaeration.
5 ml of suspension contain 50 mg of active substance.

REPLACEMENT SHEET
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benzyl ) phenyl, 3-(benzyl oxy)phenyl, 4-(benzyl oxy)phenyl ,

hydr oxynet hyl ) phenyl , 4-bi phenylyl, 3-phenoxyphenyl, 4-phenoxyphenyl,
ri fluoromet hoxyphenyl, 3-cyanophenyl, 3-trifl uoronethyl phenyl, .
-di fl uor ophenyl, 3-nitrophenyl, 3-ethynyl phenyl, 4-am no-3-nitrophenyl,
hl-oro- 3-nitrophenyl, 4-(benzyl oxy)-3-<chl bt ephenyl, 3-chloro- -
phenoxyphenyl, 3-chl oro-4-cyanophenyl or 4-chloro- 3-cyanophenyl group
'or. Ra and Rb denote, together with the nitrogen atom | ocated between them
-a 1-indolinyl.ar %.2.g3, 4-tetrahydroqui nolin-1-yl group, Rc denotes a
gl-pyrrolidiny%Lg%%Up‘mhich is substituted in position 4 by a . '

! 4- hydr oxyphenyl group and additionally in position 2 by a methyl group,
a 1-piperi di Rbotn @ep waltiic 0 sacpRifi Gitadive sibsitidndeed i n position 4 by an
ram no, nmethylam no, hydroxyl, fornylam no, nethoxycarbonyl am no,

N- et hyl - N- net hyT sul phonyl am no, am nonet hyl, norpholino, |-pyrrolidinyl,
1- pi perazi nyl, 1-nethyl-4-piperazinyl, (1-nethyl-4-piperazinyl)nethyl,

4- di met hyl anCoapbspitpeni:di nyl , 4-pi peridinyl or 1-nethyl- 4-piperidinyl
group, a 4-am gQz 3: —Riperidi nyl group,
4-anino-4-nethylg§nggg%P§%ﬁépagrqup, . a 1-piperid?%y? %?oup which is
substituted in pBsPii Ynhydrpchioricndfidche-s-ani nocar bonyl or

anmi nocar bonyl et pylibge@uBistilled water ad 2.0 ml

(
(
t
1.4
c

4
3
3

3

L4
4
0

Production: .
The active substance is dissolved in the required amount of
0.01 N HCl, made isotonic with sodium chloride, sterilized by

filtration and dispensed into 2 ml ampoules.

Example 10

Ampoules with 50 mg of active substance

Composition:
Active substance 50.0 mg
0.01 N hydrochloric acid g.s.
Doubled-distilled water . ad 10.0 ml
Production:

The active substance is dissolved in the required amount of
0.01 N HCl, made isotonic with sodium chloride, sterilized by
filtration and dispensed into 10 ml ampoules.

REPLACEMENT SHEET
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- 133 - a 1l-azacycl oheptyl or 4-am no-1-azacycl oheptyl grou

‘nmor phol i no group, a i-piperazinyl group which is substitut eﬁlll“ IBHH“" Iml " l“l
4 by a 2-net hoxyphenyl, 3-nethoxyphenyl or 4- nethoxypheny grosp,c 1a

1- honopi perazi nyl or 4-methyl-1-honopi perg zgﬂ group, - an
8-azabicycl o[ 3.2.1]-8-octyl group which is bstituted in position 3 by an

am no or acetylam no group or an (RANRS5) group in which R4

- represents a hydrogen atom a nethyl or ethyl qgroup, R5 represents a

. hydrogen atom a nmet hyl group &ﬁﬂéﬁﬂiéﬂégﬁ%%ltuted by a

. 3-tetrahydrofuryl, - 4-piperidinyl, |-nmethyl-4-piperidinyl, 1-tert-

| butyloxycargenylpyra%P gf@ 7. d]pyrlﬂygfﬂgg'o @He %@%@}al formula

R R
a
\N/ b
N. _Rs
‘e a
N Y , (I)
o SN
N

in which
R, denotes a hydrogen atom,

Rp denotes a phenyl group which is substituted by the radicals
Ry to Rz, which can be identical or different, where

R, represents a hydrogen, fluorine, chlorine or bromine

atom,

a trifluoromethoxy, methyl, hydroxymethyl, trifluoromethyl,
ethynyl, nitro, cyano, phenoxy, phenyl, benzyloxy, benzyl,
1,1,2,2-tetrafluoroethoxy or methoxy group,

Ry represents a hydrogen atom, an amino, methylamino or

dimethylamino group and

Ry represents a hydrogen, fluorine, chlorine or bromine

atom,

or Ry and Rp denote, together with the nitrogen atom lying
between them, a 1-indolinyl or 1,2,3,4-tetrahydroquinolin-1-yl

group and

Rc denotes a cyclopentyloxy group in which the methylene group
in position 3 is replaced by an oxygen atom or by an N-

alkylimino group,

REPLACEMENT SHEET
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"1 et butytoxyoar bonyi -1 peraz ot - TR AT

. 4- (nor phol i nocar bonyl )-- 1- pi per azi nyl group, ‘a 2,2-dimethoxyethy * s
i group, ~a 1l-propyl group which is substituted in position 2 by an
~amino group and optionally additionally_in position.2 by a met hyl
group, a 1-propyl group which is ddfstituted in position 3 by an
am no group, ' - 134 a 2-propyl group

which is substituted.in position 1 by a phenoxy, 4-am nophenyl, .
1- pi peri dianglycdohgiatlipptyarduesiry riguwhicha thep meiy lgnsy g nevic i position
subst i t ut gd jisn YRR by h ¥RfENQ PP W B RIN-LI1XIAl I A PARIL T on 2
by a met hyl group,
a 1l-pyrrolidinyl group which is substituted in position 3 by an
amino, alkylamino, dialkylamino or 4-hydroxyphenyl group and

optionally additionally by a methyl group,

a l-piperidinyl grbup which can be substituted by an
aminomethyl, alkylaminomethyl, dialkylaminomethyl, (1-
pyrrolidinyl)methyl, (1-piperidinyl)methyl, (1-
piperazinyl)methyl, (4-methyl-l-piperazinyl)methyl,
morpholinomethyl, alkylcarbonylaminomethyl,
alkylsulphonylaminomethyl, cyanomethyl, aminocarbonylmethyl,
aminocarbonyl, (l1-piperazinyl)carbonyl, (4-methyl-
l-piperazinyl)carbonyl, 2-carboxyethyl, 2-alkoxycarbonylethyl,
2- (morpholinocarbonyl)ethyl, 2-aminoethyl,
2-aminocarbonylethyl, 2-alkylaminocarbonylethyl,
2-dialkylaminocarbonylethyl, 2-(1-pyrrolidinylcarbonyl)ethyl,
carboxymethyloxy, alkoxycarbonylmethyloxy,
aminocarbonylmethyloxy, alkylaminocarbonylmethyloxy,
dia1kylaminocarbonylmethyloxy, morpholinocarbonylmethyloxy,
(1-pyrrolidinyl)carbonylmethyloxy, 4-piperidinyl or 1-methyl-
4-piperidinyl group,

a l-piperidinyl group which is substituted in position 3 or 4 -
by an amino group and optionally additionally by one or two
methyl groups or by one hydroxyl, alkoxy, formylamino,
alkylamino, dialkylamino, morpholinocarbonylamino,
alkoxycarbonylamino, alkylcarbonylamino, morpholino,
1-pyrrolidinyl, 1l-piperidinyl, 1-piperazinyl, 4-methyl-
l-piperazinyl, 4-dimethylamino-l-piperidinyl, 4-amino-
l-piperidinyl, 2-oxo-1-pyrrolidinyl, 4-hydroxy-1-piperidinyl,
4-methylamino-1-piperidinyl, 3-oxo-l-piperazinyl, 4-methyl-
3-oxo-1l-piperazinyl, N-acetyl-N-methylamino, N-methyl-
N-methylsulphonylamino, 2-oxo-l1-imidazolidinyl or 3-methyl-

2-ox0-1-imidazolidinyl group,

REPLACEMENT SHEET
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a 4-am nobutyl or a 5-am nopentyl group, a cycl ohexyl group
_'substituted in position 4 by a hydroxyl, di:nethylam no, V\mml mﬂl III" "III" |II
1- net hyl - 4- pi perazi nyl, 1-piperazinylcarbonyl,
1- met hyl - 4- pi per azi nyl car bonyl, 4-di nmet hyl am no- 1- piperi di nyl, carboxyl,
- mor phol i nocar bonyl, (1-pyrrolidinyl)carbonyl, nmethoxycarbonyl, am nonethyl,
. met hyl am no, net hoxycarbonyl am no, 2-(norpholinocarbonyl)ethyl or
S 2-(1- pyrrolidinyl carbonyl)ethyl group, a cyclohexylnethyl group which is
substituted in the cycl ohexyl npiety in, position 4 an am no, aninonethyl
or benzyloxﬁcdr@@@ﬂxﬂﬁQh?HﬁXﬁugﬁﬁuHrWRkﬁht%%ﬂ?ﬁ?%ﬂ?%%%%ﬂﬁqﬁﬁﬁ&QRﬁ Srbtp,
a % {YEE h%/l d%o@ﬁ%@:f'ﬁ)ﬁrlgi%ip ,an anthd) Wdldi}?)}ll.' t@t}oﬁ&? IaCllky]Samlno,
substituted’jn irti.on ano, er C on
(N, N- di met h{ 3%%@ X‘cﬁer%at‘H?ﬁ&)’gz%%?ﬁu ioa 3"’3’ ;ﬁ r%’fﬁup'
group, a 3- qU|nucI|d|nyI 1- benzyl - 4- (azacycloheptyl) l-tert-

put yl oxycar homurphichd 3SR On Us Sl ARAMAP R e by 1 or 2

methyl groups,

a l-piperazinyl group which is substituted in position 4 by a
2-aminoethyl, 2-alkylaminoethyl, 2-dialkylaminoethyl,
morpholinocarbonyl or by a phenyl group substituted by an
alkoxy group,

a l-homopiperazinyl group which is optionally substituted in

position 4 by an alkyl group,

an 8-azabicyclo[3.2.1]-8-octyl group which is substituted in
position 3 by an amino, alkylamino, dialkylamino,

alkylcarbonylamino or alkoxycarbonylamino group or

an (R4NRg) group in which
R4 represents a hydrogen atom or an alkyl group and
Rg represents a hydrogen atom,

a methyl group which is substituted by a Cg_g-cycloalkyl
group and in which the cycloalkyl moiety is substituted in
position 3 or 4 by an amino, aminomethyl, alkylaminomethyl
or dialkylaminomethyl group, or a methylene group in the
cycloalkyl moiety is replaced by an oxygen atom, an imino,
N-alkylimino, N-alkylcarbonylimino, N-alkoxycarbonylimino,
(1-pyrrolidinyl)carbonylimino or morpholinocarbonylimino

group,

a cyclohexylmethyl group which is substituted in position
3 or 4 of the cyclohexyl moiety by an alkoxycarbonylamino

or benzyloxycarbonylamino group, REPLACEMENT SHEET
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o . i no-3,5-dib | .
with the proviso that the conpounds  4-[(4-anino-3,5-dibrono ﬂmjmmﬂ“ﬂﬁmjullll

