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Ra denotes a hydrogen atom or a net hyl

wherein the phenyl

Rl err]

al kyl ,= trifluoronethyl,
trifluoronethoxy,
R2 denotes a hydrogen,
and R3 denotes a hydrogen,

group, -2- Rb denotes a phenyl

group -substituted by the groups R err] to Rerr] or a phenylalkyl group
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4-Amino-pyrimidine derivatives, medicaments containing
these compounds, their use and process for their

production

The present invention relates to 4-amino-pyrimidine

derivatives of general formula

Ry . R
\\N
A
N/
S
the tautomers, stereoisomers and the salts thereof,
particularly the physiologically acceptable salts thereof
with inorganic or organic acids or bases which have
valuable pharmacological properties, particularly an
inhibitory effect on signal transduction mediated by
tyrosine kinases, their use in the treatment of diseases,
particularly tumoral diseases, and the preparation

thereof.

In general formula I above, with the proviso that the
compound 4-[ (3-bromophenyl)amino}-6-(l-piperidinyl)-
pyrido[3,4-d]lpyrimidine is excluded from the scope of

" protection,

Ra denotes a hydrogen atom or a methyl group,



- GH N- CRerr] CH- , 20 - CH=CRerr] - N= CH
- -LCH CH- CRerr] N- o - CH=E N- CRerr] = N-, whilst in each

case the left-hand end of these bridges is 25 |I|inked to position 5 and the
right-hand end of these bridges is |inked tp position 6 of the pyrimdine
ring and wherein Rc denotes a norpholino group optionally substituted by 30
one or two al kyl groups, a 1-piperazinyl group optionally substituted by
one or two al kyl groups, -3- a 3-o0xo0-1-piperazinyl group optionally
substituted by one or two al kyl groups, 5 a 1-piperazinyl group, which is
substituted i mRbh@edopesi & pRefiyl agkbepr sub¥ el eat&d! bgr OHE, gB¥uBs3ry to

R3 or a phenylalkyl group wherein the phenyl moiety is
substituted by the groups Ry to R3, whilst

Rl denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, an alkyl, trifluoromethyl, ethenyl, ethynyl,
alkyloxy, C3-g-cycloalkyl, trifluoromethoxy, cyano, amino,
alkylamino, dialkylamino or nitro group,

10
R2 denotes a hydrogen, fluorine, chlorine or bromine atom

or an alkyl group and

R3 denotes a hydrogen, fluorine, chlorine or bromine atom,
15
A and B together denote a bridge of formula
- N=CRg - CH=CH -,
- CH=N=-CRs =CH -,
20 - CH =CRg - N=CH -,
- CH =CH - CRz = N - or
- CH=N-=-CRc =N -,

whilst in each case the left-hand end of these bridges is
25 linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and

wherein

Rc denotes a morpholino group optionally substituted by

30 one or two alkyl groups,

a l-piperazinyl group optionally substituted by one or two

alkyl groups,



tetrahydrofuranyl, 3-tetrahydropyranyl, 4- tetrahydropyranyl,
3-pyrrolidinyl, 1-alkyl-3-pyrrolidinyl, 3-piperidinyl, 4-piperidinyl,

1-al kyl - 3-pi peridinyl or 10 1-al kyl-4-piperidinyl group, a l-azetidinyl,
1-pyrrolidinyl, 1-piperidinyl or 1- azacyclzohept-1-yl group optionally
substituted by R4, whilst 15 R4 denotes a hydroxy, al kyl oxy, am no,

al kyl am no, di al kyl am no, al kyl carbonyl am no, N-al kyl - al kyl car bonyl am no,
2-0xo-1-pyrrolidinyl, 2-oxo- 1-piperidinyl, alkyloxycarbonylam no, N alkyl-
20 al kyl oxycar bonyl am no, al kyl sul phonyl am no, N-al kyl -

al kyl sul phonylaarf+mxo<]-gvige xyziogl kytoup eaﬁpsﬁhymhil dejnlrsnﬁwhituted by one

t et rahydr opyr anyl yrrolidinyl,. 1-alkyl-pyrrolidinyl,
piperidinyI-,f¥%HQV$J%%§%;i %%H?’ nor phol i no, 1-pipera- zinyl,

4- al kyl - 1- pi perazi nyl, am noal kyl, al kyl am noal kyl, 25 di al kyl am noal kyl,

i 51 Ky i on s Ee B R D R TSt S S o sy 1R b
position by a C3_g—cycloalkyl group, by a 3-
tetrahydrofuranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, 3-pyrrolidinyl, 1-alkyl-3-pyrrolidinyl,
3-piperidinyl, 4-piperidinyl, l-alkyl-3-piperidinyl or

10 1l-alkyl-4-piperidinyl group,

a l-azetidinyl, 1-pyrrolidinyl, l-piperidinyl or 1-
azacyclohept-1-yl group optionally substituted by R4,
whilst

15
R4 denotes a hydroxy, alkyloxy, amino, alkylamino,
dialkylamino, alkylcarbonylamino, N-alkyl-
alkylcarbonylamino, 2-oxo~l-pyrrolidinyl, 2-oxo-
l-piperidinyl, alkyloxycarbonylamino, N-alkyl-

20 alkyloxycarbonylamino, alkylsulphonylamino, N-alkyl-
alkylsulphonylamino, C3-g-cycloalkyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrrolidinyl, l-alkyl-pyrrolidinyl,
piperidinyl-,l-alkyl-piperidinyl, morpholinoc, l-pipera-
zinyl, 4-alkyl-l-piperazinyl, aminoalkyl, alkylaminoalkyl,

25 dialkylaminoalkyl, carboxy, alkyloxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
l-pyrrolidinylcarbonyl, l-piperidinylcarbonyl,
morpholinocarbonyl, l-piperazinylcarbonyl, 4-alkyl-
l-piperazinylcarbonyl or cyano group,

30
a l-azetidinyl group wherein 2 hydrogen atoms in the 3-
position are replaced by a straight-chained alkylene
bridge having 4 or 5 carbon atoms, whilst in the

abovementioned alkylene bridges in each case a methylene



nmor-phol i nocar bonyl, 1-pi perazinyl carbonyl, 4-alkyl- 1-piperazinyl carbonyl

or cyano group, 30 a 1-azetidinyl group wherein 2 hydrogen atons in the 3-
position are replaced by a straight-chained al kyl ene bridge having 4 or 5
carbon atons, whilst in the abovenentionedalkyl ene bridges in each case a
met hyl“ene -4- group may be replaced by a oxygen atomor by an imno or
N-al kyl -i m no group, a 1- pyrrolidinyl group wherein 2 hydrogen atons on the

5 carbon skel e r stral ht - chal hed al kyl ene bridge, this
bri dge cont ai nqlo&é %ygr%c(}rc%g % oY i ¥ ?q’ﬁ%g?% ﬁ%r%ﬁe ya?BntméPg 8K the
sane carbonaﬂNﬁalkyl{hmnndlgxwmpm atons if the two hydrogen atons are
| ocated on adj acent carbon atons, or 2 or 3 carbon atons 10 if the two

hydrogen atons are | ocated on carbon atons
a l-pyrrolidinyl group wherein 2 hydrogen atoms on the

5 carbon skeleton are replaced by a straight-chained
alkylene bridge, this bridge containing 3 to 5 carbon
atoms if the two hydrogen atoms are on the same carbon
atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjacent carbon atoms, or 2 or 3 carbon atoms

10 if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, whilst in the
abovementioned alkylene bridges in each case a methylene
group may be replaced by an oxygen atom or by an imino or
N-alkyl-imino group,

15
a l-piperidinyl group wherein 2 hydrogen atoms on the
carbon skeleton are replaced by a straight-chained
alkylene bridge, this bridge containing 3 to 5 carbon
atoms if the two hydrogen atoms are on the same carbon

20 atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjacent carbon atoms, or 2 or 3 carbon atoms
if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, or 1 or 2 carbon atoms if
the two hydrogen atoms are located on carbon atoms which

25 are separated by two atoms, whilst in the abovementioned
alkylene bridges in each case a methylene group may be

replaced by an oxygen atom or by an imino or alkylimino

group,

30 or Rc denotes a (RgNRg) group wherein

R5 denotes a hydrogen atom or an alkyl group, and



which are separated by an atom whilst in the abovenentioned al kyl ene
bridges in each case a nethylene group may be replaced by an oxygen atom or
by an imno or N-al kyl-imno group, 15 a 1-piperidinyl group wherein 2
hydrogen atoms on the carbon skeleton are_rgplaced by a straight-chained

al kyl ene bridge, this bridge containing 3 to 5 carbon atons if the two

hydr ogen atons are on the sanme carbon 20 atom or 3 or 4 carbon atons if

the two hydroggg ﬁto are | ocated on adjacent carbon atons, or 2 or 3
carbon atons i ot RERPWESh§dF8gan CaConalind PEeaPegubstdsns6A BoRd -whi ch

are separated Qis20eaRhgmis0hslnalenfRERYE BLRTRALS the two hydrogen atoms

are | ocated on car tons whi are separated’by two atons, whilst in
t he abovenentioned al kyl ene bridges in each case a nethyl ene group nay be
repl aced by an oxygen atom or. by an imno or alkylimno group, 30 or Rc
denotes a (R efr PNREEFAPYIGPEUpaRKLr EFRURS denot es a hydrogen atom or an

al kyl groug, and
a 3- or 4-tetrahydropyranyl group,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the
cyclic nitrogen atom in the abovementioned groups may be

10 substituted in each case by an alkyl, alkylcarbonyl,
alkylsulphonyl, alkyloxycarbonyl, C3_g-cycloalkyl,
3-tetrahydrofuranyl, 3- or 4-tetrahydropyranyl,
3-pyrrolidinyl, l-alkyl-3-pyrrolidinyl, 3- or
4-piperidinyl, l-alkyl-3-piperidinyl or l-alkyl-4-

15 piperidinyl group,

a Co-g-alkyl group substituted by the group R4, where Ry

is as hereinbefore defined,
20 a 3- or 4-quinuclidinyl group or
a 3-tropanyl or desmethyl-3-tropanyl group,

and, unless stated otherwise, the abovementioned alkyl

25 moieties in each case contain 1 to 4 carbon atoms.

Preferred compounds of the above general formula I are,

however, those wherein
30 Ra denotes a hydrogen atom or a methyl group,

Rb denotes a phenyl group substituted by the groups Rl to
R3, whilst



-5-- R6 denotes a (Jerr]-cycloal kyl group substituted by R4, whilst R4 is as
her ei nbef ore defined, a 3-tetrahydrofuranyl group, 5 a 3- or
4-t etrahydropyranyl group, a 3-pyrrolidinyl or 3- or 4-piperidinyl group,
whi-l st the cyclic nitrogen atomin the ahogenenti oned groups nmay be 10
substituted in each case by an al kyl, al kyl carbonyl, al kyl sul phonyl,
al kyl oxycarbonyl, C[err]-cycloal kyl, 3-tetrahydrofuranyl, 3- or
4-t etrahydropyranyl, 3-pyrrolidinyl, 1-alkyl-3-pyrrolidinyl, 3- or
4-pi peridinyl, 1-alkyl-3-piperidinyl or 1-alkyl-4- 15 piperidinyl group, a
Jerr]-alkyl goupmitsd id Lﬁﬁﬂrr?/ et hef QIO &4, cNeF En & b Soendesgi nbef ore
defined, 20 a 3-, or 4 |nucI| yl %EOU or
iodine ato a methy  trifluoromethyl, methoxy,
cyclopropyl, trifluoromethoxy, cyano, nitro or amino

5 group,
R2 denotes a hydrogen, fluorine, chlorine or bromine atom,

R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

10
A and B together denotes a bridge of formula
- N=CR; - CH=CH -,
- CH=N-CRs =CH -,
- CH =CRc - N=CH -,
15 - CH=CH - CRc =N - or

whilst in each case the left-hand end of these bridges is
linked to position 5 and the right-hand end of these
20 Dbridges is linked to position 6 of the pyrimidine ring and

wherein

Rc denotes a morpholino group optionally substituted by
one or two methyl groups,

25
a l-piperazinyl group optionally substituted by one or two

methyl groups,

a l-piperazinyl group, which is substituted in the 4
30 position by a 4-piperidinyl- or l-alkyl-4-piperidinyl

group,



a 3-tropanyl or desnethyl-3-tropanyl group, and, unless stated otherw se,

t he abovenentioned al kyl 25 noieties in each case contain 1 to 4 carbon
atons. Preferred conpounds of the above general formula | are, however,

t hose wherein 30 Ra denotes a hydrogen atomor a nmethyl group, Rb denotes
a pherryl group substituted by the groups R err] to R3, whilst -6- Rerr]
denotes a hydrogen, fluorine, chlorine, bromne or iodine atom a nethyl,

ethyl, trifluoroget hyl t hoxy, cycl opro . trifluoronethoxy, cyano,
nitro or aninoa5f25¥%ﬁ%}g§&n3 ngfgépasﬁéﬁg%gﬁﬁ?dfP&o??né? EReoSrRESAELON
brom ne atom &8 aehopisenidydyDIeroud! s@bsBetut8l Ob{yNR4 0 nbERAI BELat gm 10

| f formula
A and B togetqSésggng?swgiféédge o]

5 R4 denotes an amino, methylamino, dimethylamino,
pyrrolidinyl, l-methylpyrrolidinyl, piperidinyl, 1-
methylpiperidinyl, morpholino, l-piperazinyi, 4-methyl-
l-piperazinyl, hydroxy, methoxy, carboxy, methoxycarbonyl,
ethoxycarbonyl, dimethylaminocarbonyl,

10 l-pyrrolidinylcarbonyl, l-piperidinylcarbonyl or

morpholinocarbonyl group,

or a (RgNRg) group wherein

15 RS denotes a hydrogen atom or a methyl or ethyl group and

R6 denotes a cyclopentyl or cyclohexyl group substituted

by R4, where Ry is as hereinbefore defined,

20 a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the
cyclic nitrogen atom in the abovementioned groups may be

substituted in each case by a methyl, ethyl, Cj_g-alkyl-
oxycarbonyl, acetyl or methylsulphonyl group,

25 a C2-4-alkyl group substituted by the group R4, where Ry

is as hereinbefore defined,
a 3- or 4-quinuclidinyl group or
30 a 3-tropanyl group,

the tautomers, the stereoisomers and the salts thereof.



- N=CRerr] - CH=CH- - CH=N- CRerr] =CH- - CH=CRerr] - N=CH
- 15 = - CH=CH- CRerr] =N or - CH=N- CRerr]
N -, whilst in each case the |eft-hand end of these bridges is linked to
position 5 and the right-hand end of thesegQ bridges is linked to
positioon 6 of the pyrimidine ring and wherein Rc denotes a norpholino group
optionally substituted by one or two nethyl grﬁqu, 25 a 1-pipera2|ny! I
roup opti onal substituted by one or two nethy roups, a 1-piperaziny
groug, \a/hich i@%‘iﬁb‘%‘i}r?{ﬁ%op‘? ¢Feed %@“P‘b‘b%‘??i% RROVE peeRAraYl - or

1-al kyl - 4- pi pefdhhulyd VrHP, however, those wherein
Ra denotes a hydrogen atom,

Rb denotes a phenyl group substituted by the groups Rl to
R3, whilst

R1 denotes a hydrogen, fluorine, chlorine or bromine atom,

10 a methyl or amino group,
R2 denotes a hydrogen, fluorine, chlorine or bromine atom,

R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

15
A and B together denote a bridge of formula
- N=CRo - CH =CH -,
- CH=N-CRs =CH -,
20 -~ CH =CRg - N=CH -,

- CH=CH-CRs =N - or
- CH=N-CR; =N -,

whilst in each case the left-hand end of these bridges is
25 linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and

wherein

Rc denotes a morpholino group,

30
a l-piperidinyl group, which is substituted in the 3 or 4
position by an amino, piperidinyl or l-methylpiperidinyl

group,



-7-a l-pyrrolidinyl group substituted by R4 in the 3-position or a
1-piperidinyl group substituted by R4 in the 3 or 4 position, whilst 5 R4
denotes an am no, nethylam no, dinethylam no, pyrrolidinyl,

1-et hyl pyrrolidinyl, piperidinyl, 1- nethylpiperidinyl, norpholino,

1- pi perazinyl, 4-methyl- 1-piperazinyl, hydroxy, nethoxy, carboxy,

nmet hoxycar bonyl , et hoxycarbonyl, dinmethylam nocarbonyl, 10

1-pyrrolidinyl carbonyl, 1-piperidinylcarbonyl or norpholinocarbonyl group,
or a (Rlerr]NR[err]) group wherein 15 R5 denotes a hydrogen atomor a

met hyl or ethplr grqmgNapd Geodgnowdsra cycl opentyl or cycl ohexyl group
substituted by R4, where R4 is as herei nbefore defined, 20 a
3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst t he cyclic nitrogen

atomin the a n d uhs d_J a ase by a
met hyl , ethylagcﬁggg e% 9ﬁ9% Car on&l°§a§e f&ﬂgﬁ ﬁgpﬁ§légﬁghonyl group,
25 a C2-4 al kyl group substltuted by the group R4, where R4

R6 denotes a cyclohexyl group, which is substituted by a
carboxy, methoxycarbonyl, ethoxycarbonyl,

morpholinocarbonyl or hydroxy group,

10 a 3- or 4-piperidinyl group, whilst the cyclic nitrogen
atom in each case may be substituted by a methyl, ethyl or

C1-4-alkyloxycarbonyl group,

a Cop_4—alkyl group substituted by an amino group,

15
a 3-tropanyl- or a 3-quinuclidinyl group,

the tautomers, the stereocisomers and the salts thereof.

20 The following are mentioned as examples of particularly

preferred compounds:

{1} 4-[{3-chloro—4-fluoro-phenyl)amino}-7-{(4-amino-1-
piperidinyl)-pyrido[4,3-dlpyrimidine,

25
{2} 4-{(3-chloro-4-fluoro-phenyl}aminol]l-7~[{l-methyl—-4-
piperidinyl)amino]-pyrido[4,3-d]lpyrimidine,

(3} 4-[{(3-chloro-4~fluoro-phenyl)amino}-6-(4-amino-1-
30 piperidinyl)-pyrido([3,4-dlpyrimidine,

(4) 4-[(3~chloro-4-fluoro-phenyl}amino]-6-1{3-

qguinuclidinyl)aminol-pyrido(3,4-dlpyrimidine,



I's as hereinbefore defined, a 3- or 4-quinuclidinyl group or 30 a

3-tropanyl group, the tautoners, the stereoi soners and the

salts thereof.

-8- Particularly preferred conmpounds of the above general fornmula | are,

however, those wherein Ra denotes a hydrogeg atom 5 Rb denotes a phenyl
group substituted by the groups R err] to R3, whilst R err] denotes a

hydr ogen, fluorine, chlorine or bromne atom 10 a nethyl or am no group,

R2 denotes a hydrogen, fluorine, chlorine or bronmine atom R3 denotes a

hydr ogen, fluori ne,

bridge of form#@m 4-[(4-amino-3,5-dibromo-phenyl}amino}-6-{ (trans—4-

hydroxycyclohexyl)amino}-pyrido{3,4-d]lpyrimidine,

5 (6) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-{4-(l-methyl-4-
piperidinyl}piperidin-1-yl]-pyrido[3,4-d]lpyrimidine
and the salts thereof.

10 The compounds of general formula I may be prepared, for
example, by the following processes:
reacting a compound of general formula
RQ\ //Rb
N
¥
k l
\N
¥
15 B
wherein
Ry and Ry are as hereinbefore defined,
A' and B' together denote a bridge of formula
20 - N=CZ1 - CH=CH -,
- CH=N-CZ1 = CH -,
- CH=2C¢C%2] - N=CH -,
- CH=CH - C%1 = N - or
- CH=N-C21 = N -,
25

wherein
Z1 denotes a leaving group such as a halogen atom, a
substituted hydroxy, mercapto, sulphinyl or sulphonyl

group such as a fluorine, chlorine or bromine atom, a

chlorine or bromne atom 15 A and B together denote a



N=CRerr] - CH=CH-, - CH=N- CRerr] =CH- , 20

CH+= CRerr] - N=CH-, - CH=CH- CRerr] =N- o - CH=N- CRerr]
N -, whilst in each case the left-hand end of these bridges is 25 [|inked
to-position 5 and the right-hand end of thgse bridges is Iinked to position
6 of the pyrimdine ring and wherein Rc denotes a norpholino group, 30 a

1-pi peridinyl group, which is substituted in the 3 or 4 position by an

am no, piperidinyl or 1-nethyl piperidinyl up, -9- or

(R[err]NR[errF? b, SHNGRY RPREOR 5@5@?&%&%ﬁﬂiﬁh%ﬂ%ﬁn(ﬂthyﬁﬁﬂlﬁhlﬁwbup

methylsulphonyl or ethylsulphonyl group and in each case

the left-hand end of these bridges is linked to position 5
and the right-hand end of these bridges is linked to
5 position 6 of the pyrimidine ring, with a compound of

general formula

X1 - H , (III)

10 wherein
X1 denotes one of the groups mentioned for Rc

hereinbefore.