-6- [(trans-4- hydroxycycl ohexyl)am no] pyrim do[5, 4-d] pyri m di
[ (4-ami no- 3, 5-di chl orophenyl ) am no] - 6- [(trags 4- .
hydr oxycycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di n A AT
[)(/4 am no- 3-ni trophenyl ) amino] -6- [(trans-4- | REPLAGEWEN SHEET
hydroxycyclohexyl)an1no]pyr|n1do[5 4= de@rrn1d|ne,
4-[ (4-am no- 3-ni trophenyl ) ami no] - 6- (mor phol i no) , byt i gizl8EB, W] dyrli ni di ne,
4-[ (4-chl oro-3-ni trophenyl)am no] - 6- [ (trans-4- :

hydr oxycycl ohexyl ) am no] pyri m doJ[ 5, 4 d] pyri m di ne arre—tfre-conpounds in

whi ch the RaNRb gr hI or ophempyl ) am no,
(3- nltrophengl a %88%&1?38%’?%%%‘ MPani no gr oup when Rc sinul taneously

represents a tetrahydrofurfurylam no m)r phol i no,
1-methyl - 4- phpept i AY4528LBOwhich is substituted by a carboxyl,
‘ alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, (l1-pyrrolidinyl)carbonyl or
morpholinocarbonyl group,

an ethyl group which is substituted in position 2 by a
hydroxyl, amino, cyano or 4-aminocyclohexyl group, by a
4-piperidinyl group which can be substituted in position 1
by an alkyl, alkylcarbonyl or alkoxycarbonyl group, or is
substituted by a cyclopentyl group in which a methylene
group is replaced by an imino or N-alkylimino group, by a
l-piperazinyl group which can be substituted in position 4
by an alkyl, alkoxycarbonyl, alkylcarbonyl,
l-pyrrolidinylcarbonyl or morpholinocarbonyl group, or is
substituted by a 3-oxo-l-piperazinyl group which can be
substituted in position 4 by an alkyl group, or is
substituted by a 2-oxo-l-imidazolidinyl group which can be
substituted in position 3 by an alkyl group,

a 2,2-dialkoxyethyl group,

a C3_g-alkyl group which is substituted by an amino group,
with the proviso that the two nitrogen atoms of the R
radical are separated from one another by at least two

carbon atoms,

an alkyl group which is substituted by a
l-piperazinylcarbonyl group which .can be substituted in
position 4 by an alkyl, alkoxycarbonyl group or
alkylcarbonyl group,

a C3_4-alkyl group which is substituted by a 4-aminophenyl,
phenoxy, Cg_g-alkyleneimino, alkylamino, dialkylamino,
morpholino, alkylcarbonylamino, alkylsulphonylamino,



N- (4- hydroxycycl ohexyl) - N- et hyl am no, A

4- di met hyl am nocycl ohexyl am noy t ranjmﬂﬂﬂﬂl%ﬂm mnyL—a-mQMgE
4- (I-pyrrol|d|nyl)carbonylcyclohexylan1no orf

4- mor phol i nocar bonyl cycl ohexyl am no group, and the conp¢u d&?ﬁ%w
REPLACEMENT SHEET .- 119 - 3 t he
group represents a (3-chloro-4- fluorophényl)anino group en Rerr]

simul taneously represents a 1-methyl- 3-piperidinylam no,
t et rahydrof ur f&![]yé;?}%%oﬁyié\iﬁiﬁ@%ﬂ%}b@fb’ifd\iml)cairlﬁrﬁm@l/érﬁmooorN- et hyl -

e B Ea 5 DOl " IR BPs 00 cnat. e
4-di met hyl am rwﬁdqimmgémmmns NE1f 4t1qu'cR@x1yax§/ma)heaa;& )sepanat &gl fromoone
Zr ?gs(ﬁoﬁgmﬂ t;k?%gﬁby?/)g‘%nh cyc?wka %Onl% naotont‘sf'ans-
4-(I<pyrrolid|nyl)carbonylcyclohexylan1no or trans-

- 4-nor phol i nocay byl ¢l ClARSY WRIEROL I QP t AR &KX CRPYRSkition 4 by an
alkylcarbonylamino, (RgNR7)-CO- or (RgNR7)-CO-NRg- group,

where

Rg, R7 and Rg,' which can be identical or different, each

represent a hydrogen atom or an alkyl group,

a cyclohexyl group which is substituted in position 4 by a
hydroxyl, amino, alkylamino, dialkylamino,
alkoxycarbonylamino, alkylcarbonylamino or N-(alkyl) - '
N-alkylcarbonylamino group, by an (RgNR7)-CO-NRg- group,
where Rg, Ry and Rg are defined as mentioned above, by a
benzoylamino, phenylsulphonylamino, phenylacetylamino or
2-phenylpropionylamino group, by a 5- to 6é-membered
alkyleneimino group, where in the abovementioned
1-piperidinyl groups the methylene group in position 4 can
be replaced by an oxygen atom, by an imino, N-alkylimino,
N-alkylcarbonylimino, N-alkoxycarbonylimino or
N-alkylsulphonylimino group, or is substituted by a 3-oxo-
l-piperazinyl group which can be substituted in position 4
by an alkyl group, or is substituted by a cyano, carboxyl,
alkoxycarbonyl or an (alkyleneimino)carbonyl group which
is optionally substituted by one or two Cj_j-alkyl groups
and has in each case 5 to 6 ring atoms in the
alkyleneimino moiety, where in the abovementioned 1-
piperidinyl groups the methylene group in position 4 can
be replaced by an oxygen or sulphur atom, by a sulphinyl,
sulphonyl, imino, N-alkylimino, N-alkylcarbonylimino, N-
alkoxycarbonylimino or N-alkylsulphonylimino group, or is
substituted by an (alkyleneimino)-Cj_j-alkyl group having
in each case 5 to 6 ring atoms in the alkyleneimino
moiety, where in the abovementioned l-piperidinyl groups



their tautoners, their.stereoisomers and their salts. . Fol

pyrimdo[5; 4-d] pyrimdines of the general formula | accordl ng tlmmmuunulll l“"‘
4- [(3-chloro-4-fluorophenyl)anm no]-6- [4-nethoxycarbonyl am no- *

1- pi peridinyl ] pyrimdo[5, 4- d]pyr|n1d|ne 4-

[ (3-chl oro-4-fl uorophenyl)ani no] - 6- [ 3180 nucl i dinyl) -

am no] pyri m do[ 5, 4-d] pyri m di ne,

. 4-[ (3-chl oro-4-fluorophenyl)am no] -6-[4-fornyl am no-

1- plperldlnyltngrmatﬂpﬂéné dlpyp Hindipesitioh 4 can be replaced by an

[ (3-chl 4-f | h 4-
ég(plger?é?nyl? ug%ﬁfagfé )%H]S§1ﬁﬁ%8k or(ﬁnhﬂQgﬁﬁQXBE group, or is
. [ (3-chl or o- 4- $hbst dpttadl bananéh - 2Gaﬁk¥ﬁegﬁﬁﬁycahb§hyus substituted by

?éEgLREEb%N$yg E#Hlﬁ¥r'glﬂ9ﬁ§m§n@]pﬁrhquﬂgﬁano, 1-pyrrolidinyl-
: carbonyl, 1l-piperidinylcarbonyl or morpholinocarbonyl

group,

a cyclohexyl group which is substituted in position 3 by
an amino, alkylamino or dialkylamino group,

a cyclohexyl group in which the methylene group in _
position 3 or 4 is replaced by an imino or N-alkylimino
group or the methylene group in position 4 is replaced by
an oxygen or sulphur atom, a sulphinyl, sulphonyl,
N-formylimino, N-cyanimino, N-alkylcarbonylimino,
N-alkoxycarbonylimino, N-(2-aminoethyl) imino,
N-aminocarbonylimino, N-alkylaminocarbonylimino,

N- {(dialkylaminocarbonyl)imino, N-(morpholinocarbonyl)imino
or N- (1-pyrrolidinylcarbonyl)imino group,

a 4-oxocyclohexyl group,

a cyclopentyl group which is substituted in position 3 by
an amino, alkylamino, dialkylamino, carboxyl,
alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl,
dialkylaminocarbonyl, morpholinocarbonyl or 1l-pyrroli-
dinylcarbonyl group or in position 1 also by a hydroxy-

Ci-2-alkyl group,

a 3-pyrrolidinyl group which is substituted in position 1-

by an (alkyleneimino)carbonyl group having in each case 5

to 6 ring atoms in the alkyleneimino moiety, where in the
abovementioned l-piperidinyl groups the methylene group in
position 4 can be replaced by an oxygen atom or by an

imino, N-alkylimino, N-alkoxycarbonylimino or
N-alkylcarbonylimino g:;oup ‘ REPL ACEMENT SHEET

02 SEP 999




-137- 4- [(3-chloro-4-fluorophenyl) amno] -6- [3-aninopro
_‘am no] pyri m do[ 5, 4-d] pyri m di ne, 4- [(3-chloro-4-fl uorophenym“““l“u)l" ulll “l“l
" [ 4-am nobenzyl - am no] pyri m do[ 5, 4-d] pyri m di ne,
4-1 (4-am no- 3, 5-di chl orophenyl )am no] -6- [trans-4- (norpholi no- car bonyl)
cycl ohexyl amino] pyrinmido [5,4 -d] pyrinilditng,  4-
[ (4-am no- 3, 5-di chl orophenyl) am no] -6- [trans-4- (pyrrolidino- carbonyl)
cycl ohexyl am no] pyrimdo [5, 4-d] pyrimdine, 4-
[ (3-chl or o- 4- f 4 upepphENgkd upNivhath- Gs Edbstdtpkpdr idi ppis)itiob- @i far iadi nyl ]

do [5, 4- = L6 3+ h | ' -6-
Fzrl?;nfngneth?W% 8yr?gk%%%%%?ﬁe?ﬁyP%%%%g?gEgpénéggaFgp4?3{ Ly?rh?g%ne,
~4- [(3-chl oro-4-fluorophenyl)am no] -6- [4-quinuclidinyl- nethylam no]

~pyrinido [5,4- yT;Qéé%bHégtgFa%roﬁ Lﬁ%ﬁ%ﬁr Phé- &buﬁweheny;lrbw 1% L&

- [ 2- am no- 2- net yrimdo [5, B di ne,
[ (3-chl or o- 4- fP@%i%ﬁﬁén?l}ﬁnFﬁB}aCG PN—ﬁBtH?PnRP ﬁEFW Pmlﬂoplperldlnyl)
- am no] pyrim d@-Lokytiflingyr NrhUk#Ecarbonylimino, N-alkoxycarbonylimino

or N-alkylsulphonylimino group, or
a 3-quinuclidinyl group,

where, unless otherwise indicated, the abovementioned alkyl,_
alkylene and alkoxy moieties each contain 1 to 4 carbon atoms,

with the proviso that

(i) the RyzNRp group does not represent a (3-chloro-4-
fluorophenyl) amino group when Ro simultaneously represents a 1-
piperidinyl group which is supstituted in position 3 by an

amino, dimethylamino, acetylamino or methoxycarbonylamino group

or in position 4 by an amino or dimethylamino group,

a 3-piperidinylamino group which is optionally substituted in

position 1 by a methyl group,

a l-pyrrolidinyl group which is substituted in position 3 by an

amino or dimethylamino group,

a l-piperazinyl group which is substituted in position 4 by a

2-aminoethyl group,

a cyclohexylamino group which is substituted in position 4 by a
carboxyl, (1l-pyrrolidinyl)carbonyl, morpholinocarbonyl,

2- (morpholinocarbonyl)ethyl, amino,- dimethylamino, acetylamino,
hydroxyl, N-acetyl-N-methylamino, l-pyrrolidinyl or morpholino

group,
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4- [(3-chl oro-4-fluorophenyl) amno] -6- [4-piperidinyl- neth
~pyrimdo [5,4-d] pyrimdine, 4- [(3-chl oro-4-fl uorophenyl )ammmﬂm-"lluml " IIII
. (nmorpholino) - 1-piperidinyl] pyrimdo [5,4-d] pyrimdine,
. [(3-chl oro-4-fluorophenyl)amno] -6- [4- (1l-pyrrolidinyl) -
: 1- pi peri di nyl ] pyri m do[5, 4-d] pyri m di ne; 122 - .
1 138 4-[ (3-chl oro-4-fl uorophenyl )am no] - 6-[ 3- (am nonet hyl )
cycl ohexyl net hyl am no] pyri m do[ 5, 4-d] pyri m di ne, .
4-[(3-chl oro-4-fl uorophenyl)amn no] - 6-[4-(1-nethyl -

4- pi peri di py W-lraRinR@rickyexidiebdil g o s mét il pyminbdgrenp,
4-[ (3-chl oro-4-fl uorophenyl)am no]-6-[4-(1-nethyl -
4- pi perazi nyl ) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne,

4- [(3 ChIOEﬁr4bﬁhmqndphem¥ixammpohhﬁCP4lbyéubsyltuted in position 3 by a
1-pi peri di gleh Pyl 0,890 14l o idirifolino group,

a 2-(1-piperazinyl)ethylamino group which is optionally
substituted in position 4 of the piperazinyl moiety by a
methyl, acetyl or methoxycarbonyl group,

a 1-hydroxymethylcyclopentylamino, N-({2-hydroxyethyl) -
N-ethylamino, 2-(acetylamino)ethylamino,
tetrahydrofurfurylamino, 4-tetrahydropyranylamino,
4-oxocyclohexylamino, morpholino, 4-piperidinylamino, l-methyl-
4-piperidinylamino, tert-butylamino-, isopropylamino,
3-tetrahydrofuranyloxy, 4-tetrahydropyranyloxy, 1l-methyl-
4—piperidiny10xy or l-methyl-3-pyrrolidinyloxy group,

(ii) the RyNRp group does not represent a (3-methylphenyl)amino
group when Rc simultaneously represents a l-piperidinyl group

which is optionally substituted in position 3 or 4 by a
hydroxyl group or in position 4 by an aminocarbonyl, amino,
acetylamino, methoxycarbonylamino or formylamino group,

a cyclohexylamino group which is substituted in position 4 by a
carboxyl, methoxycarbonyl, (1-pyrrolidinyl) carbonyl,
morpholinocarbonyl, amino, dimethylamino, acetylamino, tert-

butyloxycarbonylamino or hydroxyl group,

a 4-piperidinylamino group which is optionally substitited in
position 1 by a methyl, acetyl, methoxycarbonyl, '
N-methylaminocarbonyl, N,N-dimethylaminocarbonyl, formyl,

cyano, aminocarbonyl or ethoxycarbonyl group,
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[ peri i nyl )ant nol pyr i 1 0L 5, 4- G pyi | 1 G e, IR0 D
* c L M S *

[
p :
[ (3-chl oro-4-fluorophenyl)am no]-6-[(1-nethyl -
pi peri di nyl) met hyl am no] pyri m do[ 5, 4-d] pyri m di ne,
[ (3-chl oro-4-fl uorophenyl)am no] - 6- [ 21 @4- £ nor phol i no-
arbonyl ) - 1- pi perazi nyl ) et hyl am no] pyri m do[ 5, 4-d] pyri m di ne,
[ (3-chl gp05 ﬁwohgpgeaykg@_mnmﬁb; 62 [ Ayaroxpeihpranimd o-
eptyl ] pyrimdo[ 5, 4-d] pyrim di ng, 1oh . .
4-[(3-chi 6r@xgcypaehsisﬁiﬁwyam ﬁa](‘-L By dr PRY VST BT &T?imet-hylamm'
; Zn}?g]pﬁ{tgtggh dﬁoﬂhﬁﬁﬁkyldmmﬂo, 4 -tetrahydropyranylamino,
L 4- -C ro-4-fluoro pyl ) ap Rol - 6- = ' -
cyclohexygéﬂ?ﬁBYE?PFgﬁagf§?4gg}gy%P%?%%%£?§n§IQM1HQqgﬁgu%'
+ 4-[(3-chl oro-4-fluorophenyl)am no] - 6- [ 3- anm nonet hyl -
- 1-piperidinyl hpyrintdo[ a;jd-4d] Byr by €k88s-2, 5-dimethylmorpholino group,
~ 4-[(3-chl orof4-flubrophenyl )anm no] -6-[4-(1-nethyl - 4-piperidinyl)
-1l-piperidinyl] pyrimdo [5,4-d]pyrimdine,
(iii) the RyNRp group does not represent a phenylamino,

(3-methylphenyl)amino, (3-bromophenyl)amino,
(3-chlorophenyl)amino, (3-fluorophenyl)amino, (4-amino-
3-nitrophenyl)amino, (3,4-dichlorophenyl)amino,
(3-nitrophenyl)amino or (3-ethynylphenyl)amino group when Rg

simultaneously represents a morpholino group,

4
‘4
4
4
4
c
4
h
4

(iv) the RyNRpL group does not represent a
(3,4-dichlorophenyl) amino, (3-chlorophenyl)amino,
(3-bromophenyl)amino, (3-nitrophenyl)amino or
(3-ethynylphenyl)amino group when Rc¢ simultaneously represents
a cyclohexylamino group which is substituted in position 4 by a
carboxyl, (1—pyrrolidinyl)carbonyl, morpholinocarbonyl, amino,

dimethylamino, acetylamino or hydroxyl group,

a tert-butylamino, isopropylamino, N-{4-hydroxycyclohexyl) -
N-methylamino, 4-tetrahydropyranylamino,
tetrahydrofurfurylamino, 4-oxocyclohexylamino,
4-piperidinylamino or l-methyl-4-piperidinylamino group,

(v) the RyNRp, group does not represent a (3-fluorophenyl)amino
group when Rc‘simultaneOusly represents an isopropylamino

group, oOr

(vi) the RyNRp group does not represent a
(3-fluorophenyl)amino, (3-chloro-4-methoxyphenyl)amino, _
(4-chloro-3-nitrophenyl)amino, (4-amino-3-nitrophenyl)amino,
(4-amino-3,5-dichlorophenyl)amino, (4-amino-

'3-cyanophenyl) amino, (4-amino-3,5-dibromophenyl)amino,
(4-amino-3-chloro-S-bromophenyl)amino or (3,5-dichloro-
4—dimethy1amihophenyl)amino group when R, simultaneously

Fepresents a 4-hydroxycyclohexylaming grose: [ REPLACEMENT SHEET |
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L prperidinyi ] pyrimd 15 a-dl oyt me, 4 ({5 cn 2‘3044HII|IIKIIIIJUIIJH1III>II I

am no] -6- [endo-3-acetyl am no-

8-azabicyclo[3.2.1]-8-octyl ] pyrim do[5 A- cg yrimdine, 4-

[ (3-chl oro-4-fluorophenyl)am no] -6- ](4 am no- 1-piperidinyl)
nethyl-l-piperidinyl] pyrinido [5, 4- d] pyri m di ne, 4-

[ (4- benzyl gxyphenyl ) ani no _6155 rans- 4- di net hy

Cycl ohexyl SIS ERMGHIRRES, 401y e isonexe g Ofir sales.