The reaction is appropriately carried out in a solvent

15 such as isopropanol, butanol, tetrahydrofuran, dioxane,
toluene, chlorobenzene, dimethylformamide, N-methyl-
pyrrolidin-2-one, dimethylsulphoxide, ethylene glycol
monomethylether, ethylene glycol diethylether or
sulpholane optionally in the presence of an inorganic

20 base, e.g. sodium carbonate or potassium hydroxide, or a
tertiary organic base, e.g. triethylamine or pyridine,
whilst the latter may also simultaneously act as a
solvent, and optionally in the presence of a reaction
accelerator such as a copper salt, a corresponding

25 amine-hydrohalide or alkali metal halide at temperatures
between 0 and 180°C, but preferably at temperatures
between 20 and 150°C. However, the reaction may also be
carried out without a solvent or in an excess of the
compound of general formula III used.

30
If according to the invention a compound of general
formula I is obtained which contains an amino or imino

group, it may be converted by alkylation or reductive



5 R6 denotes a cycl ohexyl group, which is substituted by a carboxy,
nmet hoxycar bonyl , et hoxycarbonyl, norpholinocarbonyl or hydroxy group, 10 a
3- or 4-piperidinyl group, whilst the cyclic nitrogen atomin each case may
be "substituted by a nmethyl, ethyl or C[errisalkyl oxycarbonyl group, a
( err]-al kyl group substituted by an am no group, 15 a 3-tropanyl- or a
3-qui nuclidinyl group, the tautoners, the stereoisoners and the salts
thereof. 20 The follow ng, are nentioned as, exanpl es of particularly
oref or 1 ed conpUREATYA) U] 2 (R TFTSRORA LRI (A DEEhyFERPWRS . OF (ASHRTAD. 1-
pi peri dinyl) - psodelol«t, B-s4 pyri m di ne, 25 (2)
4-[ (3-chl oro-4-fluoro-phenyl)am no]-7-[ (| -nethyl -4-
pi peri di nyl)am no] - pyrido[ 4, 3-d] pyri m di ne, (3)
4-[ (3-chl or o- 4 fddhsurbedyy | gavid 9] - fokrtha BN N0t cBOcontains a carboxy
piperidinyI)-pyridq£3,4-qLPyrinidine, ) . . _

5° ‘or ester group may be converted by amidation into a

corresponding amide of formula I.

The subsequent alkylation is optionally carried out in a
solvent or mixture of solvents such as methylene chloride,
10 dimethylformamide, benzene, toluene, chlorobenzene,
tetrahydrofuran, benzene/tetrahydrofuran or dioxane with
an alkylating agent such as a corresponding halide or
sulphonic acid ester, e.g. with methyl iodide, ethyl
bromide, dimethyl sulphate or benzyl chloride, optionally
15 1in the presence of a tertiary organic base or in the
presence of an inorganic base appropriately at
temperatures between 0 and 150°C, preferably at

temperatures between 0 and 100°C.

20 The subsequent reductive alkylation is carried out with a
corresponding carbonyl compound such as formaldehyde,
acetaldehyde, propionaldehyde or acetone in the presence
of a complex metal hydride such as sodium borochydride,
lithjum borohydride or sodium cyanoborohydride

25 appropriately at a pH of 6-7 and at ambient temperature or
in the presence of a hydrogenation catalyst, é.g. with
hydrogen in the presence of palladium/charcoal, at a
hydrogen pressure of 1 to 5 bar. The methylation may
however also be carried out in the presence of formic acid

30 as reducing agent at elevated temperatures, e.g. at

temperatures between 60 and 120°C.

The subsequent amidation is carried out by reaction of a

corresponding reactive carboxylic acid derivative with a



(4)- 4-1(3-chl oro-4-fluoro-phenyl)am no]-6-[(3- quinuclidinyl)am no]-pyrido
[ 3, 4-d] pyrimdine, - 10 - (5

4-[ (4-am no- 3, 5-di brono- phenyl ) am no] - 6-[ (trans- 4-

hydr oxycycl ohexyl ) am no] - pyrido [3, 4-d]pya&Bntdine, 5 (6)

4-[(3-chl oro-4-fl uoro-phenyl)am no]-6-[4-(l-methyl -

pi peridinyl)piperidin-1-yl]-pyrido[3,4-d]pyrimdine and the salts thereof.

10 The COWDOUBSEr@EpGQHQh§|aﬁQhEUbﬁthoHEleelﬁrSpQBQQenEOBreﬁEQFhWﬁ %% the
foll ow ng processes: reacting a conpound of ~gener al rr erein
Ra and Rb are 8 H%PEFnEEFBréSd@FFH¥éenﬂ'CﬁhGrBdetoéémhéhYéén@memadbnldge

Of formul a 20 penzene, toluene, chlorobbnzgggerELtraﬁbhrogtEan’or CH= N -
Clerr] = & _dloxane, whilst the amine used may simultaneously serve as
5 solvent, optionally in the presence of a tertiary organic
base or in the presence of an inorganic base or with a

corresponding carboxylic acid in the presence of a
dehydrating agent, e.g. in the presence of isobutyl
chloroformate, thionyl chloride, trimethylchlorosilane,

10 phosphorus trichloride, 2-(lH-benzotriazol-1-yl)-1,1,3,3-
tetramethyluronium-tetrafiuoroborate, N,N -
dicyclohexylcarbodiimide, N,N’-dicyclohexylcarbodiimide/N-
hydroxysuccinimide or l-hydroxybenzotriazole and
optionally in the presence of 4-dimethylaminopyridine,

15 N,N’-carbonyldiimidazole or triphenylphosphine/carbon
tetrachloride, appropriately at temperatures between 0 and
150°C, preferably at temperatures between 0 and 80°C.

In the reactions described hereinbefore any reactive

20 groups present such as amino or imino groups or carboxy
groups may be protected during the reaction by
conventional protecting groups which are cleaved again

after the reaction.

25 For example, a protecting group for an amino or imino
group might be a formyl, acetyl, trifluorocacetyl,
ethoxycarbonyl, tert.butoxycarbonyl, benzyloxycarbonyl,
benzyl, methoxybenzyl or 2,4-dimethoxybenzyl group and
additionally, for the amino group, a phthalyl group,

30
protecting groups for a carboxy group might be the
trimethylsilyl, methyl, ethyl, tert.butyl, benzyl or
tetrahydropyranyl group.



- CH=CZ[err] - N=CH-, - CH=CH- CZL=N- or - CH N- CZ[err] =N

-, 25-wherein Z1 denotes a |leaving group such as a hal ogen atom a

substituted hydroxy, nercapto, sulphinyl or sul phonyl group such as a
fluorine, chlorine or bromne atom a _ngihoxy, ethoxy, phenoxy,

met hyl-sul phi nyl, et hyl sul phi nyl, nethyl sul phonyl or ethyl sul phonyl group
and in each case the left-hand end of these bridges is |linked to position 5

and the right-hand end of these bridges is |inked to 5 position 6 of the
pyri m di ne ri ngie R P EbripRIRAM N ekt ay 189 il 20Y RFPL SOt RS r 8FAURL

denotes one ofyddie MHPUPSorEsMdMIEs, fi9d E¥rried out hydrolytically in an
aqueous solvent, e.g. in water, methanol/water, acetic
acid/water, tetrahydrofuran/water or dioxane/water, in the

5 presence of an acid such as trifluorocacetic acid,

hydrochloric acid or sulphuric acid or in the presence of
an alkali metal base such as sodium hydroxide or potassium
hydroxide or aprotically, e.g. in the presence of
iodotrimethylsilane, at temperatures between 0 and 120°C,

10 preferably at temperatures between 10 and 100°C.

A benzyl, methoxybenzyl or benzyloxycarbonyl group may,
however, be cleaved hydrogenolytically, e.g. with hydrogen
in the presence of a catalyst such as palladium/charcoal

i5 in a suitable solvent such as methanol, ethanol, ethyl
acetate or glacial acetic acid optionally 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 hydrogen

20 pressure of 1 to 7 bar, but preferably 3 to 5 bar. A
2,4-dimethoxybenzyl group is, however, preferably cleaved

in trifluorocacetic acid in the presence of anisol.

A tert.butyl or tert.butyloxycarbonyl group is preferably
25 cleaved by treating with an acid such as trifluoroacetic

acid or hydrochloric acid or by treating with

iodotrimethylsilane, optionally using a solvent such as

methylene chloride, dioxane, methanol or diethylether.

30 A trifluoroacetyl group is preferably cleaved by treatment
with an acid such as hydrochloric acid, optionally in the
presence of a solvent such as acetic acid at temperatures

between 50 and 120°C or by treatment with sodium hydroxide



herei nbefore. The reaction is appropriately carried out in a solvent 15
such as isopropanol, butanol, tetrahydrofuran, dioxane, toluene,

chl orobenzene, dinethyl formam de, N-nethyl- pyrrolidin-2-one,

di fet hyl sul phoxi de, ethyl ene gl ycol nononethylLether, ethylene glycol

di et hyl ether or sul phol ane optionally in the presence of an inorganic 20
base, e.g. sodium carbonate or potassiun1hydroxide, or a tertiary organi c

base, triet amne o ilst the | at also
S|nultaneously33§¥Légna 88£§§ﬁ?i9¥ g??oﬁﬁ?FﬁnFﬁ ?%e p?% BRek spch as
reaction accel eeatahyduofuasnaatopplpesattirea bOt#EsR00daANG BbH°C

am ne- hydrohalide or alkali netal halide at tenperatures bet ween 0 and
180[err] C, but preferably at tenperatures between 20 and 150[err]C.

However, the rmaphtRalyBygabsp bg poefeedb DYt chehhodt iR SREVEREsBhchNo@N
excess of the ¢ oupd of general fornmula Il used. 30 If according to the

i nvention & coﬂ%%gﬁﬁlﬁ? @En%rﬁfl?%Fﬁu?%4Pel§u%%t%Fn@ﬂtQM¥%%l%%ntalns an

anmno or inmnoethylamine or n-butylamine in a solvent such as methanol,
ethanol, isopropanol, toluene/water or dioxane at

temperatures between 20 and 50°C.

10 Moreover, the compounds of general formula I obtained may
be resolved into their enantiomers and/or diastereomers,
as has already been stated hereinbefore. Thus, for
example, cis/trans mixtures may be separated into their
cis and trans isomers, and compounds having at least one

15 optically active carbon atom may be separated into their

enantiocmers.

Thus, for example, the cis/trans mixtures obtained may be
resolved by chromatography into the cis and trans isomers

20 thereof, the compounds of general formula I obtained which
occur as racemates may be resolved by methods known per se
{(cf. Allinger N. L. and Eliel E. L. in "Topics in
Stereochemistry™, Vol. 6, Wiley Interscience, 1971})}) into
the optical antipodes thereof and compounds of general

25 formula I having at least 2 asymmetric carbon atoms may be
separated into their diastereomers on the basis of their
physico-chemical differences using methods known per se,
e.g. by chromatography and/or fractional crystallisation,
and, if they occur in racemic form, they may subsequently

30 be separated into the enantiomers as mentioned

hereinbefore.

The separation of enantiomers is preferably carried out by

column separation on chiral phases or by recrystallisation



group, it may be converted by al kylation or reductive - 12 - alkylation
into-a correspondi ng al kyl conmpound of general formula | or a conpound of
general formula | which contains a carboxy 5 or ester group nay be
converted by amidation into a correspondingéani de of formula I. The
subsequent al kylation is optionally carried out in a solvent or m xture of
sol vents such as nethylene chloride, 10 dinethylformam de, benzene,

Lol uene, chior phGz8RCopt £L&RNY JAOELYENso PEORENBLL BYT g@xei’;%g[agtﬁr afll Oxane

with an al kylatin such as a correspon Ing hafide or s acid
ester, e.g. wieptheahly aobive, sebsyange owhileh ﬂcnashyalSalphate or benzyl

the presence ol an s forgbrt Sobeas o8 oot aF S SE LT aks kP, Suh3Rr8aAcs
and 150[ err] C compdwndblgarticularly acids and the actlvated derivatives
5 or alcohols thereof, and separating the diastereomeric
mixture of salts or derivative thus obtained, e.g. on the
basis of differences in solubility, whilst the free
antipodes may be released from the pure diastereomeric
salts or derivatives by the action of suitable agents.

10 Particularly common, optically active acids include, for
example, 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 optically active alcohol

15 which may be used is (+)}- or {-)-menthol whilst an
optically active acyl group in amides may be a (+)~ or

{(-) -menthyloxycarbonyl, for example.

Moreover, the compounds of formula I obtained may be

20 converted into the salts thereof, particularly, for
pharmaceutical use, into the physiologically acceptable
salts thereof with inorganic or organic acids. Acids which
may be used for this purpose include, for example,
hydrcechloric acid, hydrobromic acid, methanesulphonic

25 acid, sulphuric acid, phosphoric acid, fumaric acid,
succinic acid, lactic acid, citric acid, tartaric acid orx

maleic acid.

The compounds of general formulae II and III used as
30 starting materials are known from the literature in some
cases or may be obtained by methods known per se from the

literature (see for example WO 95/19774).



temperatures between 0 and 100[err]C. 20 The subsequent reductive
alkylation is carried out with a correspondi ng carbonyl conpound such as
formal dehyde, acetal dehyde, propional dehyde or acetone in the presence of a
conmpl ex nmetal hydride such as sodi um borgh i_de, Iithium borohydride or
sodi um cyanobor ohydride 25 appropriately at a pH of 6-7 and at ambi ent
tenperature or in the presence of a hydrogenation catalyst, e.g. with
hydrogen in the presence of palladiun charcoal, at a hydrogen pressure of 1
to 5 bar. The St RyF&AYnTRRY} IR6REY Bereiabeforear thed compoundshefpr esence

of formc aci dg3dera3 FeFHEI1RY 1ageRbAlinGg e¥ated H‘ﬁ%ﬁ%%&r 83d tng at
tenperatures between 60 and _120[err]C. The subsequent am dation’is carried

out by reacti oRP¥Figlegiradpanacrsgrtekiei valesr bboryeré heve dediabtlieve with
a  -13- corrpgapendcBIogdtae BRbbeRRELY, | Ba2t38LYEREyOL TRXEYES LOf
5 inhibitory effect on the signal transduction mediated by
the Epidermal Growth Factor Receptor (EGF-R), which may be
brought about, for example, by inhibiting ligand binding,
receptor dimerisation or tyrosine kinase. It is also
possible that the signal transmission is blocked at

10 components lying further down the signal chain.

The biological properties of the new compounds were

investigated as follows:

15 The inhibition of the EGF-R-mediated signal transmission
may for example be detected with cells which express human
EGF-R and whose survival and proliferation depend on
stimulation by EGF or TGF-alpha. An interleukin-3- {(IL-3)
dependent cell line of murine origin was used which was

20 genetically altered so as to express functional human EGF-
R. The proliferation of these cells known as F/L-HERc may
therefore be stimulated either by murine IL-3 or by EGF
{see von Riiden, T. et al. in EMBO J. 7, 2749-2756 (1988)
and Pierce, J. H. et al. in Science 239, 628-631 (1988)).

25
The starting material used for the F/L-HERc cells was the
cell line FDC-P1, the preparation of which was described

by Dexter, T. M. et al. in J. Exp. Med. 152, 1036-1047
{(1980) . Alternatively, hoﬁever, other growth factor-

30 dependent cells may be used (cf. 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)). For the expression of
human EGF-R cDNA (cf. Ullrich, A. et al. in Nature 309,



solvents such as nethyl ene chl oride, dinethylfornmam de, benzene, tol uene,
chl or cbenzene, tetrahydrofuran or di oxane, whilst the am ne used nmay

si mul taneously serve as 5 solvent, optionally in the presence of a
tertiary organic base or in the presence-ofisan inorganic base or with a
correspondi ng carboxylic acid in the presence of a dehydrating agent, e.g.
i n the presence of isobutyl chloroformate, thionyl chloride,

trinmethyl chl or @4l , o] j.C '
T (I bansot 11 2o 885, (9940002 R0BEHELALPELEEL S ruser 1exp) HSPELAPar .
N, N - dicycl okesgrihedodyi Riiden, N'N eti ajc) oRERYI dar@odFv@dEHNG (1988}
hydr oxysucci ni n [ I i ona [ e presence
of (a1 oty e Do SAlY ELOSIOENERLE SRR PoPROy ERAL DRGY s ExBNCWES

tri phenyl phosph$e/ tarosiprees r blotl BEFdR, cBRbr Opfi alblyeal Aenper atunas

bet 0 and ; r-abl t es_herween.0 a err]C
Iﬁ rﬁgnreagtiS%gq%§§£%§%%g&ﬁ%$e2hb%?or%égggféQ%E{i%%gzghegrbﬁﬁseg?gggnt
such as am no o¢fi lackewbups Dr etrdbxyigrdupsinay. be2prdleoted2during the

reaction by copuspj Pals RGLECLL Nen g MR YIS, 2L £ T eaved again

The test was carried out as follows:
10
F/L-HERc cells were cultivated in RPMI/1640 Medium
(BioWhittaker), supplemented with 10 % foetal calf serum
(FCS, Boehringer Mannheim), 2 mM Glutamine {(Bio-
Whittaker), standard antibiotics and 20 ng/ml human EGF
15 (Promega), at 37°C and with 5% CO2. In order to

investigate the inhibitory activity of the compounds

according to the invention, 1.5 x 104 cells per well were
cultivated in triplicate in 96-well plates in the above
medium {200 pl), whilst the proliferation of the cells was

20 stimulated either with EGF (20 ng/ml) or with murine IL-3.
The IL-3 was obtained from culture supernatants of the
cell line X63/0 mIL-3 {cf. Karasuyama, H. et él. in Eur.
J. Immunol. 18, 97-104 (1988))}. The compounds according to
the invention were dissolved in 100% dimethylsulphoxide

25 (DMSO) and added to the cultures in various dilutions, the
maximum DMSO concentration being 1%. The cultures were
incubated for 48 hours at 37°C.

In order to determine the inhibitory activity of the
30 compounds according to the invention the relative number

of cells was measured in O.D. units using the Cell Titer
96T Aqueous Non-Radioactive Cell Proliferation Assay
(Promega). The relative number of cells was calculated as

a percentage of the control (F/LHERc cells without



after the reaction. 25 For exanple, a protecting group for an am no or

I mno-group mght be a fornyl, acetyl, trifluoroacetyl, ethoxycarbonyl,
tert.butoxycarbonyl, benzyl oxycarbonyl, benzyl, nethoxybenzyl or

2, 4- dlnethoxybenzyl group and additional l.ypofar the am no group, a phthalyl
group,” 30 protecting groups for a carboxy group m ght be the

trimethylsilyl, nmethyl, ethyl, tert butyl, benzyl or tetrahydropyranyl
[ protecting group

group. -14 - _Th ti onal bsequent  cl eavi ng of any

used may, for é&"a‘%r%ﬂg%rt’)eaél&r i?‘&dcg&FeWGPgF% g&l P(ftFHeaEUEaGéaeg ghligdnt |
e.g. in water, inbtibansl thet eellapebils fachdivat By, 5b%tqah¥650%5%a669@%éh or
dioxane/mater, in the 5 presence of an acid such as trifluoroacetic acid,
hydrochl ori ¢ aéhgrefrsm.phbei £oddrHing irasuhsspresenobtefined:

Compound Inhibition of EGF- Inhibition of IL-3-
(Example no.) : dependent dependent proliferation
proliferation ICsp [pM]
IC5p [nM]
1 0.30 5
1(1) 0.05 5
1(11) 0.001 >10
1(4) 0.2 >10
3 0.5 >10
4 0.25 >10
1(2) 6.1 >1
5 0.06 >1
1(15) 0.065 10
5(1) 0.007 >1
1(16) 0.04 >1
1(17) 0.02 >10
1(20) 0.001 10
1(21) 0.11 | >1
5(2) .04 >1
1(22) 0.15 >10
2 0.2 >10
1(34) 0.13 >10

The compounds of general formula I according to the

invention thus inhibit signal transduction by tyrosine

kinases, as was demonstrated using the example of the

human EGF-receptor, and are therefore useful for the
10 treatment of pathophysiological processes caused by

hyperfunction of tyrosine kinases. These are, for example,



an al kali netal base such as sodi um hydroxi de or potassi um hydroxi de or
aproti-cally, e.g. in the presence of iodotrinethylsilane, at tenperatures
between 0 and 120[err]C, 10 preferably at tenperatures between 10 and
100Terr] C. A benzyl, nethoxybenzyl or benzghoxycarbonyl group may, however,
be cl éaved hydrogenolytically, e.g. with hydrogen in the presence of a
catal yst such as palladiunicharcoal 15 in a suitable solvent such as

th I th I th etate. o | aci al acetic_acid optionally with the
ggdlgpgn o? a n%%?ﬁgsﬂ¥hm3§1ﬁ9aP8cﬁP@PPﬁsacPGrEFCPéﬁﬁéYaFHWQErEePﬂeen 0 and

100[err] C, butepiemelaaiyaﬁa heﬁpeépiunehb@t ¥eegiry ﬁéﬂa@QEQ&éh@aoﬁnQng

under a h drog essu e of to 7 bar, but preferabl to_ 5 bar
2, 4- dlnetKoxyb gioﬁﬁo 1 eﬁ%ﬁk9%r pV%?EPéBFyeﬁﬂéﬁbéélﬁﬁ cells

trlfluoroacetlcn@@aﬂgi@géﬁ@spgpsence of ani sol . A tert.butyl or _
tert. butyl gxycarbonyl group is preferably 25 cleaved by treating with an
acid such as trifluoroacetic acid or hydrochloric acid or by treating with

i odot ri met hyl sij aéwdlep&mpnalhé YosipSinds SOF VeBhe SHENr8SmBL hY| A €hLoOr i de,
di oxane, methanol or_di et hy| et her.
physiologically acceptable salts thereof may be used to
treat other diseases caused by aberrant function of
tyrosine kinases, such as e.g. epidermal hyper-
10 proliferation (psoriasis), inflammatory processes,
diseases of the immune system, hyperproliferation of

haematopoetic cells, etc.