[ 3-chl orophenyl ami no] -6- [(3" -qui nucl [ d| nyI ) -

am no] pyr ijm do i gm no] - 6-
[ 1- di net hyl ami %Tar"gony[lr r@ qi]rbgferl am no] pyr |9%ngjﬁ§ pyr| m d| ne,
(3'S) -4- Ppgoéléll@rgomﬂm%ﬁhe cﬁb] -6- [(3 -quinuclidinyl) -
amno] pyrimdo [5, 4- d]pyr|n1d|ne (3'R) -4-

[(3-chloro-:4- quorophen m no [ (3" -quinuclidinyl) -
am no] pyri ﬁp) atom'

Rp denotes a-3-chlorophenyl, 3-chloro-4-fluorophenyl,
3-(1,1,2,2-tetrafluoroethoxy) phenyl, 4-amino-
3,5-dibromophenyl, 4-amino—3,S-dichloréphenyl,

4- (benzyl) phenyl, 3-(benzyloxy)phenyl, 4-{benzyloxy)phenyl,
4 - (benzyloxy) -3-chlorophenyl, B-thdroxymethyl)phenyl,
4-biphenylyl, 3-phenoxyphenyl, 4-phenoxyphenyl, 3-chloro-

4 -phenoxyphenyl, 3—cyanopheny1, 3-trifluoromethoxyphenyl,
3-trifluoromethylphenyl, 3,4-difluorophenyl, 3-nitrophenyl,
3-ethynylphenyl, 4-amino-3-nitrophenyl, 4-chloro-
3-nitrophenyl, 3-chloro-4-cyanophenyl or 4-chloro-
3-cyanophenyl group

or Ry and Rp denote, together with the nitrogen atom located
~ between them, a 1- 1ndollny1 or 1,2,3,4-tetrahydroquinolin-1-yl
group and

Rc denotes a 3-tetrahydrofuranyloxy or 4-tetrahydropyranyloxy
group,

a 1-pyrrolidinyl group which is substituted in position 3 by an
amino, methylamino or ethylamino group,

a l-pyrrolidinyl group which is substituted in bqsition 4 by a
4-hydroxyphenyl group and additionally in position 2 by a
methyl group,

a l-piperidinyl group which is substituted in position 2 by an
aminomethyl, (1-pyrrolidinyl)methyl or dimethylaminomethyl
group,
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and their salts. 5. Physi ol ogi cal | y ‘tolerated salts of tg l“n
according to at |least one of lains 1 to 4 with inorganic or mﬂmlﬂ" ﬂll””“l
" or bases. - 140 - 6. Pharracéutitca! 5 *
cont ai ning a conpound according to at | east one of Clains 1 to 4" or a

physiologically tolerated salt according t@5C-aim5 in addition where

appropriate to one or nore inert excipients and/or di | uents. 7 Use bf a
conmpound according to at |east one of C ains oy the papuf agtgre
a nedi ci nala proRRer WhiBKli greuPt Whteh 1 bF ?%S’H"e‘ért m? FOHENt

mal i gnant f té{tﬁﬁt!%s , ahineaétheu| aémimlfbo?fv]f.ﬁmmimwaaﬂ‘bamdlth}bbpht thﬁl : al |
origin, of metasfasis an i feratio endot hel i a
~cell's (neodHdff %:L Js'i‘gTethyg orﬁf‘%{g&]sg?g? man&u ‘f%’?‘g Sng.&lap‘medi ci nal

. product according to Claim6, characterized |n that a conmpound according to

~at least ong ff%q,%{ﬁ Yio%)?oﬁ ndq Qﬁp%a%ﬁgléﬁ‘éﬂfnéuﬂétﬂ@ﬁ@ea”fﬁt

exci pi ents and/ y n em cal ans
position 4 by an amino, hydroxyl, formylamino, methoxy,

methylamino, ethylamino, morpholinocarbonylamino,
methoxycarbonylamino, acetylamino, aminomethyl,
methylaminomethyl, ethylaminomethyl, 2-carboxyethyl,
2-methoxycarbonylethyl, 2- (morpholinocarbonyl)ethyl,
2-aminoethyl, 2-aminocarbonylethyl, 2-methylaminocarbonylethyl,
2-dimethylaminocarbonylethyl, 2-(pyrrolidinocarbonyl)ethyl,
carboxymethyloxy, methoxycarbonylmethyloxy,
aminocarbonylmethyloxy, methylaminocarbonylmethyloxy,
dimethylaminocarbonylmethyloxy, morpholinocarbonylmethyloxy,
(1-pyrrolidinyl) carbonylmethyloxy, morpholinc, 1-pyrrolidinyl,
1-piperidinyl, 4-piperidinyl, l-methyl-4-piperidinyl,
l1-piperazinyl, 4-methyl-l-piperazinyl, 4-dimethylamino-
1-piperidinyl, 4-amino-1-piperidinyl, 2-oxo-1l-pyrrolidinyl,

4-hydroxy-1-piperidinyl, 4-methylamino-l-piperidinyl, 3-oxo-
l-piperazinyl, 4-methyl-3-oxo-l-piperazinyl, N-acetyl-
N-methylamino, N-methyl-N-methylsulphonylamino,
(1-piperidinyl)methyl, (l1-piperazinyl)methyl, (4-methyl-
i-piperazinyl)methyl, morpholinomethyl, (1-pyrrolidinyl)methyl,
dimethylaminomethyl, acetylaminomethyl,
methylsulphonylaminomethyl, cyanomethyl,
(1-piperazinyl)carbonyl, (4-methyl-l-piperazinyl)carbonyl,
2-oxo-1l-imidazolidinyl or 3-methyl-2-oxo-l-imidazolidinyl

group,

a l-piperidinyl group which is substituted by a methyl group
and additionally in position 4 by an amino group,

a l-azacycloheptyl or 4-amino-1l-azacycloheptyl group,
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9. Process for the preparation of the conpounds of the ge mmnmmmnl"l
1 according to Clains 1 to 5 characterized in that a) a conu k

. general formula [err] in which Rlerr] is defined as in Claink 1*td 7°
and Z[err] represents a |eaving group, is reacted with an am ne of the

- general formula in which Ra and Rb ar¥2@efined as in daims 1 to 7, or
- 141 - b) to prepare conpounds of the general formula | in which

Rlerr] represgoisn8ien8’ obhg, 6281 fit iy ROELRIEME G &g 1] In Caims 1 to

a 1-piperazinyl group which is substituted in position 4 by a
2-aminoethyl, 2-methoxyphenyl, 3-methoxyphenyl, 4-methoxyphenyl

or morpholinocarbonyl group,
a l-homopiperazinyl or 4-methyl-1l-homopiperazinyl group,

an 8-azabicyclo{3.2.1)-8-octyl group which is substituted in
position 3 by an amino, methylamino, dimethylamino or

acetylamino group or

an (R4NRg) group in which
R4 denotes a hydrogen atom, a methyl or ethyl group,
Rg denotes a.hydrogen atom,

an isopropyl or tert-butyl group,

a methyl group which is substituted-by a 2-piperidinyl,
3-piperidinyl, 4-piperidinyl, l-methyl-4-piperidinyl,
l-tert-butyloxycarbonyl-4-piperidinyl, l-acetyl-
4-piperidinyl, 1-(morpholinocarbonyl)-4-piperidinyl,
l-ethyl-2-pyrrolidinyl, l-ethyl-3-pyrrolidinyl,
3-aminomethylcyclopentyl, 3-tetrahydrofuryl,
4-quinuclidinyl, 1l-piperazinylcarbonyl, 4-methyl-
l1-piperazinylcarbonyl or 4-acetyl-l-piperazinylcarbonyl

group,

an ethyl group which is substituted in position 1 by a
carboxyl, methoxycarbonyl, aminocarbonyl,
methylaminocarbonyl, dimethylaminocarbonyl,
1-pyrrolidinylcarbonyl, morpholinocarbonyl,
l-piperazinylcarbonyl, 4-methyl-l-piperazinylcarbonyl,
4-acetyl-l-piperazinylcarbonyl group or in position 2 by a
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7 and linked via an oxygen or nitrogen atomto the pyrim do-
- [5,4-d] pyri mdine, a conmpound of the general fornula ' [iu‘EUM"umlﬂﬂlllllll
Ra and Rb are defined as in Clains 1 to 7, and Z2 represents a=« Mos
group, is reacted with a conpound of the general formula [err] in which
Rlerr] represents the radicals nentioned faraR-err] in Cains 1 to 7 and is
|l i nked via an oxygen or nitrogen atomto the pyrimdo[5, 4-d] pyrimdine, and
~if required a conmpound of the general forrmula | obtained in this way and

cont ai ni ng an amydeoxailkylaaiinge Gan®.nd -Pieey ids nydnv drtaesettyd -acyl ati on or
sul phonyl ati on hﬂbgp%rﬁiﬁri“niﬁgoﬁdh{é%h%@&ca%o%'ym'@%\ﬂpe‘%%@lmq Qtf—rﬁé\ﬁnyl-

" general formula_| "and/qr, . ,"a_conpoynd of the general formul a |, obtained in
" this way and cortRYARd i&inati-nd, PHPEFRFHIG 0B NG -PlEsFa=irednvert ed by
al kyl ation or redumetihya -3l-loxoatli-pi peta iaylQr nespatdibng valdycaaammand of
the general forgula | and/or a_conpqu d of the.aeneral formula | obtained
in this way and cgﬁpﬁﬁ%aﬁﬁy&'cérﬁgf§l gro 6PF§ &0 ted by esterification

into 4 - {(morpholinocarbonyl) -1-piperazinyl, 2-oxo-
l-imidazolidinyl, 3-methyl-2-oxo-1-imidazolidinyl oxr
4 -aminocyclohexyl group,

a 2,2-dimethoxyethyl group,

a 1l-propyl group which is substituted in position 2 by an
amino group and optionally additionally in position 2 by a

‘methyl group,

a l-propyl group which is substituted in position 3 by an
amino, morpholino, acetylamino, methylsulphonylamino,

methoxycarbonylamino or morpholinocarbonylamino group,

a 2-propyl group which is substituted in position 1 by an
amino, phenoxy, 4-aminophenyl, 1l-piperidinyl or

diethylamino group,

a 2-propyl group which is substituted in position 1 by an
amino group and additionally in position 2 by a methyl

group,

a 2-propyl group which is substituted in position 2 by a
(1-piperazinyl) carbonyl, (4-methyl-l-piperazinyl)carbonyl
or (4-acetyl-1-piperazinyl)carbonyl group,

a 4-aminobutyl or a 5-aminopentyl group,

a phenyl group which is substituted in position 4 by an
acetylamino, dimethylaminocarbonyl,

dimethylaminocarbonylamino, ethylaminocarbonylamino or

N- (dimethylaminocarbonyl) -N-methylamino group, REPLACEMENT SHEET
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‘%gﬁgéi/gﬁrr}dlsa%;ster of the general fornula I and/or Cian Hm“umuumll““l

of the general fornula I obtalned in this way and containing a car%oxyl or
ester group is converted by am dation into a correspondi ng am de of the
general formula | and/or a conpound of- 2@ general formula | obtained in
this way and containing a primary or secondary hydr oxyl group is converted
by oxidation into a_corresponding carbonyl" conpound of the general fornula
| "and/or if Aecwsdahgxylpgsreet WhdchadpcarbESaEuLAdt he pPeaétiens4 by a

descri bed abovgy a§o§ un1aa&aé aa@thyaaﬁ&ab, ethyl 88hbeda2neorpoURd nef, t he
gener al fornula aln actlonﬁd into its Stereoisoners

y
and/or a conBSEHBXXFaF 8“&3&@939 “@'ﬁﬁpgy ¥pREFREY2PARPNi s way i s
converted int odiinethglasminoeapgbbhydamdnof oethphaminedarbehyllaminbi,o its

phy5i0|ogica|l%ekgg9ﬁgkﬁgo§abh%nylsulphonylamino, phenylacetylamino,
2-phenylpropionylamino, morpholino, 1-pyrrolidinyl,
1-piperidin§1, 4-amino-l-piperidinyl, 4-dimethylamino-
l-piperidinyl, 1l-piperazinyl, l-methyl-4-piperazinyl,
3-oxo-1l-piperazinyl, 4-methyl-3-oxo-l-piperazinyl,
4-acetyl-l-piperazinyl, cyano, carboxyl,
morpholinocarbonyl, (i1-pyrrolidinyl)carbonyl,
methoxycarbonyl, (4-methyl-l-piperazinyl)carbonyl,
(1-piperazinyl)carbonyl, (2,6-dimethylmorpholino)carbonyl,
thiomorpholinocarbonyl, thiomorpholinocarbonyl S-oxide,
thiomorpholinocarbonyl S,S-dioxide, (4-acetyl-
l-piperazinyl)carbonyl, aminomethyl, methylaminomethyl,
ethylaminomethyl, dimethylaminomethyl,
l1-piperidinylmethyl, 1-pyrrolidinylmethyl,

morpholinomethyl, l-piperazinylethyl, 4-methyl-
l-piperazinylmethyl, 2-aminoethyl,

2- (morpholinocarbonyl) ethyl or

2- (1l-pyrrolidinylcarbonyl)ethyl group,

a 3-aminocyclohexyl or 3-dimethylaminocyclohexyl group,

a 4-oxocyclohexyl group,

a cyclohexylmethyl groﬁp which is substituted in the
cyclohexyl moiety in position 4 by an amino, aminomethyl
or benzyloxycarbonylamino group or in position 3 by an

aminomethyl group,

a 3-piperidinyl group which is optionally substituted in
position 1 by a methyl or ethyl group,
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\ThEFIEﬁCFQ/EQEbSFFFIt ed in position -2 by hydroxyl, .a;n' %12 o Et”"l"!mllrmmlll”m
* [ L L] s *

‘4-tert-butyl oxycarbonyl - 1- pi perazi nyl or
4- (nor phol i nocar bonyl) - 1- pi perazi nyl gropp, _ a 2, 2-di nethoxyethyl group,

a 4-piperidinyl group which is optionally substituted in
position 1 by a formyl, cyano, methyl, tert-
butyloxycarbonyl, methoxycarbonyl, 2-aminoethyl,
morpholinocarbonyl or (N,N-dimethylamino)carbonyl group,

a cyclopentyl group which is substituted in position 1 by a
hydroxymethyl or in position 3 by an amino, carboxyl,
methoxycarbonyl or morpholinocarbonyl group,

a 4-aminobenzyl group,

a 4-tetrahydropyranyl, 4-tetrahydrothiopyranyl S-oxide or
4 -tetrahydrothiopyranyl S,S-dioxide group,

a 3-quinuclidinyl, 1-benzyl-4-(azacycloheptyl), 1l-tert-
butyloxycarbonyl-4- (azacycloheptyl), 4-(azacycloheptyl) or

1- (morpholinocarbonyl) -3-pyrrolidinyl group,

with the proviso that the compounds

4-[(4-amino-3, 5-dibromophenyl)amino] -6- [ (trans-4-hydroxycyclo-
hexyl)amino]l pyrimido[5,4-d]l pyrimidine,

4-[(3-chloro—4-fluorophenyl)amino]—6-[4-amino-1—piperidinyl]-
pyrimido([5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[3-amino-1-
pyrrolidinyllpyrimido[5,4-dlpyrimidine,

4- [(3-chloro-4-fluorophenyl)amino] -6- {4- (2-aminoethyl) -1-pipe-
razinyl] pyrimido{5,4-d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] ~-6- [3-amino-1-
piperidinyl]pyrimido[5,4-d]lpyrimidine

REPLACEMENT SHEET
02 SEP 1999

B

LTS FONSRE—— |




a 1-propyl group which is substituted in position 2 by an am nmﬂ lﬂ'“ﬂlml "|“|
-optionally additionally in position 2 by a nethyl group, a 1l lar '
~which is substituted in position 3 by an am no group, a 2-propyl “group

which is substituted in position 1 by a phenoxy, 4-am nophenyl,

1- pi peridinyl or diethylamno group, a'éfﬁ%dbyl group which is
substituted in position 1 by an am no group and additionally in position 2
by a met hyl group, a 4-am nobutyl or_a 5-ani nopentyl group, a

cycl ohexyl gtolip3 whhtoress sfbeerephery} yapgekioni3r by a hydroxyl,

di met hyl am ipéfﬂ&iﬂ?‘iatﬂiﬂbpﬁ%ﬁﬁia’é (5 L& RiRSFaAiwAwar bony!

1- met hyl - 4- pi per azi nyl car bonyl’, 4-di net hyl am no- 1-pi peridi nyl, carboxyl,
nor phol i nocar bonyl, (1-pyrrolidinyl)carbonyl, nethoxycarbonyl, am nonethyl,
met hyl ani no, 4 me{ HoxNTardoayE Bibrepheny hamiredli rfochr beethyletinpipgridinyl -
2-(1-pyrrolidinylcarbonyl hyl . 3:.4, cycl ohexyl net hyl group which is
substituted ?ﬂlgﬁgp¥§%?%ﬂ%§§rXﬁ%ﬁéﬁgﬂrﬂdﬁﬁiﬁtion 4 by an am no, am nonet hyl
or benzyl oxycar bonyl am no group or in position 3 by an am nonet hyl group,

4—[(3—chloro-4—fluorophenyl)amino]-6-[4-(N—acetyl-N—
methylamino) cyclohexylaminol pyrimido [5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- {4- (1-pyrrolidinyl)cyclo-
hexylamino] pyrimido[5,4-d]lpyrimidine,

4- [ (3-chloro-4-fluorophenyl)amino] -6- [4- (morpholino) cyclohexyl-~

amino]l pyrimido [5,4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [trans-4-(2-
(morpholinocarbonyl)ethyl)cyclohexylamino}pyrimido[5,4—

dl pyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6-[(trans-4-
hydroxycyclohexyl)amino] pyrimido(5,4-d]lpyrimidine,

4-[(4-chloro-3-nitrophenyl)amino] -6-{(trans-4-
hydrSkycyclohexyl)amino]pyrimido[5,4—d]pyrimidine,

4-[(4-amino-3,5-dichlorophenyl)amino] -6- [ (trans-4-

hydroxycyclohexyl) amino) pyrimido [5,4-d] pyrimidine,

4—[(3—chloro-4-f1uorophenyl)amino]—6-[1—(hydroxymethyl)cyclo—
pentylamino]pyrimido[5,4—d]pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [N-methyl-N- (2-hydroxy-
ethyl) aminol pyrimido[5,4-d]lpyrimidine,

4- [ (3-chloro-4-fluorophenyl) amino] -6- [3- (methoxycarbonylamino) -
1-propylamino] pyrimido[5,4-d]pyrimidine,

REPLACEMENT SHEET

02SEP 1999 |

LR et e R L L T



Which s substituied in position 1 by ° a byano, rn"i,‘tﬁ"ylp”’e”‘HIIPIII||f||||||f||||||||||||

tert-butyl oxycarbonyl, (N, N- di net hyl ami-no) car bonyl or net hoXycdr bbny'
group, . a 4-am nobenzyl group, a 3-quinuclidinyl,

1-benzyl - 4- (azacycl oheptyl), 1-tert- _ .4,

but yl oxycar bonyl - 4- (azacycl oheptyl) or 4- %azacycloheptyl) group, wth

the provi so4t héd-ehkoxenbotkgrophenyl) amino] -6= {3 - (moxrpholino) -

- 4-[ (4- am nog 3ppo g PARIRST WY 818 104Gt [phiriangi de ,

. hydroxycycl ohexyl’) am no] pyri m do[ 5, 4-d] pyri m di ne,

. 4-[ (4-am no- 3, 5-di chl orophenyl )am no] -6-[ (trans-4-

' hydroxycycl0héky+¢h&mrmﬂﬁnﬁlunxhﬂﬁ§n¥hﬂqm}mp&rérﬁé (1-piperazinyl) -

 4-[(4- am nog A 15-4-d) A8 rddine,

E hydroxycyclohex %an1n ﬁ§r|n1do d pyri m di ne,

" 4-[(4-am no- 3-ni trophenyl)am no] -
4—[(3-chloro—4-fluoropheny1)amino]-6-[2-(1—acetyl—4-

piperazinyl)ethylamino]l pyrimido(5,4-d]lpyrimidine,

4-[(4-amino-3-nitrophenyl)amino} -6-
(morpholino) pyrimido([5,4-d]pyrimidine,

4- [ (3-chloro-4-fluorophenyl)amino) -6~ (4-
tetrahydropyranyloxy)pyrimido(5,4-dlpyrimidine,