In view of their biological properties the compounds

15 according to the invention may be used on their own or in
conjunction with other pharmacologically active compounds,
e.g. in tumour therapy, either in monotherapy or combined
with other anti-tumour drugs, for example in conjunction
with topoisomerase inhibitors (e.g. Etoposide), mitosis

20 inhibitors (e.g. Vinblastin), compounds interacting with
nucleic acids (e.g. cis-platin, cyclophosphamide,
adriamycin), hormone antagonists (e.g. Tamoxifen),
inhibitors of metabolic processes (e.g. 5-FU etc.},
cytokines (e.g. interferons), antibodies etc. These

25 combinations may be administered either simultaneously or

sequentially.

For pharmaceutical use the compounds according to the
invention are generally used for warm-blooded vertebrates,
30 particularly humans, in doses of 0.01-100 mg/kg body
weight, preferably 0.1-15 mg/kg. For administration they
are formulated with one or more conventional inert
carriers and/or diluents, e.g. with maize starch, lactose,

glucose, microcrystalline cellulose, magnesium stearate,



30-A trifluoroacetyl group is preferably cleaved by treatnent wwth an acid
such as hydrochloric acid, optionally in the presence of a solvent such as
acetic acid at tenperatures between 50 and 120[err]C or by treatnment with
sodi um hydr oxi de solution, optionally-imithe presence of a solvent such
as tetrahydrofuran at tenperatures between 0 and 50[err] C. A phthalyl group
is preferably cleaved in the presence of 5 hydrazine or a primry am ne

such as nethyl anjne, e h%lan%ng or n-b€t§éaniqg ig?a solvent.%uch as

met hanol , et hatdtYVIR¥IPHHERO SO uehef W 2F 1 dr BRH%ANES a2t 2rpe? 58Er es
bet ween 20 andwd®éerétkandD, dhtepyglycébel compoendsoohigeneral formula |
obt ai ned may be respléﬁg intf theL; efantionpgs and/ or_ di asterepners, as
has al ready be®atefReHY RN ARRFLYEOL THRECPYHPPEEEYPPE, TFe7f¥ans m xtures
nmay be separ atgrcoméD, t Egiboginfie BiYl EEBNSLOSONSE Sfatty SWHPOMIESs haueng at

| east one 15 optjically active carbon aton1nag be sgggrat dinto, their
5 there and made into

as hard fat or suitable mixture
conventional galenic preparations such as plain or coated
tablets, capsules, powders, suspensions, solutions, sprays

or suppositories.

10 The following Examples are intended to illustrate the

present invention without restricting it:



enantionmers. Thus, for exanple, the cis/trans m xtures obtained may be
resol ved by chromatography into the cis and trans isoners 20 thereof, the
conmpounds of general formula | obtai ned which occur as racemates may be
resol ved by nethods known per se (cf. AlJigiger N. L. and Eliel E. L. in
"Topics in Stereochem stry”, Vol. 6, Wley Interscience, 1971)) into the
optical antipodes thereof and conpounds of general -25 fornula |I having at
|l east 2 asynmetric carbon atons nmay be separated into their diastereoners
on the basis a L hysi co-chem cal differences using nethods known per
se, e.g. by chromatography and/or fractional crystallisation, and, if they
occur in racemc form. they may subsequently 30 _ be separated into the

enantioners ad Rricdded ardrdiliwaropdentld R atfi-dd U %nant i oners i s

preferably ca?&&ggoqqg3hﬁ1@@&qq3d§%@aration on chiral phases or by
recrystalllsa on

230 mg of 7-fluoro-4-hydroxy-pyrido[4,3-dlpyrimidine are
refluxed in 10 ml phosphorus oxychloride for 3.5 hours.
The reaction mixture is evaporated down, the residue is
dissolved in 100 ml methylene chloride and stirred for 15
10 minutes with 25 ml of saturated sodium carbonate solution.
The organic phase is separated off and the aqueocus phase
is extracted twice with 100 ml of methylene chloride. The
combined organic phases are washed with water and dried
over magnesium sulphate. To this solution are added 1.26 g
15 of 3-chloro-4-fluorocaniline, 20 mg of 3-chloro-
4-fluorocaniline-hydrochloride and 5 ml of isopropanol. The
methylene chloride is eliminated in vacuo and the reaction
mixture is stirred for one hour at ambient temperature.
The mixture is evaporated to dryness and the residue is
20 stirred twice with 100 ml of petroleum ether. The residue
which is insoluble in petroleum ether is purified by
chromatography over a silica gel column.
Yield: 100 mg of (25% of theory},
Melting point: 290-295°C (decomposition; at about 250 °C
25 the crystalline structure begins to change)

Rf value: 0.50 (silica gel; cyclohexane/ethyl acetate =
1:1)

The following compounds were obtained analogously to

30 Example I:

(1) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-£fluoro-
pyridoi3,4-d]lpyrimidine
Melting point: 264-266°C



-16- froman optically active solvent or by reacting with an optically
active substance which forns salts or derivatives such as e.g. esters or

am des with the racem ¢ conpound, particularly acids and the activated
derivatives 5 or alcohols thereof, and separating the diastereoneric

m xture of salts or derivative thus obtained, e.g. on the basis of
differences in solubility, whilst the free antipodes nmay be rel eased from

t he pure diast reo e or,derivatives the action of suitable
hgents. 10 Pt Gt T O cobmbRiL 650 98 FRE e PEhefhefhel spdPate
example, the I pngy L-fornms of tartaric acid or dlbenzoyltartarlc aci d,
di-o-tolyltartaric aC|d mal i ¢ acid, mandelic acid, canphorsul phonic aC|d
glutam c acid, aspartic acid or quinic acid. An optlcally active al cohol 15
whi ch ey be upgd 15y (#)s o {3) TR ROk MULS!) SL0P1 624 YopgLi ve acy
group in am des nay ycar onyl or exanpl e.

Mor eover , 5heI@Uﬁp&Uh@s4 ]pywxmd meobtalned may be 20 converted into the

sal ts ther eof . PArLAGULAILY: $95-237°C

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

10 Example 1

4-{(3-chloro-4-fluoro-phenyl)amino] -7-{4—-amino-1-
piperidinyl)-pyrido[4,3~d]pyrimidine

15 100 mg of 4-[(3—chloro—4-fluoro—phenyl)amino]—7—fluoro—
pyrido{4,3-d]lpyrimidine and 202 mg of 4-aminopiperidine
are stirred in 3 ml of isopropanol for 4 hours at 90 °C
and for 18 hours at ambient temperature. The crude mixture
is purified directly on a silica gel column with methylene

20 chloride/methanol/conc. aqueous ammonia (9:1:0.1).

Yield: 65 mg of (51% of theory),
Melting point: 231-233°C
Re value: 0.25 (silica gel; methylene

chloride/methanol/ammonia = 4:1:0.1)

25 Mass spectrum: MY = 372/4

The following compounds are obtained analogously to

Example 1:

30 {1) 4-[{3-chloro-4-flucro~phenyl)amino]-7-[ {(1-methyl-4-
piperidinyl)amino]-pyridof{4,3-dlpyrimidine
Melting point: 253-256°C



phar maceuti cal use,
I norgani ¢ or organi
i ncl ude, for exanpl

into the physiologically acceptable salts thereof with
c acids. Acids which may be used for this purpose
e, hydrochloric acid, hydrobrom c acid, methanesul phonic

25 " acid, sulphuric acid, phosphoric aci d, sfjuparic acid, succinic acid,
lacti ¢ acid, citric acid, tartaric acid or nmaleic acid. The conpounds of

general fornulae I

and 111 used as 30 starting materials are known from

the literature_ in sonme cas may be obtai ned by methods known per se
S R IO

fromthe |iter3fuf2

ﬁbF% 9Pl oshebhykene . 17 - As already

t hereof have val uabl e

ment i oned her eLOS] PAe md R FOTPOHAGS; Of ~0fnpLalformul a | according o the

I nvention and the p ySi O

ogl cally accep

phar macol ogi calla$s opestt £em: PAFtLcrggrgy a specific 5 inhibitory effect on
t he signal transduction nediated by

5 (2) 4-[(3-chloro-4-fluoro-phenyl)amino]~7-[4-{4-
piperidinyl)piperidin-l-yl]—pyrido[4,3—d]pyrimidine
Melting point: 272-275°C
Rf value: 0.32 (Reversed phase silica gel; methanol/5%

aqueous saline solution = 6:4)

10 Mass

spectrum: Mt = 440/2

{3) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[ (1-

tert

.butyloxycarbonyl-4—piperidinyl)amino]—

pyrido[4, 3-d}pyrimidine
15 Melting point: 232-235°C
Rf value: 0.41 (silica gel; ethyl acetate)

(4) 4-[(3-chloro-4-fluoro-phenyl)amino}-7-[[trans—4-

(methoxycarbonyl)cyclohexyl)]-amino]~

20 pyrido[4,3-dlpyrimidine
Melting point: 253-254°C
Rf value: 0.50 (silica gel; ethyl acetate)

(5)

4-[(3-chloro-4-fluoro-phenyl)amino}-7-morpholino-

25 pyridof4,3-d]lpyrimidine

(6)

4—[(3—chloro—4—fluoro—phenyl)amino]—?—[N—methyl—N—(l—

30

methyl-4-piperidinyl)-amino]-pyrido[4,3-d]pyrimidine

(7} 4-[(3-chloro-4-fluoro-phenyl}amino]-7-[ {trans-4-
hydroxycyclohexyl)amino]-pyrido{4,3-d]lpyrimidine



t he- Epi dermal Growt h Factor Receptor (EG--R), which may be brought about,
for exanple, by inhibiting ligand binding, receptor dinerisation or
tyrosine kinase. It is also possible that the signal transm ssion is

bl ocked at 10 conponents lying further dowy the signal chain. The

bi ol ogi cal properties of the new conpounds were investigated as follows: 15
The inhibition of the EG--R-nedi ated signal transm ssion may for exanple be
detected with cells which express human EG-- R and whose survival and
proliferation d&edd ldsstilereati-&r uey orahegy 1T emimod g - [AR —amied-&uki n- 3-
(I'L-3) dependegietei-1- il q ~Qkhgi _ Is s 20
genetically altered so EE%Fgfégggggg ?3%%??&%2? hﬁ%gﬁyéég?n . The
proliferation of these cells known as F/L-HERc may therefore be stinmulated
ei ther by nuri res L (& n : ..et_al .. ,in EMBO J. 7,
2749- 2756 (1983?3aﬁdqé?’;?%f’%%‘ﬂﬁgf*%| ?B:é%‘;'%%fg‘%?g]zgg,“ 28-631 (1988)).
25 The starti n§uiBtelidinydeamisge]l rpyridellER:-ddplicdmidénehe cel | |ine
FDC-P[err], the preparation of which was descri bed

(10) 4-[(3-chloro-4-fluoro-phenyl}amino]-6-morpholino-
pyrido[3,4-dlpyrimidine

10 {11} 4-[{3-chloro-4-fluoro-phenyl)amino]-6~{4-amino-1-
piperidinyl)-pyrido[3,4-d]lpyrimidine
Melting point: 307-309°C (decomp.)
Rf value: 0.30 (silica gel; methylene
chloride/methanol/conc.aqueous ammonia = 4:1:0,1)

15
{(12) 4—{(3—chloro—4—fluoro—phenyl)amino]—6—{(1—methyl—4—
piperidinyl)amino] -pyrido[3,4~-d]pyrimidine

{13} 4-[{3-chloro-4-fluoro-phenyl)amino]-6-[ (trans—4-
20 hydroxycyclohexyl)amino]-pyrido[3,4-dlpyrimidine

(14) 4-[{3-chloro-4~fluoro-phenyl)amino]-6~[[trans-
4- (methoxycarbonyl)cyclohexyl]amino] -
pyrido[3, 4—-d]pyrimidine

25
{(15) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[4-(4-
piperidinyl)piperidin-1-yl]-pyrido[3,4-d]lpyrimidine
Rf value: 0.45 (silica gel; methylene
chloride/methanol/conc.aqueous ammonia = 2:1:0,15)
30

{16) 4-[(3-chloro-4-fluoro-phenyl})amino]-6-[ (2-amino-2-
methyl-l-propyl)amino]-pyrido[3,4-dlpyrimidine
Rf value: 0.55 (silica gel; methylene

chloride/methanol/conc.aqueous ammonia = 4:1:0,1)



by Dexter, T. M et al. in J. Exp. Med. 152, 1036-1047 (1980).

Al ternatively, however, other growth factor- 30 dependent cells nay be
used (cf. for exanple Pierce, J. H et al. in Science 239, 628-631 (1988),
Shibuya, H et al. in Cell 70, 57-67 (1992)gand Al exander, W S. et al. in
EMBO J. 10, 3683-3691 (1991)). For the expression of human EGF-R cDNA (cf.
Ulrich, A et al. in Nature 309, 418- 425 (1984)) reconbi nant
retroviruses were used as described by Ruden, T. et al., EMBOJ. 7,

2749- 2756 (1988) with the difference that the retroviral vector LXSN was

used to expresslThed ECR3 ReleDD¥o{ L+ £1bbtbephetyl Pamehopl6-p(3Ln

Bi oTechni ques Zu‘980i9§g5§%9892% gnd tn%éline GP+E86 (cf. Markowtz, D. et
al. in J. Virdf“ ey haninahyey51dal3ded! rerimedinekagi ng cel | . The
test was carrired wtuas 6,084 opsililéa Ridr HERStIopldSeWere cul tivated in

RPM / 1640 Medi um
5 chloride/methanol/conc. ammonia = 6:1:0,1)

(18) 4-[(3~chloro-4-fluoro-phenyl)amino]-6-[[1-
(tert.butyloxycarbonyl)-4-piperidinyl}amino]-
pyrido[3,4-d]lpyrimidine

10
{19) 4-[(4—amino~3,S—dibromo-phenyl)amino]-6—[(1—methyl—4—
piperidinyl)amino]-pyrido[3, 4-dlpyrimidine

(20) 4-[ (4-amino-3,5-dibromo-phenyl)amino] -6-[ (trans-4-
15 hydroxycyclohexyl)amino]—pyrido[3,4—d]pyrimidine
Melting point: 170°C {decomposition)
Rf value: 0,40 (silica gel; petroleum ether/ethyl
acetate/methanol = 10:10:3)
Mass spectrum: Mt = 506/508/510 (2 Br)
20
{21) 4-[(4-amino-3, 5~dibromo-phenyl)amino] -6-[4- (4-
piperidinyl)piperidin-1-yl]-pyrido{3,4-d]pyrimidine
Rf value: 0,27 (silica gel; methylene
chloride/methanol/conc. ammonia = 2:1:0,1)

25 Mass spectrum: Mt = 559/561/563 (2 Br)

(22} 4-[{4-amino-3, 5-dibromo-phenyl)amino]-6-[ (2-amino-2-
methyl-l-propyl}amino}-pyrido(3,4-d]lpyrimidine
Rf value: 0,23 (silica gel; methylene

30 chloride/methanol/conc. ammonia = 6:1:0,1)

Mass spectrum: M* = 479/481/483 (2 Br)



(Bi-owWhi ttaker), supplenented wth 10 %foetal calf serum (FCS, Boehringer
Mannheim, 2 mM dutam ne (Bio- Wiittaker), standard antibiotics and 20

ng/ M human EG- 15 (Promega), at 37[err]C and with 5% CJ err]. In order
to'investigate the inhibitory activity of $he_conpounds according to the
invention, 1.5 x 10[err] cells per well were cultivated in triplicate in
96-wel |l plates in the above nedium (200 [err]l), whilst the proliferation

of the cells 0, stimiated eith wth E 20 ng/{m ) or wth nurine
IL-3. The |L-\§?€% %bf L%%’afﬂ%%‘%%ﬁ{ﬁ%l%lp‘egdﬁém%g TR t2P[3t £he
X63/0 m L-3 (cdlp¥eaimbdiymen, H et al. in Eur. J. Imunol. 18, 97-104

(1988)). The conmpounds according to the invention were dissolved in 100%

di et hyl sul phoxi de 25 (DMSO) and added to the cultures in various
dilutions, the(zaxiqrm DMEO cosrepnfIadtSFpiben YD) dbndescpd LakesoWeL e

2Cti Vi ty ot LR L CUREDATEE S b o T R MRS Hient f on the rel ative
nunber of cells was neasured in OD. units using the Cell Titer 96TM
Aqueous Non-Radj gactive, Cal | B o LRt O &35 amino) -6~ [ [trans—
4 - (methoxycarbonyl)cyclohexyllamino] -
pyrido{3,2-d]lpyrimidine
10
(26) 4-[(3-methylphenyl)amino]-7-morpholino-pyrido[2, 3~

d]pyrimidine

(27) 4-[(3-chloro-4-fluoro-phenyl)amino]~-7~[{l-methyl-4-
15 piperidinyl)amino]-pyrido[2,3-d]lpyrimidine

(28) 4-[{3-chloro-4-fluoro-phenyl})amino]-7-[({trans—4-
hydroxycyclohexyl}amino}-pyrido(2,3-dlpyrimidine

20 {(22) 4-[(3-bromophenyl}amino]-7-morpholino-
pyrimido{4,5~-d]lpyrimidine

(30) 4-[{(3-chloro-4-fluoro-phenyl)amino]-7-[N-methyl-N-{1-
methyl-4-piperidinyl)-amino]-pyrimido[4, 5~d]pyrimidine

25 '
{31) 4-{(3-chloro-4-fluoro-phenyl)amino]-7-[{l1-methyl-4-

piperidinyl)amino] -pyrimido[4,5~d]pyrimidine

{32) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[[trans-4~
30 (methoxycarbonyl)cyclohexyl] -amino] -

pyrimido[4,5-d]pyrimidine

(33} 4~[(3-chloro-4-fluoro-phenyl)amino]-7-{ {3~
tropanyl)amino] -pyrido{4,3-d]lpyrimidine



(Pronega) .