4- [ (3-chloro-4-fluorophenyl)amino] -6- (3~
tetrahydrofuranyloxy)pyrimido([5,4-dlpyrimidine

and the compounds in which

the RyNR)p, group represents a 3-chlorophenylamino, (3-chloro-4-

fluorophenyl)amino, (3-nitrophenyl)amino or

(3-ethynylphenyl)amino group when R simultaneously represents
a 4-tetrahydropyranylamino, tetrahydrofurfurylamino, |

4 -oxogyclohexylamino, morpholino, 4-piperidinylamino,
isopropylamino, 1-methyl-4-piperidinylamino, tert-butylamino,
N- (4 -hydroxycyclohexyl) -N-methylamino,

4 -hydroxycyclohexylamino, 4-aminocyclohexylamino,
4-dimethylaminocyclohexylamino, trans-4-carboxycyclohexylamino,
trans-4- (1-pyrrolidinyl) carbonylcyclohexylamino or trans-
4-morpholinocarbonylcyclohexylamino group, are excepted,

their tautomers, their stereoisomers and their salts.

3. Pyrimido[5,4-dlpyrimidines of the general formula I
according to Claim 1, in which '

Rz denotes a hydrogen atom, ' REPLACEMENT SHEEf
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T archl or o0 4 ' rophenyt ) o noJ 6. (trans-a- A 0 A

hydr oxycycl ohexyl ) am no] pyri m do[ 5, 4-d] pyri m di ne, and the cortpofinds ith *
whi ch the RaNRb group represents a (3-ch|oropheny|)an1no
(3-nitrophenyl)am no or (3-ethynyl phenyl)am no group mhen Rc sinul taneously
represents a tetrahydrofurfuryl am no, nor 17 no,

1- et hyl - 4- pi peri di nyl am no, N-(4-hydroxycycl ohexyl)-N-nethyl am no,

4 hydroxycyg) QRSN EI 00 - dn gaﬂgﬁsﬁyﬁgin "9CYtl SPSXY] 28 &fophenyl,

- 144- traﬂ% -carboxycyc ex

“4-(1-pyrrol3didyl)zed b@entyr@%u@mwwh@hwyh a‘hsaman‘

4hmor phol i N@Fébwcbmyérﬁa@h&bﬁryl ADARONEL HUP. dicRIGrdpigew@npounds in whi C\fAllh
Re-si mil { aoUSRE P LR BSRR o 5 [PREEVHPRY mf"”’p&%\%ﬁ@s?"p Reayf, ™"
tetrahydrofaw myd&@ayrmhﬁlxmﬂmycaﬂbmwémm) -3-phiapytgoheanyl N- net hyl -
N (2-hydroxy etiyl 3 300y £ 2451095 41 R PSR SN o B PN 18anopheny1,

' 3-trifluoromethylphenyl, 3,4-difluorophenyl, 3-nitrophenyl,
3-ethynylphenyl, 4-amino-3-nitrophenyl, 4-chloro-
3-nitrophenyl, 4-(benzyloxy)-3-chlorophenyl, 3-chloro-

4 -phenoxyphenyl, 3-chloro-4-cyanophenyl or 4-chloro-
3-cyanophenyl group

or Ry and Ry denote, together with the nitrogen atom located
between them, a 1-indolinyl or 1,2,3,4-tetrahydroquinolin-1-yl

group,

Re denotes a l1-pyrrolidinyl group which is substituted in
position 4 by a 4-hydroxyphenyl group and additionally in
position 2 by a methyl group,

a l-piperidinyl group which is optionally substituted in
position 4 by an amino, methylamino, hydroxyl, formylamino,
methoxycarbonylamino, N-methyl-N-methylsulphonylamino,
aminomethyl, morpholino, l-pyrrolidinyl, 1l-piperazinyl,
1-methyl-4-piperazinyl, (l1-methyl-4-piperazinyl)methyl,
4-dimethylamino-1-piperidinyl, 4-piperidinyl or l-methyl-
4-piperidinyl group,

a 4-amino-3-methyl-1-piperidinyl group,
a 4-amino-4-methyl-1l-piperidinyl group,

a 1l-piperidinyl group which is substituted in position 3 by an

aminomethyl, aminocarbonyl or aminocarbonylmethyl group,
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1- met hyl - 4- pi peri di nyl am no, 4-hydroxycycl ohexyl am no, |

4- di met hyl am nocycl ohexyl am no, N-(4-hydroxycycl ohexyl)- N net ““l““lmu“" "III " IIII
t r ans- 4- car boxycycl ohexyl ami no, trans- 0L oRs o
4- (2- (nor phol i nocar bonyl ) et hyl ) cycl ohexyl am no, trans-
4-(1-pyrro|idinyI)carbonyIcyclohexylanrh&3@r‘Trans- .

. 4-nor phol i nocar bonyl cycl ohexyl am no group, are excepted, their tautoners,
~their stereoisomers and their salts. 5. FoIIovvingl1

pyri mi do[ 5,a-Haxatysvhept vt @het RN 1 faganyalehertewl dweguro Caim 1:

- 4-[(3-chl oro-4-fluorophenyl)am no] - 6-[ 4- met hoxycar bonyl am no-
- 1-pi peridinyl]pyrimdo[5, 4-d] pyrimdine,

. 4- [ (3- chl ord-MRFPRR} BIPFHPYRM no] - 6- [ ( 3- qui nucl i di nyl ) -

., am no] pyri m do[ 5, 4-d] [ pyri m di ne,

i 4-[(3-chl oro-.4-f] uorophenyl)am nol.- 6-.[ 4-f or.qyl.adg no- , . .

| 1-pi peri di @Iﬁ—MR%%%T%Y%-%ﬁ%WI%JCﬁI&e%S surysl:ail:@uq:ed in position 4 by a
© 4-[(3- chl or-methoxymindenly) ) medjoxyRerdriaonetistiloxyphenyl group,

1- pi peridinyl]pyrimdo[5, 4-d]pyrim dine,

4-[(3-chl oro-4-fl uorophenyl)am no] - 6-[ 1- met hoxycar bonyl -

4- pi peri di iy rhemIRpiRemebIB! 23] dyrethid rie;homopiperazinyl group,

|

an 8-azabicyclo[3.2.1]-8-octyl group which is substituted in
position 3 by an amino or acetylamino group or

r

an (R4NRg) group in which
R4 represents a hydrogen atom, a methyl or ethyl group,
Rg represents a hydrogen atom,
a methyl group which is substituted by a 3-tetrahydrofuryl,

4-piperidinyl, l-methyl-4-piperidinyl, 1-tert-
butyloxycarbonyl-4-piperidinyl or 4-quinuclidinyl group,

an ethyl group which is substituted in position 2 by
_ hydroxyl, amino, 4-tert-butyloxycarbonyl-l-piperazinyl or
4 - (morpholinocarbonyl) -1-piperazinyl group,

a 2,2—dimethoxYethyl group,
a 1-propyl group which is substituted in position 2 by an
amino group and optionally additionally in position 2 by a

methyl group,

a l-propyl group which is substituted in position 3 by an

amino group,
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- 145- 4-[ (3-chl or o-4-f1 uorophenyl ) am no] - 6- [ 3- am nopr opyl -
am nol pyri m dol 5. 4l pyrim dine o o oS am nepropy HIIIIII |||I|| IIIII ||I|I I| |II
~ 4-[(3-chl oro-4-fl uor ophenyl ) ani no] - 6- [ 4- ani nobenzyl -

am no] pyri m do[ 5, 4-d] pyri m di ne,

4-[ (4-am no- 3, 5-di chl or ophenyl ) am no] - &- [41 r,ans- 4- (mor phol i no-

car bonyl ) cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne,

4-[ (4-am no- 3, 5- dichlorophenyl)anino] 6-[trans-4-(pyrrolidino-

car bonyl ) cycLobepgagmin i Rindehd i4 dupptiitutiede in position 1 by a

4-[1(3-chloro-4-f orophe A no er|d|
1- pi peri di ny PPSFORYd 5% E%Fﬁkpﬁhvdﬁngl$erg 181100 drechylamino

4-[ (3-chl or og&cdpyor ophenyl ) am no] - 6- [ 4- (am nonet hyl ) -
cycl ohexyl net hyl am no] pyri m do[ 5, 4-d] pyri m di ne, -

3
5
f

(3-chl oro-4-fluorophenyl)am no] - 6-[4- qui nucl i di nyl -
hyl am no] py Ri-pirewys, Sxdypy ie, substituted in position 1 by an

c
4-(
met
4- [ (3- chl or o4l RRBE RHA) 3ldIlicPald Al @o&ifabiy 2> by a methyl
1- propyl am no| pyri m do[ 5, 4-d] pyri m di ne,