The rel ative nunber of cells was cal cul ated as a percentage of

t he control

(F/LHERc cells w thout
active substance which inhibits the cel

derived therefrom The follow ng results-wese-obtained: Conpound

| nhi bi'ti on of EGF- _ I
dependent proliferation proliferation

[[err]M 1

0. 05

1(4)

>10 4

>1 5

5

10
15
20
25
30

0. 30
5 1(11) 0. 001
(34)042[(4—amino—3,5-dibromo—?ﬁ9n§l)amino]—6—[(3— 0.5

tropanyb?%é%no]—pyrido[3,4-d]pyrigigiéé2)

Melting point: sinters from 150°C, decomposition from
170°C

Rf value: 0.17 (silica gel; methylene

chloride/methanol/conc. ammonia = 6:1:0,1)

Mass spectrum: Mt = 531/533/535 (2 Br)

{35) 4-[ (3-chloro-4-fluoro-phenyl}amino] -7-[4-

aminocyclohexyl-amino]-pyrido{4,3-dlpyrimidine

(36) 4-[({3~chloro-4-fluoro-phenyl}amino]-7-[4-

methylaminocyclohexyl-amino}-pyrido[4,3-d]lpyrimidine

(37) 4-[ (3-chloro-4-fluoro-phenyl)amino] -7-[4~

dimethylaminocyclohexyl-amino]-pyrido[4, 3-d]pyrimidine

(38) 4-[ (3-chloro-4-fluoro-phenyl)amino] -6-[4-

aminocyclohexyl-aminol-pyrido[3, 4-d]pyrimidine

(39) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[4-
methylaminocyclohexyl-amino] -pyrido[3, 4-d]pyrimidine

(40} 4-[ (3-chloro-4-fluoro-phenyl)amino]-6-[4-

dimethylaminocyclohexyl-amino]-pyride[3, 4-d]lpyrimidine

(41) 4-[({3-chloro-4-fluoro-phenyl}amino]-7-[4-

aminocyclohexyl-amino] -pyrido{2,3-dlpyrimidine

(42) 4-[(3-chloro-4-fluoro-phenyl}amino]-7-[4-

methylaminocyclohexyl-amino]-pyrido{2,3-d]lpyrimidine

0.

1

i nhibitor) and the concentration of
proliferation by 50% (1 C[err]) was

I nhi bition of IL-3- (Exanple no.) dependent
IC[err] [[err]M I (err]
5 1(1)

>10



1(15) - 0. 065 10 5(1) 0. 007

>1 1(16) 0. 04 >1 1(17) 0. 02
>10 1(20) 0. 001 10 1(21) 0.11
>1 5(2) 0. 04 - g9 - >1 1(22) 0.15
>10 2 0.2 >10 1(34) 0.13

>10 5 The conpounds of general formula I according to the invention thus
inhibit signal transduction by tyrosine kinases, as was _denonstrated using
the exanpl e of {#Re Hudds-Ebrorecéptduoranghenyl) peiapdrd-ddeful for the 10

treatment of patheRRYShakaskyRl cRERYESERE ne3Used: BY (BYBEH Bt e Rk
tyrosi ne ki nases. Thése are, for exanple,
(44) 4—[(3-chloro-4—fluoro-phenyl)amino]—7-[4?

5 aminocyclohexyl-amino]-pyrimido{4,5-d]pyrimidine

{(45) 4-[(3—-chloro-4-fluoro-phenyl)amino]-7-[4-

methylaminocyclohexyl-amino] -pyrimido{4,5-djpyrimidine

10 (46) 4-{(3-chloro-4-fluoro-phenyl)amino]-7-[4-

dimethylaminocyclohexyl-amino] -pyrimido{4,5-d]lpyrimidine

(47) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[4-

aminocyclohexyl-amino]-pyrido[3,2-d]pyrimidine
15

(48) 4-[(3-chloro-4-fluoro~phenyl}amino]-6-{4-

methylaminocyclohexyl-amino]-pyrido[3,2-d]pyrimidine

(49) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[4-
20 dimethylaminocyclohexyl-amino]-pyrido[3,2-d]lpyrimidine

Example 2

4-[ (3-chloro-4-fluoro-phenyl)amino]-7-[ ({4~
25 piperidinyl)amino]-pyrido[4,3-d]pyrimidine

186 mg of 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[ (1~
tert.butyloxycarbonyl-4-piperidinyl)amino]-pyrido[4,3-
dlpyrimidine, 2 ml of methylene chloride and 2 ml of

30 trifluorocacetic acid are stirred for 1 hour at ambient
temperature. It is evaporated to dryness, taken up in 5 ml
of water and made alkaline with 1IN sodium hydroxide

solution. After 30 minutes stirring at ambient temperature



- 20 - benign or malignant tumours, particularly tunmours of epithelial and
neuroepithelial origin, netastasisation and abnormal proliferation of
vascul ar endot helial cells (neoangiogenesis). 5 In addition, the conpounds
of general fornmula | and the physi ol ogi caldg/ -acceptabl e salts thereof may
be used to treat other diseases caused by aberrant function of tyrosine

ki nases, such as e.g. epidermal hyper- 10 proliferation (psoriasis),

i nfl ammat ory processes, .di seases of the i ne system. hyperproliferation
of haemat opoells.%il'lée &P aic.e RN 1 tﬁiﬂtrenrﬁ%l o= C%/rﬂ"ézg'br"f"’}*"ees‘:t
conpounds 15 dage@ ditnga e the vaest i on may be used on their own or in
conj unction w_t.h ot her pharggiqbﬁpically active conpounds, e.g. in tunour

therapy, eithétSndde: Mg Gofhi /R ot her anti-tunour drugs,

for exanpl e | MeQ@NNgNGJieMnt WiAgs -txggycicsoner ase i nhibitors (e.g. Etoposide),
mtosis 20 inhibitors e.%. Vinblastig), conpounds interacting with
5 Rg value: 0.50 {(Reversed Phase silica gel;

acetonitrile/water (1:1) + 1 % triflucro-acetic acid)

The following compounds are obtained analogously to
Example 2:

10
(1) 4-[{(3-chloro-4-fluoro-phenyl)amino]-6-[ {4-
piperidinyl)amino}-pyrido{3,4-d]lpyrimidine

{2) 4-{(3-chloro-4-fluoro-phenyl)amino]~-7-[4-{1~
15 piperazinyl)-l-piperidinyl]-pyrido{4,3-d]lpyrimidine

{3) 4-[(3-chloro-4-fluoro-phenyl}amino}-7-{4-(4-
piperidinyl)-~1-piperazinyl]-pyrido[4,3-d]pyrimidine

20 {4) 4-[{(3-chloro-4-fluoro-phenyl)amino]-6-{4-(1-
piperazinyl}-l-piperidinyl]-pyrido[3,4~-djpyrimidine

{5} 4-[{(3-chloro-4-fluoro-phenyl)amino]-6-[4-{4-

piperidinyl)-l-piperazinyl]-pyrido[3,4-d]lpyrimidine
25

(6) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[4-{1-

piperazinyl)-1-piperidinyl]-pyrido{2,3-d]jpyrimidine

{(7) 4-[{3-chloro-4-fluoro-phenyl)amino}-7-[4- (4~
30 piperidinyl)-l-piperazinyl]l-pyrido(2,3-d]lpyrimidine

(8) 4-{(3-chloro-4-fluoro-phenyl}amino]-7-{4-(1-
piperazinyl)-l-piperidinyl]-pyrimido[4,5-d]lpyrimidine



nueleic acids (e.g. cis-platin, cycl ophospham de, adrianycin), hornone

ant agoni sts (e.g. Tanoxifen), inhibitors of netabolic processes (e.g. 5-FU
etc.), cytokines (e.g. interferons), antibodies etc. These 25 conbinations
may be administered either sinultaneously 9f sequentially. For
pharmaceuti cal use the conpounds according to the invention are generally
used for warm bl ooded vertebrates, 30 particularly humans, in doses of

0. 01- 100 ng/ kg, bod | ght referably 0.1-15 my/ kg.. For_admj ni stration
they are fornufgke%_&T%%Q%%%B%?Zﬁ%f%P%éﬁRQﬁﬁ¥%i%hl$h&ﬁ -EgT ers and/ or
di luents, e.g.pipéhidbhyE) siapiberdatipbe;pgt LGDEE[ 4 5 -€d DSy yEhadlhee

cel l ul ose, nmagnesi um stearate, - 21 - polyvinylpyrrolidone, citric acid,
tartaric acid, water, water/ethanol, water/glycerol, water/sorbitol,

wat er/ pol yet hy| Bmegd ¥ € 03+ clpl opy+ £AeDhy e phSh By thino] ~6-[4- (1-
5 piperazinyl)-l-piperidinyl]l-pyrido(3,2-dlpyrimidine

{11) 4~[(3-chloro-4-fluoro-phenyl)amino]-6-[4-{4-
piperidinyl)-1-piperazinyl]-pyrido[3,2-djpyrimidine

10 Example 3

4-[ {3-chloro—-4-fluoro-phenyl)aminol-7-{{trans—4-~
carboxycyclohexyl)amino] -pyrido[4,3-d]pyrimidine

15 210 mg of 4-[(3-chloro-4-fluoro-phenyl}amino]-7-[[trans-4-
{(methoxycarbonyl)cyclohexyllaminol-pyrido(4, 3-d]pyrimidine
in 2 ml methanol are mixed with 2 ml of 1 N sodium
hydroxide solution and stirred for 2 hours at ambient
temperature. 2.1 ml of 1 N hydrochloric acid are added and

20 the methanol is eliminated in vacuo. After the addition of
5 ml of water the mixture is stirred for 30 minutes in an
ice bath, the precipitate is suction filtered, washed with
ice water and dried.

Yield: 170 mg of (84% of theory},

25 Melting point: 306-310°C

Rf value: 0.10 (silica gel; ethyl acetate)

The following compounds are obtained analogously to
Example 3:

30
(1) 4-[{(3-chloro-4-fluoro-phenyl)amino]-6~[ {trans—4-

carboxycyclohexyl)amino]-pyrido(3, 4-d]pyrimidine



al cohol, carboxynethylcellulose or fatty substances such 5 as hard fat or
suitable mxtures thereof and made into conventional galenic preparations
such as plain or coated tablets, capsules, powders, suspensions, solutions,
sprays or suppositories. 10 The fol |l owi ng Bganples are intended to
illustrate the present invention without restricting it: - 22 - Exanple
| 4-[(3-chloro- 4 quoro phenyl)anino]-?-fluoro- pyrido[4, 3-d] pyrimdine 5

230 of 7-f| 4. 3-d m di.ne _are refluxed in 10
phosgﬁorus oxy or| 2 for § %X %ﬁ&?i?ﬁngégéﬁﬁgﬁ Nl 5 €arld trengr4por at ed
down, the resi daebbsydiysdohesgli)anifo]rbyretibyBeredsbleindaiard stirred for
15 10 mnutes with 25 nl of saturated sodi um carbonate sol ution.

{3) 4-[{3-chloro-4-fluoro-phenyl}aminol]-7-[(trans-4-

5 carboxycyclohexyl)amino]-pyrimido[4,5-d}pyrimidine

Example 4

4-[ (3-chloro-4-fluoro-phenyl)amino]-7-[ [trans—4-
10 (morpholinocarbonyl) cyclohexyl]]-amino] -

pyrido{4,3-d]lpyrimidine

To a solution of 140 mg of 4-{(3-chloro-4-fluoro-
phenyl)amino] -7-[ {trans-4-carboxycyclohexyl)amino] -

15 pyrido[4,3-d]pyrimidine in 1 ml dimethylformamide are
added 135 mg of 2-(lH-benzotriazol-1l-yl)-
1,1,3,3-tetramethyluronium-tetrafluoroborate, 0.19 ml of
triethylamine and 0.06 ml of morpholine and the mixture is
stirred for 1.5 hours at ambient temperature. 10 ml of

20 water are added and the mixture is stirred for 20 minutes.
The precipitate is suction filtered, washed with water and
dried in vacuo at 606C.

Yield: 130 mg of (82% of theory),
Melting point: 278-283°C
25 Ry value: 0.54 (silica gel; methylene chloride/methanol =

6:1)

The following compounds are obtained analogously to
Example 4:
30
(1) 4-[({3-chloro-4-fluoro-phenyl}amino]-6-[[trans—
- {morpholinocarbonyl)cyclchexyl]lamino] -

pyrido[3, 4-dlpyrimidine



The organic phase is separated off and the aqueous phase is extracted tw ce
with 100 mMl of nethylene chloride. The conbi ned organi ¢ phases are washed

w th water and dried over magnesi um sul phate. To this solution are added
1.26 g 15 of 3-chloro-4-fluoroaniline, 20 gy of 3-chloro-

4-fl uoroaniline-hydrochloride and 5 m of isopropanol. The nethyl ene
chloride is elimnated in vacuo and the reaction mxture is stirred for one

hour at anbi en enperature. Th | xture js e orated_top _dryness and the
residue is 20 i%fr?éﬁ<3mf%§°ﬁ?rﬁ‘€%6°ﬁ?‘8?e ¥f%@%%ﬂfé§ﬁgFFr ®7resi due
whi ch is insol gbkgorphebinotevboeyhptytSopeky ] &fiky] €hr omat ography over a
silica gel colum, Yield: 100 . 0f (25% of theory), Melting point:
290-295[err]C:?Hﬁﬁ%ﬂ£§s€T? ¥rg¥1§bﬁét 250 [err]C 25 the crystalline
structure begins to change) Rf value: 0.50 (silica gel; cyclohexane/ethyl
acetate 1:1) The foll ow ng conpounds were obtajned anal ogously to 30

Exanpl e |: 5(1) (AL [ §3l EATOREROTF Tt B BNy P Y &k #BINGLT{ bk orans-4-

{morpholinocarbonyl)cyclohexyl]-amino] -

pyrimido[4,5-d]pyrimidine

Example 5
10

4-[{3-chloro-4-fluoro-phenyl)amino}-7-[4~-(1-methyl-4-
piperidinyl)piperidin-1-yl]-pyrido{4,3-d]pyrimidine

0.07 ml of 37% formalin solution and 57 mg of sodium

15 cyanoborohydride are added to a suspension of 365 mg of 4-
[ {3~chloro—-4-fluoro-phenyl)amino]-7-{4-(4-piperi-
dinyl)piperidin-1-yl]l-pyrido{4,3-d]pyrimidine in 30 ml
methanol. After 30 minutes’ stirring at ambient
temperature 10 ml methylene chloride are added and the

20 mixture is stirred for 3 hours. It is then evaporated to
dryness, 15 ml water are added and the mixture is stirred
for 30 minutes. The residue is suction filtered and
purified by chromatography over a silica gel column with
methylene chloride/methanol/conc. aqueous ammonia

25 {(9:1:0,1).
Yield: 196 mg of {52% of theory),
Melting point: 291-292°C
Rg¢ value: 0.50 (silica gel; methylene
chloride/methanol/conc. aqueous ammonia = 6:1:0,1)

30
The following compounds are obtained analogously to

Example 5:



pyrido[3, 4-d]pyrimdine Melting point: 264-266[err]C - 23 - R val ue:
0.58 fsilica gel; petroleumether/ethyl acetate = 1:1) (2)

4- ((4-am no- 3, 5-di brom phenyl ) am no] -6-fluoro- 5 pyrido[3,4-d]pyrimndine
Melting point: 235-237[err]C Rf value: 0-584(silica gel; petrol eum
ether/ethyl acetate =1:1) 10 Exanple 1

4-[ (3-chl oro-4-fl uoro-phenyl)am no]-7-(4-am no- 1-

pi peridinyl)-pyrjdo[4,3- rimdipe 15 100 of
4-[ (3-chl or o- 2 & B@wﬁ%ﬁ%‘ ?1’%)?‘3‘?’? ?T%‘F%Yfgwwal 253l 47 pYrreFBrhedand
202 ng of 4- ar@m@fp@mﬁirpipéﬁ@iﬁ#xeﬁljnpﬁrﬂaopj,45@pﬁ9@@ﬁ9&iﬁ@r 4 hours
at 90 [err]C and,  for 18 hours 36 fgglent tenperature. The crude m xture
Melting point: 180- C (decomposition, sintering from
168°C)
5 Rg value: 0.43 (silica gel; methylene

chloride/methanol/conc. ammonia = 6:1:0,1)

(2) 4-[{4-amino-3,5-dibromo-phenyl)amino}-6-[4~-{(l-methyl-
4-piperidinyl)piperidin~1-yl}-pyrido[3,4-d]lpyrimidine

10 Melting point: 220 - 222°C
Rf value: 0.24 (silica gel; methylene

chloride/methanol/conc. ammonia = 10:1:0,1)

Mass spectrum: Mt = 573/575/577 (2 Br)

15 (3) 4-[(3-chloro-4-fluoro-phenyl}amino]-7-{4-(4-methyl-1-
piperazinyl)-l-piperidinyl]}-pyrido{4,3-d]lpyrimidine

(4} 4~-[{3-chloro-4-fluoro-phenyl)amino]-7-[4-{l-methyl-4-
piperidinyl)-l-piperazinyl]-pyrido[4,3-d]pyrimidine

20
{5} 4-[(3-chloro-4-fluoro—-phenyl)amino]-6-[4- (4-methyl-1-
piperazinyl)-l-piperidinyl]-pyrido[3,4-djpyrimidine

{6} 4-[(3-chloro~-4-fluoro-phenyl)amino]-6-[4-(1i-methyl-4-
25 piperidinyl)-l-piperazinyl]-pyrido[3,4-dijpyrimidine

{(7) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[4-(4-methyl-1-
piperazinyl)-1l-piperidinyl]-pyrido[2,3-dlpyrimidine

30 {8) 4-[{3-chloro-4-fluoro-phenyl}amino]-7-{4-(l-methyl-4-
piperidinyl)-l-piperazinyl]-pyrido{2,3-d]lpyrimidine

(9) 4-[{3-chloro-4-fluoro-phenyl)amino]-7-{4-(4-methyl-1-
piperazinyl)-l-piperidinyl]-pyrimido[4,5-d]lpyrimidine



is-purified directly on a silica gel colum w th nethylene 20

chl or- de/ net hanol / conc. aqueous ammonia (9:1:0.1). Yield: 65 ng of (51% of
thgory), Melting point: 231-233[err]C Rf value: 0.25 (silica gel; nethylene
chl ori de/ met hanol /ammonia = 4:1:0.1) 25 - Mss-spectrum Merr] = 372/ 4 The
fol |l ow ng conpounds are obtai ned anal ogously to Exanple 1: 30 (1)

4-[(3-chl oro-4-fluoro-phenyl)am no]-7-[(1-nethyl -

pi peri di nyl)am no] - pyrido[ 4, 3-d] pyrimdine Melting point: 253-256[err]C

- 24 - Rf value: 0.42 (silica gel; nmethylene chloride/nmethanol/amonia =
4:1:0.1) Mass &p@ct4u3MhlIoB3864-8f Buordzhhenyl) aminol-7-[4- (1-methyl-4-

4-[(3-chloro- pféé¥§é£$§¥¥uq)plper421anﬁlbyr1m1do£4 5-d]pyrimidine

5 {(11) 4-[(3-chloro-4-fluoro-phenyl}amino]-6-[4-{4-methyl-1-
piperazinyl)-l-piperidinyl]-pyrido[3,2-dlpyrimidine

{12) 4-[(3-chloro-4-fluoro-phenyljamino}-6~{4-(l-methyl-4-
piperidinyl)-l-piperazinyl}l-pyrido[3,2-d]lpyrimidine

10
Example 6
Coated tablets containing 75 mg of active substance
15
1 tablet core contains:
active substance 75.0 mg
calcium phosphate 93.0 mg
maize starch 35.5 mg
20 polyvinylpyrrolidone 10.0 mg
hydroxypropylmethylcellulose 15.0 mg
magnesium stearate 1.5 mg

230.0 mg



piperidinyl)piperidin-l-yI]-pyrido[4,3-d]pyrinidine Mel ting point:
272-275[err]C Rf value: 0.32 (Reversed phase silica gel; nethanol /5%
agueous saline solution 6:4) 10 Mass spectrum N[err] = 440/ 2 (3)
4-[°(3- chl or 0- 4- f | uor o- phenyl ) ami no] - 7- [ ( 1- 36 -

tert. butyl oxycar bonyl - 4- pi peri di nyl )am no] - pyrido[ 4, 3-d] pyri mdine 15
Melting point: 232-235[err]C Rf value: 0.41 (silica gel; ethyl acetate) (4)
4-1 (3-chl oro-4-f] uoro-phenyl)am no]-7-[[trans-4-
(nethoxycarboH@i&E@ﬂlohexyl)]-anino]- 20 pyrido[4, 3-d]pyrimdine Melting
poi nt: 253-254fes ri@tﬂrevghygtaﬂcéoiésmikéa geth eawiumcphabphaté)
4-[(3-chl oro-4-f] uoro- phenylganlnpé- 8PQI|no-

pyri do[ 4, 3- d]ﬁ§?+ﬁ?d?ﬁ%r? ) olyvi ylpyrr idone,

4-[ (13- chl or 0- 4§ HO% Po PESPY S BNy NS 1 Yul DsaBA RN hdk €1the spec1f1ed amount
met hyl - 4- pi_peri di nyl )-am no] - pyri do [4, 3- dgggrlnldlne 30 é ;
4-[ ( 3- chl oPo- 4Qf|%%e§h'érﬁy¥5%¥%? 710 (2 5aRlgt—making machine blanks

are produced with a diameter of about 13 mm, and these are
passed through a sieve with a 1.5 mm mesh and mixed with
the remainder of the magnesium stearate. This granulated
mixture is compressed in a tablet-making machine to
10 produce tablets of the desired shape.
Weight of core: 230 mg
Die: 9 mm, convex
The tablet cores thus produced are coated with a film
consisting essentially of hydroxypropylmethylcellulose.
15 The finished film-cocated tablets are glazed with beeswax.
Weight of coated tablet: 245 mg.

Example 7

20 Tablets containing 100 mg of active substance

Composition:

1 tablet contains:

25 active substance 100.0 mg
lactose 80.0 mg
maize starch 34.0 mg
polyvinylpyrrolidone 4.0 mg
magnesium stearate 2.0 mg

30 220.0 mg



hydr oxycycl ohexyl ) am no] - pyrido [4, 3-d]pyrimdine 25 - (8)

4-[ (3~chl oro-4-fl uoro-phenyl)am no]-7-[(2-am no- 2-

met.hyl - 1- propyl ) ami no] - pyri do[ 4, 3-d] pyri m di ne (9)

4-[(3-chl oro-4-fl uoro-phenyl)amno]-7-[(3-35 -

qui nucl i di nyl ) am no] - pyri do[ 4, 3- d]pyr|n1d|ne (10) 4- |

(3-chl oro-4-fluoro-phenyl)am no] - 6- nor phol i no- pyrido[3, 4-d] pyrimdine 10
(11) 4-[(3-chlgro-4-fl uoro-phenyl)am no] - 6- (4-am no- 1-

pi peridinyl)-p iS4 ; e Melting point: 307-309[err]C (deconp.)
Rf val ue: 0.30 (S|I|ca gel met hyl ene chl ori de/ net hanol / conc. aqueous
ammonia = 4:1:0,1) 15

4- (3-chl oro- 4TFFu6951§ﬁeﬁ9Pf5ﬁPﬁ8} b2FF25ReRf sharch are mixed and
plperldlnyl)anhﬂ@toEM&ydﬁbﬁséedkaywhﬁhdaﬂeaq&abus solution of the

413 Chlo%? pgaggigy E§Q¥L 2&%22._AfL %r%gg éélst composition has been
screened (2.0 mm mesh) and dried in a rack drier at 50°C
it is screened again (1.5 mm mesh size) and the lubricant
is added. The mixture ready for compressing is made into
tablets.

10 Weight of tablet: 220 mg
Diameter: 10 mm, biplanar, faceted on both sides and

notched on one side for dividing.

Example 8
15

Tablets containing 150 mg of active substance

Composition:
20 1 tablet contains:

active substance 150,0 mg
powdered lactose 89,0 mg

maize starch 40,0 mg
colloidal silica 10,0 mg

25 polyvinylpyrrolidone 10,0 mg
magnesium stearate 1,0 mg

300,00 mg

Method:

30
The active substance mixed with lactose, maize starch and
silica is moistened with a 20% aqueous
polyvinylpyrrolidone solution and passed through a screen

with a 1.5 mm mesh.



20 - hydr oxycycl ohexyl ) am no] - pyri do[ 3, 4-d] pyri m di ne (14)

4-[ (3=chl oro-4-fl uoro-phenyl)am no]-6-[[trans-

4- (et hoxycar bonyl ) cycl ohexyl ] am no] - pyrido[ 3, 4-d] pyrim dine 25 (15)
4-[(3-chl oro-4-fluoro-phenyl)amno]-6-[4:(4g -

pi peridinyl)piperidin-1-yl]-pyrido[3,4-d]pyrimdine Rf value: 0.45 (silica
gel ; nethyl ene chl ori de/ net hanol / conc. agueous ammonia = 2:1:0,15) 30 (16)

4- [(3 chl oro-4-fl uor o- ) am no
ot bl 1 or oA S R SOl £ e GIRE%E7C A s atoed FRTPRER gl
met hyl ene chl attieledamms rwcfuoéé:comaﬂqm&nmmm:ath ¥hd: $pdeified Pount 17)

4-[ (3-chloro-4-fl uoro- n an noj
qUInUCIIdInyI)%ﬁnWﬂﬁn?ﬁé) (ﬁ%gqgiﬁ Swf%ﬁﬁﬁqﬁaare compressed from the

mixture.
5 Weight of tablet: 300 mg
Die: 10 mm, flat
Example 9

10 Hard gelatine capsules containing 150 mg of active

substance

1 capsule contains:

15 active substance 150.0 mg
maize starch dried about 180.0 mg
powdered lactose about 87.0 mg
magnesium stearate 3.0 mg

about 420.0 mg

20
Method:

The active substance is mixed with the excipients, passed
through a screen with a 0.75 mm mesh size and
25 homogeneously mixed in a suitable apparatus.
The finished mixture is packed into size 1 hard gelatine
capsules.
Capsule filling: about 320 mg
Capsule shell: size 1 hard gelatine capsule

30



Rf ~val ue: 0,34 (silica gel; nethylene 5 chloride/nmethanol/conc. amonia =
6:1:06,1) (18) 4-[(3-chloro-4-fluoro-phenyl)amno]-6-[]1-

(tert. butyl oxycarbonyl)-4-piperidinyl]amno]- pyrido[3,4- d]pyrlnldlne 10
(19) 4-[(4-am no- 3, 5-di br ono- phenyl ) am no]36- [ ( 1- met hyl -

pi peri di nyl )am no] - pyrido[ 3, 4-d] pyri m dine (20) 4-]

(4-am no- 3, 5-di brono- phenyl )am no] -6-[ (trans-4- 15

hydroxycyclohe&gl am nol - pyrido[3,4-d]pyrimdine Melting point: 170[err]C
(deconpositiodilﬁéiﬂahui: 0,40 (silica gel; petroleun1ether/ethy|

acet at e/ net hanol = 10:10: 3) Mass spectrun1 Merr] 506/ 508/ 510 (2 Br) 20
(21) 4-[(4-am no- 3, 5-di br ono- phenyl ) am no] - 6-[ 4- (4-

pi peri di nyl ) pi PRBFFHALIRT ARt NG 1] %qurﬁ%h%ﬁﬁ*%e\EHQEﬁan?7 (silica
gel; nmethyl ene chloride/nmethanol/conc. ammonia = 2:1:0,1) 25 WMass

spect rum Ig/[errj = 559/ 561/ 563 (2 Br)

1 suppository contains:

active substance 150.0 mg
polyethyleneglycol 1500 550.0 mg
polyethyleneglycol 6000 460.0 mg
10 polyoxyethylene sorbitan monostearate 840.0 mg
2,000.0 mg

Method:

15 After the suppository mass has been melted the active
substance is homogeneously dispersed therein and the melt

is poured into chilled moulds.

Example 11
20
Suspension containing 50 mg of active substance
100 mi of suspension contain:
25 active substance 1.00 g
Na salt of carboxymethylcellulose 0.10 g
methyl p-hydroxybenzoate 0.05 g
propyl p-hydroxybenzoate 0.01 ¢
glucose 10.00 g
30 glycerol 5.00 ¢
70% sorbitol solution 20.00 g
flavouring 0.30 ¢

distilled water ad 100 ml



(22y 4-[(4-am no-3, 5-di brono- phenyl ) ami no] - 6-[ (2- ami no- 2- o

met hyl-- 1- propyl ) am no] - pyri do[ 3, 4-d] pyri mdine Rf value: 0,23 (silica gel;
nmet byl ene 30 chl ori de/ nmet hanol /conc. ammonia = 6:1:0,1) Mass spectrum
Merr] = 479/481/ 483 (2 Br) - 27 - (23) 49 - S

4-[ (3-"Chl or ophenyl ) am no] - 6- nor phol i no-pyri do[ 3, 2- d] pyrim di ne (24)

4-[ (3-chl oro-4-fluoro-phenyl)am no]-6-(4-amno-1- 5

pi peridinyl)-pyridol3,2-d]pyrimdine (25) 4-
[ (3-chloro-4-f enyl ) am no)-6-[[trans- S
4- (met hoxycar bonyl ) cycl ohexyl ) am no) - pyr|QO(3,2-d]g{r|n1Q|n§_10 gggg .,
4-1 ( 3- net hyl ph | ),am n h—?-nnrphoLin -pyrido[ 2, 3- yrim di ne -
(3-chl oro- 4-f|§g¥obbﬁ§ﬁ3 PATPRGEE71p( BemEeRy Fo470°C. The methyl and
propyl p-hydroxybenzoates, glycerol and
5 carboxymethylcellulose sodium salt are dissolved therein.
The solution is cooled to ambient temperature and the
active substance is added and homogeneously dispersed
therein with stirring. After the sugar, sorbitol solution
and flavouring have been added and dissolved, the
10 suspension is evacuated to eliminate air.
5 ml of suspension contain 50 mg of active

substance.



e e S R0

hydr oxycycl ohexyl ) am no] - pyri do[ 2, 3-d] pyri m di ne 20

4-1(3- bronmophenyl ) am no] - 7- nor phol i no- pyri{i do(4, 5-d] pyri m di ne (30)
4-[(3-chl oro-4-fluoro-phenyl)amno]-7-[ N-nmethyl -N-(1-

nmet hyl - 4- pi peri di nyl)-am no] - pyri m do[ 4, 5-d] pyri m di ne 25 (31)

4-1 (3-chl oro-4-fl uoro-phenyl)am no]-7-[(1-nethyl -

pi peri di nyl)am no] - pyri m do[ 4, 5-d] pyri m di ne (32)
4-[ (3-chl oro-4-fluoro-phenyl)am no]-7-[[trans-4- 30
(met hoxycar bonyl ) cycl ohexyl ]-am no] - p r|n1d0[4 5-d] pyri m dine (33)
4-[ (3-chl oro-4-fl uoro-phenyl ) amn no] - #3 éﬁyl)anino]-pyrido
[4, 3-d] pyrim dine - 28 - (34)
4-1 (4- an1no 3, 5 di br opo- phenyl ) am no] - 6-[ ( 3-

. 4-Amino-pyrimidine derivatives of general formula

Ry R
Ny

A
N/
N
N" ~p
wherein, with the proviso that the compound 4-[ (3~

bromophenyl)amino]l-6-(l-piperidinyl}-pyrido{3,4-

10 d]lpyrimidine is excluded from the scope of protection,
Ra denotes a hydrogen atom or a methyl group,

Rb denotes a phenyl group substituted by the groups Rj to
15 R3 or a phenylalkyl group wherein the phenyl moiety is
substituted by the groups Rj to R3, whilst

R1 denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, an alkyl, trifliluoromethyl, ethenyl, ethinyl,
20 alkyloxy , Cz-_g—cycloalkyl, trifluoromethoxy, cyano,

amino, alkylamino, dialkylamino or nitro group,

R2 denotes a hydrogen, fluorine, chlorine or bromine atom
or an alkyl group and

25
R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

A and B together denote a bridge of formula

This Sheet Has Been Reﬁaced
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tropanyl )am no] - pyri do[ 3, 4-d] pyri mdine Melting point: sint
150[ err] C, deconposition from5 170[err]C Rf value: 0.17 (tlﬁ'ﬂﬂﬂ@ﬂkﬁ""l"“n
net.hyl ene chl ori de/ met hanol / conc. anmonia = 6:1:0,1) Mss spéct funt err]

= 531/533/535 (2 Br) 10 (35) 4-[(3-chlorgz4-fluoro-phenyl)amno]-7-[4-

am nocycl ohexyl - am no] - pyri do[ 4, 3-d] pyri m di ne (36)

4-[(3-chl oro-4-fluoro-phenyl)am no]-7-[ 4-

met hyl am nocycl ohexyl - am no] - pyri do[4, 349prrkﬂ?d'Q§115 (37)

4-1 (3-chl oro-4-fl uoro- phenyl)an1no]

di met hyl am nocycl ohexyl - am no] - pyr. 4, 3rd] I g e_(38)
4-[(3-chloro-4-fluoro- phenyl)an1no]q%{[4%I20R%{ T

am nocycl ohexyl - am no] - pyri do[ 3, 4~d]jasy = WRY re N 39)CH - ,

4-1 (3-chl oro-4-fl uoro-phenyl)am no] - 6-[ 4-

met hyl ami nocycl ohexyl - ani no] - pyri d'o[C31 4= dﬂfby'r iGRdi=n @ 25 or (40)
4-[(3-ch|n$o 4-f | uoro- phenyl)an1no]

di met hyl ant'nocycl ohexyl - am no] - pyr| E Jlﬁﬁq m &t e (41)
4-[ (3-chl oro-4-f1l uoro-phenyl)anm noj - [4-

whilst in each case the left-hand end of these bridges is
linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and

10 wherein

Rc denotes a morpholino group optionally substituted by

one or two alkyl groups,

15 a l-piperazinyl group optionally substituted by one or two
alkyl groups,

a 3-oxo-l-piperazinyl group optionally substituted by one
or two alkyl groups,
20

a l-piperazinyl group, which is substituted in the 4
position by a C3.g-cycloalkyl group, by a 3-
tetrahydrofuranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, 3-pyrrolidinyl, l-alkyl-3-pyrrolidinyl,

. 25 3-piperidinyl, 4-piperidinyl, l-alkyl-3-piperidinyl or
l-alkyl-4-piperidinyl group,

a l-azetidinyl, l-pyrrolidinyl, l-piperidinyl or 1-
azacyclohept-1-yl group optionally substituted by R4,
30 whilst

R4 denotes a hydroxy, alkyloxy, amino, alkylamino,

dialkylamino, alkylcarbonylamino, N-alkyl-

This Sheet Has Been Re Iaced
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s e st e o I
met hyl am nocycl ohexyl - am no] - pyri do[ 2, 3-d] pyri m di ne - 29 - 43)
4-[(3-chloro-4-fluoro-phenyl)am no]-7-[4~ 43 -

di met hyl am nocycl ohexyl - am no] - pyri do[ 2, 3-d] pyri m di ne (44)
4-[(3-chl oro-4-fluoro-phenyl)amno]-7-[4- 5

am nocycl ohexyl - am no] - pyrim do[ 4, 5-d i m dine, (45
Sy oo i REh ARk RE R iR, 2 -TRBYA LBV R 1 65RY1, 2-0xo-
e E?glag}nocyzhebepﬁkiamhyml alkymbdgbézﬁodkmamkﬁbdiNealel€46)
chl oro nol - 7- [ 4- ,
dlnethylan1noc?£kgﬁ8§¥ aﬁﬁ%ﬁg?aﬁ§PLniaifxlguaPB9P¥ﬁ?ﬂFﬁ8'(&7?lkyl‘

4-[(3-chloro- 4aik99é91§ﬁ6ﬂyhhﬁﬂh89]C§_%4cycloalk 1, tetrahydrofuranyl,
am nocycl ohexyl -am no] - pyri do[ 3, 2-d] pyri m di ne 1% (48)

4-[ (3-chl orfo- 4tétuahpdphprybhahi npyxéelddinyl, l-alkyl-pyrrolidinyl,
piperidinyl-,l-alkyl-piperidinyl, morpholino, l-pipera-
zinyl, 4-alkyl-l-piperazinyl, aminocalkyl, alkylaminoalkyl,
dialkylaminoalkyl, carboxy, alkyloxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,

10 1-pyrrolidinylcarbonyl, l-piperidinylcarbonyl,
morpholinocarbonyl, l-piperazinylcarbonyl, 4-alkyl-

l-piperazinylcarbonyl or cyano group,

a l—azetidinyl group wherein 2 hydrogen atoms in the 3-

15 ©position are replaced by a straight-chained alkylene
bridge having 4 or 5 carbon atoms, whilst in the
abovementioned alkylene bridges in each case a methylene
group may be replaced by a oxygen atom or by an imino or
N-alkyl-imino group,

20
a l-pyrrolidinyl group wherein 2 hydrogen atoms on the
carbon skeleton are replaced by a straight-chained
alkylene bridge, this bridge containing 3 to 5 carbon
atoms if the two hydrogen atoms are on the same carbon

25 atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjacent carbon atoms, or 2 or 3 carbon atoms
if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, whilst in the
abovementioned alkylene bridges in each case a methylene

30 group may be replaced by an oxygen atom or by an imino or

N-alkyl-imino group,

a l-piperidinyl group wherein 2 hydrogen atoms on the

carbon skeleton are replaced by a straight-chained

This Sheet Has Been Replaced
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s oot neoy ey ot 2 apyimane (0 (Y AYGINN

di et hyl am nocycl ohexyl - am no] - pyri do[ 3, 2-d] pyri m di ne Exanple 2°¢
4-[(3-chl oro-4-fluoro-phenyl)am no]-7-[(4-425

pi peridinyl)am no] - pyrido[ 4, 3-d] pyri mdine 186 ng of
4-[(3-ch|oro-4-f|uoro-phenyl)anino] 7-1(1- tert

but yl oxycar bon I%ii i peridinyl) q% pyrido[ 4, 3- lkg
rot hylone. chi die i T2 o 46 o Rld St B © SRRl for 1
hour at anbi enftdneiTpef aihg ecwd thy@r@apcxtadnegi d1e ctfryrt&sé,satneé(&fammn 5m
of water and nade alQE‘%H ne vat N sodi um hyfdgg'i“ de sqlution. After
mnutes sti rridid R HePms qb\f I AT “2re
suction filtenethatiashed adidrerd Qfazﬁi’tﬂ'x cisrucmﬁh,atox?@[ &1 | ddrBAC Wprons el d.
115 ng of §78 % of theorx},
the two ‘hydrogen atoms are located on carbon atoms

which are separated by an atom, or 1 or 2 carbon atoms if

the two hydrogen atoms are located on carbon atoms which

are separated by two atoms, whilst in the abovementioned

alkylene bridges in each case a methylene group may be

10 replaced by an oxygen atom or by an imino or alkylimino

group,

or Rc denotes a (RgNRg) group wherein

15 R5 denotes a hydrogen atom or an alkyl group, and

R6 denotes a Cy_7-cycloalkyl group substituted by R4,

whilst R4 is as hereinbefore defined,

20 a 3-tetrahydrofuranyl group,
a 3- or 4-tetrahydropyranyl group,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the

25 c¢yclic nitrogen atom in the abovementioned groups may be
substituted in each case by an alkyl, alkylcarbonyl,
alkylsulphonyl, alkyloxycarbonyl, C3-g-cycloalkyl,
3-tetrahydrofuranyl, 3- or 4-tetrahydropyranyl,
3-pyrrolidinyl, l-alkyl-3-pyrrolidinyl, 3- or

30 4-piperidinyl, 1l-alkyl-3-piperidinyl or l-alkyl-4-
piperidinyl group,
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Melting point: 265-267[err]C 5 R err] value: 0.50 (Reversed

gel ; -acetonitrile/water (1:1) + 1 %trifluoro-acetic acid) Jl'mmﬁllﬂmlmm“l
conpounds are obtai ned anal ogously to Exanple 2: 10 (1)

4-1 (3-chl oro-4-fluoro-phenyl)am no]-6-[(4-45 -

pi per1dinyl)am no] -pyrido[ 3, 4-d] pyrimdine (2)

4-[(3-chl oro-4-fluoro-phenyl)am no]-7-[4-(1- 15

1 (o chl or b. 42 Paob oo bhibyPRARPSRCSL] BEPHE' BY RS bup re, where

42
pi peridinyl) - 119'9§rﬁé£8¥h$ePM£éd9Eﬂ1§e9]pyr'”‘d'ne 20 (4)
4-[(3-chl oro-4-fluoro-phenyl)am noj] -6-[ 4-
pi perazi nyl)-1-piperidinyl]-pyrido[3,4- d]pyr|n1d|ne (5)
4-[(3-chl oro-45fhuogp- @h&eyhﬁéma%%@ §fotf-or
pi peridinyl) - 1 pi perazinyl]-pyrido[3,4-d] pyrimdine 25 (6)
4-[ (3-chl orPo- 4-f | uor o- phenyl)an1no] 7-14-(1-
plpera2|nyl) 15 psp Vgl dip e

[ (5 ehl o b 22 TP UGr S IHEE PFAGL A8 £07) Q3 PYEOBRAY o £,

and, unless stated otherwise, the abovementioned alkyl
moieties in each case contain 1 to 4 carbon atoms,

10 the tautomers, stereoisomers and the salts thereof.