4-[(3- chIoroSZOPPUOrophenyl)an1no] 6- [ N-net hyl - N- ( 1- et hyl -

a 4-aminobutyl or a 5-aminopentyl group,

a cyclohexyl group which is substituted in position 4 by a
hydroxyl, dimethylamino, l-methyl-4-piperazinyl,
l-piperazinylcarbonyl, 1;methy1—4—piperazinylcarbonyl,
4-dimethylamino-1-piperidinyl, carboxyl,
morpholinocarbonyl, (1-pyrrolidinyl)carbonyl,
methoxycarbonyl, aminomethyl, methylamino,
methoxycarbonylamino, 2- (morpholinocarbonyl)ethyl or
2-{(1-pyrrolidinylcarbonyl)ethyl group,

a cyclohexylmethyl group which is substituted in the
cyclohexyl moiety in position 4 by an amino, aminomethyl or
benzyloxycarbonylamino group or in position 3 by an

aminomethyl group,
a l-methyl-3-piperidinyl group,
a 4-piperidinyl group which is substituted in position 1 by

a cyano, methyl, tert-butyloxycarbonyl,
(N,N-dimethylamino) carbonyl or methoxycarbonyl group,

a 4-aminobenzyl group,
a 3-quinuclidinyl, 1l-benzyl-4-(azacycloheptyl), 1-tert-

butyloxycarbonyl-4- (azacycloheptyl) or 4-(azacycloheptyl)

group,
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4- plperidinyl)anino]pyrinido[5,4-d]pyrinidine, ' ;
*4-[(3-chl oro-4-fl uorophenyl ) am no] - 6-[ 4- pi peri di nyl - ‘““lﬂ““ﬂl‘“““ﬂ|“!"
nethylanino]pyrinido[5,4-d]pyrinidine, *
4-[(3-chl oro-4-fluorophenyl)am no] - 6-(4-(norpholino)-

1-pi peridinyl]pyrimdo[5,4-d]pyrimdine, ;35 _

4-[ (3-chl oro-4-fl uorophenyl)am no] -6-(4-( pyrrolldlnyl)

1- pi peridinyl]pyrimdo[5, 4-d] pyrim dine,

4-[ (3-chl oro-4-fl uorophenyl)am no] - 6- [ 3- (am nonet hyl ) -

cycl ohexyl npi bx| eRenpleyvi et bk, 4hd] pypbudise,

4-[ (3-chl oro-4-fl uorophenyl)am no]-6-[4-(1-nethyl -

4-pi peridinyl)-1-pi peridinyl]pyrimdo[5,4-d]pyrimdine,

4-[ (3-chl oro-4{4+aninphangiabroeppbehyl| amasohyb- [ (trans-4-

4- pi per azi pyr

AL (ot or S PRy SPE R R T TR P e Ao b P T aTbPriRidine,

1- pi peridinyl]pyrimdo[5, 4-d]pyrim dine,

4-[(4-amino-3,5-dichlorophenyl) amino] -6- [ (trans-4-
hydroxycyclohexyl)amino]pyrimido[5,4—d]pyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6~ [ (trans-4-
hydroxycyclohexyl) amino]l pyrimido[5,4-d]lpyrimidine,

4-[(4-amino-3-nitrophenyl)amino] -6~

(morpholino)pyrimido (5,4-dlpyrimidine,

4-[(4-chloro-3-nitrophenyl)aminol -6-[(trans-4-
hydroxycyclohexyl)amino]l pyrimido[5,4-d]lpyrimidine,

and the compounds in which

the RzNRp group represents a (3-chlorophenyl)amino,
(3-nitrophenyl)amino or (3-ethynylphenyl)amino group when Rg
simultaneously represents a tetrahydrofurfurylamino,
morpholino, 1-methyl-4-piperidinylamino,

N- (4 -hydroxycyclohexyl) -N-methylamino,

4 -hydroxycyclohexylamino, 4-dimethylaminocyclohexylamino,

trans-4-carboxycyclohexylamino, trans-
4- (1-pyrrolidinyl) carbonylcyclohexylamino or trans-
4-morpholinocarbonylcyclohexylamino group,

and the compounds in which

REPLACEMENT SHEET

02 SEP 1999




[(3 chl or o- 4-f | uor ophenyl ) am no] - 6-[ (1- cyano-
- pi peridinyl)am no] pyri mdo[5, 4-d] pyri m di ne, ”“IIII "II" I“" "III || |II|
-[ (3-chl oro- 4-f | uor ophenyl ) ami no] - 6- [ ( 1- met hyl - et mso
- pi peridi nyl) nmet hyl am no] pyri m do[ 5, 4- diggrl m di ne,
-[ (3-chl oro-4-fl uorophenyl)am no]-6-[ 2- (mor phol i no-
arbonyl) - 1- pi perazi nyl ) et hyl am no] pyri m do[ 5, 4- d] pyri m di ne,
-[ (3-chl oro-4-fl uor ophenyl ) am no] - 6-[ 4- am no- 1- azaCKCI o-
ptyl ] pyr ivHed 6 NR}; dhyyup neepiresent s4-4 ((3-chiloro-4-£fluorophemyll) amims]
-[ 4- (azac cloh dhn -
-[(3-chl or X5 uoropﬁféaﬁ;“g{fﬂm no %dﬁésq?{ ?gg)g%?g%b%n%t ﬁ?ItPYI
cl ohexyl a?mpmtqognrdlrmcﬂ@[ﬂ&m:d]tm}?ﬁ ahygnedurfurylamino,
[ (3-chli ogqiip HBERRNESH Y 18 i) G- [propyilaartbhy N-methyl -
-p
- [

[e2¢))

'

I peridinyl

(3 Chi o PRI GRS & PRiPp-spippridinyl, morpholino,
- pi peri di nylmethyl pep ibendd imyliauioe],5 4 hyppxyeydlobexylamino,
a7 - 4-dimethylaminocyclohexylamino, N-(4-hydroxycyclohexyl) -
N-methylamino, trans-4-carboxycyclohexylamino, trans-
4-(2-(morpholinocarbonyl)ethyl)cyclohexylamino, trans-
4- (1-pyrrolidinyl)carbonylcyclohexylamino or trans-
4-morpholinocarbonylcyclohexylamino group, are excepted,

! -h-b-H-hO-b-' I-ho -h-h-h-b-h

their tautomers, their stereoisomers and their salts.

4-. Following pyrimido[5,4-dlpyrimidines of the general formula

I according to Claim 1:

4—[(3—chloro—4-fluorophenyl)amino]—6—[4—metﬁoxycarbonylamino-

l-piperidinyl] pyrimido (5,4-d]lpyrimidine,

4- [(3-chloro-4-fluorophenyl)amino] -6-[(3-quinuclidinyl) -
aminolpyrimido(5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-formylamino-
l-piperidinyllpyrimido([5,4-d]lpyrimidine,

4-I(3—chloro-4—f1uorophenyl)amino]—6-[4-(aminomethyl)—
1-piperidinyl)pyrimido(5,4-dlpyrimidine,

4- [ (3-chloro-4-fluorophenyl)amino] -6- [1-methoxycarbonyl -
4-piperidinylamino] pyrimido[S, 4-dlpyrimidine,
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(5 enore 401 or oneny Jam ol (- ar -ty A O R

4-[
1-p
. 4-[ (3-chl oro-4-fl uorophenyl)am no] - 6-[ endo- 3- acet yl an no-
+ 8-azabicycl o[ 3. 2. 1] -8-octyl ] pyri m do[ 5, 4- dj4yr i m di ne,
4-[(3-chl oro-4-fl uorophenyl)am noj - 6- [4- (4-am no-
1-pi peridinyl)methyl - 1-pi peridinyl]pyrimdo[5, 4-d] pyrim dine,
4-[ (4- benzyl oxyphenyl ) am no] - 6- [ tr ans- 4-di met hyl am no-
cycl ohexyl am no] pyri m do[ 5, 4-d] pyri m di ne,

(3'S)-4-[3- QhHQBOﬁhﬁmwﬂdﬂm4ﬁﬂud%dﬁhénylﬁdmﬂﬂd]d%“Mb)amlnopropyl—

am no] pyri m_dq[ 5
4-[(3-chl or & &L’Tolluri)a"rglﬁ%eny %j %drmyrém[]fl&eﬂet hyl am nocar bonyl -
4- pi peridi nyl am no] pyri m do[ 5, 4-d] pyri m’di ne,

(3'9)-4-[(34ch (% %ﬂéfd&t%hfﬂ%pmmqlamﬁnb@ 36 UL aHG Hoglemubh

am no] pyri m dof d] pyrimdi ne
(3'R) - 4- [ ( 32@ROGY @ﬁlﬂf}%ﬂﬂ@pﬂmﬁwa”wéim@q(s' qui nucl i di nyl.) -
amno]pyrlmdo[S4d]pyr|md|ne and their salts. 6.

A pi per1 o ng A nOR R Ao PG SRR 4) ABLBRA ~Fr {E2aRes 4- (moxpholino-

carbonyl) cyclohexylamino] pyrimido [5,4-d] pyrimidine,

4—[(4-amino-3,S-dichlorophenyl)amino]-6-[trans-4—(pyrrolidino;
carbonyl) cyclohexylamino] pyrimido [5, 4-d] pyrimidine,

4—[(3—chloro-4—fluorophenyl)amino]-6—[4~(4—piperidinylf—
l-piperidinyllpyrimido(5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4- (aminomethyl) -
cyclohexylmethylamino] pyrimido[5, 4-d]l pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [4-quinuclidinyl-
methylamino] pyrimido[5,4-dlpyrimidine,

4—[(3—chloro-4—f1uorophenyl)amino]-6-[2—amino-2—methyl—
l-propylaminol pyrimido{5,4-d}pyrimidine,

4—[(3—chloro—4—fluorophenyl)amino]—6-[N—ﬁethyl-N—(l-methyl—
4-piperidinyl)aminolpyrimido[5,4-d]lpyrimidine,

4—[(3—chloro—4—fluorophenyl)amino]-6—[4—piperidinyl—
methylamino] pyrimido[5,4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino) -6- [4- (morpholino) -
1-piperidinyl] pyrimido(5,4-d]lpyrimidine,

4—[(3-chloro—4—fluorophenyl)amino]-6-(4-(1-pyrrolidinyl)—
l-piperidinyl]pyrimido(5,4-d]pyrimidine, -
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east Lone s

ani nocycl ohexyl am no] pyri m do[ 5, 4-d] pyri.midine and its salts.
Physi ol ogical ly tolerated salts of the conpounds according t
of daims 1 to 7 with inorganic or organic acids or bases.