2. 4-Amino-pyrimidine derivatives of general formula I
according to claim 1 wherein, with the proviso that the
compound 4-[{3-bromophenyl)amino]-6-(l-piperidinyl}-

15 pyrido[3,4-dlpyrimidine is excluded from the scope of

protection,
Ra denotes a hydrogen atom or a methyl group,

20 Rb denotes a phenyl group substituted by the groups Rl to
R3, whilst

R1 denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, a methyl, ethyl, trifluoromethyl, methoxy,

25 cyclopropyl, trifluoromethoxy, cyano, nitro or amino

group,
R2 denotes a hydrogen, fluorine, chlorine or bromine atom,
30 R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

A and B together denotes a bridge of formula
- N=CRe - CH =CH -,

This Sheet Has Been Reraced
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(3 chi o1 0.4 11 uor o phomytjam nol 7. [a-(1 0O (B)I lIIfIIl 0 O 11

piQerazinyI)-l-piperidinyI]-pyrinido[4,5-d]pyrinidine - (9
4-[(3-chl oro-4-fluoro-phenyl)amno]-7-[4=(4g -

pi pertdinyl)-1-piperazinyl]-pyrimdo[4,5-d]pyrimdine (10)
4-[(3-chl oro-4-fl uoro-phenyl)am no] - 6- [4 (1- 5

pi perazi nyl)-1-piperidinyl]-pyrido[3 yr%g1dhpe1£11)
4-[ (3-chl oro-4-fl uoro-phenyl)an noJ - l{) - B

pi peridinyl)-1-piperazinyl]-pyridag] .ﬂ] rimdin 0. Exanple 3
4-[(3-chl oro-4-fluoro- phenyl)an1no]%?g[(f%¥ ig i

car boxycycl ohexyl ) am no] - pyri do[ 4,-3-¢H p:yraHn-dlgmc 5N 21Q3]ng of

4-[(3-chl oro-4-fluoro-phenyl)am no]-7-[[trans-4-

(met hoxycar bonyl ) cycl ohexyl ] am no]= i i=ld] 4; R py™N midine in 2 n net hanol
are mxed wwth 2 m of 1 N sodium hydroxide solution and stirred for 2
hours at ambi ent

whilst in each case the left-hand end of these bridges is
linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and
wherein

10
Rc denotes a morpholino group optionally substituted by

one or two methyl groups,

a l-piperazinyl group optionally substituted by one or two

15 methyl groups,

a l-piperazinyl group, which is substituted in the 4
position by a 4-piperidinyl- or l-alkyl-4-piperidinyl
group,

20
a l-pyrrolidinyl group substituted by R4 in the 3-position
or a l-piperidinyl group substituted by R4 in the 3 or 4

position, whilst

25 R4 denotes an amino, methylamino, dimethylamino,
pyrrolidinyl, l-methylpyrrolidinyl, piperidinyl, 1-
methylpiperidinyl, morpholino, l-piperazinyl, 4-methyl-
l-piperazinyl, hydroxy, methoxy, carboxy, methoxycarbonyl,
ethoxycarbonyl, dimethylaminocarbonyil,

30 l-pyrrolidinylcarbonyl, l-piperidinylcarbonyl or

morpholinocarbonyl group,
or a {RgNRg) group wherein
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temperature. 2.1 m of 1 N hydrochloric acid are added and
ismél Pm nated in vacuo. Afte?/ the addition of 5 ml of vvatemﬂmmnﬁummnm
stirred for 30 minutes in an ice bath, the precipitate is slctfon" fi'ftéred,
washed with ice water and dried. Yield: 17Qg of (84% of theory), 25
Mel ting point: 306-310[err]C Rf value: 0.10 (silica gel; ethyl acetate) The
foll ow ng conpounds are obtai ned anal ogously to Exanple 3: 30 (1)
4-1 (3-chl oro-4-fl uoro-phenyl)am no]-6-[(trans-4-
car boxycycl ohexyl ) am no] - pyri do[ 3, 4-d] pyri m di ne - 32 - (2
4-[(3-chl oro- 4R denoteizeny hyairoyelr etlohd @Nsr 4rethyl or ethyl group and
car boxycycl ohexyl ) am no] - pyri do[ 3, 2-d] pyri m di ne (3)
4-1 (3-chl oro-4-fl uoro-phenyl)am no]-7-[(trans-4-

R6 denotes a cyclopentyl or cyclohexyl group substituted

5 Dby R4, where R4 is as hereinbefore defined,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the
cyclic nitrogen atom in the abovementioned groups may be

substituted in each case by a methyl, ethyl, Ci1-4-alkyl-
1¢  oxycarbonyl, acetyl or methylsulphonyl group,

a C2-4-alkyl group substituted by the group R4, where Ry

is as hereinbefore defined,
15 a 3- or 4-quinuclidinyl group or
a 3-tropanyl group,

the tautomers, the stereoisomers and the salts thereof.
20

3. 4-Amino-pyrimidine derivatives of general formula I

according to claim 1 wherein, with the proviso that the

compound 4-[ (3-bromophenyl)amino]-6-(1l-piperidinyl)-

pyrido[3,4-d]pyrimidine is excluded from the scope of

25 protection,
Ra denotes a hydrogen atom,

Rb denotes a phenyl group substituted by the groups Rl to
30 R3, whilst

Rl denotes a hydrogen, fluorine, chlorine or bromine atom,

a methyl or amino group,
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(mot phol i nocar bonyl ) cycl ohexyl ]]-ami no]- pyrido[4,3-d]pyrimdiné T6 a”
solution of 140 ng of 4-[(3-chloro-4-flueres -
phenyl’) ami no] - 7-[ (t r ans- 4- car boxycycl ohexyl ) anmi no] - 15
pyrido[4, 3-d]pyrimdine in 1 m dinethylfornmam de are added 135 ng of
2- (1H benzotriazol -1-yl)- 1,1, 3,3-tetramethyl uroni umtetrafl uoroborate,
0.19 m of triethylam ne and 0.06 ml of norpholine and the mxture is
stirred for 1.B2hdenstas anhiyembgeappélabuiae,lGhibrahe20r babennar atagged
and the mxture is stirred for 20 mnutes. The precipitate is suction
filtered, washed with water and dried in vacuo at 60[err]C Yield: 130 ng
of (82% of theRByjienbkkti aghpdirogen?27&1283fiaer;] ChabrRhevakudroibé Giom,ca
gel ; met hyl ene chl oride/ nethanol = 6:1) The foll ow ng conpounds are
obt ai ned amnal ogously to

A and B together denote a bridge of formula

-~ N=CRg - CH=CH -,
- CH=N=-CRs =CH -,

10 - CH =CRc - N=CH -,
-~ CH=CH - CRg = N - or
- CH=N-CR; =N -,

whilst in each case the left-~hand end of these bridges is
15 1linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and

wherein

Rc denotes a morpholino group,

20
a l-piperidinyl group, which is substituted in the 3 or 4
position by an amino, piperidinyl or l-methylpiperidinyl

group,
25 or a (RgNRg) group, where

R5 denotes a hydrogen atom or a methyl group and

R6 denotes a cyclohexyl group, which is substituted by a

30 carboxy, methoxycarbonyl, ethoxycarbonyl,

morpholinocarbonyl or hydroxy group,

Illslliiﬂtliiillmllleﬁm




Cxaml e 4 90 (1) (3l oot ororprent ars ol YRR

4
(2), 4-[(3-chl oro-4-fluoro-phenyl)am no]-6-[[trans-

4- (nmor phol i nocar bonyl ) cycl ohexyl ] am no] -~ pygi do[ 3, 2-d] pyri mdine 5 (3)

4-1 (3-chl oro-4-fluoro-phenyl)am no]-7-[[trans-4-
(nDrphoIinocarbonyl)cyclohexyl]-anino]- pyrim do[ 4, 5-d] pyri m di ne Exanple 5

10 4-[(3- chloro 4 quo nyl)anm nol-7-[4-(] - net

pi peri dinyl)piP é %f ﬁ%?i%§%49 28] py¥ é%&%ﬁ {B%)?ﬁc¥ﬁcoﬁl%ﬁgg?%rnal|n

sol ution and 5§t@@ Iﬁ soch Utdse may be substituted by a methyl, ethyl or
C1-4-alkyloxycarbonyl group,

5 a Cp-g-alkyl group substituted by an amino group,
a 3-tropanyl- or a 3-quinuclidinyl group,

the tautomers, the stereoisomers and the salts thereof.
10
4. The following 4-amino-pyrimidine derivatives of general

formula I according to claim 1:

(1) 4-[(3-chloro-4-fluoro-phenyl)amino]-7-(4~amino-1-
15 piperidinyl)-pyrido[4,3-dlpyrimidine,

(2) 4-[(3-chloro-4-fluoro-phenyl)amino]l-7-[(1l-methyl-4-
piperidinyl}amino]-pyrido[4,3-d]pyrimidine,.

20 {3} 4-[({3-chloro-4-fluoro-phenyl)amino]-6-{4-amino-1-
piperidinyl) -pyrido{3,4-d]lpyrimidine,

(4) 4-[(3-chloro-4-fluoro-phenyl)amino]-6-[{3-
quinuclidinyl)amino] -pyrido{3,4-dlpyrimidine,

25
{5) 4-[(4-amino-3,5-dibromo-phenyllaminoi-6-{{trans—-4-
hydroxycyclohexyl})amino] -pyrido[3,4-d]lpyrimidine,

{6) 4-[(3~chloro-4-fluocro-phenyl}amino}-6-[4-(1l-methyl-4-
30 piperidinyl)piperidin-1-yl]l-pyrido{3,4-dlpyrimidine

and the salts thereof.

Hllllll lIIIH Iﬂl Il
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[ (3 ChIor 0-4- 11 uor o~ phemyl ) am nol - 7- (4. (4 pi per i~ °fI|II|I||||||||I||1|I|||I||||I|

di nyl.) pi peridin-1-yl]-pyrido(4,3-d]lpyrindine in 30 M nethafol © Aftef

m nutes' stirring at ambient tenperature-1ggnL net hyl ene chloride are added
and the 20 mxture is stirred for 3 hours. It is then evaporated to
dryness, 15 m water are added and the m xture is stirred for 30 ninutes.

The residue is suc tiop filter and purified by chr ogra over

S Ti oo gel - co BmmEroHo kg She RRPBRFab) fep LRSI PLORES GaNBLHS Emoni a 25
(9:1:0,1). YiekéecodQ6nguLof at528ast bheoby) c1dbhbi DOtHoENkitR91ind2ghanE] C
Rf value: 0.50 (silica,gel;, nethylene chloride/nethanol/conc. aqueous

ammoni a = 6: 1: B 1978 Fhe2 F9F ofF ng288Rpounds are obt ai ned anal ogously to
Exanpl e 5: .

5 6. Pharmaceutical compositions containing a compound
according to at least one of claims 1 to 4 or a
physiologically acceptable salt according to claim 5
optionally together with one or more inert carriers and/or
diluents.

i0
7. Use of a compound according to at least one of claims 1

to 5 for preparing a pharmaceutical composition which is
suitable for the treatment of benign or malignant tumours,
particularly tumours of epithelial and neuroepithelial

15 origin, metastasisation and abnormal proliferation of

vascular endothelial cells (neoangiogenesis}).

8. Process for preparing a pharmaceutical composition
according to claim 6, characterised in that a compound

20 according to at least one of claims 1 to 5 is incorporated
in one or more inert carriers and/or diluents by a non-

chemical method.

9. Process for preparing compounds of general formula I

25 according to claims 1 to 5, characterised in that

a) a compound of general formula

Ra  Rp
Ny

A , (II)
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- 34 - (1) 4-[(3-chloro-4-fluoro-phenyl)am no]-6-[4-(1-neth
pi per4 di nyl ) pi peridin-1-yl]-pyrido[3,4-d]pyrimdine Mlti ngﬂuﬂn m"l“""mu'm
180-185[ err] C (deconposition, sintering from168[err]C) 5 R[err val ut
0.43 (silica gel; nethylene chloride/nethapgal fconc. anmonia = 6:1:0, 1) (2)
4-[(41an1n0-3,5-dibronD-phenyI)anino]-6-[4-(1-nethy|-
4-pi peridinyl)piperidin-1-yl]-pyrido[3,4-d]pyrimdine 10 Melting point:
220 - 222[err]C%R} value: 0.24 (silica gel; nethylene
chl ori de/ met halioT7 €ohc. amoni a = 10:1:0,1) Mass spectrum Merr] =
573/ 575/ 577 (2RBr#nd5Ry(8ye as defined in claims 1 to 4,
4-[(3-chl oro-4-fluoro- phenyl am no] -7-[ 4- (4-met hyl - 1-
pi perazi nyl ) - 18pi pedi Bi nyrPepher dderoBe di phridedi o {qme1a
4-1 (3-chl oro-4-fl uoro-phenyl)am no]-7-[4-(1-nethyl -
plperldlny - 1- pi perazinyl ] -pyrido[ 4, 3- yr|n1d|ne 20 (5)

[ (3-chl oo- 4-f | uor o- phenyl ) anmi noj 65 4’-]7?4 -métthyt GH -

- CH=N-C%] =CH -,
~CH=CzZ; - N=CH -,
- CH=CH-C% =N - or

!

- CH=N-CZ{ =N -,
10
wherein
Z1l denotes a leaving group and in each case the left-hand
end of these bridges is linked to position 5 and the
right-hand end of these bridges is linked to position 6 of
15 the pyrimidine ring,

is reacted with a compound of general formula

20 wherein

X1 denotes one of the groups mentioned for Rq in claims 1

to 4, and

subsequently, if desired, a compound of general formula I
25 thus obtained which contains an amino or imino group is
converted by alkylation or reductive alkylation into a

corresponding alkyl compound of general formula I and/or

a compound of general formula I thus obtained which
30 contains a carboxy or ester group is converted by
amidation into a corresponding amide of general formula I

and/or

This Sheet Has Been Replaced
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pi perazinyl) -
4-[(3~chl oro-
pi peri di nyl) -
4-1 (3-chl oro-
pi perazinyl) -
4-[(3-chl oro-
pi peridinyl) -
4-1 (3-chl oro-
pi perazinyl) -
4-[(3-chl oro-
pi peridinyl) -
4-1 (3-chl oro-
plpera2|nyg)-
4-[ (3-chl ofo-
pi peridinyl) -

i perazinyl]-pyrido[3,4-d]pyrimdine (7)

| uor o- phenyl ) am no] - 7- [ 4- (32 net hyl - 1-
1-pi peridinyl]-pyrido[?2, 3-d]pyrinidine 30 (8)
4-f | uoro- phenyl)anino] 7-14- (I -nethyl -

Affflr%ér%zép )a%tﬂ%%%ﬁ(‘f 24]? ﬁrrerl‘tl%&? 311( %he reactions

Hdgn perbetl rty&x]ep;befmdw[ns S amed na@lane, and38x (10)

4-f |l uoro- phenyl)am no]-7-[4-(1-nethyl-4-

1- pi perazinyl]-pyrimdo[4,5-d]pyrimdine 5 (11)

4i-ff Id,mn:e;malwgmpwm:] @ﬁ[g]er(@naybtfq:tmmla I thus obtained

415? gg eny ac;n‘:lno% 56@?%%;&’&%%

1- pi perazinyl ]-pyrido[ 3, 2-d] pyri m di ne 10

e o dets s aprin e (o) IR
1-p
4-f

a compound of general formula I thus obtained is converted
into the salts thereof, particularly, for pharmaceutical

use, into the physiologically acceptable salts thereof.
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Exarfipl e 6 Coated tablets containing 75 ng of active substance 15 1 tabl et

core eontains: active substance 75.0 ng cal ci um phosphat e
93.0 hg nuai ze starch 35.5 ng 20

pol yvi.nyl pyrrolidone 10. 0 ng dwdr oxypropyl nmet hyl cel | ul ose
15. 0 ng magnesi um stearate 1.5 ng 230.0 ng -36- Met hod:

The active substance is m xed with cal cium phosphate, mai ze starch,
pol yvi nyl pyrrol i done, hydroxypropyl net hyl cel |l ul ose and half the specified
amount 5 of magnesium stearate. In a tablet-making machi ne bl anks

Abstract

The present invention relates to 4-amino-pyrimidine

derivatives of general formula

R, Ry
Ny

N~ )

|\\ l
N B
10 wherein

Ra, Rp, A and B are defined as in claim 1, the tautomers,

stereoisomers and the salts thereof, particularly the
physiologically acceptable salts thereof with inorganic or
organic acids or bases which have valuable pharmacological
15 properties, particularly an inhibitory effect on signal
transduction mediated by tyrosine kinases, their use in
the treatment of diseases, particularly tumoral diseases,

and the preparation thereof.



are produced with a di anet ﬁj"mumtlu‘""m Im‘ and these are passed through a
sieve with a 1.5 mm nesh a r enfi NGEEPI AICHENISNTBRINRSISUM SG
stearate. This granulated mxture is corrpressed |m%5§;ﬂm0gt1ﬁ§&ngt@%§we
to 10 produce tablets of the desired shape. W g@fnaﬁlgpre nxl to

230 nmg Die: Ogqm- [ ?S)tﬁ ”p%gg gﬂws
produced are coated with a film consisting esseh o k) aged ...
hydr oxypr opyl net hyl cel | ul ose. 15 The fini shed f In}coa ed tABFetE” y BA8CC oo

gl azed with beeswax. Wi ght of coated tablet: rﬁg(j Exag\b{ﬂ 7 20
Tabl ets containing 100 ng of active substance onBé’EEtQE Blhf ettt

contains: 25 active substance 100.0 ng | act ose
80.0 ng mai ze starch 4.0 ol yvi nyl pyrrolidone
4.0 ng magnesi um stearate %a%e%%gcfau}{s

5 1. 4-Amino-pyrimidine derivatives of general formula

R, R
/
\\N
A
N 7 ' '(I)
Sy )

wherein

10 Ra denotes a hydrogen atom or a methyl group,

Rb denotes a phenyl group substituted by the groups Rj to
15 R3 or a phenylalkyl group wherein the phenyl moiety is
substituted by the groups Ry to R3, whilst

Rl denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, an alkyl, trifluoromethyl, ethenyl, ethinyl,
20 alkyloxy , C3z-g-cycloalkyl, trifluoromethoxy, cyano,

amino, alkylamino, dialkylamino or nitro group,

R2 denotes a hydrogen, fluorine, chlorine or bromine atom

or an alkyl group and

25
R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

A and B together denote a bridge of formula



~

'g(r)oc‘zluctlon The active substance, Iatzz'?gég gd st;irgz ;ir gekhggmu"mml“"lm””",

uni formy noi stened with an aqueous sol ution of the 5 polyvinyl pyrrbli#one.
After the npist conposition has been screened (2.0 mm nesh) and dried in a
rack drier at 50[err]C it is screened agaigp ((1.5 mm nmesh size) and the

| ubricant is added. The m xture ready for conpressing is nade into tablets.
10 Weight of tablet: 220 ng Dianeter: 10 mm bi pI anar, faceted on both
si des and notched on one side for djvidi ng Exgrrplg _15 Tabl ets contai ni ng
150 ng of active substance Conposi it Nof; CRe ~ r

-~ CH=N-CRg =CH -,

- CH=CR;, - N=CH -,

~ CH =CH - CRg = N - or
5 - CH=N-CRc =N -,

whilst in each case the left-hand end of these bridges is
linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and

10 wherein

Rc denotes a morpholino group optionally substituted by

one or two alkyl groups,

15 a l-piperazinyl group optionally substituted by one or two
alkyl groups,

a 3-oxo-l-piperazinyl group optionally substituted by one
or two alkyl groups,
20
a -piperazinyl group, which is substituted in the 4
position by a C3_g-cycloalkyl group, by a 3-
tetrahydrofuranyl, 3-tetrahydropyranyl, 4-
tetrahydropYranyl, 3-pyrrolidinyl, 1-alkyl-3-pyrrolidinyl,

25  3-piperidinyl, 4-piperidinyl, 1-alkyl-3-piperidinyl or 1-alkyl-4-piperidinyl

group,

a 1-azetidinyl, 1-pyrrolidinyl - or 1-azacyclohept-1-yl group optionally
substituted by R4 or a 1-piperidinyl group substituted by R4, whilst

R4 denotes a hydroxy, alkyloxy, amino, alkylamino,

dialkylamino, alkylcarbonylamino, N-alkyl® REPLACEMTNT SHEET

Y
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201 tabler cofrppmsstua sustance. 10,0 13 amﬂfmmu T

|-act ose
silica

magnesi um st earjat
subst ance m xed
20% aqueous poljyvi

10,07 mg—25

it E% ggfo§g9

ponV|nyIpyrroI|done

ng 300,0 ng Method: 30 The actlve

ze stargh and silica is noistened with a
sol ution and passed through a screen with

i G

a 1.5 mm nesh. - 38 - The grapul ated material dried at 45[err]Cis
passed through the sane screes—abain and m xed wi.th_the specified anount