7. A4- [(3 Chl or o- 4-f | uor ophenyl ) am no] - 6- [t r ans- 4-di net hyl -
A

- 148 - 9. Pharmaceutical containi h88a -compound according to at
| east one of Clainms 1 to 7 or a physiologically tolerated salt
laccording to Claim8 in addition where appropriate to one or nor e

!lnert exci pi enj s ?fg%ﬂiopbl¥3ﬁi§orophen¥l)éﬁ&nd#*31m3i%éﬁ¥ﬁ@%€ﬁ$ngaﬂrd'ng

to at | east one O al ns uf acture of a nedicinal

product which ?KC%%¢%§%}@ethY1am¥Qﬁ]EYE?T%Q&i?ﬂégglﬂyqﬁﬂﬁqﬁ?ebr mal i gnant

(tunmours, in particular tunDurs of epitheli al and neuroepithelial

origin, of net | i 1,0 ascul ar
endot helial ce TL{313S 3h1°fneo§€‘g e‘%‘é}%%ﬂmlmoq 6f elrl (= F%cé’\s{,[s for the
manuf act ur e of4fpxm£W:ﬁonlkﬂlxmmnerldlnYk*Rxnﬂmhﬁy&3)ﬂjddpmmimldlne,

characterized in that a conpound according to at | east one of O ains
1 to 8is incorporated into one or_ nore |nert exci pi ents and/ or
di luents by noh: EhdrRiekgro-4-flygrgphenyl)amino] -6-[4- (1-methyl-

4-piperazinyl)cyclohexylamino] pyrimido (5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6 - [4-hydroxy-
1-piperidinyl)pyrimido[5, 4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [ (1-cyano-
4-piperidinyl)aminolpyrimido(5,4-d]lpyrimidine,

4—[(3—chloro—4-fluorophenyl)amino]FG—[(1—methy1-
4 -piperidinyl)methylaminolpyrimido{5,4-dlpyrimidine,

4- [ (3-chloro-4-fluorophenyl)amino] -6- [2- (4~ (morpholino-
carbonyl) -1-piperazinyl)ethylamino] pyrimido[5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6-[4-amino-1-azacyclo-
heptyl]lpyrimido (5, 4-d]pyrimidine,

4- ((3-chloro-4-fluorophenyl)amino] -6- (4- (azacycloheptyl) -
amino] pyrimido(5,4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- (trans-4-aminomethyl-
cyclohexylamino] pyrimido {5, 4-d] pyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6- [3-aminomethyl -
l-piperidinyl]pyrimido{5,4-d]lpyrimidine,

4-[(3-chloro-4-fluorophenyl)aminol -6- [4- (1-methyl-
4-piperidinyl) -1-piperidinyl]pyrimido(5,4-d] pyrimidine,
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for mil a |- according 1o O aims 1 (o 8, characterized in “em_ : Elalllillﬂﬂllﬂllll I
I C

a) a conmpound of the general fornula [err] in * ¢ WRcHiss *
defined as in Cainms 1 to 7, and Z[err] represents a | eaving group,

Is reacted with an am ne of the general fornula [err] in

whi ch .Ra and Ro are defined as in Clains 1 to 7, or . .

- 149- b) to prepare conpoundsi3g t-he general fornmula | in which

Rl err] “represents one of the radicals nentioned for Rlerr] in Cains
l1to

4- [ (3-chloro-4-fluorophenyl)amino] -6- [4-amino-4-methyl -
1-piperidinyl]pyrimido[5,4-d]lpyrimidine,

.4—[(3—chloro—4-f1uorophenyl)amino]—6-[endo-3—acetylamino—
g-azabicyclo[3.2.1] -8-octyllpyrimido([5,4-dlpyrimidine,

4-[(3-chloro-4-fluorophenyl)amino] -6~ (4~ (4-amino-
1-piperidinyl)methyl-1i-piperidinyl]pyrimido[5,4-d}pyrimidine,

4- [ (4-benzyloxyphenyl)amino] -6~ [trans-4-dimethylamino-
cyclohexylamino] pyrimido[5,4-dl pyrimidine,

(3'S)-4-[3-chlorophenylamino] -6-{(3'-quinuclidinyl) -
amino] pyrimido(5,4-d]lpyrimidine,

4-[(3-chloro—4-f1uofophenyl)amino]—6—[1-dimethylaminocarbonyl—
4-piperidinylamino] pyrimido[5,4-d]lpyrimidine,

(3tS)-4-[{3-chloro-4-fluorophenyl)amino] -6-[(3*-quinuclidinyl) -
amino]pyrimido[5,4—d]pyrimidine;

(3'R) -4- [ (3-chloro-4-fluorophenyl)amino] -6- [ (3 ' -quinuclidinyl) -
amind]pyrimido[S,4—d]pyrimidine,

and their salts.
5. Physiologically tolerated salts of the compounds according

to at least one of Claims 1 to 4 with inorganic or organic
acids or bases.
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{5:4-d] pyri mi di ne.a_conpound of the general formils - [er DTN D I
* C L M - *

whi ch Ra and Rb are defined as in Cains 1 to 7, an

represents a leaving group, is reacted with a compound of t he general
formul a [err] I n which RFet4d represents the radicals
nmentioned for Rerr] in Cains 1to 7 and is |linked via an oxygen or
nitrogen atomto the pyri m do[ 5, 4-di pyri m di ne, and if required

a conpoung of tﬁﬁagﬁQEEﬁk1E9ﬁ”%bﬁtblﬁ§h§'Qe@ohﬁound abBbsaiay %@dat least
contai ning an am no, .al k { am no or I mno é B 3 converted

acyl ati on oresaf pRdAFMat itoko] ﬁt&raachyéég RAFRLLY toleyptsd §@Pﬁ¥onyl
conpound Oicébﬁdﬂﬁgetalcﬁaﬁmubalh addieion whercaappuppuidtel tohergerar al
formula | obtained Egknlng an am no, al kylam no or

i mino gr ouPeTs %8ﬁ5tr?§glgﬁen¥s QP%OFaFIOH or°reductive alkylation into a

correspondi ng al kyl compound of the general fornula | and/or

conpound of; t heyggnggal I:e{ngghgdl aQBBi‘a?ﬁg £8 Lbi FedBY 8nd of Cﬁ%tsa'lmt%g
a car boxyl group I's convert esteri ation into
5 for the manufacture of a medicinal product which is suitable
for the treatment of benign or malignant tumours, in particular
tumours of epithelial and neuroepithelial origin, of metastasis
and of abnormal proliferation_of vascular endothelial cells

(neocangiogenesis) .

g . Process for the manufacture of a medicinal product
according to Claim 6, characterized in that a compound
according to at least one of Claims 1 to 5 is incorporated into
one or more inert excipients and/or diluents by non-chemical

means.

9.. Process for the preparation of the compounds of the
general formula I according to Claims 1 to 5, characterized in
that

a) a compound of the general formula
21
" No R
NN Y , (ID)
N
N

> N

in which
Rc is defined as in Claims 1 to 7, and
Z1 represents a leaving group, is reacted with an amine of the

general formula

H- (RgNRp) , (I11)

)

[ REPLACEMENT SHEET

in which
Ry and Rp are defined as in Claims 1 to 7, or
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a correspondi ng ester. of the general formula | and/or ”II

- 150 - a conmpound of the general formula L obtained in thi I“MIM'"""””“I
contai ning a carboxyl or ester group is converted by amidation i*fnt6 a+ * % *
correspondi ng am de of the general fornmula | and/or a conpound of the

general formula | obtained in this way arddlcontaining a primary or

secondary hydroxyl group is converted by oxidation into a correspondi ng
carbonyl compound of the general fornula | and/or i f necessary a

protective radical used in the reactions described above is elimnated

agai n and/ gg)f If required a co of the obtained in

ngoun Je _rgl formul a, | s
this way i ¥ rERIPERRYS ntTHPRILE PEoFRYEFRELHY/ rr™ULa chnbBukhish Ree
general formepresenis admedof nthéi sadiyals wemvisned foif Ritdnselésmsi A to

particul ar § ofn PNAIIRCEUH £ 8hn USByddih Cok 151 RINSLE SELE AL Ve O ST 2L edysal ts.

[5,4-d]lpyrimidine, a compound of the general formula

Ra R
\\N/’ b
Ne_Z
“ ”d
N T , (IV)
‘\\N s N

in which
Ry and Rp are defined as in Claims 1 to 7, and
Zy represents a leaving group, is reacted with a compound of

the general formula
H - Rc ' (V)

in which
Rc represents the radicals mentioned for Ro in Claims 1 to 7
and is linked via an oxygen or nitrogen atom to the

pyrimido[5,4-dlpyrimidine, and

if required a compound of the general formula I obtained in
this way and containing an amino, alkylamino or imino group is
converted by acylation or sulphonylation into a corresponding
acyl or sulphonyl compound of the general formula I and/or

a compound of the general formula I obtained in this way and
containing an amino, alkylamino or imino group is converted by
alkylation or reductive alkylation into a corresponding alkyl
compound of the general formula I and/or

a compound of the general formula I obtained in this way and
containing a carboxyl group is converted by esterification into
a corresponding ester of the general formula I and/or
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a compound of the general formula I obtained in this way and
containing a carboxyl or ester group is converted by amidation
into a corresponding amide of the general formula I and/or

a compound of the general formula I obtained in this way and
containing a primary or secondary hydroxyl group is converted
by oxidation into a corresponding carbonyl compound of the

general formula I and/or

if necessary a protective radical used in the reactions
described above is eliminated again and/or

if required a compound of the general formula I obtained in
this way is fractioned into its stereoisomers and/or

a compound of the general formula I obtained in this way is
converted into its salts, in particular for pharmaceutical use

into its physiologically tolerated salts.
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Abstract

The present invention relates to pyrimido(5,4-d]lpyrimidines of

the general formula .

Ry R
Ny~ Fb N
N Rc. R
’
N /m/ , (I)
& AN

N

in which

Ry to R are as defined in Claim 1, their tautomers, their
stereoisomers and their salts, in particular their
physiologically tolerated salts with inorganic or organic acids
or'bases, which have valuable pharmacoclogical properties, in
particular an inhibitory effect on signal transduction mediated
by tyrosine kinases, their use for the treatment of disorders,

. in particular of oncoses, and their preparation.