10

15

20

25

30

alkylcarbonylamino, 2-oxo-l-pyrrolidinyl, 2-oxo-
l1-piperidinyl, alkyloxycarbonylamino, N-alkyl-
alkyloxycarbonylamino, alkylsulphonylamino, N-alkyl-
alkylsulphonylamino, C3-g-cycloalkyl, tetrahydrofuranyl,
tetrahydropyranyl, pyrrolidinyl, l-alkyl-pyrrolidinyl,
piperidinyl-, l-alkyl-piperidinyl, morpholino, l-pipera-
zinyl, 4-alkyl-l-piperazinyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, carboxy, alkyloxycarbonyl, :
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,
1-pyrrolidinylcarbonyl, l-piperidinylcarbonyl, '
morpholinocarbonyl, l-piperazinylcarbonyl, 4-alkyl-

l-piperazinylcarbonyl or cyano group,

a l-azetidinyl group wherein 2 hydrogen atoms in the 3-
position are replaced by a straight-chained alkylene
bridge having 4 or 5 carbon atoms, whilst in the
abovementioned alkylene bridges in each case a methylene
group may be réplaced by a oxygen atom or by an imino or

N—-alkyl-imino group,

a l-pyrrolidinyl group wherein 2 hydrogen atoms on the
carbon skeleton are replaced by a straight-chained
alkylene bridge, this bridge containing 3 to 5 carbon
atoms if the two hydrogen atoms are on the same carbon
atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjaceqt carbon atoms, or 2 or 3 carbon atoms
if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, whilst in the
abovementioned alkylene bridges in each case a methylene
group may be replaced by an oxygen atom or by an imino or

N-alkyl-imino group,

a l-piperidinyl group wherein 2 hydrogen atoms on the

carbon skeleton are replaced by a straight-chained



i e e o A

gel ati ne capsul gs & n*ﬂlmnn of active substance 1 capsul® cdont'ai fi
15 active SLbstance 150.0 ng nmi ze starch dried

about 180.0 ny[pdndd2EER 489%s

stearate

1%

out 87.0 ng magnesi um
3.0 ng about 420.0 ng 20 Method: The active

substance is m xed with the €XTlpj ents, passed through a screen with a 0.75
nm nmesh si ze anh——Z—E——haangale_Q_cﬁsl m xed in a sujtable apparatus. The :
fini shed m xt @EykepRdRetIom 3 PRLEH FYHHNINY G| Larbon

10

15

20

25

30

atoms if the two hydrogen atoms are on the same carbon
atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjacent carbon atoms, or 2 or 3 carbon atoms
if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, or 1 or 2 carbon atoms if
the two hydrogen atoms are located on carbon atoms which
are separated by two atoms, whilst in the abovementioned
alkylene bridges in each case a methylene group may be

replaced by an oxygen atom or by an imino or alkylimino

group,

or Rc denotes a (RgNRg) group wherein

R5 denotes a hydrogen atom or an alkyl group, and

R6 denotes a Cg.7-cycloalkyl group substituted by R4,

whilst R4 is as hereinbefore defined,

a 3-tetrahydrofuranyl group,

a 3- or 4-tetrahydropyranyl group,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the
cyclic nitrogen atom in the abovementioned groups may be
substituted in each case by an alkyl, alkylcarbonyl,
alkylsulphonyl, alkyloxycarbonyl, C3-.g—-cycloalkyl,
3-tetrahydrofuranyl, 3- or 4-tetrahydropyranyl,
3-pyrrolidinyl, 1l-alkyl-3-pyrrolidinyl, 3- or
4-piperidinyl, l-alkyl-3-piperidinyl or l-alkyl-4-
piperidinyl group,



Capsule filling:
" gel atine capsule 30 -

active subst;
150.0 ng pol yeﬁﬁ?&ggﬁééiﬁg

pol yet hyl enepl

sor bi tan nonbs
|
B[

suppository
di spersed th

about 320 ng Capsul e shel
Exanpl e 10 Suppositories cont
active substance

IR

39 -
By cont ai ns:

1500 550.0 ny
ycol 6000 _ 460.0 ny 10 pol yoxyet hyl ene
EYAKEP 199940 Gt ng 2, 000.4” iy Method: 15 After the
5s has been nej tied the active substance i s honpbgeneously

Ern—armd—-tte el t} i s poured into chilled noul ds.

10

15

20

25

30

a 3- or 4-quinuclidinyl group or
a 3-tropanyl or desmethyl-3-tropanyl group,

and, unless stated otherwise, the abovementioned alkyl
moieties in each case contain 1 to 4 carbon atoms,

the tautomers, stereoisomers and the salts thereof.

2. 4-Amino-pyrimidine derivatives of general formula I

according to claim 1 wherein

Ra denotes a hydrogen atom or a methyl group,

Rb denotes a phenyl group substituted by the groups Rl to
R3, whilst

Rl denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, a methyl, ethyl, trifluoromethyl, methoxy,
cyclopropyl, trifluoromethoxy, cyano, nitro or amino

group,
R2 denotes a hydrogen, fluorine, chlorine or bromine atom,
chlorine or bromine atom,

R3 denotes a hydrogen, fluorine,

A and B together denotes a bridge of formula
- N=CRe - CH = CH - ,



Exanple 1

0.01 g 4l
gl ycerol
sol ution
0.30 g di

TS S g

Ghe hyl cel | ul ose 0.10
0.05 g propyl p- hydroxybenzoate
10.00 g 30
- 46 - 5.00 g 70% sorbito
20.00 g flavouring
ad 100 m - 40 -

Met hod: The dIStI|jed wateér is heakgﬁ=lq;10k§{rhg(xihe yrethyl and propyl

p- hydr oxybenzoat es,

10

15

20

25

30

gl ycerol and

= CH =CRc - N =CH -,
-~ CH =CH -~ CRg = N - or
- CH=N-CRs =N -,

whilst in each case the left-hand end of these bridges is

linked to position 5 and the right-hand end of these

bridges is linked to position 6 of the pyrimidine ring and

wherein

Rc denotes a morpholino group optionally substituted by

one or two methyl groups,

a l-piperazinyl group optionally substituted by one or two

methyl groups,

a l-piperazinyl group, which is substituted in the 4

position by a 4-piperidinyl- or l-alkyl-4-piperidinyl

group,

a l-pyrrolidinyl group substituted by R4 in the 3-position

or a l-piperidinyl group substituted by R4 in the 3 or 4

position,

whilst

R4 denotes an amino, methylamino, dimethylamino,

pyrrolidinyl,

l-methylpyrrolidinyl, piperidinyl, 1~

methylpiperidinyl, morpholino, l-piperazinyl, 4-methyl-

il-piperazinyl, hydroxy, methoxy, carboxy, methoxycarbonyl,

ethoxycarbonyl, dimethylaminocarbonyl,

i-pyrrolidinylcarbonyl, l-piperidinylcarbonyl or

morpholinocarbonyl group,

or a

(RgNRg)

group wherein



5 car boxynet hytrTeft salt are dissolved therein.j

"is cooled to aﬁ@%ﬁﬁ'@mm‘rg{' and the active substance ls”mgmmlulﬂmnm
honogeneously §li $persed thereip With stirring. After the sugat, Sorbiflol ® *
solution and flayow? sEMa99 been added and di ssol ved, the 10 suspension is
evacuated to efipmnate air. 5 p}of suspgnigog contain 50 ng of active

subst ance. i &r—Patrent~Taips 5 1. 4-Am no-pyrimdine derivatives of
gener al fornul¥ [err] wherein 10f Ra denotes a hydrogen atom or a net hyl
group, Rb denotes a phenyl group substituted by the groups RL to 15 R3 or

a phenyl al kyl group wherein the phenyl noiety is substituted by the groups

Rl to R3, whilgab denotes a hydrogen atom or a methyl or ethyl group and

R6 denotes a cyclopentyl or cyclohexyl group substituted

5 by R4, where R4 is as hereinbefore defined,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the
cyclic nitrogen atom in the abovementioned groups may be

substituted in each case by a methyl, ethyl, Ci_4-alkyl-
10 oxycarbonyl, acetyl or methylsulphonyl group,

15 a 3- or 4-quinuclidinyl group or
a 3-tropanyl group,
the tautomers, the stereoisomers and the salts thereof.

20

3. 4-Amino-pyrimidine derivatives of general formula T

according to claim 1 wherein

25 Ra denotes a hydrogen atom,

Rb denotes a phenyl group substituted by the groups Rl to
30 R3, whilst

Rl denotes a hydrogen, fluorine, chlorine or bromine atom,

a methyl or amino group,



et et oyt et nenyt b oot 20 artsr oy - tﬂlllﬁlﬂﬂlmml i

trifluoromet hoxy; C UL A A Ikylan1no di al kyl am no or fitfo

denotes a hydrogéﬁﬁiﬁﬁﬂ@ﬁﬂh§HEEhlor|ne or bronine atomor an al kyl group

and 25 R3 denotgs{ a 'Vﬁr“ﬁﬁﬁ““fluorine,_chgo[ine or bromne atom A and B
t oget her denote bg?ggpofggéarmla . R N=CRerr] - CH=CH- ,

CH=N- CRerrj :CR[err]-N:CH-,-CH CH- CRerr] =
N- or 5 - - = N-CRerr] = Nwhilst in each case
the left-hand ¢gnd of these bridg s Is linked to position 5 and the

right-hand enﬁZOBeBB%Eg a hydrogen, fluorine, chlorine or bromine atom,

R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

5
A and B together denote a bridge of formula
- N=CRg -~ CH =CH - ,
-CH=N=-CRs =CH -,
10 — CH = CRg - N=CH -,

~ CH =CH - CRe, = N - or
- CH =N-CRg =N -,

whilst in each case the left-hand end of these bridges is
15 linked to position 5 and the right-hand end of these '
bridges is linked to position 6 of the pyrimidine ring and

wherein

Rc denotes a morpholino group,

20
a l-piperidinyl group, which is substituted in the 3 or 4

position by an amino, piperidinyl or l-methylpiperidinyl

group,

25 or a {(RgNRg} group, where
R5 denotes a hydrogen atom or a methyl group and
R6 denotes a cyclohexyl group, which is substituted by a

30 carboxy, methoxycarbonyl, ethoxycarbonyl,

morpholinocarbonyl or hydroxy group,



B

oup optionally substituted by one ‘or

bridges is | ost-ttor6 of the pyrimdine ring and
" denotes a nof dﬁ%ﬁﬁh@wgVB§ﬁEBBtlonally substituted by one or

groups, 15 5 -plpera2|ny|Jg

al kyl groups § a2|nyl

two al kyl grpups eriazi nyl groyp,

position by g kyil group, by a 3-

3-tetrahydropyranyl, 4- tetra ydropyranyl

1-al kyl - 3-pyrr 1|d|n I per

1- al kyl - 3- pi feri dPhyl*~ ?pfrép%§§i grb%@fl dtny?

group optionally substituted by one or
-which is substituted in the 4

t et rahydr of uranyl ,

+3-pyrrolidinyl,
hi sl pRL! chyﬁéa%%Yr8?%9l

group,

1- pyrrol|d|nykomr1h-aaahychebepay1bylsgbehptopedohalhymeuhgl;tut&ﬁlbyrﬁm or
R4, whil st R4 denotes a hydroxy,

a 1-piperidi
al kyl oxy,

S DU

the tautomers,

10

is

4.

formula I according to claim 1:

al kyl car bonyl am no,

N-al kyl -

a 3-tropanyl- or a 3-quinuclidinyl group,

the stereoisomers and the salts thereof.

The following 4-amino-pyrimidine derivatives of general

(1) 4-{(3—-chloro-4-fluoro-phenyl)amino]-7-(4-amino-1-

piperidinyl)-pyrido[4,3-d]pyrimidine,

(2) 4-{(3~-chloro-4-fluoro-phenyl}amino]l-7-[(l-methyl-4-

piperidinyl)amino]-pyrido(4,3-d]jpyrimidine,

20

(3) 4-[{(3-chloro-4-fluoro-phenyl)amino]-6-(4-amino—-1-

piperidinyl)-pyrido[3,4-d}pyrimidine,

(4)

4~ [{3-chloro-4-fluoro-phenyl)amino] -6—-[ {3~

quinuclidinyl)amino]—pyrido[3,4ﬁd)pyrimidine,

25

{5)

4-[{4-amino-3,5-dibromo-phenyl}amino]l-6-[ (trans-4-

hydroxycyclohexyl)amino]-pyrido{3,4-d]lpyrimidine,

(6)

4-{(3~-chloro-4-fluoro-phenyl)amino] -6-[{4-(l-methyl-4-



- alkyl ;xi‘l:SI'bcﬁb@?ﬁ&&%@aéﬁ”%ﬁi%iit;?LSI'yi o oot o) UM HEL R

N-al kyl - al kyf s ; err]-cycl oal kyl, tet rahydrof ur anyl -y
t et rahydr opyr

0, yly, 1-al kyl -pyrrolidinyl,
pi peri di nyl -, I Q)ZD EP @p di! n;)I nor ph@lg no, 1-pipera- zinyl,
4-al kyl - 1- pi perbzinyl., .anoi.nodl yI al kyl am noal kyl , di al kyl am noal kyl ,

car boxy, al kyf oxycarbonyl, am rjocar bonyl, al kyl am nocar bonyl ,
di al kyl am noc Tolidinylcarbonyl, 1-piperidinylcarbonyl,

hol i bonyl| | | I b I
ror Dol ROCoE B 414y B BSOS A i LAY o bon

position are replaced by a straight-chai ned aIkerne bri dge having 4 or 5
carbon atons, whilst in the abovenentioned al kyl ene bridges in each case a
met hyl ene group may be replaced by a oxygen atomor by an imno or

(7) 4-[(3-chloro -4 - fluoro - phenyl ) amino] - 7 -{ 4 - ( 1 - methyl - 4 -
piperidinyl ) - piperidin - 1 - yl ] - pyrido [ 4, 3 -d ] pyrimidine

and the salts theredf.

5. 4 —[ (3 - chioro — 4 —fluoro — phenyl ) amino] -7 —[4 — (1 — methyl —
4 — piperidinyl ) — piperidin — 1 — yl ] — pyrido [ 4, 3 — d ] pyrimidine

and the salts thereof.

6- Physiologically acceptable salts of the compounds
according to at least one of claims 1 to 5 with inorganic

or organic acids or bases.

s 7. Pharmaceutical compositions containing a compound
according to at least one of claims 1 to 5 or a
physiologically acceptable salt according to claim 6
optionally together with one or more inert carriers and/or
diluents.

10
8- Use of a compound according to at least one of claims 1
to 6 for preparing a pharmaceutical composition which is
suitable for the treatment of benign or malignant tumburs,
particularly tumours of epithelial and neuroepithelial

15 origin, metastasisation and abnormal proliferation of

vascular endothelial cells (neocangiogenesis}).



N—aIkyI-|n1nt rrolidinyl group wherein 2 h

t he carbon ske pd by a strai ghlto chai ned al kgqmﬂm lﬁ!mﬁnm Illl
this bridge ¢o arbon atonms if the two hydrogeh & Are’on'

t he sane carbo 3? égﬁp or 3 or 4 carbon atons if the two hydrogen at ons
are | ocated % nj atons, or 52 er 3 carbon atons if the two
hydrogen ato arbon atons which are separated by an atom.
whilst in th i Kyl ene bridges in each case a nethyl ene 30
group may be'T gen atomor by an imno or N-al kyl-imno
group, a 1- p'@erPgbaé!lssgfgklpp%péﬂiﬂgZahyﬁlaﬁg&aeatbmlOdaoﬁqbesi:aibnn

skel eton are replaced by a straight-gc '
bri dge ContalﬁFgﬁrQlPB éocﬁ;ﬁbﬁ %, dhgfggggrlsed in thaékxlggg brlgge this
20 according to at least one of ¢laims 1 to 6 is incorporated
in one or more inert carriers and/or diluents by a non-

chemical method.

10 - Process for preparing compounds of general formula I

25 according to claims 1 to 6, characterised in that

a) a compound of general formula

R, Rp
¢

A
.
N B!

wherein

Ry and Ry, are as defined in claims 1 to 5,

" A'<and B' together denote a bridge of formula

5 - N=C2; - CH=CH -,
- CH=N-=-2C2y =CH -,
-~ CH =C2Z; - N=CH -,

-~ CH=CH-C2y =N - or

- CH=N-C2; =N -,

10
wherein
71 denotes a leaving group and in each case the left-hand
end of these bridges is linked to position 5 and the

right-hand end of these bridges is linked to position 6 of



atons’ i f t‘ﬁWﬁ]orm are on the sane carbon atom
carbon at ofrsRERLACEMEN’ Hﬁ?ﬁr gen atons are |ocated on adj acermmﬂl"u“ml"ll'l”"l
atoms, or P 3 carbon at 5 if the two hydrogen atoms aré | 5cat ed”

carbon atops \A/rgzztsa:rqgggepgrat ed by an atom or 1 or 2 carbon atons if the
two hydroggnfatons are |ocatied on_cgeban atoms which are separated by two

at ons, whi | st—trn—t-he—-abovenegnti oned al kyl ene bridges in each case a

nmet hyl ene group may be 10 rfepl aced by an oxygen atomor by an imno or

al kyli m no group, or Rc denotes a (Rerr]NRerr]) group wherein 15 R5
denotes a hydrogen atomor an al kyl group, and R6 denotes a

Cerr]- cyslo&mkymagﬁmUQﬁsmb&um@uted by R4, whilst R4 is as hereinbefore
defined, 20 .a -Jelra dr uran |__agraqu ahydropyranyl

group, a 3- pyrr(ﬁ i°di nf{w' %3 OX‘ O%f%egl dlgﬁi/‘lerar ogﬁ Plst the 25 cyclic
nitrogen atomin the aboverrentloned groups may be substituted in each case

by an al kyl, al kyl carbonyl, al§xlguhphonyl, alkxkgfycarbonyl,

C err]-cycl oal kyl, ‘

20 wherein

X1 denotes one of the groups mentioned for R, in claims 1

to5 , and

subsequently, if desired, a compound of general formula I
25 thus obtained which contains an amino or imino group is
converted by alkylation or reductive alkylation into a

corresponding alkyl compound of general formula I and/or

a compound of general formula I thus obtained which
30 contains a carboxy or ester group is converted by
amidation into a corresponding amide of general formula I

and/or

if necessary a protecting group used in the reactions

described hereinbefore is cleaved again, and/or

if desired a compound of general formula I thus obtained

5 is separated into its stereoisomers and/or

a compound of general formula I thus obtained is converted
into the salts thereof, particularly, for pharmaceutical

use, into the physiologically acceptable salts thereof.



.3-tetrahydrofuranyl, 3- or 4-tetrahydropyranyl, 3-pyrrolidinyl,

1-al kyl -3-pyrtolidinyl, 3- or 30 4-piperidinyl, 1-alkyl-3-piperidinyl or
1-al kyl -4- piperidinyl group, - 45 - a 3- or 4-quinuclidinyl group or 5
a 3-tropanyl or desnethyl-3-tropanyl group, and, unless stated otherw se,

t he abovenentioned al kyl noieties in each ggse contain 1 to 4 carbon atons,
10 the tautoners, stereoisoners and the salts thereof. 2.

4- Am no- pyrim di ne derivatives of general formula | according to claim1
wherein 15 Ra denotes a hydrogen atomor a nethyl group, 20 Rb denotes a
phenyl group substituted by the groups Rl to R3, whilst Rl denotes a

hydr ogen,

fluorine, chlorine, brom ne or

Patent Claims

5 1. 4-Amino-pyrimidine derivatives of general formula

R, R
/P
\\N
NS A 0
SN

wherein

10 Ra denotes a hydrogen atom or a methyl group,

Rb denotes a phenyl group substituted by the groups Rj to
15 R3 or a phenylalkyl group wherein the phenyl moiety is
substituted by the groups R; to R3, whilst

Rl denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, an alkyl, trifluoromethyl, ethenyl, ethinyl,

20 alkyloxy , C3-g—cycloalkyl, trifluoromethoxy, cyano,

amino, alkylamino, dialkylamino or nitro group,

R2 denotes a hydrogen, fluorine, chlorine or bromine atom
or an alkyl group and
25

R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

A and B together denote a bridge of formula



.1odine atom a nethyl, ethyl, trifluoronmethyl, nethoxy, 25 cyclopropyl,
trifluoromethoxy, cyano, nitro or amno group, R2 denotes a hydrogen,
fluorine, chlorine or bromne atom 30 R3 denotes a hydrogen, fluorine,
chl orine or bromne atom A and B together denotes a bridge of formula - N
= CRerr] - CH= CH - 46 - - CH= Nz gRlerr] =CH- CH=CRerr] - N=
CH- CH=CH- CRerr] =N- or - CH=N- CRerr] = Nwhilst in each case
the left-hand end of these bridges is linked to position 5 and the g
right-hand end of these bridges is |inked to sitjon 6 of the pyrimdine
ring and wherein 10 & CeRC AP ed ¢

~CH=N-CRgc =CH -,

-~ CH =CRg - N =CH -,

- CH=CH - CRg = N - or

5 - CH=N-CRs =N -,

whilst in each case the left-hand end of these bridges is
linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and

o/ 10 wherein

Rc denotes a morpholino group optionally substituted by

one or two alkyl groups,

15 a l-piperazinyl group optionally substituted by one or two

alkyl groups,

a 3-oxo-l-piperazinyl group optionally substituted by one
or two alkyl groups,
20
a k-piperazinyl group, which is substituted in the 4
\v position by a C3_g-cycloalkyl group, by a 3-
tetrahydrofuranyl, 3-tetrahydropyranyl, 4-
tetrahydropyranyl, 3-pyrrolidinyl, l-alkyl-3-pyrrolidinyl,

25  3-piperidinyl, 4-piperidinyl, 1-alkyl-3-piperidinyl or 1-alkyl-4-piperidinyl
group,

a 1-azetidinyl, 1-pyrrolidinyl - or 1-azacyclohept-1-yl group optionally
substituted by R4 or a 1-piperidinyl group substituted by R4, whilst

R4 denotes a hydroxy, alkyloxy, amino, alkylamino,

dialkylamino, alkylcarbonylamino, N-alkyl-



. Rc denotes a norpholino group optionally substituted by one or two nethyl
groups, a 1l-piperazinyl group optionally substituted by one or two 15

met hyl groups, a 1-piperazinyl group, which is substituted in the 4
position by a 4-piperidinyl- or 1-alkyl-4-piperidinyl group, 20 a
1-pyrrolidinyl group substituted by R4 infhe 3-position or a 1-piperidiny
group substituted by R4 in the 3 or 4 position, whilst 25 R4 denotes an

am no, nethyl am no, dinmethylam no, pyrrolidinyl, 1 met hyl pyrrolidinyl,

pi peridinyl, 1- mnethylpiperidinyl, norpholino, 1-piperazinyl, 4- nethyl

1- plpera2|rnﬂalkﬁkﬁ%ﬁgp VAW, Zgisody Pyrsoddaisarboryloxoet hoxycar bonyl
di met hy! ani nqeqsmldlmlmy QiyiHorRNnkaAo, -BiRgaLdi nyl carbonyl or

nor phol i nocar bonyl r ou or a err]NR érr roup whérein
P alkﬁ&oé&caéﬁonylamlgg, aﬂkgggulp %n%lamgno, N-alkyl-

alkylsulphonylamino, C3_g-cycloalkyl, tetrahydrofuranyl,

5 tetrahydropyranyl, pyrrolidinyl, l-alkyl-pyrrolidinyl,
piperidinyl-,l-alkyl-piperidinyl, morpholino, l-pipera-
zinyl, 4-alkyl-l-piperazinyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, carboxy, alkyloxycarbonyl,
aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl,

10 1l-pyrrolidinylcarbonyl, l-piperidinylcarbonyl,
morpholinocarbonyl, l-piperazinylcarbonyl, 4-alkyl-

l-piperazinylcarbonyl or cyanoc group,

a l-azetidinyl group wherein 2 hydrogen atoms in the 3-

15 position are replaced by a straight-chained alkylene
bridge having 4 or 5 carbon atoms, whilst in the
abovementioned alkylene bridges in each case a methylene
group may be réplaced by a oxygen atom or by an imino or
N-alkyl—imipo group,

20
a l-pyrrolidinyl group wherein 2 hydrogen atoms on the
carbon skeleton are replaced by a straight-chained
alkylene bridge, this bridge containing 3 to 5 carbon
atoms if the two hydrogen atoms are on the same carbon

25 atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjaceqt carbon atoms, or 2 or 3 carbon atoms
if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, whilst in the
abovementioned alkylene bridges in each case a methylene

30 group may be replaced by an oxygen atom or by an imino or

N-alkyl-imino group,

a l-piperidinyl group wherein 2 hydrogen atoms on the

carbon skeleton are replaced by a straight-chained



.- 47 - R5 denotes a hydrogen atomor a nethyl or ethyl group and R6 denotes
a cycl opentyl or cycl ohexyl group substituted 5 by R4, where R4 is as

her ei nbef ore defined, a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whil st
the cyclic nitrogen atomin the abovenenti oned groups nay be substituted in
each case by a nethyl, ethyl, (ferr]-alkylgq 10 oxycarbonyl, acetyl or

met hyl sul phonyl group, 15 a 3- or 4-quinuclidinyl group or a 3-tropanyl
group, the tautoners, the stereoisoners and the salts thereof. 20 3.

4- Am no- pyrim dj ne. derivatives of general formula | according to claim1l

wherein 25 REHENHERS RBrHILR ogehl 2t d98 RIHG I Y phiiy 1S dFasihen
substituted byatdifs of OUPSe Riwd hyidrd&pon WHded e ANAIRS Sadly B8N

fluorine, chlorine or brom ne ataom .
atom, or 3 or 4 carbon atoms if the two hydrogen atoms are
located on adjacent carbon atoms, or 2 or 3 carbon atoms
5 if the two hydrogen atoms are located on carbon atoms
which are separated by an atom, or 1 or 2 carbon atoms if
the two hydrogen atoms are located on carbon atoms which
are separated by two atoms, whilst in the abovementioned
alkylene bridges in each case a methylene group may be
10 replaced by an oxygen atom or by an imino or alkylimino

-~ group,
or Rc denotes a {RgNRg) group wherein

15 RS denotes a hydrogen atom or an alkyl group, and

R6 denotes a Cg_j-cycloalkyl group substituted by R4,

whilst R4 is as hereinbefore defined,

20 a 3-tetrahydrofuranyl group,
a 3- or 4-tetrahydropyranyl group,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the

25 cyclic nitrogen atom in the abovementioned groups may be
substituted in each case by an alkyl, alkylcarbonyl,
alkylsulphonyl, alkyloxycarbonyl, C3.g-cycloalkyl,
3-tetrahydrofuranyl, 3- or 4-tetrahydropyranyl,
3-pyrrolidinyl, 1l-alkyl-3-pyrrolidinyl, 3- or

30 4-piperidinyl, 1l-alkyl-3-piperidinyl or 1l-alkyl-4-
piperidinyl group,



a nmethyl or am no group, - 48 - R2 denotes a hydrogen, fluorine,
“chlorine or brom ne atom R3 denotes a hydrogen, fluorine, chlorine or

brom ne atom A and B together denote a bridge of fornmula - N= CRlerr] -
CH=CH-, - CH=N- CRerr] =CH-, 10 - CH=
CRlerr] - N=CH-, - CH= CH- CRerr], =N- or - CH=E N CRerr] =N -,
whil st in each case the |eft-hand end of%% hese bridges is 15 Ilinked to
position 5 and the right-hand end of these bridges is linked to position 6
of the pyrimdine ring and wherein Rc denotes a norpholino group, 20 a
1-pi peridinyl group, which is substituted in the 3 or 4

a 3~ or 4-quinuclidinyl group or

a 3-tropanyl or desmethyl-3-tropanyl group,

and, unless stated otherwise, the abovementioned alkyl
moieties in each case contain 1 to 4 carbon atoms,

10 the tautomers, stereoisomers and the salts thereof.

2. 4-Amino-pyrimidine derivatives of general formula I

\_/ according to claim 1 whereip

15 Ra denotes a hydrogen atom or a methyl group,

20 Rb denotes a phenyl group substituted by the groups R1 to
R3, whilst

Rl denotes a hydrogen, fluorine, chlorine, bromine or
iodine atom, a methyl, ethyl, trifluoromethyl, methoxy,
25 cyclopropyl, trifluoromethoxy, cyano, nitro or amino

group,
R2 denotes a hydrogen, fluorine, chlorine or bromine atom,
30 R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

A and B together denotes a bridge of formula
~ N =CRs -~ CH =CH -,



posi tion by an am no, piperidinyl or 1-nethylpiperidinyl group, 25 or a
(Rlerr]NR[err]) group, where R5 denotes a hydrogen atomor a nethyl group
and R6 denotes a cycl ohexyl group, which is substituted by a 30 carboxy,
met hoxycar bonyl , et hoxycarbonyl, norpholinocarbonyl or hydroxy group, -
49 - a 3- or 4-piperidinyl group, whilst the cyclic nitrogen atomin each
case may be substituted by a nethyl, ethy6or (Cerr]-al kyl oxycar bonyl
group, 5 a 3-tropanyl- or a 3-quinuclidinyl group, the tautoners, the
stereoi soners and the salts thereof. 10 4. The follow ng 4-am no-pyrim dine
derivatives of general formula | _aggordiyng g cLapm 1. (1)
4-[(3-ch|oro-4-f|uoro-phenyl)aninoFﬁg-(E-aan _1_bW !

- CH =CR; - N=CH -,

[}

- CH

It

CH - CRg = N ~ or

il

- CH=N-CRc =N -,
whilst in each case the left-hand end of these bridges is
linked to position 5 and the right-hand end of these
bridges is linked to position 6 of the pyrimidine ring and
wherein

10
Rc denotes a morpholino group optionally substituted by

one or two methyl groups,

a l-piperazinyl group optionally substituted by one or two

15 methyl groups,

a l-piperazinyl group, which is substituted in the 4
position by a 4-piperidinyl- or l-alkyl-4-piperidinyl
group,

20
a l-pyrrolidinyl group substituted by R4 in the 3-position
or a l-piperidinyl group substituted by R4 in the 3 or 4

position, whilst

25 R4 denotes an amino, methylamino, dimethylamino,
pyrrolidinyl, 1l-methylpyrrolidinyl, piperidinyl, 1-
methylpiperidinyl, morpholino, l-piperazinyl, 4-methyl-
l-piperazinyl, hydroxy, methoxy, carboxy, methoxycarbonyl,
ethoxycarbonyl, dimethylaminocarbonyl,

30 l1-pyrrolidinylcarbonyl, l-piperidinylcarbonyl or

morpholinocarbonyl group,

or a (RgNRg) group wherein



15 piperidinyl)-pyrido[4, 3-d]pyrimdine, (2)

) 4-[(3-ch|oro-4-f|uoro-phenyl)anino];?;[(l-nethyl-4-

pi peridinyl)am no]-pyrido[4,3-d]pyrimdine, 20 (3)

4-[(3-chl oro-4-fl uoro-phenyl)ani no] - 6-(4-am no- 1-

pi peridinyl)-pyrido[3,4-d]pyrimdine, (4) a7 -
4-[(3-chloro-4-fluoro-phenyl)am no]-6-[(3-

qui nucl i di nyl ) am no] - pyri do[ 3, 4-d] pyri mi di ne, 25 (5)

4-[ (4-am no- 3, 5-di brono- phenyl ) am no] - 6-[ (trans- 4-
hydroxycyclohexyl)anino]-pyrido[3,4-g]zyrég1d|£§,ﬂ(§) SP 20
4-[ (3-chl or o-4ntl epy -6:(4-(1- - 4- ‘h v

pi E)(eri di nyl ) pi Efér?gf‘ﬁf‘%y?] l‘%ﬁéﬂ’ﬁ%{‘sﬁ‘g] pyr‘{;nran dtlyn}é, q7)Sthy~ group and
4-[(3-chl oro-4-fluoro-phenyl)amno]-7-[4-(1 -nethyl-4- piperidinyl

) -
i idin - - Ld - i.4midi he_sal ts, thereof.
D ey e behorkbl ity byfpetesd LeRUAALER LIS gL 0

met hyl - 5 by R4, where R4 is as hereinbefore defined,

a 3-pyrrolidinyl or 3- or 4-piperidinyl group, whilst the
cyclic nitrogen atom in the abovementioned groups may be

substituted in each case by a methyl, ethyl, Cj_g-alkyl-
10 oxycarbonyl, acetyl or methylsulphonyl group,

o
15 a 3- or 4-quinuclidinyl group or
a 3-tropanyl group,
the tautomers, the stereoisomers and the salts thereof.
20
3. 4-Amino-pyrimidine derivatives of general formula I
according to claim 1 wherein
(Y 25 &

Ra denotes a hydrogen atom,

Rb denotes a phenyl group substituted by the groups R1 to
30 R3, whilst

Rl denotes a hydrogen, fluorine, chlorine or bromine atom,

a methyl or amino group,



.4 - piperidinyl ) - piperidin- 1 -yl - pyrido[ 4, 3 - d ] pyrimdine
and the salts thereof. 6. Physiologically acceptable salts of the conpounds
according to at least one of clains 1 to 5 with inorganic or organic acids
or bases. 5 7. Pharnaceutical conpositions containing a conpound according
to at |least one of clains 1 to 5 or a pby;%o[ogically acceptabl e salt
according to claim®6 optionally together th one or. nore inert carriers
and/or diluents. 10 8. Use of a conpound according to at |east one of
claims 1 to 6 for preparing a pharnaceutical conposition which is suitable
for the treatnent of benign or malignant tunours, particularly tunmours of
epi t hel i al anﬂznaghg‘ée'tgehkg&oﬁé OrFQLQ JET a3L 3L 2AL! 8P BP?M‘RB%%&,
Paf eXdGCREN af “cef T SI's).

proliferation of vascu s {néoangi ogene

R3 denotes a hydrogen, fluorine, chlorine or bromine atom,

5
A and B together denote a bridge of formula
- N=CRo - CH=CH -,
- CH =N - CR, = CH -,
w 10 -~ CH =CRg - N=CH -,
-~ CH =CH - CRe = N - or
- CH =N - CRg = N —,
whilst in each case the left-hand end of these bridges is
15 linked to position 5 and the right-hand end of these '
bridges is linked to position 6 of the pyrimidine ring and
wherein
Rc denotes a morpholino group,
20
a l-piperidinyl group, which is substituted in the 3 or 4
(% position by an amino, piperidinyl or l-methylpiperidinyl

group,
25 or a {(RgNRg) group, where
R5 denotes a hydrogen atom or a methyl group and
R6 denotes a cyclohexyl group, which is substituted by a

30 carboxy, methoxycarbonyl, ethoxycarbonyl,

morpholinocarbonyl or hydroxy group,



.- 51 - 9. Process for preparing a pharnmaceutical conposition according to
claim?7, characterised in that a conpound 20 according to at |east one of
claime 1 to 6 is incorporated in one or nore inert carriers and/or diluents
by a non- chem cal nethod. 10. Process for preparing conpounds of general
formula | 25 according to clainms 1 to-6gg9characterised in that a) a
conpound of general fornula [err] wherein Ra and Rb are as defined in
claims 1 to 5, A' and B' together denote a bridge of fornula 5

bHN- CZ[err]a 3— or g§F1PEfld§HyI grougz[sﬁikft Eg% FYfllchPltr%@eQLerewn

, atom in each case may be substituted by a methyl, ethyl or

Ci-4—alkyloxycarbonyl group,

5 a 37tropanyl— or a 3~-quinuclidinyl group,

the tautomers, the stereoisomers and the salts thereof.

10
— 4. The following 4-amino-pyrimidine derivatives of general
formula I according to claim 1:
(1) 4-{(3-chloro-4-fluoro-phenyl)amino]-7-(4-amino-1-
15 piperidinyl)-pyrido[4,3-dlpyrimidine,
(2} 4-[(3-chloro-4-fluoro-phenyl)amino]-7-[(l-methyl—-4-
piperidinyl)amino]-pyrido(4,3-d)pyrimidine,
20 (3) 4-[{3-chloro-4-fluoro-phenyl)aminol -6~ (4—~amino-1—
piperidinyl)-pyrido(3,4-dlpyrimidine,
s

(4) 4-{(3-chloro-4-fluoro-phenyl)amino]-6-[(3-
quinuclidinyl)amino]l-pyrido[3,4-d]lpyrimidine,

25 |
(5} 4-[{4-amino-3,5-dibromo-phenyl)amino]~6-[{trans—-4-
hydroxycyclohexyl)amino] -pyrido[3,4-d]lpyrimidine,

{6} 4-[ (3-chloro-4-fluoro-phenyl)amino}-6~[4-(l-methyl-4-



Z1 denotes a | eaving group and in each case the |eft-hand end of these
bri'dges is linked to position 5 and the right-hand end of these bridges is
| i nked to position 6 of - 52 - 15 the pyrimdine ring, is reacted with
a conmpound of general fornula [err] 20 wherein X1 denotes one of the
groups nmentioned for Rc in clainms 1 ta 59 -and subsequently, if desired, a
conpound of general fornmula |I 25 thus obtained which contains an am no or
imno group is converted by al kylation or reductive alkylation into a
correspondi ng al kyl compound of general fornula | and/or a conpound of

‘general fornmula | s. obt ai ned. whj ch, 30 contain carboxy. or ester gro
|gs convé® edPbpe st ﬂ’gﬂbﬂl?ﬁ’fbg’d’%"ﬁ Wﬁ’icﬂcb[aéafrﬂs—d@p&fr YT - forrrulg lup

(7) 4 -[(3-chloro -4 - fluoro - phenyl ) amino] -7 -[4 - (1 - methyl - 4 -
piperidinyl ) - piperidin - 1 - yl ] - pyrido [ 4, 3 -d ] pyrimidine

and the salts theretﬁ.

5. 4 —[ (3 - chloro — 4 —fluoro — phenyl ) amino ] =7 — [ 4 — ( 1 — methyl —
4 — piperidinyl ) — piperidin — 1 — yl ] — pyrido [ 4, 3 — d ] pyrimidine

and the salts thereof.

6. Physiologically acceptable salts of the compounds
according to at least one of claims 1 to 5 with inorganic

or organic acids or bases.

5 7. Pharmaceufical compositions containing a compound
according to at least one of claims 1 to 5 or a
physiologically acceptable salt according to claim 6
optionally together with one or more inert carriers and/or
diluents.

10
8- Use of a compound according to at least one of claims 1
to 6 for preparing a pharmaceutical composition which is
suitable for the treatment of benign or malignant tumours,
particularly tumours of epithelial and neuroepithelial

15 origin, metastasisation and abnormal proliferation of

vascular endothelial cells (necangiogenesis).



. and/or *i-f necessary a protecting group used in the reactions described
herei nbefore is cleaved again, and/or if desired a conpound of general
formula | thus obtained 5 is separated into its stereoisoners and/or a
compound of general fornula | thus obtained is converted into the salts
t hereof, particularly, for pharnmaceutical®luse, into the physiologically

acceptabl e salts thereof.

9. Process for preparing a pharmaceutical composition
according to claim <7, characterised in that a conmpound

20 according to at least one of claims 1 to 6 is incorporated
in one or more inert carriers and/or diluents by a non-

chemical method.

10 . Process for preparing compounds of general formula I

25 according to claims 1 to %, characterised in that

a} a compound of general formula

%
Ri/Rb
N
N A , (1)
Seg
wherein
Ry and Ry are as defined in claims 1 to 5,
" A'-and B' together denote a bridge of formula
(%
5 - N=C2%; - CH =CH -,
- CH=N-C2%y = CH -,
- CH=2CZ - N=CH -,
- CH=CH - CZ] = N - or
- CH=N-CZ} =N -,

10
wherein
Z1 denotes a leaving group and in each case the left-hand
end of these bridges is linked to position 5 and the

right-hand end of these bridges is linked to position 6 of
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the pyrimidine ring,

is reacted with a compound of general formula

X1 - H , (ITI)

wherein

X1 denotes one of the groups mentioned for Re in claims 1

to5 , and

subsequently, if desired, a compound of general formula I
thus obtained which contains an amino or imino group is
converted by alkylation or reductive alkylation into a

corresponding alkyl compound of general formula I and/or

a compound of general formula I thus obtained which
contains a carboxy or ester group is converted by
amidation into a corresponding amide of general formula I

and/or

if necessary a protecting group used in the reactions

described hereinbefore is cleaved again, and/or

if desired a compound of general formula I thus obtained

is separated into its stereoisomers and/or

a compound of general formula I thus obtained is converted
into the salts thereof, particularly, for pharmaceutical

use, into the physiologically acceptable salts thereof.



